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SHORELINE ANALYSIS REPORT

BENTON COUNTY: COLUMBIA AND YAKIMA RIVER SHORELINES

1 INTRODUCTION

1.1 Background and Purpose

Benton County (County) obtained a grant from the Washington Department of Ecology
(Ecology) in 2012 to complete a comprehensive update of its Shoreline Master Program
(SMP). One of the first steps of the update process is to inventory and characterize the
County’s shorelines as defined by the State’s Shoreline Management Act (SMA) (RCW
90.58). This Shoreline Analysis Report was conducted in accordance with the Shoreline
Master Program Guidelines (Guidelines, Chapter 173-26 WAC) and project Scope of
Work promulgated by Ecology, and the analysis addresses all unincorporated areas
within the County. Under these Guidelines, the County must identify and assemble the
“most current, accurate, and complete scientific and technical information available that
is applicable to the issues of concern” regarding natural and built environment

characteristics in shoreline jurisdiction.

This Shoreline Analysis Report inventories and describes existing conditions and
characterizes ecological functions in the shoreline jurisdiction. This assessment of
current conditions will serve as the baseline against which the impacts of future
development actions in shoreline jurisdiction will be measured. The Guidelines require
that the County demonstrate that its updated SMP yields “no net loss” in shoreline
ecological functions relative to the baseline (current condition) due to its
implementation. By describing and inventorying existing conditions, this Shoreline
Analysis Report will be used to help inform the development of appropriate SMP
policies, regulations, and environment designations to help meet the “no net loss” goal.

1.2 Shoreline Jurisdiction

As defined by the Shoreline Management Act of 1971, shorelines include certain waters
of the state plus their associated “shorelands.” Ata minimum, the waterbodies
designated as shorelines of the state are streams whose mean annual flow is 20 cubic feet
per second (cfs) or greater, lakes whose area is greater than 20 acres, and all marine
waters. Shorelands are defined as:
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“those lands extending landward for 200 feet in all directions as measured on a
horizontal plane from the ordinary high water mark; floodways and contiguous
floodplain areas landward 200 feet from such floodways; and all wetlands and river
deltas associated with the streams, lakes, and tidal waters which are subject to the
provisions of this chapter...Any county or city may determine that portion of a one-
hundred-year-floodplain to be included in its master program as long as such
portion includes, as a minimum, the floodway and the adjacent land extending
landward two hundred feet therefrom... Any city or county may also include in its

master program land necessary for buffers for critical areas (RCW 90.58.030)”
The ordinary high water mark (OHWM) is:

“that mark that will be found by examining the bed and banks and ascertaining
where the presence and action of waters are so common and usual, and so long
continued in all ordinary years, as to mark upon the soil a character distinct from
that of the abutting upland, in respect to vegetation as that condition exists on June
1, 1971, as it may naturally change thereafter, or as it may change thereafter in
accordance with permits issued by a local government or the department:
PROVIDED, That in any area where the ordinary high water mark cannot be found,
the ordinary high water mark adjoining salt water shall be the line of mean higher
high tide and the ordinary high water mark adjoining fresh water shall be the line of
mean high water” (RCW 90.58.030(2)(b)).

Ecology has identified the upstream limits of shoreline streams and rivers based on
projected mean annual flow of 20 cubic feet per second (cfs) (Higgins 2003), and those
lakes that are 20 acres or greater in size. All streams and rivers which have mean annual
flow of 200 cfs or greater or portions of waterbodies downstream from the first 300
square miles of drainage area are considered Shorelines of Statewide Significance in
Eastern Washington. This special status applies to the Columbia River and the Yakima
River, and all of the associated shoreline jurisdictional area in the County. For
Shorelines of Statewide Significance, the SMA sets specific preferences for uses and calls
for a higher level of effort in implementing its objectives. A detailed discussion of the
entire jurisdiction assessment and determination process can be reviewed in full in

Appendix A of this report.

Due to its basin size, Glade Creek is noted in the County’s current Shoreline
Management Master Plan as a Shoreline of Statewide Significance, and is also listed in
WAC 173-18-070 as a Shoreline of Statewide Significance. However, Glade Creek is not
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identified in Ecology’s suggested shoreline data set, and Glade Creek was excluded from
shoreline jurisdiction based on its stream flow (Appendix A).

According to Ecology’s shoreline data, there are nine suggested “waterbodies (lakes,
wetlands, etc)” present in the County that are 20 acres or greater. GIS verification of
these waterbodies found that several lakes are part of the Columbia River, several lakes
do not meet the size threshold for shoreline waterbodies, one lake is within a city, and
two lakes are actually wetlands. Based on these findings, the proposed Benton County

shoreline jurisdiction does not include any lakes (Appendix A).

1.3 Study Area

Benton County encompasses 1,760 square miles and is located in the southeast part of
Washington. Benton County is bounded on three sides (north, east, and south) by the
Columbia River. The County is bordered to the west by Klickitat and Yakima Counties.
The County includes portions of three Water Resource Inventory Areas (WRIAs),
including the eastern portion of the Lower Yakima Watershed (WRIA 37), the Rock-
Glade Watershed (WRIA 31), and the Alkali-Squilchuck Watershed (WRIA 40).

The County is predominantly rural and agricultural in nature, with unincorporated
areas making up most of the county territory. There are unincorporated communities
with housing and industry such as Plymouth, Paterson, and Finley. Incorporated cities
include Benton City, Kennewick, Prosser, Richland, and West Richland. Each City has
an assigned Urban Growth Area (UGA) in which the County retains governance until
the area is annexed. The County coordinates planning in the UGAs with each City.

The study area for this report includes all land currently within proposed shoreline
jurisdiction for unincorporated Benton County. The study area includes relevant
discussion of the contributing watersheds. The study area includes unincorporated
UGAs, but does not include incorporated cities because they are in the process of

developing independent SMP updates.

In total, this shoreline inventory has mapped 330 miles of river shoreline that meet
shoreline jurisdiction criteria. The total acreage of upland shorelands is 14.93 square
miles, which includes floodways, and associated floodplains and wetlands. Federal
lands make up approximately 35 percent of that acreage, or 3,369 acres total. The three
federal entities that own the majority of the federal land are the U.S. Department of
Energy (DOE), the U.S. Bureau of Land Management (BLM), and the U.S. Army Corps
of Engineers (Corps).
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2 SUMMARY OF CURRENT REGULATORY
FRAMEWORK

2.1 Shoreline Management Act

The Shoreline Management Act of 1971 promoted planning along shorelines and
coordination among governments. The legislative findings and policy intent of the SMA

states:

“There is, therefore, a clear and urgent demand for a planned, rational, and
concerted effort, jointly performed by federal, state, and local governments, to
prevent the inherent harm in an uncoordinated and piecemeal development of the
state's shorelines (RCW 90.58.020).”

While protecting shoreline resources by regulating development, the SMA is also
intended to provide balance by encouraging water-dependent or water-oriented uses
while also conserving or enhancing shoreline ecological functions and values. SMPs will
be based on state guidelines, but should be tailored to the specific conditions and needs

of the local community.

2.2 Benton County

Benton County adopted its present Shoreline Management Master Plan in 1974, and it
has not been updated since that time. Shoreline uses, developments, and activities are
also subject to the County’s Comprehensive Plan, County Code, and various other
provisions of County, state and federal laws.

The current Shoreline Master Program designations for Benton County are briefly

described below.

e Urban: The Urban environment is an area of high density land-use including
residential, commercial, recreational and industrial development. It is particularly
suitable to those areas presently subjected to extremely intensive use pressure, as
well as areas planned to accommodate urban expansion.

e Rural: The Rural environment is intended for those areas characterized by intensive
agriculture and outdoor recreational uses and those areas having a high capability to
support active agricultural practices and intensive outdoor recreational

development.
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e Conservancy: Preferred uses in the Conservancy environment are those which are
non-consumptive of the physical and biological resources of the area

e Natural: The Natural environment is characterized by the presence of some unique
natural or cultural features considered valuable in their natural or original condition

which are relatively intolerant of intensive human use.

Each incorporated City in the County is in the process of its own individual SMP update
with the exception of the City of Kennewick, which has already completed its SMP
update. The County will coordinate with each of the Cities to ensure future consistency

in shoreline regulation within the County’s unincorporated urban growth areas (UGAs).

The County Comprehensive Plan, last updated in 2012, is a statement of policies and
goals that guides growth and development throughout the County. Each of the basic
elements required by the Growth Management Act (GMA) are addressed in the County
Comprehensive Plan, including land use, rural, housing, transportation, utilities, capital

facilities, economics, and parks and recreation.

County regulations applicable to critical areas - called Critical Areas and Resources
regulations - were adopted in 1994, and subsequently revised in 1997. In those
regulations, the County specifies buffers of 50 feet for creeks and 100 feet for rivers (BCC
15.20). The regulations require wetland buffers between 25 and 200 feet based on
wetland classification (BCC 15.15.060). For agricultural ditches, ponds, and channels
(classified as Category V wetlands), the County requires a buffer sufficient to maintain
water quality. Many shoreline and wetland areas within the County contain functioning
buffers of the required widths. Smaller buffers are found where developments existed
prior to the critical areas regulations or where buffers of different widths were
previously established in approved site plans or protected critical area easements. The
County’s Critical Areas and Resources regulations also apply to geologic hazards,
frequently flooded areas, critical aquifer recharge areas, and mineral resource areas. The
next update to the County’s Comprehensive Plan and development regulations is
scheduled for 2017.

2.3 State Agencies and Regulations

Aside from the Shoreline Management Act, State regulations most pertinent to
development in the County’s shorelines include the State Hydraulic Code, Growth
Management Act, State Environmental Policy Act, Watershed Planning Act, Water
Resources Act, Salmon Recovery Act, and case law. A variety of agencies (e.g.,

Washington Department of Ecology, Washington Department of Fish and Wildlife,
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Washington Department of Natural Resources) are involved in implementing these
regulations or otherwise manage public shoreline areas. The Department of Ecology
reviews all shoreline projects that require a shoreline permit, but has specific regulatory
authority over shoreline conditional use permits and shoreline variances. Other agency
reviews of shoreline developments are typically triggered by in- or over-water work,

discharges of fill or pollutants into the water, or substantial land clearing.

Depending on the nature of the proposed development, state regulations can play an
important role in the design and implementation of a shoreline project, ensuring that
impacts to shoreline functions and values are avoided, minimized, and/or mitigated.
During the comprehensive SMP update, the County will consider other state regulations
to ensure consistency as appropriate and feasible with the goal of streamlining the
shoreline permitting process. A summary of some of the key state regulations and/or

state agency responsibilities follows.

Hydraulic Code: Chapter 77.55 RCW (the Hydraulic Code) gives the Washington
Department of Fish and Wildlife (WDFW) the authority to review, condition, and
approve or deny “any construction activity that will use, divert, obstruct, or change the
bed or flow of State waters.” These activities may include stream alteration, culvert
installation or replacement, pier and bulkhead repair or construction, among others. In
a permit called a Hydraulic Project Approval (HPA), WDFW can condition projects to

avoid, minimize, restore, and compensate adverse impacts.

Section 401 Water Quality Certification: Section 401 of the federal Clean Water Act
allows states to review, condition, and approve or deny certain federal permitted actions
that result in discharges from fills or excavations to State waters, including wetlands and
streams. In Washington, the Department of Ecology is the State agency that has been
delegated responsibility for conducting that review, with their primary review criteria of
ensuring that State water quality standards are met. Actions within streams or wetlands
within the shoreline zone that require a Section 404 permit (see below), Coast Guard
Permit, or a Federal Energy Regulatory Commission (FERC) license require a Section 401

water quality certification.

Shoreline Management Permits on Hanford Reservation - MOU between Benton
County and Washington Department of Ecology: In 1994, a Memorandum of
Understanding (MOU) was signed by Benton County Commissioners and Department
of Ecology representatives. It addresses County responsibilities for providing oversight
for the administration of the SMP regarding activities on the Hanford reservation. The

MOU also describes the cooperative roles and responsibilities that Ecology’s Shorelands
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Program and Nuclear and Mixed Waste Management Program play in accordance with
various state laws. Generally the County administers regulations, enforces
requirements, and issues approvals and inspects projects regarding permit actions,
while Ecology retains overall and final review and approval authority over Hanford

projects requiring shoreline management permit actions.

Washington Department of Natural Resources: Washington Department of Natural
Resources (WDNR) is charged with protecting and managing use of state-owned aquatic
lands. WDNR manages more than 5.6 million acres of state-owned forest, range,
commercial, agricultural, conservation, and aquatic lands. DNR manages these lands
for revenue, outdoor recreation, and habitat for native fish and wildlife. Water-
dependent uses waterward of the ordinary high water mark require review by WDNR
to establish whether the project is on state-owned aquatic lands. WDNR recommends
that all proponents of a project waterward of the ordinary high water mark make

contact with WDNR to determine jurisdiction and requirements.

Watershed Planning Act: The Watershed Planning Act of 1998 (Chapter 90.82 RCW)
was passed to encourage local planning of local water resources, recognizing that there
are citizens and entities in each watershed that “have the greatest knowledge of both the
resources and the aspirations of those who live and work in the watershed; and who
have the greatest stake in the proper, long-term management of the resources.” Benton
County is within three watershed basins. The Yakima Basin Plan was the first in the
State to be approved by a planning unit and forwarded for consideration and adoption
by the counties. In 2005, Benton and Yakima Counties approved the Yakima Basin
Watershed Management Plan for the Lower Yakima watershed. The Rock-Glade
Watershed Planning Group approved the Watershed Management Plan for WRIA 31 in
2007; however, the plan is still awaiting approval from Yakima, Benton, and Klickitat
Counties. The Alkali-Squilchuck watershed is not presently working under the
Watershed Planning Act.

Water Pollution Control Act: Chapter 90.48 RCW establishes the State’s policy “to
maintain the highest possible standards to insure the purity of all waters of the State
consistent with public health and public enjoyment thereof, the propagation and
protection of wild life, birds, game, fish and other aquatic life, and the industrial
development of the State, and to that end require the use of all known available and
reasonable methods by industries and others to prevent and control the pollution of the
waters of the State of Washington.” The Department of Ecology is the agency charged
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with crafting and implementing rules and regulations in accordance with this

legislation.

2.4 Federal Regulations

Federal regulations most pertinent to development in the County’s shorelines include
the Endangered Species Act, the Clean Water Act, and the Rivers and Harbors
Appropriation Act. Other relevant federal laws include the National Environmental
Policy Act, Anadromous Fish Conservation Act, Clean Air Act, and the Migratory Bird
Treaty Act. A variety of agencies (e.g., Corps, National Marine Fisheries Service, U.S.
Fish and Wildlife Service) are involved in implementing these regulations, but review by
these agencies of shoreline development in most cases would be triggered by in- or over-
water work, or discharges of fill or pollutants into the water. Depending on the nature
of the proposed development, federal regulations can play an important role in the
design and implementation of a shoreline project, ensuring that impacts to shoreline
functions and values are avoided, minimized, and/or mitigated. During the SMP
update, the County will consider other federal regulations to ensure consistency as
appropriate and feasible with the goal of streamlining the shoreline permitting process.
A summary of some of the key federal regulations and/or federal agency responsibilities

follows.

Clean Water Act: The federal Clean Water Act has a number of programs and
regulatory components, but of particular relevance to Benton County is the National
Pollutant Discharge Elimination System (NPDES) program. In Washington State, the
Department of Ecology has been delegated the responsibility by the U.S. Environmental
Protection Agency for managing implementation of this program. The County is
engaged in compliance with the NPDES Phase II Municipal Stormwater General Permit

requirements that address stormwater system discharges to surface waters.

Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA): Commonly known as Superfund, CERCLA establishes requirements for
closed and abandoned hazardous waste sites; liability for releases of hazardous waste at
these sites; and a fund to provide for cleanup when no responsible party can be
identified. The Hanford site is subject to long-term CERCLA provisions.

Endangered Species Act (ESA): Section 9 of the ESA prohibits “take” of listed species.
Take has been defined in Section 3 as: “harass, harm, pursue, hunt, shoot, wound, kill,
trap, capture, or collect, or to attempt to engage in any such conduct.” The take

prohibitions of the ESA apply to everyone, so any action that results in a take of listed
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tish or wildlife would be a violation of the ESA and is strictly prohibited. Per Section 7
of the ESA, activities with potential to affect federally listed or proposed species and that
either require federal approval, receive federal funding, or occur on federal land must be
reviewed by the National Marine Fisheries Service (NOAA Fisheries) and/or U.S. Fish
and Wildlife Service (USFWS) via a process called “consultation.” Activities requiring a
Section 10 or Section 404 permit also require such consultation if these activities occur in
waterbodies with listed species. Since the listing of Chinook salmon, coho salmon,
chum salmon, sockeye salmon, steelhead trout, and bull trout as Threatened under the
ESA, the Corps, NOAA Fisheries and USFWS have jointly developed a number of
Regional General Permits (RGPs) or programmatic consultations to streamline
permitting of projects in waterbodies containing listed fish, including RGP 5 (now
expired), which authorized the maintenance, modification and construction of
residential overwater structures in the mid-Columbia and lower Okanogan Rivers in
Washington State. Section 4(f) of the ESA directs the Services to develop or appoint
teams to develop and implement recovery plans for threatened and endangered species.
Benton County is a member of the Yakima Basin Fish and Wildlife Recovery Board,
hereafter referred to as the Yakima Basin Recovery Board, and County staff contributed
to the development of the 2009 Yakima Steelhead Recovery Plan.

Magnuson-Stevens Fishery Conservation and Management Act: The Magnuson-
Stevens Fishery Conservation and Management Act of 1996 is administered by the
National Marine Fisheries Service to foster and protect commercial and recreational
fisheries of designated species that “contribute to the food supply, economy, and health
of the Nation and provide recreational opportunities” (18 U.S.C. §1801-a). In Benton
County, Chinook and coho salmon are the two designated species. The primary avenue
for on-the-ground management of those species is designation and protection of
“essential fish habitat” (EFH), which is “those waters and substrate necessary to fish for
spawning, breeding, feeding, or growth to maturity.” The National Marine Fisheries
Service incorporates consideration of EFH into the same process under which projects

are reviewed per the Endangered Species Act.

McNary Shoreline Management Plan: The majority of the Lake Wallula shoreline,
located above McNary Dam, is owned and managed by the Corps. In 2012, the Corps
updated a 1983 plan for management and permitting of private use on Lake Wallula and
Corps-managed lands with frontage on Lake Wallula
(http://www.nww.usace.army.mil/Portals/28/docs/programsandprojects/msmp/MSMP-

Final 121211.pdf). Most of Benton County’s unincorporated shoreline area governed by

the McNary Shoreline Management Plan is designated as “Protected Lakeshore,” with a
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couple locations designated either “Prohibited Access,” “Public Recreation,” or “Limited
Development.” The latter two designations are found in the Finley area. The updated
plan provides criteria for design and construction of existing private docks (including
“special status” docks, or “grandfathered” docks), new community and private docks,
and vegetation modification. The plan does not apply to public docks. The plan allows
for a total of 100 private docks on Lake Wallula, including existing docks, assigning
priority to new community docks that jointly serve multiple users. As of January 2012,
only 27 new, private docks can be permitted in areas designated under the McNary
Shoreline Management Plan for “Limited Development.”

Pacific Northwest Electric Power Planning and Conservation Act: Congress
established the Northwest Power Act in 1980, which established the Northwest Power
and Conservation Council with the goals of preparing and adopting (1) a regional
conservation and electric power plan and (2) a program to protect, mitigate, and
enhance fish and wildlife. As a member of the Yakima Subbasin Fish and Wildlife
Planning Board (Yakima Subbasin Planning Board), Benton County contributed to the
preparation of the Yakima Subbasin Plan in 2004, prepared for the Northwest Power
and Conservation Council. The Subbasin Plan describes to the Council the most
effective ways that the Council and the Bonneville Power Administration (BPA) can
meet their obligations in the Yakima Subbasin to mitigate the impacts on fish and
wildlife resources from the construction and operation of the Federal Columbia River
Power System (FCRPS).

Section 10: Section 10 of the federal Rivers and Harbors Appropriation Act of 1899
provides the U.S. Army Corps of Engineers (Corps) with authority to regulate activities
that may affect navigation of “navigable” waters. Accordingly, proposals to construct
new or modify existing over-water structures (including bridges), to excavate or fill, or
to “...alter or modify the course, location, condition, or capacity of...” navigable waters
must be reviewed and approved by the Corps. Designated “navigable” waters in

Benton County include the Columbia River and the Yakima River.

Section 404: Section 404 of the federal Clean Water Act (see above) provides the Corps,
under the oversight of the U.S. Environmental Protection Agency, with authority to
regulate “discharge of dredged or fill material into waters of the United States, including

wetlands” (http://www.epa.gov/owow/wetlands/pdf/

reg authority pr.pdf). The extent of the Corps’ authority and the definition of fill have

been the subject of considerable legal activity. As applicable to the County’s shoreline

jurisdiction, however, it generally means that the Corps must review and approve most
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activities in streams and wetlands. These activities may include wetland fills, stream
and wetland restoration, and culvert installation or replacement, among others. Similar
to NEPA requirements, the Corps is interested in avoidance, minimization, restoration,

and compensation of impacts to waters of the United States.

Yakama Nation Treaty Reserved Rights: In 1855, a treaty with the federal government
established a confederation of 14 tribes as the Yakama Nation and provided for a 1.2-
million-acre reservation along the Yakima River. In addition to occupation and use of
the reservation, the Yakama Nation retained rights to fish and construct temporary fish-
curing buildings at all “usual and accustomed places” outside of the reservation (the
“ceded area” totaling more than 12 million acres), as well as to hunt, gather roots and
berries, and pasture horses and cattle upon “open and unclaimed land” (Treaty with the
Yakama, 1855). While the boundaries of the reservation do not extend into Benton
County, the ceded area includes a large portion of Benton County, including most of the
Yakima and Columbia Rivers (http://www.yakamanation-
nsn.gov/docs/CededMap0001.pdf).

SUMMARY OF ECOSYSTEM
CONDITIONS

Portions of three major watersheds are located within Benton County; these include: the
Lower Yakima Watershed, the Rock-Glade Watershed, and the Alkali-Squilchuck
Watershed. These watersheds are identified by the state as Water Resource Inventory
Areas (WRIAs). A map of the WRIAs within Benton County is provided in Figure 3-1.

3.1 Columbia River

3.1.1

Geographic and Ecosystem Context

The Columbia River is the largest river in the Pacific Northwest, and the fourth largest
river in the United States by volume. The Columbia River watershed originates in
Canada, and the drainage area of over 258,000 square miles includes areas of
Washington, Oregon, Montana, and Idaho, Wyoming, and Nevada.

11
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Figure 3-1. Map of Water Resource Inventory Areas in Benton County

3.1.2
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Within Benton County, the Columbia River flows through the Alkali-Squilchuck WRIA
and the Rock-Glade WRIA. The Alkali-Squilchuck WRIA extends from the mouth of
Squilchuck Creek in Chelan County to the mouth of the Yakima River in Benton County.
The Rock-Glade WRIA extends downstream from the Yakima River mouth to the John
Day dam in Klickitat County. Other than the Yakima River, tributaries to the Columbia
River within Benton County are small, ephemeral streams that flow through steep,
confined canyons. The Snake River is the largest tributary to the Columbia River, and its
confluence is located on the border of Walla Walla and Franklin Counties, a few miles
southeast of the City of Kennewick. Discharge from the Snake River is generally less
than 50% that of the Columbia River above the confluence. Other major tributaries in the
Columbia River Plateau ecological province include the Yakima, Walla Walla, Umatilla,
John Day, and Deschutes Rivers.

Topography, Geology, and Drainage Patterns

The Columbia River was formed by the forces of glaciation, volcanism, hydrology, and
erosion and accretion of sediments. The Cascade mountain range was formed -50 to -35
million years ago, at which time uplift of the Rocky Mountains combined with
subduction of the oceanic plates of the Pacific Ocean, creating the flow path for the
River. Subsequent glaciation restructured and expanded the extent of the Columbia

River basin. Near the end of the last glacial period, the Missoula Floods shaped the
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physical landscape, transporting and depositing silt, sand, and gravel that now form
much of the landscape in the Columbia River basin (Simenstad et al. 2011).

The geology of WRIA 31 is dominated by extensive basalt flows having a total thickness
of up to 5000 feet (Lautz 2000). The erosion-resistant nature of these flows has resulted
in the creation of deep (500 to 800 feet), steep-walled canyons and has severely
constrained floodplain development along substantial portions of the streams and the
Columbia River within this WRIA (Lautz 2000). The Wallula Gap on the Columbia
River, recognized as a National Natural Landmark for its geological history, is an
example of a location where glacial meltwater from the Missoula Floods carved steep

walls and a confined channel through the basalt flows.

The hydrology of the Columbia River Basin reflects the interaction of topography
geology, and climate. Within Benton County, rainfall is limited, and generally less than
10 inches per year. Most of the drainage of the Columbia River falls as snow in the
Rocky Mountains and in the Cascade Range. Annual peak discharges occur in the
spring (April to June) and generally results from snowmelt in the interior subbasin.
Historically, flood flows peaked at 1.2 million cfs (Simenstad et al. 2011). Today, as a
result of dam regulation, the highest flows occur from April to June, with discharge at
the mouth of the river ranging from 100,000 to 500,000 cfs (Neal 1972, Marriott et al.
2002).

Within Benton County, McNary Dam is operated by the U.S. Army Corps of Engineers
for navigation, hydroelectric power generation, recreation, and incidental irrigation.
Although the Dam is a run-of the-river dam, meaning that it has limited storage
capacity, water impounded by the dam forms Lake Wallula, which extends upstream to
the Hanford site and to Ice Harbor Dam on the Snake River. Below McNary Dam, Lake
Umatilla is formed by the John Day Dam, approximately 110 miles downstream. The
geology and topography of the Columbia River in Benton County, combined with dam
regulation and shoreline stabilization measures, substantially limit any channel

migration (see also Appendix D).

The Hanford Reach contains many riverine processes that no longer exist in Columbia
River impoundments. As the last free-flowing reach on the Columbia River, it is
extremely valuable for aquatic resources. Several mid-channel islands were flooded as a
result of dam operations. Today, riparian areas in the Hanford Reach include cobble
shorelines, islands, floodplain lakes, and wetlands. Upland habitats adjacent to the
Hanford Reach include large tracts of relatively undisturbed shrub-steppe vegetation.

13
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Major Land Use Changes

Human influences have resulted in substantial changes to the shoreline of the Columbia
River. The most significant changes to the River’s shoreline have resulted from

European settlement following the Lewis and Clark expedition in the early 1800s.

The 21 dams built on the Columbia and Snake Rivers since 1933 have substantially
altered the Columbia River hydrograph. Dam operations have reduced the frequency of
spring freshets, which historically helped maintain floodplain habitat connectivity and
aided the migration of juvenile salmon. Today, over-bank flows and associated large
woody debris (LWD) recruitment and sediment transport processes have been
substantially reduced. In WRIA 31, extensive flatlands which existed along the
Columbia River prior to inundation have formed shallow wetlands and embayments
along the shore of Lake Umatilla; these serve as holding or resting areas for migrating
adults and juveniles (Lautz 2000).

These backwater areas have been further altered by development, including the
construction of railroad causeways that separate the shoreline habitats from the
mainstem river, except where culverts allow water exchange and fish passage (P. La
Riviere, WDFW, personal communication, 11 October 2012). Agricultural water return
flows also affect the ecology of these backwaters. Irrigation drains from the Kennewick
Irrigation District and the Columbia Irrigation District (Yakima River sources) intercept
natural streams and springs that drain into the Columbia River, supplementing their
natural flow. The source of these drains (Yakima River, springs, or groundwater) may
trigger a stray response in spawning salmon, and for years, adult coho salmon have
been observed in these backwater areas of the Columbia River (P. La Riviere, WDFW,

personal communication, 11 October 2012).

Today, the Columbia basin supports significant water-dependent commercial and
industrial uses, ports, transportation, and urban population centers. In these developed
areas, riprap and docks have replaced riparian vegetation, and rip rap revetments now
comprise a significant portion of the reservoir shorelines. Historic and ongoing
dredging operations are responsible for maintaining a viable navigation channel to
support five deep-water ports, which transport 30 million tons of goods annually.
Development on the Columbia River in Benton County is primarily centered on the Tri-

Cities area of Kennewick, Richland, and Pasco.

The 560-square-mile Hanford Nuclear Site borders 51 miles of the Columbia River,
occupying the majority of the WRIA 40 shoreline in Benton County. Groundwater at the

site has become contaminated from leaking storage tanks of nuclear wastes. As
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contaminated groundwater moves toward the Columbia River, it poses risks to water
quality in downstream reaches. As a result, the Hanford Site is the focus of the nation's
largest environmental cleanup. During the period of active operations of the Hanford
Nuclear site, surface water quality in the Columbia River near the site contained
elevated beta radioactivity and water temperatures, and lower dissolved oxygen and
sulfate (Becker and Gray 1992). The last production reactor was shut down in 1987, and
by the late 1980s beta radioactivity and water temperatures decreased, but nitrates had
increased significantly (Ward et al. 2001). Recent water quality monitoring in the
Columbia River within the Hanford Site detected radioactive materials downriver from
the Hanford Site, but in concentrations that are below federal and state limits (Patton
2009).

Today, Hanford includes a commercial nuclear power plant and numerous centers for
scientific research and development, such as the Pacific Northwest National Laboratory
and the LIGO Hanford Observatory. Only about 6% of the land within the reservation
was used for nuclear materials production, waste storage, or waste disposal (Ward et al.
2001). The remaining area was left undeveloped, serving as a security buffer for nuclear
facilities. As noted above, because of its protected status, shoreline habitats in the
Hanford Reach offer some of the most intact vegetation, habitat, and hydrologic features
in the middle Columbia River. In June 2000, 257 square miles of the Hanford Site were
declared a National Monument, including: Saddle Mountain National Wildlife Refuge,
Wahluke Wildlife Recreation Area, and the Fitzner-Eberhardt Arid Lands Ecology (ALE)

Reserve.

Access to most of the land in the Hanford site is extremely limited. The Final Hanford
Comprehensive Land-Use Plan Environmental Impact Statement (DOE 1999) identifies
the majority of lands within the Hanford Site for Conservancy (mining) and

Preservation land uses. A small portion of the Columbia River shoreline is designated

for Low Intensity and High Intensity Recreational Uses.

Within Lake Wallula, water quality is strongly influenced by the Snake and Yakima
rivers. Flow from the Snake, Yakima, and Columbia Rivers are not fully mixed until
they reach McNary Dam (Ward et al. 2001). The Snake River-influenced portion on the
southeast side of the river experiences high turbidity and a high nutrient load, and the
Yakima River-influenced portion experiences lower turbidity (Ward et al. 2001). In Lake
Wallula and Lake Umatilla, high total dissolved gas levels that occur below McNary and
the John Day Dam during high flows and high water temperatures in late summer are
the primary water quality problems (See Tables 4-5 through 4-7).

15
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Fish and Wildlife

Hundreds of fish and wildlife species reside in or migrate through the Columbia River.
At least 51 species of fish, including thirty native species, have been reported from the
mainstem Columbia River between Wanapum and The Dalles Dams (Ward et al. 2001)
(see Table 3-1). Thirty-three species were found just in backwaters between McNary and
Bonneville dams (USFWS 1980 in Ward et al. 2001). Catches from April-June in the
Hanford Reach are dominated by subyearling fall Chinook salmon (U.S. Geological
Survey, USGS, unpublished data in Ward 2001). Fall Chinook salmon are the dominant
salmonid during spring in nearshore areas. Fall Chinook salmon also use the upper
portions of McNary and John Day reservoirs for rearing, but do not prefer riprap
habitats that constitute a large portion of reservoir shorelines (USGS, unpublished data
in Ward 2001).

Other numerically significant species during the spring period are redside shiners, carp,
largescale suckers, northern pikeminnow, and peamouth (Ward et al. 2001). Mountain

whitefish are common in the Hanford Reach and support a recreational fishery.

Threatened and endangered fish species that use the mid-Columbia River are identified
below in Table 3-1. In 2005, wild populations of salmon in the Columbia River basin
represented only 12% of their historic numbers (Bottom et al. 2005). All 13 ESA-listed
evolutionary significant units (ESUs) of salmon (Oncorhynchus spp.) and steelhead (O.
mykiss) in the Columbia basin use the mainstem Columbia River for migration to and
from freshwater natal areas to the Pacific Ocean (NMFS 2009). Most of the ESA-listed
species spawn and incubate in tributaries, but some populations of fall Chinook and

chum salmon spawn in the mainstem itself.

Table 3-1. State and federal priority fish species present in Benton County (WDFW 2012).

Species State Status Federal Status

Pacific Lamprey Species of Concern

River Lamprey Candidate Species of Concern

White Sturgeon

Leopard Dace Candidate

Umatilla Dace Candidate

Mountain Sucker Candidate

Bull Trout Candidate Threatened

Chinook Salmon Candidate Threatened (_Upper Columbia Spring
run is Endangered)

Chum Salmon Candidate Threatened

Coho Threatened — Lower Columbia

Pink Salmon

16
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Species

State Status

Federal Status

Steelhead/ Inland Redband

Trout

Candidate

Threatened

Sockeye Salmon

Candidate

Endangered — Snake River

The Hanford Reach is presently designated as critical habitat for the Upper Columbia

River steelhead ESU; however, little is known about the quality and quantity of

steelhead spawning, rearing, and adult holding habitat in the Hanford Reach (Ward et

al. 2001).

At least 258 species of birds, 44 species of mammals, and 21 species of reptiles and

amphibians have been reported from habitats along or near the mainstem Columbia
River between Wanapum and The Dalles Dams (Ward et al. 2001). State or federally
listed threatened and endangered wildlife species are listed in Table 3-2. Many other

species are listed as sensitive or species of concern, or are a candidate for state or federal

listing. The middle Columbia River mainstem supports one of the largest Northwest

concentrations of wintering waterfowl, particularly Canada geese and mallards (Ward et

al. 2001). All reservoirs and the Hanford Reach in the subbasin support colonies of

colonial nesting birds, most of which forage primarily on fish. Riparian forest and cliffs

in this subbasin provide nesting opportunities for several species of raptors. Many

species of passerine birds also occur along the Columbia River, typically foraging on

insects associated with riverine and wetland habitats.

Table 3-2. Wildlife species found in the Mainstem Subbasin designated by state or federal
agencies as endangered or threatened. F = federal, O = Oregon, W =
Washington, E = endangered, and T = threatened. Numerous other species are
considered sensitive or species of concern. (Table from Ward et al. 2001,
updated per WDFW 2012)

Common name | Scientific name | Status
Birds

American white pelican Pelecanus erythrorhynchos WE
Ferruginous hawk Buteo regalis WT
Sage grouse Centrocerus urophasianus WT
Sandhill crane Grus canadensis WE
Snowy plover Charadrius alexandrines FT, WE
Upland sandpiper Bartramia longicauda WE
Mammals

Western gray squirrel Sciurus griseus WT
Pygmy rabbit Brachylagus idahoensis FE, WE
Reptiles and Amphibians

Western pond turtle Clemmys marmorata WE
Northern leopard frog Rana pipiens WE
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Four species of reptiles and three species of amphibians are commonly found in
association with riparian and marsh habitats of impoundments downstream from
McNary Dam (USACE 2000 in Ward et al. 2001). The Hanford area provides important
habitat for amphibian and reptile populations. Sixteen species occur at Hanford, and the
site is particularly important for sensitive species that are rare or have limited
distributions in Washington (Ward et al. 2001).

The middle Columbia River shorelands support significant populations of small
mammals, which are highly responsive to changes in vegetation cover and play
important roles in ecosystem functions, including water infiltration, habitat formation,

and prey source for predators.

The Hanford Site is also particularly rich in invertebrate diversity. To date, 1,536 species
in 16 orders have been identified, of which 43 were previously undescribed, and 142
represent new records for Washington (Ward et al. 2001). The Hanford area supports
invertebrate species that have elsewhere suffered from the impacts of habitat
conversion, fragmentation, and degradation, as well as the use of pesticides. At least 50
butterfly species have been documented on the Hanford site (Pacific Northwest
Laboratory no date). High diversity has been recorded in the Lepidoptera family
(butterflies and moths), although it was measured specifically in the moth branch (Ward
et al. 2001). Butterflies are of importance in the Hanford area and in general as
indicators of environmental health, and may be the most sensitive gauge of ecosystem
function at the Hanford site and other areas in shoreline jurisdiction. They respond to
pesticide use, particularly malathion (Eliazar and Emmel 1991), and could be useful in
decision-making regarding potential mosquito abatement methods. Butterflies are a
significant prey source for some bird species, including Brewer’s sparrow, which is not
presently listed as a state or federal sensitive species, but is considered a focal species in
the Yakima Subbasin Plan (Yakima Subbasin Planning Board 2004) because of recent
widespread declines. Butterflies also play a role as pollinators, and occur across a range
of habitat types, including the shrub-steppe, riparian areas, and wetlands of Benton
County. Due to their role in these ecological processes and functions, they are

considered as possible indicators of priority habitats.

Because butterflies often require more than one vegetation type to meet food and cover
needs throughout their lifecycle stages of egg, larvae, pupa, and adult, impacts over a
range of habitat types can potentially effect butterfly populations. Likewise, foraging
strategies in butterflies vary over the life cycle, from the host plant leaves that feed larva
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to nectar-producing flowers that support adults, and these food sources can be of widely
diverse species, occurring across the habitat types identified in shoreline jurisdiction. In
addition to food sources, butterflies require the cover of crevices or hollows for
hibernacula in winter. Tree bark, wood piles, rocks, and man-made structures can serve
this purpose. Removal or alteration of these features may negatively impact butterfly

populations.

The Draft Mainstem Columbia River Subbasin Plan (Ward et al. 2001) includes actions,
generally related to limiting factors in the subbasin, that are necessary to effectively
protect and manage species or taxa. For invertebrates, general needs are protection,
maintenance, and restoration of habitat. For butterflies in particular, the plan identifies
a need for inventory, survey, and monitoring of populations, as well as further study of

the ecology and life history requirements.

Important sites of butterfly occurrence or likely occurrence along the Columbia and
Yakima Rivers are depicted in Appendix C (R. Coler, M.D., personal communication, 7
November 2012). Species collected, observed, or otherwise known to occur on these
sites or elsewhere in shoreline jurisdiction are listed in Table 3-3. The sites comprise
shrub-steppe, riparian, and wetland areas, sometimes bordered by agricultural area. As
described above, butterflies regularly occur across habitat types during their life cycle,
and each of these common habitat types in these identified butterfly areas may be crucial

to the species that occur there.

Table 3-3. Partial list of butterfly species found in Benton County (R. Coler, M.D., personal
communication, 7 November 2012).

Common name

Scientific name

Acmon blue

Icaricia acmon

Anise swallowtail

Papillo zelicaon

Alfalfa butterfly

Colias eurytheme

Cabbage butterfly

Pieris rapae

Gray hairstreak

Strymon molinus

Juba skipper' Hesperia juba
Lorquin’s admiral Basilarchia lorquini
Monarch Danaus plexippus
Milbert’s tortoiseshell Aglais milberti
Morning cloak Nymphalis antiopa

Orange-bordered blur

Lycaeides melissa

Purplish copper’

Epidemia helloides

Large wood nymph

Cercyonis pegala

Ringlet Coenonympha tullia
Satyr anglewing Polygonia satyrus
Viceroy Basilarchia archippus

Mylitta crescebt

Phyciodes mylitta

West coast lady

Venessa annabella
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Common name Scientific name
Western tiger swallowtail Papilio rutulus
Red admiral Vanessa atalanta

'State Monitor species

Yakima River

Geographic and Ecosystem Context

The Yakima River basin is characterized by a diverse landscape of rivers, ridges, and
mountains totaling just over 6,100 square miles, making it the largest basin with its
boundaries entirely within Washington State. The river flows west to east from the
Cascade Mountains to the Columbia River within the Columbia Plateau ecological
province. The Yakima River is divided into three WRIAs, the Upper Yakima (WRIA 39),
the Naches (WRIA 38), and the Lower Yakima (WRIA 37). Benton County occupies the
eastern half of WRIA 37.

Topography, Geology, and Drainage Patterns

The Yakima Basin begins in the Cascade Mountains near Snoqualmie Pass at over 2,500
feet in elevation, and continues southeast through the Columbia Plateau to its
confluence with the Columbia River in the City of Richland. The major geologic
processes affecting the formation of the Yakima basin have been volcanoes and lava
flows, glaciation, and uplifting (Haring 2001). The geology of the Yakima watershed is
described by the Yakima Subbasin Planning Board (2004), as follows:

“The Yakima River Subbasin consists of two very different physiographic and
geologic regions; the Cascade Mountains occupy roughly the western third of the
subbasin, while the Columbia Plateau extends from the Cascade foothills to the
eastern border of the subbasin. The mountains consist of continental formations of
Eocene-age sandstone, shale and some coal layers, and pre-Miocene volcanic,
intrusive, and metamorphic formations. Tertiary and quaternary age andesite and
dacitic lavas, tuff, and mudflows form a broad north-south arch along the western
edge of the subbasin. The upper mainstem Yakima and Naches Rivers and several
tributaries occupy valleys excavated by glaciers. Lowlands typical of landforms
associated with the Columbia Plateau are found along the lower half of the Yakima

River.

The principal rock of the Columbia Plateau is a series of basalt flows of Tertiary age
that cover older rock and reach the western edge of the Cascade Mountains. The
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majority of these basalt flows, interspersed with sedimentary layers are called the
Columbia River Basalt Group. The thickness of the Columbia River Basalt Group
within the lower and middle Yakima River basin ranges from 9,000 to 12,000 feet,
increasing in thickness along a west to east gradient. The basalt plateau of the
eastern basin was subsequently folded and faulted into a series of west-east trending
anticlinal ridges and synclinal valleys, called the Yakima Fold Belt, that extend from
the Cascades to the broad plains of the Columbia River. The antecedent Yakima
River incised canyons and water gaps through the ridges and deposited gravels,

eroded from uplifting mountains and ridges in the valleys.

Outflow from glaciers along the Cascade crest into the Yakima and Naches valleys
delivered large volumes of glacial outwash to the alluvial basins, resulting in partial
filling of Cle Elum, Kittitas, and upper and lower Yakima valleys with sand, gravel,
and silt. Glaciation created many lakes. Backwaters from the Ice-age Lake Missoula
flood left thick silt deposits in the lower valley from Union Gap to Richland.
Extensive portions of the eastern and southeastern subbasin are mantled by loess, a

wind-deposited silt derived from outwash deposits.”

Precipitation is highly variable across the basin, ranging from approximately 7 inches
per year in the eastern portion to over 140 inches per year near the crest of the Cascades
(Yakima Subbasin Planning Board 2004). Virtually all of the streams originate at higher
elevations where annual precipitation is 30 inches or more (Yakima Subbasin Planning
Board 2004).

Six major reservoirs, managed by the Bureau of Reclamation, are located in the upper
Yakima watershed and Naches watershed. As a result of the construction and operation
of the reservoirs, flows are generally lower in the fall, winter, and spring, and higher in

the summer and early fall, than they were historically.

The Columbia River basalts of the Columbia Plateau provide a locally important aquifer
system. As noted in the Yakima Subbasin Plan, “The overlying alluvial aquifers are
highly permeable and are heterogeneous and anisotropic, due to their deposition within
the fluvial environment where the processes of cut and fill alluviation by the Yakima
River and tributaries occurred” (Yakima Subbasin Planning Board 2004). The Yakima
River cuts through four large groundwater subbasins (Rosyln, Kittitas, upper Yakima,
and lower Yakima). The Yakima Subbasin Plan conceptualized the interchange of
surface and subsurface water as losing surface water to the hyporheic and groundwater
systems at the upstream end, and gaining surface water from the groundwater and

hyporheic systems at the downstream end.
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Channel migration on the lower Yakima River in Benton County is limited by the low
gradient and geologic and structural controls in the eastern portion of Benton County
(see Appendix D). Backwater effects from McNary Dam on the Columbia River and
structural controls further limit channel migration in the lower reaches of the Yakima
River near the City of Richland (see Appendix D).

Major Land Use Changes

Approximately one third of the Yakima watershed is in private ownership.
Approximately 38 percent of the land area is owned by the federal government. Federal
ownership is divided among the Wenatchee National Forest, the U.S. Army Yakima
Training Center, a portion of the Department of Defense Hanford Nuclear Reservation,
and the Bureau of Land Management. The Yakama Reservation occupies about 23

percent of the basin.

Primary land uses in the Yakima watershed include grazing, timber harvest, irrigated

agriculture, and urbanization (50 square miles).

Irrigated agriculture occupies approximately 1,000 square miles of the Yakima Subbasin.
Important crops include apples, hops, grapes, cherries, mint, and forage crops. In recent
years, vineyard agriculture has become increasingly significant in terms of land cover

and economic importance in the Yakima Valley.

Development of irrigated agriculture began in the 1860s and expanded once the railroad
connected Yakima to the Puget Sound region. The federal government authorized the
Yakima Irrigation Project in 1905, which resulted in the construction of five storage
reservoirs. Today, there are six major diversion dams (Easton, Roza, Tieton, Wapato,
Sunnyside, and Prosser) on the Yakima and its tributaries. These dams provide
irrigation water to farms from Cle Elum to the Tri-Cities through 420 miles of canals,

1,697 miles of laterals, and 30 pumping plants (Yakima Basin Recovery Board 2009).

Today, the reduction in flood frequency and floodplain connectivity resulting from
reservoir management and diversion of irrigation water has altered the timing and
character of streamflow and groundwater recharge through the Yakima watershed.
Streamflows are higher during summer months in the upper watershed as a result of
dam releases. On the other hand, irrigation diversions at Sunnyside and Wapato
typically divert one half of the entire river flow during the irrigation season, from May
to October, while the Chandler Dam in Prosser diverts 1,413 cfs throughout most of the
year for irrigation and power production (Yakima Subbasin Planning Board 2004). As a

result of the diversion and use of irrigation water, the recharge of cold, spring-melt
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water into the aquifer systems has been replaced by recharge of warmer irrigation water
later in the spring and summer. The Yakima River is impaired by high water
temperatures. Recent studies have found groundwater seeps in backwater habitats and
irrigation wastewater outflows still provide a source of cooler groundwater compared to

elevated river temperatures (Appel et al. 2011).

The USBR’s Interim Comprehensive Basin Operating Plan (IOP) summarized the effects
of land use changes and river management on current floodplain and instream

conditions as follows:

“Floodplain isolation and channel simplification, combined with inversion and
truncation of the natural hydrograph, have dramatically reduced river floodplain
interactions and degraded the aquatic environment. The floodplain is isolated from
the river by diking, channelization, wetland draining, gravel mining, and highway
and railroad building. Many of these same activities have eliminated or isolated vast
areas of side channels and sloughs. River operations for irrigation and flood control
alter the natural hydrograph by impounding spring freshets, substantially increasing
summer flow, and decreasing winter flow. A common effect of these developments
is a sharp reduction in the frequency with which spring floods recharge the alluvial
floodplain aquifer system. Water temperatures in the lower river are therefore
higher in summer, and the number and extent of thermal refugia are reduced”
(USBR 2002).

The extensive agricultural development in the Yakima River watershed has affected
water quality, and the lower Yakima River is impaired by several pesticides, as well as
temperature, pH, and dissolved oxygen (see Table 4-7). In 1997, Ecology published a
total maximum daily load (TMDL) for the lower Yakima River - Lower Yakima River
Suspended Sediment TMDL. Since the completion of the TMDL, entities and
organizations throughout the watershed have worked to improve irrigation practices
and limit the transport of fine sediment into streams and irrigation return drains. These
efforts have been successful in reducing pesticide concentrations and turbidity in the
Yakima River. A study in 2006 found reduced contaminant levels in the tissues of
Yakima River fish. Despite improvements, however, the TMDL was developed and
approved to address chronic aquatic life criteria for legacy impacts from past DDT use
(DDT usage was banned beginning in 1972), and not the more stringent standards for
human health. Therefore, despite the existence of a TMDL to reduce the concentration
of DDT in the watershed, DDT remains on the 303(d) list (Category 5) for threats to
human health.
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3.2.4
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In addition to the influence of irrigation, the watershed character has been altered with
the increased urbanization in riparian and floodplain areas. Although urbanized areas
only cover approximately one percent of the watershed area, associated development
“...has an impact on fish and wildlife habitats that is significant and disproportionate to
its relative size” (Yakima Subbasin Planning Board 2004). In many areas, river channels
have been leveed, armored, realigned, and shortened, restricting or eliminating natural

river-floodplain interactions.

Historically, the riparian zone of the lower Yakima River was predominantly composed
of willows and cottonwoods. Even historically, the effect of this vegetation on shade
and temperature regulation of the river was likely limited given the width and
orientation of river (Appel et al. 2011). Rather, as noted above, groundwater seeps and
cooler water from tributaries provide natural thermal refugia for fish. Similarly, while
riparian vegetation within Benton County may have contributed some wood to the
river, the most significant large woody debris inputs would have come from higher in
the watershed (Appel et al. 2011). As surveyors noted in 1863:

Yearly, the Yakama River disgorges from its mountain sources [an] abundance of
driftwood, composed of the finest quality of timber, whole trees from 20 to 70 in diam.
And from 100 to 250 feet in length of fir and cedar lumber are often seen winding their
way down its current, into the broad waters of the Columbia.

As upstream sources of large woody debris (LWD) have decreased, LWD and the
associated diversity of channel form in the lower Yakima channel has also dwindled.
Islands capture LWD during high flows, and they are significant features for the
formation of diverse habitats in the lower Yakima River (Appel et al. 2011).

Shrub-steppe is the predominant upland native habitat type from approximately
Ellensburg to Pasco. However, conversion of shrub-steppe habitats to cropland and
grazing has left only about 5 percent of the historical habitat in relatively undisturbed
condition. A larger proportion of the native habitat is moderately disturbed by grazing,
off-road vehicle use, and other land uses, but still provides cover, food, and nesting
habitat for many species of wildlife, particularly during winter months when cultivated

fields provide no vegetative cover.

Fish and Wildlife
The Yakima Subbasin Plan (Yakima Subbasin Planning Board 2004) identifies the

importance of the Yakima watershed for waterfowl and wildlife:
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“The Yakima Subbasin supports a significant population of waterfowl during the
spring and summer nesting season as well as during the winter period. The Basin
produces a significant portion of all wood ducks hatched in the state, as well as
mallards, Canada geese, and other duck species. While wintering populations of
waterfowl in the Basin have decreased over the past 30 years, the Basin still plays
host to many thousands of duck and geese each winter, including mallards, Canada
geese, green-wing teal, northern pintail, and other species. Wintering waterfowl are
concentrated in the Lower Yakima Basin on the Toppenish creek and the Yakima
River floodplain below the city of Granger. From these concentration areas,

waterfowl feed in many agricultural areas throughout the Lower Yakima Valley.

Ninety-eight large and small mammals are found in the subbasin. Loss of habitat
has drastically reduced numbers of one small mammal, the western gray squirrel,
and this species is now a Washington State threatened species. Several species of big
game inhabit the Yakima Basin, including black bear, black-tailed deer, mule deer,
Rocky Mountain elk, bighorn sheep, mountain goats, and cougar. Bighorn sheep
were reintroduced over 40 years ago and inhabit the canyons and ridges between
Selah/Naches and Ellensburg. A small number of mountain goats are found at high
elevations along the western fringe of the subbasin. In recent years, wolverine
sightings have been reported in the upper portions of the subbasin, as have

unconfirmed sightings of gray wolves! and grizzly bears (NPPC 2001).”

Anadromous fish in the Yakima watershed include federally threatened fall Chinook
salmon, steelhead, and bull trout. Native coho, sockeye and summer Chinook salmon
were extirpated from the Yakima watershed. Coho, sockeye, and summer Chinook
salmon have recently been reintroduced to the watershed by the Yakama Tribe. These
species primarily use the lower Yakima watershed in Benton County as a migratory
corridor; however, approximately one third of adult steelhead migrating into the
Yakima watershed hold between McNary Pool and Prosser for several months before
finishing their upstream migrations to spawning areas (Yakima Basin Fish and Wildlife
Recovery Board [hereafter called Yakima Basin Recovery Board] 2009). Pacific lamprey
and westslope cutthroat are present in the watershed and designated as species of
concern by USFWS. The Yakama Tribe is presently conducting a study to assess the
abundance, distribution, and status of lamprey in watersheds within Yakama Nation
Ceded Lands.

! A wolf pack was confirmed in the Teanaway River valley in 2011. See http://wdfw.wa.gov/news/release.php?id=jul0511a
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Several non-native fish species are also present in the Yakima River that may compete
with native fish. These species include brook trout, brown trout, and lake trout, as well
as smallmouth bass in the lower reaches of the River, among others. A table showing
fish distribution in the Yakima River is provided below from the Yakima Subbasin Plan
(Yakima Subbasin Planning Board 2004) (Table 3-4). A complete list of wildlife in the
Yakima Subbasin can be found in Appendix E of the Yakima Subbasin Plan.

Table 3-4. Species distribution in the Yakima River. Shaded cells indicate species is rare
(relatively few captures reported). Columns show distance from Columbia River
mouth, and 0-44 represents area within Benton County. (Table from Yakima
Subbasin Planning Board 2004)

1] 45 o 45 | 69 | 162 | 181
Species fo | fo Species o | o | k| k|i
44 | 68 44 | 68 | 161 | 180 | 305
W, brook lamprey Redsade shiner X | x| x| x|x
Unidentified lampeey Brdgelip sucker X | X | X | X | X I
Pacific; lamprey X Langescale sucker X | X | X | X | X I
Ciphed salmen X Mourtain sucker
Spning chinodk £akmon X Unidentified sucker X
Fall chinook salmeon x Brown bullhead X
Sockeye salmon Channel catfish
Summer sleshaad X ::,::,::
Bul froul Pumpikinseed 'NER
Lake frout Bluegill X x|
Brook frout Emalimauth bass X | X | X
Rainborw frout Largemouth bass X X)X
Cutthraat ot Edack crappie x| x|
Eleown trout While crappie X |
Mouritamn whilefsh Yeliow pench X X E
Pygeny whilefech Walleye
Chiselmouth X X X X Molfied sculpm X)X | X
Common canp X X X X Teerend stulpn X1 x| X
Goidish X | x Pl sculpen AERER
Peamouth X X “ Ehorthead soulpn “ X
Morthern pleminnow x x X | X Frickly sculpn
Longrose dice X x X X X Unidentified sculpin X | X | X | X | X
Speckied dace x| x| x| x| x Burbot i
Leopard dace ‘White: sturgeon |
I‘i’:‘:‘;i"‘f X x| x Mosqudfish
Unidentified dace x| x| x| x Sandrolie | x|

Mot (Tri-cities) = River m 0C Kiona (Benton City) = RM 27, Prosser = RM 42, Yakima = RM 100;Roza Dam = RM 111;
Eeachalus Dam o RM 186 Source” 'WDFW Ecological inberactions Team 1068
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4 SHORELINE INVENTORY

4.1 Inventory Sources

Development of a shoreline inventory is intended to record the existing or baseline
conditions upon which the development of SMP provisions will be examined to ensure
the adopted regulations provide no net loss of shoreline ecological functions. Ata
minimum, local jurisdictions shall gather the inventory elements listed in the
Guidelines, to the extent information is relevant and readily available. Collected
information principally included Watershed Resource Inventory Area (WRIA) and other
basin documents, Benton County studies, scientific literature, aerial photographs, and
Geographic Information Systems (GIS) data from a variety of data providers. Table 4-1
lists those relevant inventory elements for which data is available for the County’s
shorelines. The table also describes the information collected for each of the required
inventory elements. Map figures are provided in the Map Folio (Appendix B), and they
depict the various inventory pieces listed in the table, as well as additional analysis.
Data gaps and limitations are discussed further in Section 4.2. The Guidelines do not

require generation of new information or mapping to fill identified data gaps.
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4.2 Data Sources, Assumptions, and Data Gaps

421

Ecological Characterization

The following discussion identifies assumptions and limitations for each of the
inventory elements, and may provide a brief Countywide or watershed-wide narrative
where qualitative descriptions provide more information than quantitative measures.
Despite data gaps and limitations, a substantial quantity of information is available for
the shorelines of Benton County to aid in the development of the inventory and analysis

report, as well as the shoreline master program.

Vegetation Coverage

The data was generated using multi-spectral satellite imagery with 30x30-meter cell
resolution. Spectral data was classified using Multi-Resolution Land Characteristics
(MRLC) Consortium, National Land Cover (NLC) Database. Because each cell
represents 900 square meters, the classification may over or under represent coverage
when the type of coverage within cells is mixed. The spatial resolution of the NLC data
provides a good foundation for broad scale assessment of vegetation coverage. Its
utility is higher in rural areas where vegetative cover is more uniform over broad areas

compared to more developed UGAs.

Because the data is based on interpretation of multi-spectral imagery, classification of
some data may be inaccurate. Most notably, shrub steppe vegetation on steeper slopes
is frequently miscategorized as “cultivated crops” using the NLC model. So long as the
inherent inaccuracies of the data or recognized, the NLC data provides a good broad-

scale assessment of vegetation coverage.

Finally, because the ordinary high water mark changes over time, water is occasionally
included within the total shoreline area used for the calculation of vegetation coverage.
For this reason, any area identified as “Water” was excluded from the calculation of

percent coverage.

Impervious Surfaces

32

Similar to the vegetation coverage data, impervious surface data was generated using
MRLC Consortium NLC data (2006) of multispectral satellite imagery with 30x30-meter
cell resolution. National Land Cover categories that apply to areas of higher impervious
surface coverage include Developed- Low, Medium, and High Intensity categories. The
same limitation as the vegetation coverage data apply to impervious surfaces. With
these limitations in mind, a comparison of impervious surface coverage among reaches

provides useful information on broad scale spatial trends in development.
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Wetlands

Wetland mapping was assembled from the National Wetlands Inventory (NWI). Benton
County has not completed a County-wide inventory of potential wetlands and therefore
the NWI dataset was used as the most relevant and useful information. The NWI
dataset is based on many factors, including soil inventories and aerial interpretations.
Although it is very comprehensive and is fairly accurate in approximating wetland
locations, it is acknowledged that many wetlands, especially small wetlands, are not
identified by NWI. Likewise, some areas identified as NWI wetlands may not meet
wetland criteria. Whether or not they are captured by this mapping effort, actual
wetland conditions that may or may not be found on a site will determine shoreline

jurisdiction (as a potential shoreline-associated wetland) on a site-specific basis.

Soils
Soil data are derived from the Natural Resource Conservation Service (NRCS) national
soil survey. This data represents soils over broad areas; therefore, site-specific soil
characteristics may differ from what is mapped.

Surficial Geology

Data on surficial geology are based on information from Washington DNR. Information

on alluvial soil presence and distribution was used to assess hyporheic functions.

Fish and Wildlife Habitat Conservation Areas

WDFW Priority Habitat and Species maps are presented as three separate units: Habitat
Regions (species or habitat ranges by area), Habitat Species (precise species locations);

and Fish (fish species presence).

These maps do not capture every priority species location or habitat in shoreline
jurisdiction, particularly rare species or species that use the water for foraging and
drinking, but that nest or den farther from the shoreline. Absence of mapping
information does not indicate that a particular species does not or could not utilize the
shoreline or adjacent lands. Furthermore, the number of documented species may
reflect the relative amount of past survey efforts rather than the presence or absence of
suitable habitat.

Frequently Flooded Areas

For all practical purposes, “frequently flooded areas” are those areas within the 100-year
floodplain. Floodplain and floodway maps were developed using FEMA’s Q3 map for
Benton County. Flood mapping is not available within the Hanford reach.
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Channel Migration Zone

Existing Channel Migration Zone (CMZ) data was not available for shorelines within
Benton County. Therefore, the CMZ of the Yakima River was delineated using
recommended criteria including LiDAR topography (USBR 2000), aerial photography
(Benton County 2010), and both historic and current mapping in the area. The Columbia
River CMZ was not delineated because river flows are regulated by hydropower dams
and shoreline areas upstream of Richland are in federal ownership (WDOE 2012).

The CMZ map represents a graphical overlay of the different elements and does not
include field surveys or onsite data collection. Approvals for projects and permits
relying on these boundaries should include detailed assessments with stream surveys,

particularly in active channel areas downstream of Benton City.

Geologically Hazardous Areas

Maps of geologically hazardous areas were developed by Washington Department of
Natural Resources. The data primarily focus on seismic hazards, and landslide hazard
data seems limited. Data on the distribution and location of steep slopes within the
proposed shoreline jurisdiction was not available, and this represents a data gap. Steep
slopes should be evaluated for landslide hazard potential on a site and project specific

basis.

The presence of geologically hazardous areas in shorelines can be a factor in
determining suitability of the area for certain activities, including restoration and
development. Human safety is an important concern for development in geologically
hazardous areas. In addition, geologically hazardous areas can be important sources of
large woody debris and sediment to the aquatic system, the latter to the benefit or

detriment of aquatic life.

Water Quality

34

As a requirement of Section 303(d) of the federal Clean Water Act that all waterbodies be
“fishable and swimmable,” Ecology classifies waterbodies into five categories:

e Category 1: Meets tested standards,
e Category 2: Waters of concern,

e Category 3: No data,

Category 4: polluted waters that either have or do not require a TMDL, and
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e Category 5: polluted waters requiring a TMDL.

Individual waterbodies are assigned to particular “beneficial uses” (public water supply;
protection for fish, shellfish, and wildlife; recreational, agricultural, industrial,
navigational and aesthetic purposes). Waterbodies must meet certain numeric and
narrative water quality criteria established to protect each of those established beneficial
uses. Waterbodies may provide more than one beneficial use, and may have different
levels of compliance with different criteria for those beneficial uses in different segments
of the stream or lake. As a result, many waterbodies may be on the 303(d) list for more

than one parameter in multiple locations.

As presented in the Water Quality map of Appendix B, only Category 4 and 5 waters are
depicted. For more information on specific waterbodies and their water quality

classifications, Ecology provides an interactive on-line viewer at the following website:

http://apps.ecy.wa.gov/wgawa2008/viewer.htm.

Shoreline Modifications

Shoreline modifications are human-caused alterations to the natural water’s edge. The
most common types of shoreline modifications include overwater structures and

shoreline armoring.

The Washington Department of Natural Resources has digitized piers and other in-
water structures such as boatlifts, boathouses, and moorage covers. However, this
dataset does not differentiate between each of these various types of overwater
structures. Thus, reporting of overwater cover is usually an overstatement when
assessing just piers, docks, and floats. Although not technically overwater structures,

boat ramps are also reported in the inventory.

Levees were mapped based on data from the Department of Ecology. Countywide data
were not available for shoreline stabilization, including rip rap armoring and dikes. A
visual assessment of shoreline stabilization using aerial photography was incorporated
into the analysis of ecological functions. This visual assessment is likely to

underestimate the extent of armoring and diked areas.

Critical Aquifer Recharge Areas

Critical aquifer recharge areas are “areas that have an effect on, or are associated with,
aquifers used for potable water in community water systems” (BCC 15.25.020(5)).
They are regulated and protected by BCC Chapter 15.25, Critical Aquifer
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4.2.2

36

Recharge/Interchange Areas. GIS data on critical aquifer recharge areas were not

available, and this represents a data gap.

Land Use Characterization

This shoreline inventory reviews current and planned land use within shoreline

jurisdiction to provide a basis to establish a compatible use pattern over the 20-year

planning period of the SMP and to identify current or planned preferred uses in

shoreline jurisdiction that should be protected or promoted to meet SMA goals for

water-oriented uses, shoreline access, and ecological protection.

The SMA promotes the following use preferences (RCW 90.58.020) for shorelines of

statewide significance (identified in Section 1.2) in the stated order:

L.

Recognize and protect the statewide interest over local interest;
Preserve the natural character of the shoreline;

Result in long term over short term benefit;

Protect the resources and ecology of the shoreline;

Increase public access to publicly owned areas of the shorelines;
Increase recreational opportunities for the public in the shoreline;

Provide for any other element as defined in RCW 90.58.100 deemed appropriate or

necessary.

In addition, the following use preferences apply within shoreline jurisdiction in the
following order [from WAC 173-26-201(2)(d)]:

1.

Reserve appropriate areas for protecting and restoring ecological functions to control
pollution and prevent damage to the natural environment and public health. In
reserving areas, local governments should consider areas that are ecologically intact
from the uplands through the aquatic zone of the area, aquatic areas that adjoin
permanently protected uplands, and tidelands in public ownership. Local
governments should ensure that these areas are reserved consistent with

constitutional limits.

Reserve shoreline areas for water-dependent and associated water-related uses.

Harbor areas, established pursuant to Article XV of the state Constitution, and other
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areas that have reasonable commercial navigational accessibility and necessary
support facilities, such as transportation and utilities, should be reserved for water-
dependent and water-related uses that are associated with commercial navigation
unless the local governments can demonstrate that adequate shoreline is reserved for
future water-dependent and water-related uses and unless protection of the existing
natural resource values of such areas preclude such uses. Local governments may
prepare master program provisions to allow mixed-use developments that include
and support water-dependent uses and address specific conditions that affect water-

dependent uses.

3. Reserve shoreline areas for other water-related and water-enjoyment uses that are

compatible with ecological protection and restoration objectives.

4. Locate single-family residential uses where they are appropriate and can be
developed without significant impact to ecological functions or displacement of

water-dependent uses.

5. Limit nonwater-oriented uses to those locations where the above described uses are
inappropriate or where nonwater-oriented uses demonstrably contribute to the

objectives of the Shoreline Management Act.

Current Land Use

Existing land use provides a baseline for types of land use and land cover found within
shoreline jurisdiction. Existing land use data was obtained from the Benton County
Assessor, and then overlaid on Folio maps for current land use, land ownership
patterns, and aerial images. Mapped assessor use types were sorted into land use
categories established in WAC 458-53-030. Land use data from the County Assessor’s
office may not be updated as frequently as other property information; however, it
represents the best readily available information on current land use at a countywide
level. The predominant shoreline land use pattern across all shoreline jurisdiction in
Benton County is pasture/rangeland, agriculture, public, and low-density residential.
Current land use is not specified within the Hanford Site, and that represents a data gap.

Water Oriented Use
According to Ecology’s SMP Guidelines (WAC173-26-020), “water-oriented use means a
use that is water-dependent, water-related, or water-enjoyment, or a combination of
such uses.” The Shoreline Management Act promotes uses that are “unique to or
dependent upon use of the state's shoreline,” as well as “ports, shoreline recreational

uses including but not limited to parks, marinas, piers, and other improvements
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facilitating public access to shorelines of the state, industrial and commercial

developments which are particularly dependent on their location on or use of the

shorelines of the state and other development that will provide an opportunity for
substantial numbers of the people to enjoy the shorelines of the state.” (RCW 90.58.020)

Definitions and examples of water-oriented uses are included in Table 4-2 below.

Water-Oriented Uses Definitions and Examples.

Water-Oriented Use Definitions

Examples

"Water-dependent use" means a use or portion of a
use which cannot exist in a location that is not adjacent
to the water and which is dependent on the water by
reason of the intrinsic nature of its operations. (WAC
173-26-020(39))

Examples of water-dependent uses may
include ship cargo terminal loading
areas, ferry and passenger terminals,
barge loading facilities, ship building and
dry docking, marinas, aquaculture,
irrigation diversions, float plane facilities
and sewer outfalls.

"Water-related use" means a use or portion of a use

which is not intrinsically dependent on a waterfront

location but whose economic viability is dependent
upon a waterfront location because:

(a) The use has a functional requirement for a
waterfront location such as the arrival or shipment
of materials by water or the need for large
quantities of water; or

(b) The use provides a necessary service supportive of
the water-dependent uses and the proximity of the
use to its customers makes its services less
expensive and/or more convenient. (WAC 173-26-
020(43))

Examples of water-related uses may
include warehousing of goods
transported by water, seafood
processing plants, hydroelectric
generating plants, gravel storage when
transported by barge, oil refineries where
transport is by tanker, log storage, and
potentially agriculture and agriculturally
related water transportation systems.

"Water-enjoyment use" means a recreational use or
other use that facilitates public access to the shoreline
as a primary characteristic of the use; or a use that
provides for recreational use or aesthetic enjoyment of
the shoreline for a substantial number of people as a
general characteristic of the use and which through
location, design, and operation ensures the public's
ability to enjoy the physical and aesthetic qualities of
the shoreline. In order to qualify as a water-enjoyment
use, the use must be open to the general public and
the shoreline-oriented space within the project must be
devoted to the specific aspects of the use that fosters
shoreline enjoyment. (WAC 173-26-020(40))

Primary water-enjoyment uses may
include, but are not limited to, parks,
piers and other improvements facilitating
public access to the shorelines of the
state; and general water-enjoyment uses
may include, but are not limited to,
restaurants (where views or other
features allowing significant public
access are provided), museums,
aquariums, scientific/ecological reserves,
and resorts/hotels (as part of mixed-use
development or with significant public
access or restoration components), and
commercial/office as part of a mixed-use
development.

Based on a review of County Assessor records and the current land use pattern, the

current use categories that were considered most likely to meet the definition of water-

oriented uses were selected as follows:



The Watershed Company and BERK
November 2012

e Transportation, Communication and Utilities (water-dependent when a port or
marina)
e Cultural, Entertainment, and Recreational (when a water-enjoyment use)

e Manufacturing (water-related when a use is dependent upon shipping)

In the rural portions of the County, much of the potential water-oriented uses are parks;
open space; and cultural, entertainment, and recreational activities. More urban
examples of water-oriented uses, including eating/drinking places and hotel/lodging

uses, are found in the Cities and UGA portions of the County.

More discussion of water-oriented uses is found in Chapter 6, broken down by

Columbia River and Yakima River reaches.

Transportation and Utility Infrastructure

There are several County, state and federal highway road sections and railroad corridors
in Benton County that either parallel, cross or are otherwise located in existing or future
shoreline jurisdiction. Road densities are highest in the eastern portion of the county
near population centers. Railroads include two Class I lines (largest lines in terms of
revenue), including the BNSF Railway, which is most prevalent along both rivers, and
Union Pacific which serves the Finley area. There are two short line Class III railroads
including the Central Washington Railroad along the Yakima River and the Tri-City
Railroad extending from Richland to Hanford. Utility infrastructure such as water,
wastewater, electrical, communication, and other facilities are found throughout the
County with a higher prevalence in populated areas of the County as well. More
information about transportation and utility infrastructure by waterbody is found in
Chapter 6.

Existing and Potential Public Access

The Columbia River and Yakima River are accessed in Benton County at federal, state,
and County parks and trails, though there are gaps in the network, which are the subject
of parks and recreation plans. Information about Benton County shoreline public access
facilities and potential opportunities was obtained from the County’s GIS data, the
Benton County Comprehensive Parks Plan (2008), the Comprehensive Plan Parks and
Recreation Element (2008), Tapteal Greenway Association website, Ridges to Rivers
plans, and other sources.

Historical or Archaeological Sites

The Columbia and Yakima Rivers have been used for centuries for fishing, hunting, and

travel, and more recently for agriculture, power, and other uses. Towns were
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established along their banks (e.g. Prosser, Benton City, Richland, West Richland, and
Kennewick) and still contain civic, residential, commercial and transportation facilities
considered historic. The Hanford B reactor is the first large-scale nuclear reactor ever
built and is listed as a National Historic Landmark. Due to the wealth of cultural
resources, the State of Washington Department of Archaeology and Historic
Preservation requires cultural resources assessments when development or activities are

proposed that may affect archaeological or historic resources.

Future Land Use

The following table of land use districts describes Benton County Comprehensive Plan
Land Use Designations and their associated zoning. There is a close alignment between

the Comprehensive Plan and Zoning designations.

Table 4-3. Comprehensive Plan Land Use Designations and Associated Zoning
Comprehensive Plan Designation Implementing Zoning Designation
Rural Lands Designation (RL-20) (RL-5) & (RL-1 to | Community Center Residential CCR
3) Rural Lands One Acre RL-1
Rural Lands Five Acre RL-5
Rural Lands Twenty Acre RL-20
Light Industrial Designation (LI) Light Industrial LI
Heavy Industrial Designation (HI) Heavy Industrial HI
Public Lands Designation (PR) Park P
Community Commercial Community Commercial CC
General Commercial General Commercial GC
Interchange Commercial Interchange Commercial IC
Hanford Reach and Hanford Unclassified U
GMA Agricultural Lands GMA Agricultural GMAAD
Open Space-Conservation Rural Lands Five Acre RL-5
Urban Growth Areas (UGAs) Urban Growth Area Residential UGAR

Source: Benton County Comprehensive Plan and County Code

Note: The Comprehensive Plan Land Use Element text discusses some particular designations for Hanford including
Research and Development, Visitor Serving Commercial, but these do not appear to be mapped on Land Use Map
4.0. Mineral lands are also described in the Comprehensive Plan but not mapped in that document.

4.3 Summary of Shoreline Inventory Results

Table 4-4 expands upon the relevant required inventory elements, providing specific
detail and data for each reach (see Section 5.1.1 below for description of reach
delineation). Unless otherwise noted, Table 4-4 considers only information available
within the boundaries of shoreline jurisdiction of each reach. Additionally, water
quality listings are identified by Ecology’s 303(d) listing categories in Tables 4-5 through
4-7 (see Section 4.2.2 above for details).
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The Watershed Company and BERK

November 2012
Table 4-5. Category 2 Waterbodies (Waters of Concern) by River and WRIA
3
@ = 5
o m - L o
o 58 |8 .% 3 £
5 £ |E8&| © 2
= 52 |2co 2 S |3
S| 2 22 |63 £ c S| ©
o 5 = S < o S ° ] - [<
o ) S e o 25 3 E | w ]
& S | T 32 |£5% 2 E|l 8| 2
River WRIA £ | s | 5| com |68s| & < | P <
Columbia Rock-Glade 31 X X X X X
Alkali-Squilchuck 40 X X X
Yakima | Lower Yakima 37 X X X X X X X X
Table 4-6. Category 4 Waterbodies by River and WRIA
2 : £
5 . £ S
£ R x s 3
- s 0L i) n o
River WRIA = OO [=) S
Columbi Rock-Glade 31 X X
oUMBIA T A Ikali-Squilchuck 40 X
Yakima Lower Yakima 37 X X
Table 4-7. Category 5 Waterbodies (Impaired) by River and WRIA
- 5
[72]
® 2
= X o
E ol 2 5
a 688 & S
Q |=-TO|l G 2 E
0 E |23%| & £ 5
River WRIA g a 68 & 5 2 =
Columbia Rock-Glade 31 X
Alkali-Squilchuck 40
Yakima Lower Yakima 37 X X X X X X X
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DRAFT Benton County Shoreline Analysis Report

5

ANALYSIS OF ECOLOGICAL
FUNCTIONS

5.1 Approach, Rationale and Limitations of Functional Analysis

5.11

52

A GIS-based semi-quantitative method was developed to characterize the relative
performance of relevant ecological processes and functions by shoreline reach, as
outlined in WAC 173-26-201(3)(d)(i). The assessment used the available information
gathered as part of the shoreline inventory and applied a standardized ranking criterion
for each independent shoreline reach to provide a consistent methodological treatment
among reaches. Because watershed processes and the underlying geomorphic context
are distinct between the Columbia River and the Yakima River, separate scoring criteria
were developed for each river. These semi-quantitative results will ensure consistent
and well-documented treatment of all reaches when assessing existing ecological
conditions, yet allow for a qualitative evaluation of functions for data that are not easily
summarized by GIS data alone. The results are intended to complement the inventory
information in Chapter 4 and provide a comparison of watershed functions relative to
other reaches in the County. Analysis scores and descriptions are accompanied by aerial
oblique photographs from Ecology’s Coastal Atlas (2012) and bird’s eye view images
from Bing.com (2012).

Reach Delineation

In order to assess shoreline functions at a local scale, each river was broken into discrete
reaches based on a review of maps and aerial photography. Land use (e.g., land use
patterns, zoning, vegetation coverage, and shoreline modifications) was weighted
heavily in determining reach break locations because the intensity and type of land use
has affected and will affect shoreline ecological conditions. Furthermore, functional
analysis outcomes will be more relevant for future determination of appropriate
shoreline environment designations if the reach breaks occur at likely transition points
in environment designations. In addition to land use, physical drivers of shoreline
processes were used to establish an overall framework for determining reach break
locations. The following criteria in the following general order were used for

determining reach break locations:

e Changes in land use
¢ Changes in vegetation (coverage and type)
e Shoreline modifications (levees, dikes, dams)

e Significant wetland areas
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Reach breaks are always placed at parcel boundaries.

5.1.2 Functions and Impairments

The analysis of reach functions was based on the four major function categories
identified in the Department of Ecology’s guidelines: hydrologic, hyporheic, shoreline
vegetation, and habitat. The four primary functional categories were further broken
down into relevant functions which were used to evaluate reach performance (Table 5-
1):

Table 5-1. Ecological processes and functions used to evaluate reaches

Ecological Process and Functions

-

. Hydrologic Functions
Moderating erosion processes and the transport of water and sediment
Development and maintenance of instream habitat features (e.g., riffles, pools, and off-
channel habitat)
Attenuating flow energy

N

. Vegetative Functions
Provision of large woody debris (LWD) and organic matter
Filtering of upland inputs, including excess nutrients, fine sediment, and toxic substances
Slowing riverbank erosion; bank stabilization

3. Habitat Functions

Wetland and riparian habitat

Physical space (upland and aquatic, including migration corridors) and conditions for life
history

4. Hyporheic Functions
Water and sediment storage, cool water refugia, and maintenance of base flows
Support of vegetation

The available information gathered County-wide in the Shoreline Inventory Map Folio
(Appendix B) was used to determine the performance of these functions (High,
Moderate, or Low). Metrics were developed based on best professional judgment
related to known impacts of different parameters and the data available (Table 5-3).
Rankings were developed for each function based on the distribution of conditions
within the County for each river, so that each ranking provides a relative measure of

functions compared to other reaches.

In addition to the functional scoring, each function was evaluated by reach to determine
if the functional score is a result of shoreline alterations or a product of natural
geomorphic processes. For example, wetland habitat functions may be inherently low in
a confined channel reach, and this low score may not be related to anthropogenic
alterations. On the other hand, wetland habitat functions may also be scored as “low” in

53
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a reach where wetlands once abounded, but where wetlands no longer exist because
they were ditched, drained, and filled at some point in the past. By considering whether
existing functions are a product of natural conditions or localized disturbance, this
analysis can help identify and prioritize opportunities for restoration of altered functions

and protection of intact functions.

Table 5-2 provides a description of the significance of each function, and how each
function may be affected by human alterations. It should be noted that alterations to
watershed-wide processes (e.g., flow regulation) affect functions throughout all reaches
of each river. Since the purpose of this analysis is to differentiate between levels of
function and anthropogenic alterations, the effects of these watershed-wide impairments

are addressed in Table 5-3, and not incorporated into the scoring of each reach.

Table 5-4 describes the metrics and scoring methodology for each function in the
Columbia River and Yakima River. Scoring of some functions is different between the
Yakima and Columbia Rivers so that the range of scores for each river represents the
range of relative functions of each reach compared to other reaches in the same river.
For example, floodway area is much greater overall in the Yakima River, and virtually
non-existent on the Columbia River; therefore, the scoring criteria for flow attenuation
incorporates floodway data for the Yakima River and uses floodplain data for the
Columbia River. On a similar note, a recent study in the lower Yakima River provides
specific spatial information on the siting of groundwater seeps, and comparable
information is not available for the Columbia River. Therefore, data on seeps are
incorporated into the scoring of hyporheic functions for the Yakima River and not for

the Columbia River.



oie]

'sjafino Asenquy
pue sdaas Jajem [009 apiaold 0} $824N0s Jajempunolb
1002 A||EOLIOISIY UHIM SUIGUIOD MOU SMOJ} UINjal [einynouby

“19)inbe
ay} Jo Ayoedeo abieyoas ayy spwi| Yoiym ‘syuans buipooyy
Jo Ayisuajul pue Aouanbauy ayy sywi| uonenbas weq

"saunyesy jejigey Weasisul Jo JuswdoeAsp By} S| JOAIY
eiquinjo) 8y} ul sease jeuoiyisodap jo Buibpaip olpoued

‘uolouNy Jejigey Wealjsul 9|qeNns pue
w0y [oUUBYD Ul AJISIBAIP 8}e8.0 YDIym ‘sessao0id Buiuiioy
Jelgey |einjeu sydnus)ul SWEP woly uoijessle 2160]0IpAH

'sayoeal auljioys AJuno) uojuag

0} M1 JO Juswiinioal pajiwl sey spaysiayem Jaddn

2y} ul Juswdojaaap pue Buues|) ‘sayoeal wealisdn woly
papodsues; sem gAAT ‘peaisu] Aluno) ayy ul Bulunooo
Ajjeanjeu uonejeban pueidn pue ueuedu jo adAy pue
ajew|o ay} uaalb paywi sAemie Aj@y|| sem Ajuno) uojuag
UIYIM WO} Juswyinioal AT ‘v UoNoaS Ul paquosap sy

‘paonpai s| uonejeban uenedu jo ease ay) ‘Aousnbaly
pue apnyubew uj paonpaJ aJe SJUSAd POOj} Se ‘al}
JaAQ "uonejeban uenedu jo Juswysijgelss ayj poddns
sdjay yoiym ‘Ayanosuuod urejdpoo)y sywij uoienfal weq

*Ayis1anip o1ydiowoaB pajiwi| pue wioy [duueyd ay)
pauidwis Ajjealb osje sey JaAry eiquinjo) ay} jo Buibpaiqg

-abieyoal Jeyempunoib jeinjeu paoejdal

Allenueisgns aAey suinjal uoiebiul pue ‘mojy aoeuns
JaWWNS 8y} WoJy umelp s| Jajem uonebli| ‘paysiajem
19AIY BWINEA 83U} pawlojsuel) sey ainynoube pajebii|

‘sossao0id

BujwJoy yeyqgey pue AjApoaUUOD ule|dpoo)) saonpal
uorje|nbas moyjy ‘sjuana pooyy Jo Aysusjul pue Aousnbauy

oy Buniw A9 “sIeAlY BIqUIN|OD-pi Pue Bl

Jamo| 8y} yoq ur ydesBoipAy Aayy paisye Ajjenueisgns sey
uole|nbal Wep ‘¢ UOOSS Ul PASSNISIP SY SJUSAS POO4 JO
Kouanbauy pue ‘uopenp ‘Buiwi ey} sjoaye uonenbas weq

SuoljeId)|y apIM-paysiajepm

‘suie|dpooy} pue sAempooy} ueliedl pajsaloy
peouq poddns sdjay moyy o1oysodAH UOREISbaA Jo poddng

‘seale uleldpooy} ul Ajjeroadss ‘exejdn
Aq panowsal 1o pasdl|y 8q Aew spunodwod 91X0) pue
SjusLNU Wesj}s 0) Jusdelpe s|I0S [BIAN||E MO|[BYS UIUNAA

‘Aydeibodoy [eoo| Aq papiroid si smoyy

yead jo abeloyg "eibnjal Jayem |009 Jo 924n0s Juepodwi ue
apirold sdess Jeyempunolb pue ‘smojy aseq Jo Jusuodwod
lenueisgns e Usyo S| siajinbe Mojeys WoJy 18)empunols)

"SMOJ} MO| JBWILUNS O} 8)NQUIUOD pue SMOJ} ead aonpal

0} 9AIBS SaInjesy asay) ‘saxa|dwoo puejem abie| pue
seale [auueyd yo ‘suiejdpooyy Aq papirold si smojy sead

Jo oBelo)s TONEN||} pue ‘elbnjal JoJem [000 'obelIO)s Jofe M

‘sa10ads |euysauls) Auew jo Buueal pue ‘Buibeloy
‘Buipaalq Joy Juepodw AJeinoned ale sjejiqey pa)saloy
ueuedry ‘Buneal Joj ‘seale |suueyo—jo uo Ajineay Ajal

‘uowies Jo saloads awos Buipnjoul ‘saioads onenbe Auepy
‘POAISSUOD DIE S8INJEd) [BINJEU 8S8U)}

1ey} ainsua 0} uonoajoid JO |aA3] pajeAsle ue alinbai jey)
sainjesy jeyqey Jo sebejquiasse sa1oads aiel Jo juepodw
Hoddns sea.e swog

JGISTH 8Ji 1 10} 90603 [Bo1SAUd

‘suelqydwe Apenoiued ‘sajoads Jo A1a1ieA e 1oy ayolu
Jejiqey juepodw ue apinoid swealls o) Jusdelpe spuepap
'sadA} Je}IgeY 8I0W pue SafjUNWIWOoD uojeehan xa|dwod
2I0W dABY 0} PUS) Seale puejom pue ueledl Jopim

pue Jebie ‘sjejiqey ueuedu Buisn sjewiue 1o} JOpLIOD
|esladsip e sapiroid Apogusiem e jo yjbus| ayy buoje
uonejaban uepedu snonupuo) SyeliqeH Ueledig/pPuenap\

'UOISOJD DAISSAOXD
sjuanald pue s|I0s auljaIoys sazl|Ige}s uole}aban
Apoom jo ainjonujs Jool 8y] UOHEZIIqeIS auleioys

'sjueld jo sjool 8y} Aq dn uaye) pue

]I0S 8} JO INO PaJd)|l dJe JS)EM S0BJNSINS Ul SJUBUIWIEIUOD
pue sjusuNN "IS)EM S0BMNS JO Uonel)iul sebeinoous
uoljeeban ueedu asusq SIUBHINN SS80XT DUIAOWDY

*sjoasu|

|el}sa.I8) pUe ‘SayoueIq ‘SOARS| JO WO B} Ul Wa)sAs00d
8y} 0} Juepodw s yolym Japew ojuebio sapiroid

pue quawyinioal sugap Apoom abie| Jo 82inos e sapiroid
uonejaban uenedry Synduj oluebiO/sugag APOOAN abie]

‘(Buipeys ueuedi wouy Jyouaq Ajjuesiiubls ueo

yolym) saLeinguy Jlews pue sdess Jayempunolf Aq paauap
Aluewnd aJe si1aAl asay) ul eibnjal [ewiay) ‘pesisu|
*Ajuno) ay) ul sayoeal auljdioys Aue ul abnjas ainjesadwa)
apinoud o} [enuajod payiwi| e sey uoneaban woly

Buipeys ‘syueq ay) buoje smolb jey} uoneyaban ueuedu

10 9dA} 8y} pue SISAIY BWINEA PUE BIqUINIOD U} JO UIPIM
By} UBAID "WEaL)S U} JOAO 9}eWI[00.0IW PIWNY pue |00

e Jo uoljeald pue apeys jo uoisiroid ybnouy) sainjesadwiay
Jayem |009 ujejulew sdjay uoiejaban ueledry speys

‘9zIS paysisjem

0} ©Alje|al Bale puefjom Jo ule|dpoojj 8y} Jo azis ay}

pue paysiajem e ulyym yoeai e jo uonisod ay) 0} paje|al sl
MOJ} }09JJ8 SUOI}IPUOD |ED0] YIIYM O} JUSIXS Y] "SMOJ} POO|}
asiadsip pue mojs djay skempooy} pajejebap sjejqey
SulIBAL pue pue|dn usamiaq uoljisuel} e apinoid spuejam
SulBAl pue seale AeMpoo|{ UONENUSNY MO|J PUE SABAL

*Aixaidwod jeyqgey pue Abojoydiow

|JouUUBYD Weal)s SeouaNjUl JOA0D 931} njew Wolj
weaJljsumop papodsuel st jey) (A1) slgap Apoom abie
‘sis}emyoeq pue spuejsi Aq paw.oy Ajewrd ale sainjes)
1ejigey [SUUBYD SSISAIP ‘SISAIY BWINEA PUB BIqWIN|0D

ay} yjoq u| SaINjesd JejiqeH Wealjsul Jo JuswdoeAsqg

‘ulejdpooy} s)i WwoJj JaAl 8y} bunosuuoosip

pue uoisiou| [suueyd Buisneo ‘JaAll 8y} JO paq 8y} IN0dS
Kew smoyy ybiy Jo Jamod aAIsold 3y} ‘B|qe)s 00} aJe syueq
11 ‘AjoAleuls)y "sjueujWweIUOD [edlwayd Jo soud)sisiad
pue podsuel) ayy ayeyjioe) Aew ‘uondiospe ybnoiyy

pue ‘ssaJs |ealbojoisAyd aseaioul ‘ssadons Buipaasy
asealoap ‘sjaaelb wouy A1y Jo aouabiawa Jqiyul ‘sbba
pluow(es 8}e00yNs UED S[auUeYD 0} PISAIOP JUBWIPSS
aul} 9AISS20X] “Modsuel} peojpaq pue ‘saplispug| ‘uolsola
yueq ybnouy} sinaoo AjjeaidAy A1ealjap Juswipas palae|y
‘suolpuod olydiowoab asianlp wioy djay sieq pues

pue spaq [aAe.b ‘wa)sAs Buluonouny ybiy e u| ‘seinjesy
Jeyqey wealnsul Bulurelurew pue Buipjing o} sseooid
|esBajul ue s| podsuel) Juswipag UORONPOId JUSWIPaS

suonoung
a19yJ0dAH | je3IqeH | aAiejabop | KBojoipAH
*90UEQJN}ISIP UBWNY JO S82INOS UOWIWOD PUB SUOoiouNy sulj@ioys jo uonduosaqg ‘Z-G 9|qel

2102 JaquianoN
M¥3g pue Auedwo) paysiajepn oyl



9G

‘AAnoe o1aysodAy Jouysal osje
eale ule|dpooyly pue uofjelBiw [suueyod Jiwl| Jey) SeaneT]

"SI9AI PUB SWEBI}S U] SMOJ}
Mo Jawwns Bujuiejuiew jo sjqeded smoj} d18ylodAy pue
J9)emMpunolB MOJ|eYS Ul UOIONPaI & S| }NSal }aU dY| 'SMOJ}

'SUOIBIO0SSE Jeliqey Jaje pue Juswipas
10 Moy} Jeulpnyibuol 8y} Jdnuis)ul SaInjonIIs Jajem uj

‘soj0ads |elysalls) pue olienbe Joj jejgey a|qeyns Jo
Ayligejieae ay) peonpal aaey Juswdojeasp pue ainynoube

‘leuajod uonely|ly SjeulwId pue Jajew ojueblo Jo saoINos
|enjuajod wouj JOAL 8y} 9)e|0s] UeD SauljaIoys palowly

‘saploisad pue sapioiqiay ybnoauy

SUIX0} pue sjuein|jod pue siaz||i}e) Wolj SJUBLINU asealou]
Ajlenue)sgns ueo sainjsed pue SUME| SB YONs S80eLNns
snoinad usAsa ‘safjiAljoe Juswabeuew uo Buipuadeq
‘s|eyow AAeay pue sjuejnjjod uoglesolpAy aonpoid

0} pus) seale Bupyied pue skemaalp ‘skempeol 0} pajejal
saoeyns snojasadw) “uoije}eBan Jueoyiubls Jo [eAowal

‘weal)s 8y} Jo adue|eq JuswIpas

ay) pue ABojoydiow [puueyd Ja)je ues Aousnbaly JO SWNJOA
moyj ul sabueyn -Buipooyy jo Aysusjul pue Aouanbaly
paseaJoul Ul s)insal saoepuns snolaladwi ul 8sealoul

Uy "SMOJ} Weal)s JO uoieinp pue ‘epnjubew ‘ayel ‘Buiwiy
8y} S}09jje SPUEB[}OM PUE S}S8I0} dAJeU dInjew JO SO

‘a)jesysgns Buiumeds a|qe)ins sajeulwi|d pue sjood S|l
S)JUSWIPSS BUI} JO UOISOId SS9OXT "PaAowWal s| uoljejaban
USYM UOISOIS SAISSIXS pUB UOIEZI|Iqe)Sap O} SAIJISUSS
Alenoiued ale sjios a|qipota Alybly yum seale desyg

“Ayxa|dwoo
auljaloys ajeujw|d pue sajadoud Jusoelpe Jo uoisola
ajelajeooe ueo Bulowle auljeioyg 'sessaoold Alaalep

aoepns Buisealoul ‘uonel}|ijul 8onpal saoeuns snoialadw| 10} spuejiam Jo ||i} pue ‘Buiyoyp ‘Buiuiesp oL0)sIH ay} ul s)nsas uayo juswdojanap Joj buipelb pue Bules|) JUBWIPSS pPUB UOISO0Jd |einjeu JudAald SauljaIoys palouly
suoljela)|y pazijeso]
d13yt0dAH | jejiqeH | dAljejabap | ABojoipAH

Joday sishjeuy auljaioys Aunod uojuag | 4vda



LG

paJjowle si yoeal ay) jo Ajuofew ay] e

paJolwlle S| sulj@oys ay} Jo uoiod 7 e
d0

auljaloys ay) Buoje yussaid Ajosleds
aJe sgniys pue soaJ) ueledry e

yoeal ay} Jo Ajiolew sy} ul syueq
8y} 8z1|ige)s sqniys pue saal) uelledry

uolezijigels
jueg

JaAl 8y} wouj spuejdn sajesedas

uoljeloban asieds Jo pueq molleu Y e JaAll ey wod) spueldn sejeledes sindui puejdn | <
p[o) uone}aban asieds Jo pueq peouq e J9ALI 8y} wody spueldn sajesedas | Jo uonesyi4 =
auljaloys ayy buoje uone}eban ON e | 1o uonejebea asusp Jo pueq molleu y uoljelaban asuap Jo pueq peolq Y m,
salnjonys S81NjoNJ)s Jayjo Jo =
Jay)o pue Buuowle Aq auljaioys BuLiowse Aq abpa s Jajem ay) wouj ‘obpa s Jajem ay) wolj uoneyabon o
ay} wouy pajesedas s| uonejebap e | paje|osi uone}eban ay jo uoijod Y e | Sjesedas seinjonuis Jo BuLIoWE ON e ch%ﬁ%mg
¥0 ¥O anv | e
aulaioys Jo Aywixoid aulj@Jioys Jo Aywixoud aul@Jioys Jo Aywixoud Uc.m. am
8jelpsliwl ulyyim eale Jo %0G> ajelpsliwl uly)im eale Jo %G/-09 sjelpawiwl ulyjim eale Jo %G/<
uonjelaban puejiem Jo ‘gniys ‘}salo4 e | uone}aban pueam Jo ‘gnuys ‘1salo4 e | uonelaban puejiem Jo ‘gniys ‘1salo e
(Ajuo Janry
(Ajuo Janry ewijep) BwIBA) Bale JO 9%0G-0Z Aempoo|] e
BaJE [B]O} JO % 0Z> Aempoo|{ e ¥0 (Ajuo Janry
ISle) (Auo J8n1y BWIYEA) B3JE JO 9% 0G< ABMPOO|] ©
(Ajuo Janry eiquinjo)) BIqUIN|0)) Bale JO % 0Z< ule|dpoo|q e aNy | ABiaus moyy
BalJE [B]0} JO 9% 0Z> BaJe uie|dpoo|d e aNy esaud JO uonenuany
}Sle) saana| Aq pajoayold Jo ale slajemyoeq Jo spuejjom able e
palow.e si yoeal ayy jo Ajuolely e | pasowie Jou s| yoeal sy} Jo Ajole|y e aNy
O aNy soaA9| Ag pajosoud o T
Juasaid soono e juasaud Ajjeuoisesdo ale Spuejlap) e | palowle Jou S| yoeal ayj Jo Ajuolely e E
skemasned 1o Buow.e S
(paJowue Jo pabpalp o'1) palaye AQ [suuByD Wajsulew ay) Wolj Saines; =
Apueoyiubis ale sjejigey [uUUBYO-4O e paje|os] aJe sjelqey [duueyo-yo e EMM_MM”__ 10 )
g0 d0 aoueuajulEW
spuejiam juasald Ajjeuoisedd0 spuejjam yoeal ay} Jo 9%0¢< Adnooo spuejam

1o ‘spuejs| ‘seale Jajemyoeq ON e

pue ‘spuejsi ‘seale Jajemyoeqg e

pue ‘spuejsi ‘seale Jajemyoeqg

nuswdoljenag

seje
paJowuJe si yoeal ay} Jo Ajuoley e jasaud Buniowle pajwi] e [ednjeu yum juasaid syjnow v_wum_znw . Hodsuel
d0 anNv aNv juswipas
wswdojonap pajejaban-|jlam o padojansp yoeal ay} JO uonetspoy
yum juasaid sadojs dosig e 10U Inqg ‘uasald sado|s des)g e |  uIyIm Jussaid swep Jo Buuowle oN e
MO 9)elapo ybiH | uonoung/ssadsoid

2102 JaqwianoN
Mg pue Auedwon paysisjepn oy L

"OljoW Jojeoipul AQ SISAIY BWINEA PUEB BIqUIN|OD J0) Buuel 8100s [euoioun4

'€-G9l|qel



8¢

(Ajuo Janry ewnjeA)yoeal ay}
(Ajuo Janry ewneA) yoeal ay} 10 9%,G/-0| @SuUdwOoo S|I0S [BIAN||Y e (Ajuo Janry ewnjeA) yoeal ay}
10 9,01 JoA0 asLIdWod S|I0S [BIAN||Y o aNvy JO %G/ Jan0 asudwo9 S|I0S [BIAN|Y uonejoban
aNy uonelaban HO e Jo uoddng
uonelaban ‘Aue pajsalo} Jo qnuos Jo Ajisusp yoeal ay}
JI ‘9| yoddns JaAll ay) Jo syueg e a)elopow oddns syueq JoAly e | UIYIM JNO20 SPpUB|1om BULIdALl ‘obieT e -
(Ajuo Jonry (Ajuo Janry ewnjeA) sainjesadwa) =
BWIEA) YyoBal 8y} Ul pajuswnoop JBALI UO d2UudN[juI Joulw (Ajuo o
u2a( aABY S824N0S JS)BM |000 ON o B 9ABY 0] punoj usaq aAey sdaag e JOAY BwWIYEBA) sainjeiadwa) JoAll =7
HO anv 80NnpaJ 0} puno} usaq aAey sdaag e uones|y )
paioule paiowue aNV | pue abeio)s
ale syueq ayj Jo Ajuolew ay] e Jou aJe syueq ay} Jo Ajuolew ay] e | [SUUBYD WSSUIBW BY} WO} pUBjom J81ep
} o) aNy 8y} a1e|0s| Jou saop Bulowly e
Jonry pado|s anv
ay} woly dn Ajdes)s adojs syueg e A|9]eIapow aie JaAl 8y} JO Ssyueg e Juasald ale Spue[}am BULIBAIY e
juswdojanap
JBY}0 pue SPEO. WO} 934} seoads SHd
ale sjejigey Usam}aq SIOpLIOD pue mc_ns_oc_
wswdojanap Aq paliedwi ale sjeuqgey Juasaud aie sainjesy jejiqey anbiun mcwvﬁ_ﬂ_uﬂ_%_w
papesbap Ajpueosyiubis udaM}aq SJOPLIIOD 8y} Ing ‘yoeal Jo ‘ueuedu ‘puepem Juediubis e wc.%_ IDUOD I
JO Juasqe aJe sainjes) jejgey | 8y} ulyum juasald ale sainiesy jeliqey HO tp o
pue aoedg =
anbiun Jo ‘ueuedu ‘puepam ueoyiubis | anbiun Jo ‘ueuedu ‘puepem juedliubig BAJR JO 9%0G <UoIfal SHd g
jussaud ase uoneyaban wasaud si uonelaban
Juasqe si uonejaban ueuedl asuaq e ueledll 9suap JO seale pajiwi] e ueledll 8suap JO pueq peoiq Y e wmﬁ__hnmmr__g
M. 5% 801 puepem
BaJe [B]O} JO 9%G|l> BOJE PUB[IOAN ® ealJe [B]O} JO % 0E-G| BOJE PUB[IOAN ® BalJe [B)O} JO 9% (E< BOJE PUB[JOAA
MO 9)etapoN ybiH | uonoungj/ssedoid

Hoday sisAleuy auljaioys Ajuno) uoyuag 1 4vyd



The Watershed Company and BERK
November 2012

For purposes of ranking the relative function of each reach within the County and
assisting with later development of the Restoration Plan, the descriptive ratings were
assigned a value of 1 through 3, with 1 representing low function and 3 representing
high function. Reaches were ranked within each river system, and the average
functional score and percent of functions identified as “altered” are presented in order of

highest to lowest function.

The reach scale assessment of functions and reach-scale alterations to existing functions
were plotted against each other to create a graphic of ecological function and
disturbance that may be used to support watershed-level planning and land use policies
and decisions. The approach used is similar to Ecology’s water flow assessment
approach (Stanley et al. 2005). The comparison of functions and alterations is meant to
inform broad scale land use management, and is not intended to provide site-specific
guidance. The approach relies on the assumptions inherent in the evaluation of
functions and is limited by the fact that the measure of alterations does not evaluate the
extent of alterations, rather the evaluation of alterations measures the proportion of
functions that have been altered. Also, because the functional analysis does not consider
the watershed-wide impacts of hydrologic regulation, the most significant impact on
water-flow processes is not weighed in the assessment of function. Finally, the
assessment is based on an ecological evaluation of existing functions, and does not
consider factors such as existing land use demands or planned changes in land use
related to proximity to population centers and site access. It is expected that these
practical land use factors will play a primary role in determining future land use
development, and the hope is that a simple graphic of existing shoreline ecological
functions and alterations to those functions may provide a useful reference for

development regulations.

Overall, impacts to shoreline functions may be limited by focusing future development
in reaches with extensive alterations and low functions. In contrast, reaches with low
functions but a more limited level of alterations have greater potential to realize
significant benefits to shoreline function with only minor modifications to the existing
condition. These latter reaches would be well-suited for future restoration. Finally, in
currently high-functioning reaches, land use regulations and planning should focus on
ensuring that existing functions are maintained. A graphical summary of how the
relationship between functions and alterations might be interpreted to inform land use
planning and the development of regulations is provided below (Figure 5-1).
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Figure 5-1. Interpretation of relationship between functional scoring and proportion of
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altered function.
Limitations

This evaluation was limited by the quality and availability of inventory data. Therefore,

limitations presented in Sections 4.2.1 also apply to this evaluation.

In evaluating shoreline functions, the area of shoreline impacts and conditions assessed
was generally limited to the area of shoreline jurisdiction. In many cases, shoreline
impacts may occur at a site due to ecological and geomorphological processes that are
disturbed at a remote site upstream, further inland, or up-current. This evaluation
approach may not identify all of the functional responses occurring as a result of

impacts to nearby or remote areas.

The approach was limited to an evaluation of shoreline ecological potential, and it did
not integrate this potential with the opportunity to perform a given function based on
site-specific conditions. For example, the analysis assessed the ability of a shoreline to
store water, but it did not consider the frequency of flooding downstream and the

corresponding significance of such a function.



5.2 Results of Functional Analysis
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Table 5-4, below, provides a summary of functional ranking of reaches in the Columbia

River.
Table 5-4. Reach ranking order from highest to lowest function for the Columbia River
based on mean reach scores.
Hydrologic Vegetative Habitat Hyporheic
A 2
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g | O i = =9 = ] Q 25| 8 >
X = = : o [ 0 N 0 (77]
C3 UNWR 1
C10 | Two Rivers (Park) 2
C14 | Hanford 3
C8 Hover 4
C5 Plymouth 5 2 2 2
C2 Lake Umatilla 6 2 2 2 2 1 1 2
C15 | Priest Rapids 7 2 2 2 2 2 2 1 2 1 1
C1 Crow Butte Park 8 2 1 2 2 2 2 1 2 1 1
C4 Plymouth Ag 9 1 1 2 2 2 2 1 1 1 2
C13 | North Richland UGA | 9 2 1 1 2 1 2 1 2 1 2
C9 Finley Industrial 11 1 2 1 1 2 1 2 2 1 1
C6 McNary 12 1 1 1 1 2 1 1 1 1 1
C7 Columbia Ag 13 1 1 1 1 1 1 1 2 1 1
Two Rivers
C10 (Residential) 13 1 1 1 1 2 1 1 1 1 1
C11 | North Finley 15 1 1 1 1 1 1 1 1 1 1
C12 | Kennewick UGA 15 1 1 1 1 1 1 1 1 1 1
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Reach C| — Crow Butte Park

Process/Function Function-Cause Notes
Moderation of sediment Shoreline armoring in the
Moderate - natural i
transport northeast portion of the reach

minimizes the potential for
instream habitat complexity and
reflects wave energy. Shoreline
complexity is limited. Boat launch,
pier, and bridge alter instream
hydrology.

Development and
Hydrologic | maintenance of in-stream Low - altered
habitat features

Attenuating flow energy Moderate - altered

LWD and organic matter Riparian forest and shrub
. Moderate - natural N . .
recruitment vegetation is limited to a thin strip

; : : : i h kin pl .
Vegetation Filtration of upland inputs Moderate - natural adjacent to the bankiin p aces
Upland shrub-steppe vegetation
Bank stabilization Moderate - altered | provides filtration.
Wetland/riparian habitat Low - natural Wetland and riparian vegetation is
] Space and conditions limited. Natural area and open
Habitat P ) . space provide habitat for
supporting wildlife, Moderate - natural
. . . waterfowl.
including PHS species
Water storage, cool water Steep, armored banks prevent
. ) . Low - natural )
Hyporheic refugia, and filtration development of floodplain
Support of vegetation Low - altered vegetation

Key Environmental or Land Use Factors Affecting Processes/Functions:

The boat launch provides an artificial off-channel area lacking in riparian or shallow-water habitat. The
hook southwest of the boat launch provides some off-channel habitat and shallow-water refugia for
small fish, including juvenile salmonids.

Road, raiIroad,.aad"shoreIine afrﬁoring looking
Crow Butte Park looking north north
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Reach C2 — Lake Umatilla
Function-Cause | Notes

Process/Function

Hydrologic

Moderation of sediment
transport

Moderate - natural

Development and
maintenance of in-stream
habitat features

Moderate - altered

Attenuating flow energy

Moderate - altered

The Watershed Company and BERK
November 2012

Riverine wetlands provide wave
energy attenuation and instream
habitat complexity, but shoreline
armoring throughout most of the
reach minimizes the potential for
instream habitat complexity and
reflects wave energy.

Vegetation

LWD and organic matter
recruitment

Moderate - altered

Filtration of upland inputs

Low - altered

Bank stabilization

Habitat

Wetland/riparian habitat

Low - altered

Riparian forest and shrub vegetation
is concentrated at creek mouths.
Vegetation at creek deltas provides
organic recruitment and nutrient
filtration. Vegetation on small creeks
helps maintain cool water sources.
Armored shorelines limit vegetative
functions.

Space and conditions
supporting wildlife,
including PHS species

Moderate- altered

Hyporheic

Water storage, cool water
refugia, and filtration

Support of vegetation

Wetlands at creek mouths provide
significant habitat for waterfowl and
off-channel shallow water habitat for
small fish and salmonids. Habitat
connectivity is limited by roads.

Limited areas of forested vegetation
are supported along the water’s
edge. Glade Creek is supported by
groundwater seeps, and summer
flows are higher due to irrigation
runoff (Davis 1992).

Key Environmental or Land Use Factors Affecting Processes/Functions:

Creek mouth deltas provide habitat diversity among the relatively uniform shores of the Columbia River.
The confluence with Glade Creek provides a source of cool water refuge.

Glade Creek mouth looking north

Road, railroad, and shoreline armoring

with wetland vegetation looking north
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Reach C3 — UNWR
Notes

Islands and backwaters allow for

sediment deposition and off-channel
habitat. Extensive wetlands and off-
channel habitats help attenuate flow

Process/Function

Moderation of sediment
transport

Development and
maintenance of in-stream

Moderate - altered

Hydrologic habitat features energy and provide habitat diversity.
VVVVVVVVVVVVVVVVVVV A relic railroad causeway remaining
Attenuating flow energy in channel affects natural hydrologic
connectivity.
LWD and organic matter Broad, vegetated shorelines and
Vv . recruitment SR wetlands provide significant
egetation Filtration of upland inputs | § functions.
Bank stabilization
Wetland/riparian habitat Riverine wetlands and riparian
VVVVVVVVVV forested and scrub-shrub vegetation
Habitat Space and conditions provide high habitat values

throughout this reach, including
significant waterfowl and salmonid
rearing habitat.

Wetlands throughout this reach
maintain water and support
significant shoreline vegetation.

supporting wildlife,
including PHS species

Water storage, cool water
Hyporheic | refugia, and filtration
Support of vegetation

Key Environmental or Land Use Factors Affecting Processes/Functions:

Extensive wetland habitats provide high hydrologic, habitat, and vegetative functions. Inundation
caused by the John Day Dam created several off-channel ponds in the reach, which are used by juvenile
fish (P. La Riviere, WDFW, personal communication, 11 October 2012). This reach is an important
wintering and staging area for waterfowl. The former railroad causeway runs through portions of the
reach. The backwaters behind the causeway provide off-channel rearing habitats, but access to these
off-channel areas is limited by the relic causeway.
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Reach C4 - Pl

Process/Function

mouth Ag

The Watershed Company and BERK
November 2012

Notes

Moderation of sediment Armoring of the western half of the
Low - altered .
transport shoreline alters hydrology,
. _ | Development and accelerating flow energy and
Hydrologic . P . ) & gy. Y
maintenance of in-stream | Low - altered sediment transport and limiting
habitat features development of habitat features.
Attenuating flow energy Moderate - altered
LWD .and organic matter Moderate - altered Vegetatlon. in the easjcern haI_f of the
recruitment reach provides organic recruitment,
. Filtration of upland inputs | Moderate - altered | filtration, and bank stabilization. The
Vegetation .
road prism runs along an armored
Bank stabilization Moderate - altered | shoreline in the western half of the
reach, limiting vegetative functions
Wetland/riparian habitat Low - altered The road prism and armoring limits
Habitat Space and conditions floodplain connectivity in the
supporting wildlife, Low - altered western half of the reach.
including PHS species
Water storage, cool water Hyporheic connectivity is limited;
. g. . Low - altered vp . y
Hyporheic refugia, and filtration however, hyporheic flow helps
Support of vegetation Moderate - altered support scrub-shrub vegetation in
PP g the eastern half of the reach.

Key Environmental or Land Use Factors Affecting Processes/Functions:

Bank armoring for the road prism in the western portion of the reach limits hydrologic, vegetative, and
habitat functions. Functions are higher as a result of scrub shrub vegetation in the eastern portion of
the reach.

L o
o ""'_',““"...JA " ,

)

Road and shoreline armoring in western == . - = e :

s .

Riparian vegetation in eastern portion of redchigis]

portion of reach
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Reach C5 — Plymouth

Process/Function Notes
Moderation of sediment Low shoreline armoring. Slower
transport B water refuge is provided in channel
. _ | Development and on the north side of Plymouth Island.
Hydrologic . .
maintenance of in-stream Causeways between Plymouth and
habitat features | Plymouth Island limit the hydrologic
Attenuating flow energy connectivity within the reach.
LWD and organic matter Filtration potential is most limited in
. Moderate - natural . S
recruitment area adjacent to Plymouth, which is
Filtration of upland inputs | Moderate - natural | likely to have the greatest source of
Vegetation inputs in the reach. Riparian
vegetation is present in most of the
Bank stabilization Moderate - altered & P .
reach, although limited to a narrow
band in places.
Wetland/riparian habitat Moderate - natural | Plymouth Island provides habitat
. Space and conditions complexity, including diverse
Habitat . - . . )
supporting wildlife, instream habitat, as well as intact
including PHS species riparian vegetation and wetlands.
Water storage, cool water Hyporheic functions in the reach are
. . g. . N Moderate - altered Yp . 'c TuneH I
Hyporheic | refugia, and filtration most intact on Plymouth Island.
Support of vegetation I Moderate - altered I

Key Environmental or Land Use Factors Affecting Processes/Functions:
Plymouth Island creates diverse instream habitat. Causeways, boat launch, and pier alter natural
hydrologic processes.

e

Plymouth and-Plymouth Island looking southwest
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Process/Function Notes
Moderation of sediment Dam operations retain sediment
Low - altered L .
transport upstream and significantly alter river
. _ | Development and velocities and habitats downstream.
Hydrologic . .
maintenance of in-stream | Low - altered
habitat features
Attenuating flow energy Low - altered
LWD and organic matter Cliffs and steep slopes limit
. Low - altered . . .
Veaetation recruitment vegetation immediately adjacent to
9 Filtration of upland inputs | Moderate - altered | the shoreline and limit the potential
Bank stabilization Low - natural for filtration.
Wetland/riparian habitat Low - natural The area’s topography limits
. Space and conditions significant wetland or riparian
Habitat . - ; ;
supporting wildlife, Low - altered vegetation. Dam operations alter
including PHS species instream habitat.
Water storage, cool water Hyporheic functions are naturally
. . ) . Low - natural T
Hyporheic | refugia, and filtration limited in this reach.
Support of vegetation Low - natural

Key Environmental or Land Use Factors Affecting Processes/Functions:
Dam operations retain sediment and large woody debris and result in seasonal and daily fluctuations in
water levels. Natural cliffs limit vegetative and hyporheic functions in the reach. The cliffs provide

nesting and foraging habitat for raptors.

\.l:.::m:;'.'v :

McNary Dam looking north
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Reach C7 — Columbia Ag
Process/Function Notes

Armoring along the majority of the
shoreline limits flow attenuation and
instream habitat diversity.

Moderation of sediment
transport

Development and
maintenance of in-stream
habitat features
Attenuating flow energy

Hydrologic

The railroad and associated armoring
runs along the shoreline for most of
the reach. Vegetation is located
upland of the railroad prism, limiting
its potential shoreline functions.

LWD and organic matter
recruitment
Vegetation | Filtration of upland inputs

Bank stabilization

Wetland/riparian habitat Although riparian vegetation is
Space and conditions limited, shrub steppe vegetation and
supporting wildlife, Moderate - altered | bluffs provide upland habitat value.
including PHS species

Habitat

Hyporheic functions are limited by
armoring throughout most of the
shoreline.

Water storage, cool water
Hyporheic | refugia, and filtration
Support of vegetation

Key Environmental or Land Use Factors Affecting Processes/Functions:

The railroad prism and associated armoring runs along the river channel, and causeways extend over
open water areas in much of the reach, limiting shoreline functions. Cliffs and bluffs of Wallula Gap and
shrub-steppe vegetation provide significant upland habitats.

- ACE— il iyr-— — =
- - S =

-
Cliffs and bluffs with railroad"and-causeway along Looking southwest with railroad*and

the shoreline (looking north) causeway along the shoreline
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Reach C8 — Hover

Process/Function

Hydrologic

Moderation of sediment
transport

Moderate - altered

Development and
maintenance of in-stream
habitat features

Attenuating flow energy Moderate - altered

The Watershed Company and BERK
November 2012

Notes

Extensive wetlands in the reach
provide valuable off-channel
habitat. Railroad causeways limit
the hydrologic connectivity
between these off-channel areas
and the mainstem channel.

Vegetation

LWD and organic matter
recruitment

Filtration of upland inputs

Moderate - altered

Bank stabilization

Significant forested and scrub-
shrub vegetation is associated with
wetlands in the reach.

Habitat

Wetland/riparian habitat

Space and conditions
supporting wildlife,
including PHS species

Moderate - altered

Significant wetland areas in this
reach provide habitat for fish,
birds, and amphibians. Despite
high habitat functions in wetlands
and off-channel habitats,
connectivity is limited by the
railroad causeway.

Hyporheic

Wetland, railroad causeway in southern portion

of reach

Water storage, cool water
refugia, and filtration

Support of vegetation

Moderate - altered

Key Environmental or Land Use Factors Affecting Processes/Functions:
Wetland areas are abundant in this reach. Off-channel habitat is valuable for juvenile Chinook salmon,
and adult coho salmon return to off-channel habitats (P. La Riviere, WDFW, personal communication, 11
October 2012). Small streams have been supplemented by agricultural return flows. Hydrologic and
habitat connectivity is limited by railroad causeways; culverts allow fish passage, but passage could be
improved to allow greater connectivity for fish, aquatic mammals, waterfowl, and other wildlife.

Wetland areas provide significant
water storage and vegetative
support. Small streams feed
backwater areas.

- =

. -2
=Wetla

nd and railroad causeway
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Reach C9 - Finley Industrial

Process/Function Function-Cause Notes
Moderation of sediment Hydrologic processes are altered
Low - altered .
transport by armoring and overwater
. _ | Development and structures. An inlet provides
Hydrologic . . .
maintenance of in-stream | Moderate - altered shallow water off-channel habitat.
habitat features
Attenuating flow energy Low - altered
LWD and organic matter Much of the shoreline area is
) Low - altered o .
recruitment developed with impervious
. Filtration of upland inputs | Moderate - altered surfaces, and vegetation is lacking
Vegetation .
along most of the shoreline length.
Bank stabilization Low - altered Shrub vegetation around the inlet
provides significant filtration value.
Wetland/riparian habitat Moderate - altered Wetland and riparian habitat is
- resent in the inlet. Despite its
. Space and conditions P P .
Habitat . s developed nature, the reach is
supporting wildlife, Moderate - altered . ., L
. . . identified as significant use by
including PHS species .
concentrations of waterfowl.
Water storage, cool water Armored shorelines leave little
. . . . Low - altered . L .
Hyporheic | refugia, and filtration potential for significant hyporheic
Support of vegetation Low - altered functions in this reach.

Key Environmental or Land Use Factors Affecting Processes/Functions:
Bank armoring and overwater structures limit ecological functions in this reach. Vegetation and
functional shoreline habitat are limited to the inlet area.
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Reach CI10 — Two Rivers
Process/Function | Function-Cause | Notes

Park Residential

Low- Riverine wetlands in Two Rivers
altered Park provide diverse shallow-water
habitat and wave attenuation. In
the residential area, several
overwater structures are present

Moderation of sediment
transport

Development and
Hydrologic | maintenance of in-stream
habitat features

Low-
altered

Att tin fl Low- and the banks are steep without
enuating flow energy altered significant vegetation.
LWD and organic matter Moderate | Low- Vegetative functions are high in
recruitment - altered | altered the Park wetlands, and moderate
. . . . Moderate | Moderate-| in the active park areas.
Vegetation | Fltration of upland INPUS | aitered | altered | vegetation is patchy along the
Bank stabilizati Low- shoreline in the residential portion
ank stabilization altered of the reach.
Low- Wetlands in Two Rivers Park
| L .
Wetland/riparian habitat altered provide excellent habitat
. " opportunities for birds, fish, and
Habitat Space and conditions PP o
subporting wildlife Low- amphibians. Roads and
PP & ’ altered development limit habitat in the

including PHS species residential area.

Wetlands provide significant water
storage, filtration capacity, and
support of shoreline vegetation.
Low- | Hyporheic functions are limited on
altered the armored residential shoreline.

Water storage, cool water

Hyporheic refugia, and filtration

Support of vegetation

Key Environmental or Land Use Factors Affecting Processes/Functions:
The sheltered basin was created during dredging operations related to levee construction. The wetland
complex provides shoreline hydrologic, vegetative, habitat, and hyporheic functions. Steep banks with
patchy vegetation and numerous overwater structures occur in the residential area. The active use
portion of Two Rivers Park is vegetated with patchy trees and has a moderate level of functions.

Residential development with private

Wetlands in Two Rivers Park looking south - overwater structures
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Reach CI| — North Finley

Process/Function Notes
Moderation of sediment Levees cover 100% of the reach.
Low - altered
transport
Hvdroloaic Development and
y g maintenance of in-stream | Low - altered
habitat features
Attenuating flow energy | Low - altered
LWD fand organic matter Low - altered Sparsely vegetated levees cover
Veaetation recruitment 100% of the reach.
9 Filtration of upland inputs | Low - altered
Bank stabilization Low - altered
Wetland/riparian habitat | Low - altered Habitat diversity is lacking in this
. Space and conditions reach.
Habi
abitat supporting wildlife, Low - altered
including PHS species
Water storage, cool water Levees that cover the entire reach
. . ) . Low - altered o . .
Hyporheic | refugia, and filtration limit hyporheic functions.
Support of vegetation Low - altered

Key Environmental or Land Use Factors Affecting Processes/Functions:
The primary alteration in this reach is a levee that runs the entire length. Roads run along the top of the

levee, and a ditch collects stor

.....

mwater from land uses landward of the levee.

North Finley reach looking south
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Reach Cl2 — Kennewick UGA

Process/Function Notes
Moderation of sediment Levees cover 100% of the reach.
Low - altered
transport
Hvdroloaic Development and
y 9 maintenance of in-stream | Low - altered
habitat features
Attenuating flow energy Low - altered
LWD i I I
fand organic matter Low - altered Sparsely vegetated levees cover
Veaetation recruitment 100% of the reach.
9 Filtration of upland inputs | Low - altered
Bank stabilization Low - altered
Wetland/riparian habitat Low - altered Habitat diversity is lacking in this
. Space and conditions reach.
Habi
abitat supporting wildlife, Low - altered
including PHS species
Water storage, cool water Levees that cover the entire reach
. . . . Low - altered o . .
Hyporheic | refugia, and filtration limit hyporheic functions.
Support of vegetation Low - altered

Key Environmental or Land Use Factors Affecting Processes/Functions:
The primary alteration in this reach is a levee that runs the entire length. Roads run along the top of the

levee, and a ditch co

llects stormwater from land uses landward of the levee.

l

Kennewick UGA reach looking south
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Reach CI3 — North Richland UGA
ProcessfFunction _______|Function-Cause _[Notes

Moderation of sediment
transport

Moderate - natural

Development and

The shoreline is straight, but
generally unarmored in this reach.

Hydrologic maintenance of in-stream | Low - natural
habitat features
Attenuating flow energy | Low - natural
LWD and organic matter A narrow band of scrub-shrub
) Moderate - natural L L
Vegetation recruitment riparian vegetation is present along
9 Filtration of upland inputs — the shoreline.
Bank stabilization Moderate - natural
Wetland/riparian habitat | Low - natural Riparian habitat is limited in this
reach. Undeveloped open spaces in
. Space and conditions . . P ‘p P
Habitat . - this reach provide habitat
supporting wildlife, Moderate - altered s
. . . opportunities for small mammals
including PHS species .
and birds.
Water storage, cool water Hyporheic functions support a
. . ) - Low - natural - .
Hyporheic | refugia, and filtration narrow band of riparian vegetation.

Support of vegetation

Moderate - natural

513012007 TIAAM I

North Richland UGA reach looking west
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Reach Cl14 — Hanford
Process/Function Notes

Moderation of sediment Islands and backwaters provide
transport significant hydrologic and
. | Development and eomorphic complexity compared to
Hydrologic elop . & P pextty pare
maintenance of in-stream other reaches on the Columbia River.
habitat features
Attenuating flow energy
LWD and organic matter Riparian vegetation is generall
. & Moderate - natural P & & Y
Veaetation recruitment unaltered through the reach.

9 Filtration of upland inputs Riparian vegetation is limited in
Bank stabilization Moderate - natural steeper areas of the reach.
Wetland/riparian habitat Wetlands occur through the reach in

backwater areas. Islands provide
. Space and conditions nesting areas for waterfowl.
Habitat . -
supporting wildlife, Together, wetlands and shrub-
including PHS species steppe vegetation in upland areas
provide significant habitat areas.
Water stora | wat A f significant h hei
. . g?, CO(.) e | Moderate - natural reas.o >8n! |cz':m ypornelc .
Hyporheic | refugia, and filtration functions occur in wetland areas in
Support of vegetation Moderate - natural the reach.

Key Environmental or Land Use Factors Affecting Processes/Functions:

The Hanford reach provides some of the least altered shoreline habitats on the Columbia River. Islands
in this reach are part of the McNary National Wildlife Refuge. Despite the limited area of shoreline
impact, water quality issues remain a concern in the reach.

——- -

Limited areas of industrial develf)pmént

and in-water structures
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Reach C|5 — Priest Rapids

Process/Function

Hydrologic

Moderation of sediment
transport

Moderate - natural

Development and
maintenance of in-stream
habitat features

Moderate - natural

Attenuating flow energy

Moderate - natural

Notes

Steep slopes of the Hanford Reach
National Monument provide
sediment to the river. Given the
position of the reach below Priest
Rapids Dam, sediment delivery in
this reach provides a sediment
source for Lake Wallula.

Vegetation

LWD and organic matter
recruitment

Moderate - natural

Filtration of upland inputs

Moderate - natural

Bank stabilization

Moderate - natural

A narrow band of patchy shrub
vegetation is relatively undisturbed
along the shoreline.

Habitat

Wetland/riparian habitat

Low - natural

Space and conditions
supporting wildlife,
including PHS species

Moderate - natural

Wetland habitat is limited in this
reach. The cliffs and bluffs
associated with the reach provide
unique shoreline habitats.

Hyporheic

Water storage, cool water
refugia, and filtration

Low - natural

Support of vegetation

Low - natural

Hyporheic activity supports a
relatively narrow band of vegetation
along the shoreline.

Key Environmental or Land Use Factors Affecting Processes/Functions:
The shoreline is undeveloped with the exception of a road that runs along the base of the bluffs. The
reach is not armored.

Agricultural uses at base of steep slopes
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Restoration Opportunities
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A comparison of reach scale functions and alterations identifies reaches for protection

and restoration, and those that may be more suitable for development (Figure 5-2).

Based on this comparison, the UWNR and Hanford reaches should be prioritized for

protection of shoreline functions. Reaches that may benefit most from restoration
include Crow Butte Park and the North Richland UGA.

Development
100% @ = B @ Plymouth Ag 5]
905 | Ccolumbia Ag Finley Industrial Two Rivers (Park)
Two Rivers

80% - | (Residential) g Hover

70% - |Kennewick UGA
§ " ||North Finley Lake Umatilla
T 60% 1 @ @ Plymouth
e McNary
S 50% - Protection
[=
§ 40% - Crow Butte Parl@
]
& 30% - 5]

20% - - North Richland UNWR

UGA
10% -
Priest Rapids
0% : = . . .Hanford
1 1.5 2 2.5 3
Restoration Average Function Score
Figure 5-2.  Assessment of reach protection, restoration, and development opportunities

based on functions and extent of reach scale alterations to functions. Note
that existing land use context and planning may result in different
recommendations than those identified in this figure.

Dam operations

Current hydropower programs and operations are engaged in activities to minimize

impacts of flow regulation on the ecological processes of the Columbia River. These

actions are generally the result of obligations under the Endangered Species Act (Section

7 consultations, Section 10 Habitat Conservation Plans (HCPs)) or FERC relicensing.
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The following actions are identified by NMFS (2009) as significant actions to minimize
impacts of mainstem dams on the hydrology, habitat, and water quality of the Columbia

River:

» Modify Columbia and Snake River dams to maximize juvenile and adult fish
survival.

e Implement spill and juvenile transportation improvements at Columbia and Snake
River dams.

e Operate and maintain facilities at Corps mainstem projects to maintain biological
performance.

e Implement piscivorous predation control measures to increase survival of juvenile
salmonids in the lower Snake and Columbia rivers.

e Implement avian predation control measures to increase survival of juvenile
salmonids in the lower Snake and Columbia Rivers.

e Implement marine mammal control measures to increase survival of adult salmonids
at Bonneville Dam.

e Provide information needed to support planning and adaptive management and
demonstrate accountability related to the implementation of FCRPS [Federal
Columbia River Power System] ESA hydropower actions for all ESUs (i.e.,
implement research, monitoring, and evaluation programs for hydropower actions

and predator control actions).

Hanford Site

Groundwater quality is a primary concern in WRIA 40, where the Hanford Reach
Superfund (CERCLA) Site is located. CERCLA requires five-year reviews on remedial
actions when hazardous substances, pollutants, or contaminants will remain on site
above levels that allow for “unlimited use and unrestricted exposure.” Clean up

measures and monitoring of the site continues today.

In addition to Hanford clean-up measures, substantial conservation effort has been
directed to guiding management of the Hanford Reach National Monument. The
National Monument, managed by USFWS and DOE, was established in 2000 by
President Clinton, who noted the many unique natural features worthy of conservation,

including:

e A shrub-steppe ecosystem.
e 46.5 miles of the Columbia River, fall Chinook salmon spawning areas, and sturgeon.
¢ Important archaeological and historic artifacts from more than 10,000 years of

human occupation.
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A diversity of native plant and animal species, including rare and sensitive plant
species.

Microbiotic crusts.

Significant geological and paleontological objects, such as the White Bluffs and
Hanford Dune Field, and mammalian fossils of rhinoceros, camel, mastodon and

others.

Conservation goals for the Monument identified in the Hanford Reach Comprehensive

Conservation Plan (2008) include the following:

Conserve and restore the plants, animals and shrub-steppe and other upland
habitats native to the Columbia Basin.

Conserve and restore the communities of fish and other aquatic and riparian-
dependent plant and animal species native to the Monument.

Enhance Monument resources by establishing and maintaining connectivity with
neighboring habitats.

Protect the distinctive geological and paleontological resources of the Monument.
Protect and acknowledge the Native American, settler, atomic and Cold War
histories of the Monument, incorporating a balance of views, to ensure present and
future generations recognize the significance of the area’s past.

Compatible with resource protection, provide a rich variety of educational and
interpretive opportunities for visitors to gain an appreciation, knowledge and
understanding of the Monument.

Compatible with resource protection, provide access and opportunities for high-
quality recreation.

Protect the natural visual character and promote the opportunity to experience
solitude in the Monument.

Facilitate research compatible with resource protection, emphasizing research that
contributes to management goals of the Monument.

Establish and maintain a cooperative fire management program that protects
facilities, resources and neighbors and fulfills natural resource management

objectives.

Through the Comprehensive Conservation Plan, the USFWS established objectives and

strategies to address each of the above listed goals.

Umatilla National Wildlife Refuge

The Umatilla National Wildlife Refuge is intensively managed to provide habitat for

migratory birds and resident wildlife. Management practices include restoration of
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wetlands, manipulation of seasonal wetlands to encourage native food supplies,
farming, prescribed burning, native planting in riparian areas, removal of exotic weed
species, and planting native grasses in upland areas. Approximately 1,400 acres of
refuge lands are irrigated croplands which provide food and cover for wildlife. Local
farmers grow corn, wheat, alfalfa, and other crops under a cooperative agreement

whereby the refuge's share of the crop is left in the field for wildlife.

McNary National Wildlife Refuge

Established in 1956, the McNary NWR was created to replace wildlife habitat lost to
construction of the McNary Dam downstream. The 15,000 acres of sloughs, ponds,
streams and islands includes islands north of the City of Richland in Benton County.

The McNary NWR is primarily focused on conservation of functioning shorelines, and
active shoreline management is underway to maximize natural shoreline functions.
Seasonal wetlands are managed to promote diverse wetland plant growth. Upland
areas are managed with prescribed burning, removal of exotic weed species, and
planting of native grasses. Native willows and cottonwoods are planted in riparian
areas. Approximately 700 acres of refuge lands are managed in agriculture specifically

to provide waterfowl with winter forage opportunities.

5.2.2 Yakima River

Reach-Based Existing Ecological Functions

Table 5-6, below, provides a summary of functional ranking of reaches in the Yakima

River.
Table 5-5. Reach ranking order from highest to lowest function for the Yakima River based
on mean reach scores.
Hydrologic Vegetative Habitat Hyporheic
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Reach Y| — Richland UGA

Process/Function

Hydrologic

Moderation of sediment
transport

Moderate- altered

Development and

maintenance of in-stream NA
habitat features
Attenuating flow energy NA

Notes

Residential structures are situated
above a steep, well vegetated slope.
This reach includes the area
landward from the base of the slope,
and excludes the flat vegetated area
extending out to the OHWM, which
is located in the City of Richland.

Vegetation

LWD and organic matter
recruitment

Moderate- altered

Filtration of upland inputs

Moderate- altered

Bank stabilization

Moderate- altered

Vegetation at the top of the slope is
primarily maintained lawn; however,
the densely vegetated slope provides
a source of organic material,
filtration, and slope stabilization.

Habitat

Wetland/riparian habitat

Moderate- altered

Space and conditions
supporting wildlife,
including PHS species

Moderate- altered

Vegetation on the slope provides
habitat for small mammals and birds.

Hyporheic

Water storage, cool water
refugia, and filtration

NA

Support of vegetation

NA

The reach excludes the primary area
of hyporheic functions

Key Environmental or Land Use Factors Affecting Processes/Functions:

Residential lawns and impervious surfaces at the top of the slope increase stormwater runoff, and may
contribute nutrients or household contaminants to the River. Note: This reach includes the area
landward from the base of the slope, and excludes the flat vegetated area extending out to the OHWM,
which is located in the City of Richland.
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Reach Y2 — Riverside

Process/Function

Moderation of sediment
transport

Moderate- altered

Development and

The Watershed Company and BERK
November 2012

Notes

A levee parallels the northern
portion of this reach. Several
residences have shoreline armoring,

Hydrologic | maintenance of in-stream | Moderate- altered but armoring is typically at or above
habitat features the OHWM. Riverine wetlands and
small islands are present in the
Attenuating flow energy Low- altered P
reach.
LWD .and organic matter Moderate- altered The rf)ad a_\nd levee limit veget.atlve
recruitment functions in the northern portion of
. Filtration of upland inputs | Moderate- altered the reach. Elsewhere in the reach, a
Vegetation .
band of dense vegetation separates
Bank stabilization Low- altered roads and residential development
from the shoreline.
Wetland/riparian habitat Moderate- altered Riverine wetlands and riparian
Space and conditions vegetation provide habitat for birds,
Habitat pace and condr fish, and small wildlife. Habitat
supporting wildlife, Low- altered . . .
) . ! corridors are impaired by roads,
including PHS species
levees, and development.
Water storage, cool water Hyporheic functions are impaired b
. . g. . N Low- altered YP ! u I 'mpai y
Hyporheic | refugia, and filtration leveed portions of the reach.
Support of vegetation Low- altered

Key Environmental or Land Use Factors Affecting Processes/Functions:
The levee and road prism that parallel the shoreline in the northern portion of the reach limit

hydrologic, vegetative, habitat, and hyp

orheic functions there.

Riverside Road and levee near north end of reach

Y =N
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Reach Y3 — Barker
Process/Function Notes

Moderation of sediment The majority of the shoreline area is
transport within the active floodway.
Development and Wetlands occur in the reach, but
maintenance of in-stream | Moderate - altered | agricultural development has limited
habitat features connectivity of these wetlands and
Attenuating flow energy side-channels over time.

Hydrologic

The reach area includes several areas
of forested and scrub-shrub
wetlands. Riparian forested and
scrub-shrub vegetation provides
filtration and stabilization functions.

LWD and organic matter
recruitment
Vegetation | Filtration of upland inputs

Bank stabilization

Wetland/riparian habitat Wetlands in this reach provide

significant habitat opportunities for

Space and conditions

Habitat . - amphibians and birds. Open fields
supporting wildlife, . .
. . . also provide winter stopover areas
including PHS species . .
for migratory birds.
Water storage, cool water Alluvial soils cover the majority of
refugia, and filtration the reach, and hyporheic flow
supports the wetland complex.
Hyporheic Several seeps were identified by

Appel et al. 2011 that are likely
related to groundwater returns from
Barker Ranch.

Support of vegetation

Key Environmental or Land Use Factors Affecting Processes/Functions:

Agricultural uses are the primary modification in this reach. Wetlands have been filled and drained over
time to allow for agricultural production, but wetlands were restored on Barker Ranch to provide
habitat for waterfowl.

o >
Wetland and agfiéultural use

Scrub shrub riparian vegetation and‘wettands
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Reach Y4 — Harrington
Notes

Process/Function

Hydrologic

Moderation of sediment
transport

Moderate - altered

Development and
maintenance of in-stream
habitat features

Moderate - altered

Attenuating flow energy

Moderate - altered

The Watershed Company and BERK
November 2012

Armoring is present, but limited to a
few parcels. Extensive floodway
area is developed with residential
uses. Mid-channel islands provide
instream habitat diversity. In the
northern portion of the reach, the
Columbia Canal irrigation ditch runs
parallel to the River within shoreline
jurisdiction.

Vegetation

LWD and organic matter
recruitment

Moderate - altered

Filtration of upland inputs

Moderate - altered

Bank stabilization

Moderate - altered

Patches of trees and shrubs occur
along the shoreline, amidst
residential development and limited
shoreline armoring. In the northern
portion of the reach, stables and
hobby farms provide a potential
source of nutrients along the river.

Habitat

Wetland/riparian habitat

Moderate - altered

Space and conditions
supporting wildlife,
including PHS species

Moderate - altered

Riverine wetlands throughout the
reach provide habitat for fish,
amphibians, and birds. Some of
these wetlands have been altered by
development.

Hyporheic

Water storage, cool water
refugia, and filtration

Moderate - natural

Support of vegetation

The majority of the reach is located
on alluvial soils that store water and
support vegetation within the
shoreline area. Cool water seeps in
this area are attributed to hyporheic
activity in Reach 3.

Key Environmental or Land Use Factors Affecting Processes/Functions:
Residential uses are the dominant alteration throughout most of the reach. Riparian vegetation is
present along the shoreline, but altered by development. The Columbia Canal irrigation ditch closely

parallels the River at the north end of the reach, potentially limiting hyporheic storage capacity.
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Reach Y5 — Horn Rapids
Process/Function Notes

Moderation of sediment Horn Rapids dam alters the reach
Moderate - altered .
transport hydrology and sediment transport
Development and and diverts streamflow into irrigation
Hydrologic | maintenance of in-stream | Moderate - altered | canals. Several islands and riverine
habitat features wetlands provide instream habitat

diversity. Armored shorelines are

Attenuating flow energy Low - altered rare within the reach.

LWD and organic matter The reach includes areas of broad,

Moderate - natural

recruitment forest and shrub vegetation, as well
Filtration of upland inputs | Moderate - natural | as areas where vegetation is
Vegetation naturally limited to a narrow band at

the base of a steep slope. Armoring
is limited in the reach, and
vegetation helps stabilize banks.

Bank stabilization Moderate - natural

Wetland/riparian habitat Moderate - natural | Small riparian wetlands are present
throughout the reach. The reach

Space and conditions

Habitat supporting wildlife includes areas of native shrub-
>upporting ! steppe habitat with limited
including PHS species

development.
Water storage, cool water Significant seeps were not identified
refugia, and filtration Low - natural in this reach by Appel et al 2011, but

Hyporheic e, ¥ APP !

alluvial soils support plant growth

Support of vegetation Moderate - altered . .
along low elevation shorelines.

Key Environmental or Land Use Factors Affecting Processes/Functions:

Horn Rapids Dam is the primary modification affecting the reach hydrology. Much of the reach is in
open space, but limited agricultural and residential uses are also present, and vegetative functions are
more altered in these areas.

4’Wel|—vegetated bankgs‘j‘
and mid-channel islghd

v

>

f‘.‘-a

; Horn Rapids Dam Scattered r-es_id-e._r;_t_ba uses-.
L]
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Reach Y6 — River Road
Process/Function Notes
Moderation of sediment Undeveloped mid-channel islands
Moderate - altered . .
transport provide low-velocity backwaters and
Hvdroloai Development and side channels. Limited armoring is
ydrologic maintenance of in-stream | Moderate - altered | present in the reach.
habitat features
Attenuating flow energy Moderate - natural
LWD énd organic matter Moderate - altered Residential and agricultura!
Vegetation rt.ecrur.cment ‘ development has res.ulte'd ina
Filtration of upland inputs | Moderate - altered | patchy coverage of riparian shrubs
Bank stabilization Moderate - altered | and trees.
Wetland/riparian habitat Wetlands occur infrequently,
primarily on mid-channel islands.
Habitat Space and conditions Off-channel areas formed by these
supporting wildlife, islands provide some instream
including PHS species habitat diversity. Corridors between
habitats are altered.
Water storag?, coc.)l water Moderate - natural Alluvial 'soils store water anfi support
refugia, and filtration vegetation along the shoreline. A
. cool water seep was identified just
Hyporheic :
Support of vegetation dpwnstrgam of the Iarge island
pictured in the upper right below
(Appel et al. 2011).

Key Environmental or Land Use Factors Affecting Processes/Functions:

Riparian vegetation has been altered in places by agricultural and residential development.
: —

-

Residential L.Ji_es.(reft) and undisturbed riparian vegetation (right)
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Reach Y7 — Benton City UGA

Process/Function

Notes

Moderation of sediment This reach is unarmored. Natural
Moderate - natural | . . . e
transport instream habitat diversity is limited,
Development and but large riparian trees along the
Hydrologic | maintenance of in-stream | Moderate - natural | shoreline provide a rare source of
habitat features potential large woody debris
. recruitment in the lower Yakima
Attenuating flow energy Moderate - natural River
LWD _and organic matter Moderate - altered As noted above, large riparian tree.s
recruitment at the south end of the reach provide
. Filtration of upland inputs | Moderate - altered | shade and potential recruitment of
Vegetation . .
large woody debris. Elsewhere in
Bank stabilization the reach, shrubby riparian
vegetation occurs along the banks.
Wetland/riparian habitat Moderate - altered | A potential wetland occurs at the
Habitat Space and conditions south end of the reach, providing
supporting wildlife, Moderate - altered | habitat for amphibians, birds, and
including PHS species small mammals.
Water storage, cool water Alluvial soils store water and support
. ) . Moderate - natural . .
refugia, and filtration vegetation along the shoreline. A
Hyporheic cool water seep was identified in the
Support of vegetation northern segment of this reach
(Appel et al. 2011).

Key Environmental or Land Use Factors Affecting Processes/Functions:
Rural residential development is the most significant land use factor affectlng functlons in this reach.

Southerﬂ portion of reach with

riparian trees and é)otentla} wetland
- -

Northern portion of reach
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Process/Function

Moderation of sediment
transport

Moderate- altered

Development and

The Watershed Company and BERK
November 2012

Notes

Roads and railroads run adjacent to
this reach. Banks tend to be steep.
The Chandler Spillway discharges in

Hydrologic maintenance of in-stream Moderate- natural | this reach.
habitat features
Attenuating flow energy Low- natural
LWD and organic matter A narrow band of riparian vegetation
. & Moderate- altered P . 8 .
recruitment occurs along most of this reach, with
Vegetation | Filtration of upland inputs Moderate- altered | areas of impairment, and a few mid-
channel islands that provide the
Bank stabilization Moderate- natural . P .
greatest vegetative functions.
Wetland/riparian habitat Low- natural A road or railroad runs parallel to the
. Space and conditions shoreline along most of this reach,
Habitat . - e
supporting wildlife, Moderate- altered | which limits wildlife dispersal
including PHS species opportunities.
Water storage, cool water Alluvial soils store water and support
refugia, and filtration vegetation along the shoreline.
Appel et al. 2011 found several
. seeps, as well as creek mouths that
Hyporheic

Support of vegetation

function as wasteway discharges for
irrigation return flows (Knox Creek
and Corral Creek), which provide
cool water refuge in this reach.

Key Environmental or Land Use Factors Affecting Processes/Functions:
Roads running parallel to the both shorelines have altered shoreline topography and vegetation. Cool
water seeps and inflows have the greatest influence on River temperatures within the County in this

reach.

-
Chandler’spillwav
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Reach Y9 — Prosser UGA East
Process/Function Notes

Moderation of sediment A small rapid occurs at the upstream
Moderate- natural .
transport end of this reach. The banks reach
. _ | Development and are moderate to steep, and they do
Hydrologic . . L .
maintenance of in-stream | Moderate- natural | not allow for significant attenuation
habitat features of high flows.
Attenuating flow energy Low- natural
LWD and organic matter Steep slopes in this area promote
M rate- natural
recruitment oderate- natura sheet flow runoff and limit the ability
Filtration of upland inputs Moderate- natural | of vegetation to provide significant
Vegetation filtration. A band of shrubs and trees
o provides organic matter and
Bank stabilization Moderate- natural potential LWD recruitment to the
channel.
Wetland/riparian habitat Low- natural There is little potential wetland
habitat within this reach; however,
- riparian vegetation is limited to a
. Space and conditions P g .
Habitat . - narrow strip along the shoreline.
supporting wildlife, o . . .
) . ! Despite little riparian vegetation, this
including PHS species ”
undeveloped reach provides
potential habitat for small mammals.
Water storage, cool water Although this reach is predominantl
. g. . W Moderate- natural tgh . ! p. ! Y
. refugia, and filtration composed of alluvial soils, the steep
Hyporheic . :
. banks limit the extent of hyporheic
Support of vegetation Moderate- natural functions

Key Environmental or Land Use Factors Affecting Processes/Functions:
This reach is relatively unaltered, but the steeper slopes moderate the potential shoreline functions.

-~ .
. "

Reach Y9 lookina south
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Reach Y10 — Prosser UGA Chandler

Notes

Small islands and one relatively large
wetland is present within this reach.

Process/Function

Moderation of sediment
transport
Development and

Hydrologic maintenance of in-stream Moderate- natural

habitat features

Attenuating flow energy Moderate- natural

LWD and organic matter Riparian vegetation is generally

. recruitment undisturbed in this reach, and

Vegetation |- : : - .

Filtration of upland inputs existing upland development is

Bank stabilization limited.

Wetland/riparian habitat A large wetland in the eastern
Habitat Space and conditions portion of the reach provides habitat

supporting wildlife, Moderate- natural | for fish, amphibians, and birds.

including PHS species
Water storage, cool water
Hyporheic | refugia, and filtration
Support of vegetation

Alluvial soils store water and support

Moderate- natural . .
vegetation along the shoreline.

Key Environmental or Land Use Factors Affecting Processes/Functions:
A fish hatchery is located just outside of shoreline jurisdiction, and channels connect from the River to
acclimation facilities. Rural residential parcels are undeveloped with little shoreline disturbance.

Reach Y10 lookina-north |
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Reach Y| | — Prosser UGA West
Notes

Process/Function

Moderation of sediment Sediment transport processes are
Low- altered . .

transport altered by the Chandler diversion

Development and and Prosser dam. LWD accumulates

Hydrologic | maintenance of in-stream upstream of the Prosser Dam and is
habitat features | transferred downstream. The large
Att tin fl wetland below the dam attenuates

enuating flow energy high flows.
LWD and organic matter The wetland complex below the dam
. & Moderate- altered . P .
recruitment provides a source of organic matter.
. Filtration of upland inputs Moderate- altered | West Byron Road closely parallels
Vegetation L
the shoreline in the eastern segment
Bank stabilization Moderate- altered | of the reach, limiting vegetative
functions.
Wetland/riparian habitat ﬁ Wetland habitat below the Prosser
- Dam provides significant habitat.
. Space and conditions . .

Habitat . - Developed residential and
supporting wildlife, Low- altered . . .
including PHS species agricultural shorelines elsewhere in

g P the reach have impaired corridors.
Water storage, cool water Alluvial soils store water and support
. . g. . Moderate- altered . PP
Hyporheic | refugia, and filtration vegetation.
Support of vegetation —

Key Environmental or Land Use Factors Affecting Processes/Functions:

The Chandler diversion and Prosser Dam have the most significant impact on shoreline functions in the
reach. When large woody debris is captured by the dam, it is removed and transported just
downstream of the dam. However, given the altered hydrograph, without significant high flows in the
winter, the large woody debris tends to remain just downstream of the dam, limiting its influence on

Residential and agricultural uses n_ofth
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habitat features. Residential and agricultural land use and roads limit habitat and vegetative functions.
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Reach Y12 — Byron Road

Process/Function

Hydrologic

Moderation of sediment
transport

Moderate- altered

Development and
maintenance of in-stream
habitat features

Low- altered

Attenuating flow energy

Moderate- natural

The Watershed Company and BERK
November 2012

Notes

The reach is lacking instream
geomorphic diversity. A narrow
band of floodway along the length of
the reach provides the opportunity
to attenuate high flows.

Vegetation

LWD and organic matter
recruitment

Low- altered

Filtration of upland inputs

Low- altered

Bank stabilization

Moderate- alerted

Vegetation is limited to a narrow
band of shrubs in most places. This
band of vegetation is generally
effective at maintaining bank
stability in the reach, but the width
of vegetation does not provide
significant filtration.

Wetland/riparian habitat Low- altered Areas of wetland and significant
. Space and conditions riparian vegetation are generally
Habitat . - N
supporting wildlife, Low- altered lacking in this reach.
including PHS species
Water storagt.a, coc?l water Moderate- altered Although most of t.he rgach is
. refugia, and filtration composed of alluvial soils, West
Hyporheic

Support of vegetation

Moderate- altered

Byron Road running parallel to the
reach limits hyporheic functions.

Key Environmental or Land Use Factors Affecting Processes/Functions:
Roads running parallel to the River limit floodplain connectivity and vegetative, habitat, and hyporheic

functions. Residential and agricultural land uses also limit vegetative and habitat functions in the reach.
- :

—~—— - —

- -
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Restoration Opportunities

A comparison of reach scale functions and alterations identifies reaches for protection

and restoration (Figure 5-3). Based on this comparison, the Barker and Prosser UGA

Chandler reaches should be prioritized for protection of shoreline functions. Reaches

that may benefit most from restoration include the Horn Rapids and OIE reaches.

Development
100% - = . ] (]
Byron Road Richland UGA Prosser UGA West
90% - . .
Riverside
80% (]
Harrington

c 70% - 5]
.f__’_ River Road
© 60% - .
2 Barker Protection
® 50% o
c
§ 40% - Horn Rapids @ .OIE B Benton City UGA
[}
& 30%

20%

Prosser UGA
10% -
Prosser UGA East Chandler
0% T = —&
1 1.5 2 2.5 3
Restoration Average Function Score
Figure 5-3. Assessment of reach protection, restoration, and development opportunities

based on functions and extent of reach scale alterations to functions. Note
that existing land use context and planning may result in different
recommendations than those identified in this figure.

The primary threats and limiting factors for the lower Yakima River are identified in the

Yakima Steelhead Recovery Plan (Yakima Basin Recovery Board 2009) as the following;:

Altered Streamflows: Low flows, high air temperatures, limited riparian vegetation, and

reduced floodplain function combine to result in high water temperatures with limited

refuge opportunities. High temperatures in the early fall may limit the timing of salmon

migrations and the diversity of life history strategies expressed in the River. High

temperatures also favor non-native predatory fish, and may make native salmonids

more susceptible to disease.
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Floodplain Alteration: Highway, railroads, and dike system development have cut off
significant portions of the floodplain. Inlower reaches of the Yakima, residential
development along the river and associated alterations to natural riparian vegetation are

becoming increasingly common.

Creation of False Attraction Flows: Hydropower wasteways, irrigation drains, and
spillways discharge flow that can entrain or confuse adult steelhead during the
upstream migration period. This can result in stranding of fish in unsuitable habitat

and/or delays in upstream migration.

Reduced Water Quality: Degraded water quality (especially pH, dissolved oxygen [DO],
and temperature conditions) significantly reduces habitat quality in the lower Yakima
River. Intensive agricultural production, including drainage improvements, and the use
of fertilizers and pesticides have left a legacy of contamination, and residual

concentrations of nutrients.

In 1997, the Roza Sunnyside Board of Joint Control initiated a water quality
improvement program for drains and wasteways in the lower Yakima River, making
significant strides to improve water quality in the lower river. The recent growth of
water star-grass in the lower Yakima River has led to concerns about its effect on water
quality (especially dissolved oxygen), habitat, and migration conditions for salmonids.
Growth of this native plant may have increased as a result of a combination of a
reduction in suspended sediments, which increased light penetration into the water

column, and by long periods without bed-scouring high flows.

Predation by Introduced Species: Non-native fish species can prey on juvenile salmonids.
Smallmouth bass and channel catfish are of particular concern as potential predators to

juvenile salmon.

Impaired Fish Passage: Despite significant work to ensure fish passage at irrigation
diversions in the mainstem Yakima River, certain seasonal operations and flow

conditions at some diversions can still hinder migrations.

Since many of the limiting factors in the Lower Yakima watershed are influenced by the
watershed’s altered hydrologic regime, restoration actions that occur throughout the
entire Yakima watershed will significantly improve shoreline ecological functions in
Benton County. The implementation framework for the Yakima River Basin Integrated
Water Resource Management Plan (IWRMP) was completed in October of 2012 (HDR et
al. 2012). This document sets the stage to move forward to improve the management of
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the Yakima River flow regime to benefit natural hydrologic processes and salmonid

habitat functions.

The complete list of restoration recommendations in the Yakima Steelhead Recovery

Plan can be found in Chapter 5.5 of that report (Yakima Basin Recovery Board 2009).

Habitat restoration actions directly applicable to Benton County’s Yakima River

shoreline are listed in Table 5-6, below.

Table 5-6. Habitat restoration actions specific to Benton County on the Yakima River.
Restoration Action UGS Benefit Source
Implement

Increase flows in Chandler bypass O-3 years Outmigration survival of | Yakima Basin Recovery
reach to improve juvenile out- juvenile salmon Board 2009
migration conditions
Improve flows below Parker through | >10 years Improved instream flows | Yakima Basin Recovery
irrigation system improvements by moving diversion Board 2009

points downstream
Improve hydrograph through >10 years Maintain more natural Yakima Basin Recovery
artificial storage and/or Columbia flow regime in the Lower | Board 2009, HDR et al.
River water transfer Yakima River 2012
Protect and restore mainstem 0-3 years Habitat enhancements; Yakima Basin Recovery
floodplain habitats below Sunnyside opportunities in Benton Board 2009
dam County include Barker

Ranch and River

adjacent to West

Richland
Improve quality of irrigation return 0-3 years Improve water quality; Yakima Basin Recovery
flows improve understanding Board 2009

of ecological interactions

with water stargrass
Investigate whether removal of the >10 years Reduce temperatures Appel et al. 2011
Bateman Island Causeway would and increase diversity of
affect River temperatures at the upstream salmonid
Yakima River delta migration timing
Fish screening and irrigation water 0-3 years Limit injury to fish from Appel et al. 2011
conservation irrigation withdrawals;

maximize irrigation

efficiencies
Work with private landowners to 0-3 years Limit sedimentation and | Appel et al. 2011
restore riparian vegetation and promote riparian
manage streamside grazing vegetation
Restore and protect side channels 5-10 years Improve side channel Appel et al. 2011
from Prosser to Richland through habitat, particularly in
removal of water stargrass or areas of thermal refugia
scouring with large woody debris or historic spawning

grounds
Restore access to off-channel 5-10 years Improve off-channel Appel et al. 2011

habitats from Benton City to
Richland through alterations to dam
operations (preferred) or local
alterations to off-channel areas

habitat opportunities
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Time to

Restoration Action | Benefit Source
mplement
Protect islands and floodplains >10 years Maintain off-channel Appel et al. 2011
between Prosser and West habitat opportunities
Richland
Protect, enhance, and analyze 0-3 years Identify and prioritize Appel et al. 2011
thermal refugia restoration and
protection of cool water
sources
Water stargrass management 0-3 years Maintain instream Appel et al. 2011
habitat for salmon
Manage capture and distribution of | 5-10 years Enhance diversity of Appel et al. 2011
large woody debris at Prosser Dam instream habitats
Modify levees and manage 5-10 years Enhance habitat and Appel et al. 2011
floodplain areas to minimize nutrient water quality conditions

enrichment of the river during floods

5.3 Existing Setbacks and Vegetated Buffer Widths

531

Approach

The distance between the water’s edge and development and/or shoreline alterations is
often a quick indicator of the extent of shoreline disturbance. From a regulatory
perspective, shoreline setbacks and buffers are often used as a simple, cost-effective
approach to maintaining shoreline functions. An analysis of the width of existing
structural setbacks and functioning shoreline vegetation was conducted in an effort to
describe local baseline conditions. Information was gathered for a subset of 20% of
parcels within each reach, and no fewer than 10 parcels if present (in some reaches,
fewer than 10 parcels occurred within shoreline jurisdiction). Parcels were selected

randomly using a random number generator.

The approximate distance from the OHWM to the nearest primary structure @ and from
the OHWM to the nearest alteration @ was measured for each parcel based on aerial
photography. The average width of relatively undisturbed vegetation @ was also
estimated for each parcel (this area excludes mowed lawns, plowed fields, and
orchards). Figures below show a Yakima River and a Columbia River example of how
the three metrics were captured.
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Example in Reach Y2 — Riverside on the Yakima River.

/S el
Example in Reach C8 — Hover on the Columbia River

The parcel data were summarized for each reach to provide an overall measure of

existing development patterns in shoreline jurisdiction. The summary is expected to
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help inform SMP management policies regarding appropriate setbacks and/or buffer
strategies tailored to existing conditions. Additional analysis will be conducted during

SMP development, particularly after assignment of Environment Designations.

Limitations

The summary calculations were weighted by the number of parcels and not by the
parcel size or length along the shoreline; therefore, summary metrics do not necessarily
represent the average shoreline condition. For example, large parcels with broad
shoreline frontage have a disproportionate effect on shoreline condition compared to
smaller parcels, or parcels with more limited shoreline frontage. These proportional

effects on shoreline frontage are not considered in the summary measures.

Setbacks were measured to the nearest alteration or primary structure on a parcel basis,
so for large parcels with one minor alteration adjacent to the water, despite significant
open space throughout the majority of the parcel, the overall setback width may appear
low. An example of this effect is apparent in the Hover Reach (C8), where a boat ramp
resulted in a low setback width despite significant undisturbed areas. In this case, the
average width of functional vegetation provides a more complete picture of

development intensity in the shoreline area.

Finally, measures of functional vegetation and non-primary structure alterations were
limited in accuracy by the subjective interpretation of disturbance based on aerial
photography. Where the width of functional vegetation is widely varied within a parcel,

the average width may not represent the full range of actual conditions.

Results

Summary measures in Table 5-7 provide a broad-scale quantitative summary of
development patterns within shoreline jurisdiction. Relatively broad primary structure
setbacks are present through most of the unincorporated County shorelines; however,
non-primary structure alterations generally occur within much closer proximity to the
shoreline. The average width of functional vegetation is highly varied by reach, and this
metric may be particularly helpful to inform appropriate vegetation conservation
policies in the SMP.
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Table 5-7. Setback and vegetated width summary by Reach

Distance between OHWM | Distance between OHWM A HEIEE e LR
. . Distance between OHWM
and Closest Non-primary and Closest Point of
Reach . . and Upland Edge of
Structure/Alteration Primary Structure - .
Functional Vegetation
Average | Median Average | Median Average | Median
Columbia River
C1- Crow " *
Butte Park 80 80 -- -- 153 200
C2- Lake 19 27 88* 88* 116 60
Umatilla
C3- UNWR 99 70 -- -- 343 175
23' Plymouth 26 20 18* 18* 329 200
C5-Plymouth 47 42 -- -- 250 200
C6- McNary 23 20 42* 42* 64 48
g, Cotumbra 97 125 - - 284 150
C8- Hover 11 5 - - 147 125
C9-Finley 19 5 124* 124* 35 15
Industrial
C10- Two
Rivers (Park) 56 56 -- -- 433 500
C10- Two
Rivers 23 22 104 100 30 27
(Residential)
C11- North 0 0 299 275 0 0
Finley
C12-
Kennewick 0* o* 429* 429* 0* 0*
UGA
C13- North
Richland 21 20 182* 182* 97 100
UGA
C14- Hanford 91* 91* -- -- 200* 200*
C15- Priest 98 53 - - 225 175
Rapids
Yakima River
Y1- Richland
UGA 84 82 115 119 92 102
Y2- Riverside 47 47 112 117 61 63
Y3- Barker 32 29 244* 244* 140 88
Ya- 74 22 228 108 110 78
Harrington
Y5- Horn 33 23 406* 406* 131 58
Rapids
Y6- River 47 37 540 510 81 50
Road
Y7- Benton . .
City UGA 50 40 494 494 77 50
Y8- OIE 82 59 167 113 144 92
Y9- Prosser * * * *
UGA East 82 82 -- -- 136 136
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Distance between OHWM | Distance between OHWM .Approxmate STIEED
. . Distance between OHWM
and Closest Non-primary and Closest Point of
Reach . . and Upland Edge of
Structure/Alteration Primary Structure . .
Functional Vegetation
Average Median Average Median Average Median
Y10- Prosser
UGA 32 48 -- -- 81 88
Chandler
Y11- Prosser
UGA West 24 18 287 183 39 22
Y12- Byron
Road 71 55 -- -- 82 57

All measurements reported in feet.
* Indicates fewer than 3 parcels available to generate summary metric.

6 LAND USE ANALYSIS

6.1 Columbia River

6.1.1 Current Land Use

Based on Benton County Assessor information for parcels within or touching shoreline
jurisdiction, the majority of land along the Columbia River is used for Hanford federal

purposes, or as pasture/rangeland, agriculture and parks (Figure 6-1).

B Cufrent Land Use Acres - Yakama Rier Shoteline Parcels

Agriculture [ 31
Commerclal/Services I 37
Cultural, Entertainment, and Recreational Il &5
Fishing
Hanford | 1,072
Manufacturing | 22
Mining W a5
Other or Unclassifled Il 116
Parks [N .50
Pasture/Rangeland I 1,541
Residential | 16
Residential - Outbulldings | o
Transportation, Communication, and Utilities B 1
Vacant W a9
Winery

Source: Benton County Assessor, The Watershed Company, and BERK 2012

Figure 6-1.  Current Land Use Acres — Columbia River Shoreline Parcels
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Water-Oriented Uses

Along the Columbia River, water-dependent uses include the McNary Dam, docks and
barges supporting agricultural and industrial transport, and recreational boat launches.
Wastewater outfalls are located in populated areas (e.g. cities) or in association with

industry, including Hanford.

Water-related uses include hydroelectric production, irrigation pumping stations, and
canals and ditches supporting agricultural operations and domestic water supplies.
Future water-related uses may include water withdrawal, such as for the Yakima Basin
Integrated Water Resource Management Plan, which contemplates significant future
water withdrawal from the Columbia River to be pumped into the Yakima basin.
Potential withdrawal sites include the Vernita reach (C15 — Priest Rapids) of the

Columbia River.

Water-enjoyment uses are varied and include parks and open space, trails, and camping

facilities. See Section 6.1.4, Existing and Potential Public Access, below.

Transportation and Utilities

102

Transportation facilities in unincorporated Benton County include a network of state
and County roads and railroads. Goods and materials are also shipped along the
Columbia River. Road and railroad bridges connect Benton County to Franklin County
and Umatilla, Oregon. There is about 1.9 miles of trails, which is only about 1% of the

length of the Columbia River shoreline in unincorporated Benton County.

Interstate freeways include highways 82 and 182. State routes include State Routes (SR)
14, 22, 24, 221, 224, 225, 240, 395 and 397. Bridges cross the Columbia River on SR 24
(Vernita), I-82, I-182 and SR 395 (Pioneer Memorial Bridge), and SR 397 (Benton-Franklin
Intercounty Bridge). Major collectors and minor arterials connect to federal and state
highways and to local roads. County roads also provide access to agricultural,
industrial, commercial, and residential areas along the Columbia River. I-82 and SR 14
are designated as State Scenic and Recreational Highways (Benton Franklin Council of

Governments 2011).

Railroad service includes the BNSF Railway, which runs along the Yakima River in part,
and turns at the Columbia River serving Finley, Plymouth, Paterson and other south
county lands. The Tri-City short haul railroad serves Hanford from Richland. The

Central Washington short-haul railroad serves western Benton County and handles
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various agricultural and chemical products on former BNSF and Union Pacific lines,
interchanging with BNSF at Yakima, Toppenish, and Gibbon (Benton Franklin Council
of Governments 2011).

The Columbia River serves as an inland commercial waterway, and the navigation
channel is maintained for bulk commodity transportation. In addition to the Port of
Benton facilities at Richland, barges can be loaded and unloaded at facilities in
Kennewick and Finley. Agricultural products are also shipped from privately owned

docking facilities located at grain storage and industrial sites (Benton County 2008).

Other transportation services include transit operated by Ben Franklin Transit, bicycle
routes, and trails. Non-motorized transportation is discussed under Existing and
Potential Public Access below. Public airports are located in the Cities of Richland,

Kennewick, and Prosser outside of shoreline jurisdiction.
Utility systems along the Columbia River include (Benton County 2008; MRSC 2012):

e Water systems (e.g. Plymouth Water District);

e Electrical power including transmission lines crossing the Columbia River at the
North Finley and Crow Butte Park reaches;

e Natural gas lines such as in the UGAs and Finley area;

¢ Communication towers, particularly along the river in south Benton County in
reaches C1 to C7; and

e Irrigation facilities such as those associated with the Columbia Irrigation District and

Kennewick Irrigation District.

6.1.2 Future Land Use

Columbia River as a Whole

A majority of the Columbia River shoreline is designated as GMA Agricultural (Growth
Management Act Agriculture) and Public in the Comprehensive Plan, with other areas
designated as Rural Lands 5, Light Industrial, Heavy Industrial, and Urban Growth
Areas immediately adjacent to cities. Implementing zoning largely matches this pattern,

with more varied zones in the UGAR/mixed zone in the Urban Growth Areas.

Figure 6-2 shows zoned acres by shoreline reach, and Figure 6-3 shows the percentage of
reaches in different zoning districts. The largest number of acres is zoned as
Unclassified and applies to the Hanford Reach. Outside of this area, shoreline acres tend
to be Park District or GMA Agricultural.
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2500
2000
1500 W UNCLASSIFIED
m UGAR
RURAL LANDS 5
1000
PARK DISTRICT
W LIGHT INDUSTRIAL
500 W HEAVY INDUSTRIAL
B GMA AG
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Note: CCR = Community Center Residential, UGAR = Urban Growth Area Residential, GMA AG = Growth
Management Act Agriculture
Source: Benton County, The Watershed Company, and BERK 2012

Figure 6-2. Columbia River zoned acres by Reach.
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B UNCLASSIFIED - FEDERAL
W LGAR
FURAL LANDS 5
o PARK DISTHICT
B LGHT INDUSTRIAL
B HEAVY INDUSTRIAL
| GAA AG
B R
o

o

[,
Note: CCR = Community Center Residential, UGAR = Urban Growth Area Residential, GMA AG = Growth
Management Act Agriculture
Source: Benton County, The Watershed Company, and BERK 2012

Figure 6-3. Columbia River zoning district percentage by Reach.

Relatively less land along the Columbia River is vacant or able to be further subdivided
compared to developed property or land with a particular use or activity. However,
some growth is possible. To forecast growth, a land capacity analysis prepared for this
Shoreline Analysis Report inventoried vacant property and assumed a 30% discount for
roads, public purposes (e.g. stormwater), and critical areas, and application of zoned
densities in residential areas and an industrial floor area ratio of 40%. This Report also

considers whether land that is two times larger than the minimum lot size of the zone
could be subdivided.

There are about 21 vacant parcels equaling 178 acres, though only 47 acres is in shoreline
jurisdiction. About 10 parcels are zoned for industrial use in reaches C8 (Hover) and C9
(Finley Industrial), and 11 parcels are zoned for residential use (CCR, Rural Lands 5, or
GMA Agricultural where residential is allowed as a secondary use) in reaches C5
(Plymouth), C10 (Two Rivers), and C11 (North Finley). A land capacity analysis of the
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vacant parcels shows a potential for between one and five homes and 500,000 to 1.5
million square feet of light and heavy industrial space. The lower numbers represent
capacity just within shoreline jurisdiction and the larger numbers represent
development on whole parcels (land within and immediately outside jurisdiction). The
available vacant land is more likely found in industrially zoned areas such as in Reaches
C8 (Hover) and C9 (Finley Industrial). Some percentage of property owners would not
be interested in developing during the planning period (this is considered a market

factor), and, if so, even less development could be possible on vacant lands.

There is also a potential for some residentially zoned land to be further subdivided,
potentially allowing about 20 to 455 single-family dwellings, with the smaller number
potentially occurring in shoreline jurisdiction and the larger number representing
dwellings both within and immediately adjacent to shoreline jurisdiction. Most land
that could be further subdivided is in Reaches C3 (UNWR), C7 (Columbia Ag) and C8
(Hover). Again, due to market factors, it is possible that less land would be subdivided.

In total, with housing on vacant and subdividable lots and a household size of 2.67
consistent with the U.S. Census estimates (2006-2010), it is possible that there could be
up to 1,228 additional persons on lots within or touching shoreline jurisdiction, and only

about 56 persons in shoreline jurisdiction.

Hanford Reach
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A Comprehensive Land Use Plan has been developed for the Hanford site by the U.S.
Department of Energy. It was evaluated in an Environmental Impact Statement (EIS) in
1999 and a revised record of decision was issued in 2008. The land use plan as presented
in the 2008 documentation is shown in Figure 6-4. The future land use pattern promotes
preservation and conservation, research and development, and industrial. Some focused
areas of recreation are also anticipated, such as along the Columbia River at the Vernita
Terrace. About 125 acres are planned for high intensity recreation (some concepts
explored in the EIS included a museum, golf course, and RV park) and 334 acres are
planned for low-intensity recreation (examples studied in the EIS included sport fishing
and day-use activities).



The Watershed Company and BERK

[ Hanford Reach National Monument
B Prescrvation

Conservation (Mining)

|71 Recreation (High Intensity)

[] Recreation (Low Intensity)

[ ] industrial

| Industriol (Exclusive)

[ ] River

I Rescarch & Development NS
4 National Wildlife Refuge Boundary

November 2012

=54 Noncoanformance after SO years

28 Big Bend Alberta Mining Co. ;
(Mineral Rights) /N Roads

Proposed Wild & Scenic River N\ Railroads

Source: U.S. Department of Energy, 2008

Figure 6-4.

6.1.3 Shoreline Permit History

Hanford Site Comprehensive Land Use Plan Map

Recorded Deed Restriction

Figure 6-5 illustrates the results of a 40-year shoreline permit review. The analysis shows

the following permits and exemptions were allowed under the current County Shoreline

Management Master Plan along the Columbia River:
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e 37 Shoreline Exemptions for activities such as maintenance and repair of docks,
bridges, parks, as well as installation of irrigation systems, and fish habitat
enhancement

e 26 Shoreline Substantial Development Permits (SDPs) for a variety of activities
including pumping plants, dredging, docks, a parks administration complex, and
utility installation

e 24 combined SDP/Conditional Use Permits for communication towers, an industrial
park, recreation facility, boat ramp, pipelines, in-water work such as dam turbine,
dolphins and more

e 3 combined SDP/Conditional Use/Variance Permits for an interstate bridge installed
by WSDOT, an ethyl alcohol plant, and communication tower

e 1 variance for an interstate bridge installed by WSDOT

Over the 40-year review period, there have been relatively few permits each year, and

usually no more than four in any year.

0 5 10 15 20 25 30 a5 40
SDP —
SDP/CUP _
SDP/CUP/VAR F
VAR .
Ccup i
Exernptions N

m Columbia Yakima

Note: SDP = Shoreline Substantial Development Permit, CUP = Shoreline Conditional Use Permit, VAR = Shoreline
Variance

Source: Benton County, BERK 2012

Figure 6-5. Shoreline Permit History — Columbia and Yakima Rivers 1972-2012

6.1.4 Existing and Potential Public Access

Existing public access along the Columbia River in unincorporated Benton County

includes over 5,400 acres of parks and open space of which about 4,100 are in shoreline

108



The Watershed Company and BERK

November 2012

jurisdiction, more than 10,000 linear feet (1.9 miles) of trails, and campgrounds at Crow

Butte Park and Plymouth Park.

Parks and Open Space

Parks and open space along the Columbia River includes the Hanford Reach, Two

Rivers Park (County 159 acres), Hover Park (County 175 acres), Wallulla Gap Preserve
(County 110 acres), Plymouth Park (Corps), the Umatilla National Wildlife Refuge
(UNWR), McNary National Wildlife Refuge (McNary NWR), and Crow Butte Park.
Outside of the Hanford Reach, the largest acreage is for the Umatilla National Wildlife
Refuge.

Table 6-1 lists the current parks and recreation acres by ownership and reach.

Table 6-1. Parks and open space acres by Reach — Columbia River
Ownership
C1 Crow Butte Park Federal 65.2
C1 Crow Butte Park Other 91.8
Cc2 Lake Umatilla Federal 29.8
Cc2 Lake Umatilla Other 13.8
C3 UNWR Federal 1,475.2
C3 UNWR Other 0.3
C3 UNWR Private 0.7
C4 Plymouth Ag Federal 0.1
C5 Plymouth Federal 84.6
C5 Plymouth Other 53.4
C6 McNary Federal 43.3
C6 McNary Other 10.6
C7 Columbia Ag Federal 258.4
C8 Hover County 84.2
C8 Hover Federal 154.8
C10 Two Rivers County 20.0
C10 Two Rivers Federal 51.2
C11 North Finley County 0.1
C13 North Richland UGA Federal 55.2
C14 Hanford Federal 1,983.6
C15 Priest Rapids Federal 37.8

Source: The Watershed Company 2012
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Recreation: Boat Launches and Trails

The boat launches are found in the following reaches and parks:

e (1 Crow Butte Park

e (2 Lake Umatilla (primitive launch at Paterson)
e (5 Plymouth (at Plymouth Park)

e (6 McNary

e (10 Two Rivers (Two Rivers Park)

Trails are found in four reaches:

e (C8 Hover, South of Kennewick Trails

e (10 Two Rivers, South of Kennewick Trails

e (11 North Finley, South of Kennewick Trails

e (12 Kennewick UGA, South of Kennewick Trails

Trails are not continuous on the Columbia River, likely due to land use, security,

location of railroads, and presence of environmentally sensitive features.

Future Public Access
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The County Parks Comprehensive Plan identifies several future improvements at

existing shoreline parks, including:

e Hover Park: Control access. Develop a park master plan that considers, water access,
primitive camping options, Columbia water trail stop-over, bathroom facilities, small
boat access, parking and trail head, and interpretive signage.

e Two Rivers Park: This park is described as having opportunities for formal and
passive recreation. The improved areas provide large expanses of grass for informal
team sports, swimming, picnic areas, and boat launching. Unimproved areas
provide for bird watching and relaxation and natural shoreline opportunities.

e Wallula Gap Preserve: The Benton County Comprehensive Parks Plan describes the
preserve as difficult to access. The site serves as an aesthetic and view property from
the Columbia River and the river corridor. Means to improve access are

recommended such as through easements or other options.

Other desirable improvements include working with the City of Kennewick to develop a
trail that connects Columbia Park to Two Rivers Park and on to Hover Park (Policy 2.10).

The 20-year capital improvement program in the Comprehensive Parks Plan identifies
several proposed projects including:
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e Years 2012-16: Hover Park Master Plan and Improvements

e Years 2012-16: Hover Park Controlled Access

e Years 2012-16: Two-Rivers Park and Trail design

e Years 2016-28: Columbia River Trail (Kennewick, Two-Rivers Park, Hover Park)

Another policy includes that the County should “assist in the development of a Yakima
and Columbia River water trail system with pullouts and stopping points within
riverfront parks” (Policy 1.6). Hover Park is identified as a potential stop on the water

trail.

After completing a planning grant, WDFW received a Boating Facilities Grant from the
Washington State Recreation and Conservation Office (RCO) to improve the Paterson
Boat Launch. According to an RCO web map, this project is in progress and “will allow
WDEFW to fully develop this site by installing a new boat ramp, concrete abutment and
loading float. A new road approach, concrete vault toilet, ADA paved parking pad,
pathways and an ADA loading platform will also be installed. The primary recreation
opportunity provided by the project will be recreational boating.”

Potential Population and Future Tourism DemandFuture population growth would be
limited along the Columbia River shoreline in unincorporated Benton County as

described above.

Tourism is currently limited on the Columbia River within the unincorporated shoreline
jurisdiction by the limited recreation opportunities. However, in addition to County
parks plans described above, long-range planning for the Hanford Reserve includes
accommodation for limited tourism and recreational access to the Columbia. The degree
of tourism will depend on the types of services and amenities made available. The 1999
Final Hanford Comprehensive Land-Use Plan EIS estimated a net increase in
recreational spending of $1.4 million per year (assumes a golf course, RV park, and
museum among other uses); however, the portion of spending that would be
represented by tourism versus local use was not described. Current estimates of

recreation spending and tourism projections are not available.

Historic and Archeological Sites

The Columbia River has been used for centuries for fish, hunting, and transport by
native tribes. As European settlers arrived resource-based agriculture and mining
became more prevalent and there was greater interest to transport products by River.
Between 1930 and 1970, sections of the Columbia River were dammed to promote

navigation, irrigation, and power. The McNary Dam was constructed in 1957. In 1943,
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the Hanford Nuclear Reservation of approximately 600 square miles in size was
established by the U.S. Government for the purposes of developing a nuclear bomb.

A number of historic and archaeological sites are along the Columbia River. The
Hanford B reactor has been designated on the National and State register. There are also
several archaeological sites such as the Hanford Island Archeological Site, the Hanford
North Archeological District, and a number of other archaeological districts along the

River.
Other sites inventoried in or near shoreline jurisdiction include, but are not limited to:

¢ The Wallula/Hover Ferry Site now under water in the vicinity of Hover
e Kennewick Railroad Bridge spanning the Columbia River
e BN Railroad Depot in Plymouth

e Crossing Towers, Pasco-Kennewick Transmission Line Columbia River

6.2 Yakima River

6.2.1
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Current Land Use

Yakima River shoreline parcels, within and touching shoreline jurisdiction, tend to be
pasture/rangeland and agriculture similar to the Columbia River, but there is more
residential and vacant land along the Yakima River and less park land than along the

Columbia River (Figure 6-6).
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Current Land Use Aores - Yakima River Shoseling Parcels

Agriculture 579
Commercial/Services | 4
Cultural, Entertainment, and Recreational 1
Fishing 7
Hanford
Manufacturing B
Mining
Other or Unclassified B0
Parks 114
Pasture/Rangeland 1,744
Residential 718
Reskdentlal - Qutbulldings a5
Transportation, Communication, and Utilities El
Vacant 263
Winery 1
Source: Benton County Assessor, The Watershed Company, and BERK 2012

Figure 6-6. Current land use acres — Yakima River shoreline parcels.

Water-Oriented Uses

Along the Yakima River, water-dependent uses include a recreational boat launch at
Horn Rapids County Park (note: the portion on State-owned aquatic lands is not under
DNR agreement), dams at Horn Rapids and Prosser, wastewater outfalls, and fish
screens on diversion pumps (Benton County 2012).

Water-related uses include irrigation pumping stations and a discharge channel and
settling pond installed by the Yakama Indian Nation Fisheries Program (Benton County
2012).

Water enjoyment uses include parks and open space, a boat launch, and trails. See

Existing and Potential Public Access below.

Transportation and Utilities
Major interstate and state routes crossing the Yakima River or along the river include SR
22,1-82, SR 224, SR 225, and SR 240. County roads crossing the Yakima River or within
shoreline jurisdiction include, but are not limited to, OIE (Old Inland Empire) Highway,
Twin Bridges Road, Harrington Road, Riverside Drive, Byron Road, North River Road,
Demoss Road, and Benton City Road.
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6.2.2

Utilities within shoreline jurisdiction would include water systems, electrical power
systems such as the Ashe-Slatt Transmission Line crossing west of Benton City, natural
gas lines such as in the Prosser vicinity, fiber optic cables along the Yakima River near

Prosser, and several irrigation district facilities (e.g. Roza Irrigation District).

Future Land Use

A majority of the Yakima River shoreline is designated as Rural Lands 5 in the
Comprehensive Plan, with other areas designated as Open Space Conservation, Rural
Lands 1, GMA Agricultural, and Urban Growth Area immediately adjacent to cities.
Implementing zoning largely matches this pattern, with more detailed zones in the

Urban Growth Areas and with Rural Lands 5 implementing Open Space Conservation.

Figure 6-7 shows zoned acres by shoreline reach and Figure 6-8 shows the percentage of
reaches in different zoning districts. Prevalent categories are Rural Lands 5 and Rural
Lands 1, but the reaches have different characteristics with some focused on Parks, Light

Industrial, or Urban Growth Area Residential.

B UNCLASSIFIED

m UGAR

RURAL LANDS 5

RURAL LANDS 1

PARK DISTRICT

7 W LIGHT INDUSTRIAL

— — B HEAVY INDUSTRIAL

s P B GMA AG
m CCR

Note: CCR = Community Center Residential, UGAR = Urban Growth Area Residential, GMA AG = Growth
Management Act Agriculture
Source: Benton County, The Watershed Company, and BERK 2012

Figure
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6-7. Yakima River zoned acres by Reach.
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Note: CCR = Community Center Residential, UGAR = Urban Growth Area Residential, GMA AG = Growth
Management Act Agriculture
Source: Benton County, The Watershed Company, and BERK 2012

Figure 6-8. Yakima River zoning percentage by Reach.

There are approximately 620 vacant acres (150 acres in shoreline jurisdiction), as well as
land that could be further subdivided along the Yakima River. This shows a higher
potential for new growth than the Columbia River, which had far less land available for

new development or redevelopment.

Using similar assumptions as noted in the Columbia River analysis, a land capacity
analysis of 150 vacant parcels shows a potential for between 118 and 260 single-family
dwellings. The lower number represents capacity just within shoreline jurisdiction and
the larger number represents development on whole parcels (land within and
immediately outside jurisdiction). The available vacant land is more likely found in
Reaches Y4 (Harrington), Y6 (River Road), Y8 (OIE), and Y12 (Byron Road). It is likely
that some property owners would not wish to develop their vacant parcels over the

planning period, in which case, the development capacity would be reduced.

There is also a potential for some land used for residential purposes to be further
subdivided, particularly in Reaches Y3 (Barker), Y4 (Harrington) and Y8 (OIE). If
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subdivision occurred consistent with zoning densities, there would be between 134 and
2,573 single-family dwellings, with the smaller number occurring in shoreline
jurisdiction and the larger number representing dwellings both within and immediately
adjacent to shoreline jurisdiction. It should be noted that land that can be further
subdivided was discounted by 100% in Reach Y3 (Barker) within shoreline jurisdiction,
and 50% outside of shoreline jurisdiction, due to the larger wetlands, floodway, and
floodplain areas. Barker Ranch properties that have conservation easements were not

included. Again, market factors may reduce the overall level of subdivision activity.

Based on the housing estimates above and using a 2.67 household size from the 2010
U.S. Census, the added population would equal about 3,168 persons total, with about

673 in shoreline jurisdiction.

6.2.3 Shoreline Permit History

Similar to the Columbia River, shoreline permits along the Yakima River over the past
40 years have addressed a variety of activities with only a few permits in any one year

(see Figure 6-5 above):

e 26 Shoreline Exemptions for a variety of activities such as cable and bridge
replacements, fish screens on diversion pumps, pump stations, maintenance
dredging, and fish habitat enhancement

e 7 SDPs for roads, pumping stations, utility crossing, and a residential short plat

e 21 combined SDPs/Conditional Use Permits for parks, road widening, bridges, and
utility installations

¢ 1 combined SDP/Conditional Use/Variance Permit for an interstate bridge installed
by WSDOT

e 1 Conditional Use Permit for a buried cable across the river

6.2.4 Existing and Potential Public Access

Existing public access includes parks and open space totaling approximately 1,600 acres
with 123 acres located in shoreline jurisdiction, a boat launch at Horn Rapids County

Park, and trails, existing and planned along the Tapteal Greenway.

Parks and Open Space

Existing parks and open space along the Yakima River include Horn Rapids Park and
Rattlesnake Mountain Shooting Facility. There is other state and federal ownership

along the river as well (Table 6-2).
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Table 6-2. Parks and open space acres by Reach — Yakima River.
r‘l'}'each Reach Name Ownership Acres in Jurisdiction
umber

Y1 Richland UGA Federal 4.0
Y2 Riverside Federal 0.1
Y5 Horn Rapids County 92.9
Y5 Horn Rapids Federal 7.4
Y5 Horn Rapids Other 115.2
Y5 Horn Rapids State 5.9
Y6 River Road Federal 4.6
Y8 OIE State 21.7

Source: The Watershed Company, 2012

Recreation: Boat Launches, Fishing Access, and Trails

There is one boat launch at Horn Rapids County Park. In addition, there are several
WDFW water access points in unincorporated areas or in abutting cities, such as at
Prosser, Benton City, Snively Road (at border with West Richland), Hyde Road (City of
Richland), and Duportail Road (City of Richland).

Currently, there is trail access along the Yakima River at Horn Rapids County Park.
There is a plan that would result in 4.4 miles of trails in shoreline jurisdiction following
the Tapteal Greenway Trail. The Tapteal Greenway would provide a recreational and
natural/wildlife corridor across the County, linking major public lands such as Horn
Rapids Park to Columbia Point. Benton County’s Comprehensive Plan Parks and
Recreation Element considers the Tapteal Greenway Plan. In addition, Benton County’s
Parks Comprehensive Plan includes Policy 1.11, “Continue to support the efforts of the
Tapteal Greenway Association to complete the Tapteal Greenway Trail, five miles of
which go through the Horn Rapids Park.” As with the Columbia River, the County
wishes to have a water trail along the Yakima River with pullouts at riverfront parks
(Policy 1.6). The County’s 20-Year Capital Improvements Program does not identify
particular trails along the Yakima River, but does include a Horn Rapids Master Plan

Update and Improvements.

The Red Mountain American Viticultural Area Master Site Plan was prepared for
Benton County and shows potential trail concepts along the Yakima River between
Benton City and West Richland (Benton County 2006). This plan has not been
implemented, but rather shows potential recommendations for agri-tourism uses and

associated recreational support. See Figure 6-9 for a conceptual map.

The U.S. Congress authorized the Ice Age Floods National Geologic Trail in 2009, which
would provide interpretive facilities regarding the Glacial Lake Missoula Floods that

impacted the Northwest more than 12,000 years ago. The trail would extend from
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Yakima County through Benton County along the Yakima River and continue through
Franklin County (Ridges to Rivers Open Space Network Steering Committee 2011).

Based on informal use patterns, there is demand for formal river access in Reach Y3
(Barker). News reports in Summer 2012 note persons wanting to float the river ignoring
“private property” and “no parking” signs and accessing near Twin Bridges and the Van
Giesen bridges (Tri-City Herald, July 22, 2012).

It is expected that additional locations of public access opportunities will be identified
through the SMP visioning process in the first part of 2013.
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Figure 6-9. Red Mountain American Viticultural Area Master Site Plan

Potential Population and Tourism Demand

In addition to the increased demand generated by additional housing within current
land use capacity, there may be additional public access demand associated with tourist
activity. The Red Mountain American Viticultural Area conceptual plan projects a 2%

annual increase in visitation resulting in approximately $1.5 million annual visitors by
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2025. The amount and rate of tourism growth will depend on many factors, as each

different development scenario has different impacts on tourism.

Historic and Archeological Sites

The Yakima River is named for the native Yakama people. Historic structures have been
designated or inventoried largely in the settled communities of Prosser and Benton City,
though there are also some scatted barns and other facilities away from the river. Itis
likely that archaeological sites are located along the river, though it has been altered for
agricultural and other purposes. Additional planning level cultural resources

information is being requested through the Yakama Nation.

SHORELINE MANAGEMENT
RECOMMENDATIONS

The following are recommended actions for translating inventory and characterization
findings into the draft SMP policies, regulations, environment designations, and
restoration strategies for areas within shoreline jurisdiction. In addition to the following
analysis-specific recommendations, the updated SMP will incorporate all other
requirements of the Shoreline Management Act (RCW 90.58) and the Shoreline Master
Program Guidelines (WAC 173-26).

7.1 Environment Designations

As outlined in WAC 173-26-191(1)(d), “Shoreline management must address a wide
range of physical conditions and development settings along shoreline areas. Effective
shoreline management requires that the shoreline master program prescribe different
sets of environmental protection measures, allowable use provisions, and development
standards for each of these shoreline segments.” In WAC 173-26-211(2)(a), the
Guidelines further direct development and assignment of environment designations
based on “existing use pattern, the biological and physical character of the shoreline,
and the goals and aspirations of the community as expressed through comprehensive

plans...”

The County’s current Shoreline Management Master Plan

(http://www.co.benton.wa.us/docview.aspx?docid=10253) utilizes a system of four
environment designations: Natural, Conservancy, Rural, and Urban. The shoreline
environment designation map has not been modified since it was originally developed

in 1974, and thus the environment designation assignments no longer provide the best

119



DRAFT Benton County Shoreline Analysis Report

tit with the existing biological and land use character or the community’s vision as
expressed in the latest Comprehensive Plan. Further, the Hanford area was not assigned
an environment designation due to State-wide misunderstanding of the applicability of
the SMA to federal lands.

The Guidelines recommend use of six unique environments: Aquatic, Natural, Urban
Conservancy, Rural Conservancy, Shoreline Residential, and High Intensity. Urban
Conservancy, Shoreline Residential, and High Intensity are each intended by the
Guidelines to be applied only in incorporated areas, UGAs, and intensely developed
rural areas. However, each jurisdiction may use “alternative” environment
designations, as appropriate, as long as they provide equal or better protection than the

standard.

The findings of this Analysis Report would support development of several alternative

designations to supplement the Guidelines system as follows:

¢ Consider development of an “Agriculture” designation to accommodate unique
agricultural industrial activities (e.g. diversions), as well as recognize the
community’s economic and cultural connection to this important land use.

e Consider application of “Shoreline Residential” environment to residential lands in
the County both inside and outside of UGAs. This would facilitate development of
environment designation-specific residential standards and increase clarity and
usability for residents of the County.

¢ Consider development of a “Hanford” designation.

e Consider development of a “Shoreline Parks” designation that might facilitate

implementation of parks and recreation management plans.

7.2 General Policies and Regulations

7.2.1

7.2.2

120

Archaeological and Historic Resources

The findings of this Shoreline Analysis Report do not suggest a need for additional
regulations beyond those mandated by the SMP Guidelines.

Critical Areas

The County should consider whether the County’s critical areas regulations (Title 15
Critical Areas and Resources), should be incorporated into the SMP by reference or
through direct inclusion. The latter method is generally recommended, particularly
when the critical areas regulations have not been updated recently and thus may require

considerable revision to meet the most current scientific standards as mandated by
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WAC 173-26-201(2)(a). Either method of incorporation will require modification of the

County’s critical areas regulations as it applies in shoreline jurisdiction to meet SMA

criteria. For example:

Any exceptions, such as reasonable use, will need to be removed as the appropriate
SMA process for such action is through the Shoreline Variance.

The critical areas regulations establish buffers for the Columbia and Yakima Rivers
of 100 feet or “to the top of the bank where there is one that is 50' or more in height,
as measured along its incline from the toe, with a slope of 5:1 or greater, and covered
predominantly with native vegetation.” These regulations will need to be revisited
to assess if changes are needed to recognize existing shoreline conditions and to
accommodate water-oriented and other preferred uses consistent with no net loss of
ecological functions (as required by WAC 173-26-221(2)(a)(ii)). In particular, the
County’s existing stream buffers are not environment designation- or waterbody-
based, which indicates that they may need to be further customized to accomplish
these objectives.

The wetlands regulations will need to be updated as well to specify use of the
currently approved federal manual and supplements, the latest Ecology wetland
rating system for Eastern Washington, and the latest science-based wetland buffers
and mitigation ratios.

Sand dunes cover approximately 12 square miles of the Hanford Reservation. This
habitat is extremely sensitive to disturbance. The area is presently well-protected by
federal regulations associated with the Hanford Site, but the area should be
protected if access is ever provided to the Site.

Flood Hazard Reduction

Levee systems are present in the Kennewick UGA, North Finley, Two Rivers, and
Riverside reaches. These levees provide flood protection for existing infrastructure
and development. Consistent with the WAC provisions in the Guidelines, the SMP
should provide maximum flexibility for maintaining flood hazard reduction
measures as needed to continue protection of existing uses.

In areas throughout the Columbia and Yakima Rivers, roads and railroads form de
facto dikes. Per WAC guidance, Benton County is encouraged to craft regulations
that facilitate through incentives the removal of artificial restrictions to natural
channel migration (on the Yakima River) and floodplain functions where feasible
and appropriate. In determining feasibility, the action's relative public costs and
public benefits should be considered in terms of both short- and long-term time

frames.
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7.2.4 Public Access

Provide policies and regulations that recognize and facilitate implementation of
existing County parks, recreation, and open space plans.

Consider integration of regional plans by Tapteal Greenway and Ridges to Rivers, as
well as the Ice Age Floods National Geologic Trails.

Through visioning and other SMP outreach processes, identify other opportunities to
improve public access, such as on land in federal ownership, which could add public

access over the 20-year planning period (e.g. Hanford Reach).

7.2.5 Shoreline Vegetation Conservation

Build on the existing protections provided in the County’s critical areas regulations
and current SMP, paying special attention to measures that will promote retention of
shoreline vegetation, replacement of invasive vegetation with native vegetation, and
development of a well-functioning shoreline which provides both physical and
habitat processes.

Ensure that vegetation provisions allow for appropriate modifications to
accommodate preferred uses, particularly water-oriented uses and public access.
Consider development of environment designation-specific and possibly waterbody-
specific buffer and/or setback strategies that meet requirements for environmental
protection and recognition of local conditions. Reach-based sampling of parcels’
current primary structure setback, functioning vegetation width, and alteration
location are presented in Table 5-7 in Section 5.3 above, and can be used to develop
and evaluate different options.

7.2.6 Water Quality, Stormwater, and Nonpoint Pollution

122

Consider incorporating regulations to facilitate maximum implementation of TMDL
plans for DDT and turbidity in the lower Yakima River, and controlling introduction
of 303(d)-listed pollutants for which TMDLs have not yet been prepared.

Ensure that regulations allow for placement of water quality-related structures or
facilities in shoreline jurisdiction.

Consider adding clarifying statements noting that the policies of the SMP are also
policies of the County’s comprehensive plan and that the policies also apply to
activities outside shoreline jurisdiction that affect water quality within shoreline

jurisdiction. However, the regulations apply only within shoreline jurisdiction.
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7.3 Shoreline Modification Provisions

7.3.1 Shoreline Stabilization

Ensure “replacement” and “repair” definitions and standards are consistent with
WAC 173-26-231(3)(a). Consider defining a replacement threshold so that applicants
and staff will know when “repair” has been exceeded and additional “replacement”
requirements need to be met.

Otherwise, fully implement the intent and principles of the WAC Guidelines.
Reference appropriate exemptions found in the WAC related to “normal
maintenance and repair” and “construction of the normal bulkhead common to
single-family residences.” These are not exemptions from the regulations, however;
they are exemptions from a Shoreline Substantial Development Permit.

Give preference to those types of shoreline modifications that have a lesser impact
on ecological functions. Policies and regulations should promote "soft" over "hard"
shoreline modification measures. Consider requiring a Conditional Use Permit for
any new hard shoreline stabilization, at least in certain environment designations.
Incentives should be included in the SMP that would encourage modification of
existing armoring, where feasible, to improve habitat while still maintaining any

necessary site use and protection.

7.3.2 Piers and Docks

7.3.3 Fill

Develop detailed dimensional and material standards for new piers and
replacement/modified piers, customized for the Columbia River environment.

Be consistent, to the extent practicable based on local conditions and requirements
for no net loss, with Washington Department of Fish and Wildlife and U.S. Army
Corps of Engineers design standards, WAC 332-30-144 regarding private
recreational docks, and the McNary Shoreline Management Plan; recognize special
local issues or circumstances.

Recognize that there a variety of pier and dock types in the Columbia River system,
with highly variable design requirements — from single-family residential dock to a
barge-loading facility.

Restoration fills can benefit shoreline functions and should be encouraged, including
improvements to shoreline habitats, material to anchor LWD placements, and as

needed to implement shoreline restoration.
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¢ TFills waterward of the OHWM to create developable land should be prohibited, and
should only be allowed landward of OHWM if not inconsistent with the

requirement to protect shoreline ecological functions and ecosystem-wide processes.

7.3.4 Breakwaters, Jetties, Groins and Weirs

e Consider prohibiting new breakwaters, jetties, groins, or weirs except where they are

essential to restoration or maintenance of existing water-dependent uses.

7.3.5 Dredging and Dredge Material Disposal

e Except for purposes of shoreline restoration, flood hazard reduction, and
maintenance of existing legal moorage and navigation, consider prohibiting these
modifications.

e Dredging for commercial sale of materials would be considered mining, addressed

in Section 7.4.8, below.

7.3.6 Shoreline Habitat and Natural Systems Enhancement Projects

¢ Consider incentives to encourage restoration projects, particularly in areas identified
as having lower function. For example, allow modification of impervious surface
coverage, density, height, or setback requirements when paired with significant
restoration. Emphasize that certain fills, such as streambed or nearshore gravels or

material to anchor logs, can be an important component of some restoration projects.

7.4 Shoreline Uses

7.4.1 Agriculture

¢ Maintenance of existing agriculture is commercially and culturally important to
Benton County. This should be recognized in shoreline policies.
e Consider a shoreline environment designation and associated regulations that

addresses unique agricultural industrial activities (e.g. diversions).

7.4.2 Aquaculture

e Ensure that any salmon recovery-related aquaculture activities are facilitated in the

aquatic and appropriate upland environments.

7.4.3 Boating Facilities

¢ Benton County includes a variety of commercial, public and private boating
facilities, including port uses and community and park boat moorage and launching
facilities. Regulations for the over- and in-water components should be developed to
provide applicants with as much predictability as possible, while still allowing for an
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appropriate amount of flexibility based on site-specific conditions and use-specific
needs.

Commercial Development

e Recognize commercial uses and consider incentives to attract water-oriented uses in
appropriate locations along the shoreline. There is minimal commercial use in
unincorporated Benton County along the shorelines. Identify criteria for where
future such uses may be appropriate.

e Support the Cities’ efforts to provide for commercial development in their centers

along the rivers.

Forest Practices

e This use is not found in Benton County. Recommend prohibiting it in Benton
County.

Industry

® Recognize current industrial uses and consider incentives to attract water-oriented

uses in appropriate locations along the shoreline.

In-stream Structural Uses

e Small and large-scale in-stream structures intended to produce energy and/or
moderate flooding are found in Benton County. There are also a number of
irrigation diversion and discharge structures in the Columbia and Yakima Rivers.
Regulations need to accommodate anticipated new diversion structures, and
repair/maintenance and possible expansion of existing projects. In particular, if
studies of inter-basin water transfer indicate that in-stream structures would
contribute to improved water quality and shoreline functions, such structures should

be accommodated.

Mining
e Provide general policies and regulations for mining according to the SMP
Guidelines. Clearly differentiate between upland and aquatic mining, and address

recreational mining.

Recreational Development

e Include provisions for existing and potential recreational uses, including boating,
swimming, and fishing.

e Work with local, state and federal parks and refuge officials to ensure consistency

between shoreline policies and regulations and long-term parks management plans.
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e DPolicies and regulations related to parks management should provide clear
preferences for shoreline restoration consistent with public access needs and uses.

Existing “natural” parks should be protected and enhanced.

7.4.10 Residential Development

¢ Residential uses are particularly prevalent and planned along the Yakima River and
would be a relatively less prevalent use on the Columbia River. Recognize current
and planned shoreline residential uses with adequate provision of services and

utilities as appropriate to allow for shoreline recreation and ecological protection.

7.4.11 Transportation and Parking

e Allow for maintenance and improvements to existing roads and parking areas and
for necessary new roads and parking areas where other locations outside of
shoreline jurisdiction are not feasible.

e Address railroads.

e Promote additional trail connections consistent with local and regional plans.

7.4.12 Utilities

e Allow for new, expanded, and maintained utilities with criteria for location and

vegetation restoration as appropriate.

7.5 Restoration Plan

A Restoration Plan document will be prepared at a later phase of the Shoreline Master
Program update process, consistent with WAC 173-26-201(2)(f). The Shoreline
Restoration Plan will address the following six subjects (WAC 173-26-201(2)(f)(i-vi)) and
incorporate findings from this Shoreline Analysis Report:

(i) Identify degraded areas, impaired ecological functions, and sites with potential for

ecological restoration;

(ii)  Establish overall goals and priorities for restoration of degraded areas and impaired

ecological functions;

(iii) Identify existing and ongoing projects and programs that are currently being implemented,
or are reasonably assured of being implemented (based on an evaluation of funding likely in

the foreseeable future), which are designed to contribute to local restoration goals;
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(iv) Identify additional projects and programs needed to achieve local restoration goals, and
implementation strategies including identifying prospective funding sources for those

projects and programs;

(v)  Identify timelines and benchmarks for implementing restoration projects and programs and

achieving local restoration goals; and

(vi)  Provide for mechanisms or strategies to ensure that restoration projects and programs will
be implemented according to plans and to appropriately review the effectiveness of the

projects and programs in meeting the overall restoration goals.

The Restoration Plan will “include goals, policies and actions for restoration of impaired
shoreline ecological functions. These master program provisions should be designed to
achieve overall improvements in shoreline ecological functions over time, when
compared to the status upon adoption of the master program.” The Restoration Plan
will mesh potential projects identified in this report with additional projects, regional or
local efforts, and programs of each jurisdiction, watershed groups, and environmental
organizations that contribute or could potentially contribute to improved ecological

functions of the shoreline.
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9 LIST OF ACRONYMS AND
ABBREVIATIONS

BLM....ooooiiiiiiiiinne United States Bureau of Land Management

CERCLA........ccccocvvne Comprehensive Environmental Response, Compensation, and Liability
Act

CfSueii Cubic Feet per Second

Corps..ccovecicieiiiiiine U.S. Army Corps of Engineers

Ecology .....ccccovuvinunnnne Washington Department of Ecology

EIS...ie Environmental Impact Statement

ESA ..o, Endangered Species Act

FEMA ..o, Federal Emergency Management Agency

GIS.oiiiiiiiiiie Geographic information systems

GMA.....coiiiiee Growth Management Act

HPA.....cooviiiiinn Hydraulic Project Approval

IWRMP ... Yakima River Basin Integrated Water Resource Management Plan

LWD..oviiiii Large Woody Debris

MOU ..., Memorandum of Understanding

NLC..ooiiiiii National Land Cover

NOAA ... National Oceanographic and Atmospheric Administration

NPDES......ccccovvvnne National Pollutant Discharge Elimination System

NRCS.....coovinn Natural Resources Conservation Service

NWIL.iiiiiin National Wetlands Inventory

OHWM .....ccccoevvivinne Ordinary High Water Mark

PAH...cooii Polycyclic aromatic hydrocarbon

PCB...oove Polychlorinated biphenyl

PEIS....cooe Final Programmatic Environmental Impact Statement

PHS....oovie Priority Habitats and Species

RCW ..o Revised Code of Washington

SEPA ..o State Environmental Policy Act

SMA ..o Shoreline Management Act

SMP ..o Shoreline Master Program

SSURGO .....ccccevvuuneeee Soil Survey Geographic Database

TMDL......cooiine Total Maximum Daily Load

UGA ..o Urban Growth Area

USDA ... U.S. Department of Agriculture

USFWS....coviiiiinn U.S. Fish and Wildlife Service



The Watershed Company and BERK
November 2012

U.S. Geological Service

Washington Administrative Code
Washington Department of Fish and Wildlife
Washington Department of Natural Resources

Water Resource Inventory Area
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21 June 2012

Susan Walker

Senior Planner

Benton County Long Range Planning
1002 Dudley Avenue

Prosser, WA 99350

Re:  Proposed Benton County Shoreline Jurisdiction

Dear Susan:

The Watershed Company has developed the attached proposed maps of shoreline
jurisdiction, illustrating the minimum jurisdiction option and the additional full
floodplain and wetland buffers options. This information is provided to assist the
County in selecting its preferred shoreline jurisdiction option.

EXISTING SHORELINE JURISDICTION PER CURRENT SMP

Under the County’s current Shoreline Master Program (SMP), the Yakima River,
Columbia River, and Glade Creek are regulated shorelines. Existing shoreline
jurisdiction includes the shorelands extending 200 feet from the ordinary high water
mark and identified associated wetlands, and includes the floodway and 200 feet of
floodway-adjacent floodplain where present. The County’s adopted map of shoreline
jurisdiction (1974) does not assign an environment designation to the U.S. Department of
Energy’s Hanford Site. The County’s adopted map also does not recognize the
expansion of the cities since 1974, or depict the extent of the shorelands.

PROPOSED SHORELINE JURISDICTION

The first step in updating the map of shoreline jurisdiction is to collect data relevant to
the jurisdiction assessment, namely:

1. Waterbodies: National Hydrography Dataset (download from Ecology
website) for Columbia River, and County’s OHWM polygon layer for
Yakima River dated 2004. An overlay of the data with the aerial generally
revealed a close match with existing conditions. The data was only slightly
modified in areas to better match existing conditions.

750 Sixth Street South | Kirkland, WA 98033
p425.822.5242 | [ 425.827.8136 | watershedco.com
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2. Shoreline Management Act Suggested Points, Arcs and Polygons: Ecology
has identified the upstream limits of shoreline streams and rivers based on
projected mean annual flow of 20 cubic feet per second (cfs) (Higgins 2003),
and those lakes that are 20 acres or greater in size. Verification of the lake
size was conducted using County’s pond inventory dated 2004 in GIS and
2011 aerial photo for those lakes that looked like they might meet the
shoreline size threshold.

3. Floodways and Floodplains: The FEMA Q3 data (download from Ecology
website) was compared to a dataset from the County. The County data
appeared to be equivalent to the Q3, except that the County’s projection
matched the existing condition more accurately. Accordingly, the County’s
data for floodway and floodplains was used to create the shoreline
jurisdiction maps.

4. Wetlands: The U.S. Fish and Wildlife Service National Wetlands Inventory
data set was used to identify wetlands that are potentially associated with the
shoreline. For mapping purposes, all wetlands are shown as potentially
being an element of shoreline jurisdiction if they are in or partially in the area
200 feet upland of the OHWM or are in or partially in the floodway or
floodplain. Other wetlands outside those parameters may also be shoreline-
associated wetlands, but that assessment would need to be made at the site-
specific scale at the time of a development application.

MINIMUM JURISDICTION

The proposed illustration of the minimum shoreline jurisdiction is provided on the
Minimum Shoreline Jurisdiction exhibit. The basic steps are to illustrate 200 feet upland of
OHWWV, add floodways and floodplains, and then clip jurisdiction to extend the greater
of 200 feet from the OHWM or 200 feet of floodplain upland from the floodway (where
present). Shoreline-associated wetlands remain a separate feature on the shoreline
jurisdiction map because they have lower accuracy and are more subject to variation
based on future site-specific delineation and analysis. The minimum shoreline
jurisdiction area, including the potentially associated wetlands, is approximately 9,559
acres.

Rivers/Streams

Consistent with the current SMP, Washington Department of Ecology’s data set shows
that the Yakima and Columbia Rivers in Benton County are Shorelines (20 cfs or
greater), and further are Shorelines of Statewide Significance (200 cfs or greater).
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Glade Creek is noted in the County’s current SMP as a Shoreline of Statewide
Significance, and is also listed in WAC 173-18-070 as a Shoreline of Statewide
Significance. However, Glade Creek is not identified in Ecology’s suggested shoreline
data set as either a Shoreline or a Shoreline of Statewide Significance. USGS published a
report in 2003 that updated its earlier 1971 work identifying the upstream limit of 20 cfs
mean annual flow. The 2003 report predicted the boundary point for streams in
southeastern Washington by applying a multiple-linear-regression equation that relates
mean annual discharge to drainage area and mean annual precipitation (Higgins 2003).
An equation was developed for the lower Yakima hydrologic region, which includes
Benton County. The USGS report noted that “[u]pstream boundary points were not
determined for any of the streams in Benton and Adams Counties because none of the
streams in those counties have mean annual discharges that exceed 20 ft3/s” (Higgins
2003).

Scattered references to stream flows in Glade Creek were found online. One source
notes that Glade Creek is an intermittent stream, largely supplied by irrigation run-off
(Anderson 1982). Another source noted that “most of the water” in Glade Creek is
supplied by groundwater seeps, and that summer flows are higher due to irrigation
runoff (Davis 1992). In a follow-up study by Department of Ecology (Garrigues 1996),
flow measurements at the mouth of Glade Creek were reported at 15.6 and 13.2 cfs in
May and September 1995, respectively. The author further acknowledged that prior
investigators observed little to no water in the summer months in many reaches of the
creek, and speculates that the higher flows noted at two points in 1995 are related to
irrigation. In combination with the USGS projections, these reports support a
determination that Glade Creek is highly unlikely to meet the Shoreline definition for a
shoreline stream, and therefore would not be eligible for further consideration as a
Shoreline of Statewide Significance.

Accordingly, the Columbia and Yakima Rivers remain in shoreline jurisdiction, but
Glade Creek is proposed to be excluded from shoreline jurisdiction based on its stream
flow.

Lakes

According to Ecology’s shoreline data, there are nine suggested “waterbodies (lakes,
wetlands, etc)” present in the County that are 20 acres or greater.

e Three of the waterbodies were included in the proposed shoreline jurisdiction
maps as part of the Columbia River.

» Three of the ponded features are well under 20 acres as determined by review of
aerial photographs and measurement of area using GIS.
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*  One of the features is located in the boundaries of a City.

¢ The remaining two waterbodies are wetlands, and not lakes. Both features are
mapped as potential shoreline-associated wetlands in the Yakima River
floodplain near Richland.

In conclusion, the proposed shoreline jurisdiction does not include any lakes in Benton
County.

OTHER JURISDICTION OPTIONS

The information above describes assembly of the minimum shoreline jurisdiction. The
County may further elect to expand jurisdiction to include 1) all or part of the 100-year
floodplain, and/or 2) buffers of associated wetlands’ that would otherwise encompass
areas outside of shoreline jurisdiction. Under either of these options, the area of
shoreline jurisdiction increases and additional properties or areas of properties would be
subject to the SMP and its additional layer of permitting requirements.

Floodplain

The 100-year floodplain option was assembled by combining the minimum shoreline
jurisdiction with the remaining floodplain that is beyond the 200 feet of floodplain
adjacent to floodways. The resulting optional jurisdiction is illustrated on the Minimum
Jurisdiction and 100 Year Floodplain exhibit. This option increases the total area of
jurisdiction by 1,731 acres (an 18% increase), most of which is found on the Columbia
River in an agricultural area just west of Hanford and in the Umatilla National Wildlife
Refuge, and in areas on the Yakima located between Richland and West Richland and
between West Richland and Benton City.

Use of this option would allow for maximum integration and consistency of the SMP
with Chapter 3.26: Flood Damage Prevention and Chapter 15.30: Frequently Flooded
Areas of the County’s Code.

Wetland Buffers

The wetland buffers option was assembled by combining the minimum shoreline
jurisdiction with buffers assigned to the potentially associated wetlands. The available
GIS information does not include wetland classifications using Ecology’s wetland rating

" The RCW actually allows for expansion of jurisdiction to include critical area buffers, not just wetland
buffers. However, this generally is limited to wetland buffers in practice. The nature of non-shoreline
streams as a mostly perpendicular element to a shoreline waterbody already brings their full buffer into
shoreline jurisdiction. Geologically hazardous areas are generally assigned a setback, not a buffer. Critical
aquifer recharge areas (CARAs) are not addressed in the SMA or SMP Guidelines, and CARAs further are
not assigned a setback or a buffer.
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system as required by the County’s critical areas regulations. Accordingly, a buffer of
100 feet, corresponding to a Category II wetland, was assigned to all potentially
associated wetlands solely for illustration purposes (see Minimum Jurisdiction and
Wetland Buffers exhibit).

Expanding the minimum jurisdiction to encompass associated wetland buffers would
add 833 acres to the total shoreline jurisdiction area, an increase of 8.7 percent from the
minimum jurisdiction. Most of the wetland buffer acreage expansion is located on the
associated wetland complex on the Yakima River between Richland and West Richland
and on wetlands mapped on the Columbia River islands or in the Umatilla National
Wildlife Refuge.

RCW 36.70A.480(6) says “If a local jurisdiction's master program does not include land
necessary for buffers for critical areas that occur within shorelines of the state, as
authorized by RCW 90.58.030(2)(f), then the local jurisdiction shall continue to regulate
those critical areas and their required buffers pursuant to RCW 36.70A.060(2).”
Ecology’s SMP Handbook chapter on Shoreline Jurisdiction explains the implications of
this RCW as follows:

If the local government chooses not to extend its shoreline jurisdiction under
RCW 90.58.030(2)(f)(ii), the CAO will protect the entire critical area and its buffers
(see RCW 36.70A.480(6)). The CAO will continue to apply to the entire critical
area and its buffers, even after SMP approval. However, the SMP will also apply
to the portion(s) of the critical area and its buffers that lie within shoreline
jurisdiction. This means the subject critical area and some or all of its buffers will
have “dual coverage” with regulation by both the SMP and the CAO.

Please call if you have any questions.

Sincerely,

WWM’MWZ/

Amy Summe
Environmental Planner

Enclosures
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Shoreline Inventory Map Folio (online at

www.BENTONCOUNTYSMPUPDATE.com)
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Map of Shoreline Reaches
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TECHNICAL MEMORANDUM gWATEP\S]“]ED

Date: 01 November 2012

To: Amy Summe

From: Al Wald, LG, LHG, Hydrogeologist
Project Number: 120209

Project Name: Benton County SMP Update

Introduction. The purpose of this study is to assess and delineate a Channel Migration
Zone (CMZ) for the Lower Yakima River in Benton County, Washington. The essential
elements of the CMZ are the Active Channel Corridor (ACC), Avulsion Hazard Area
(AHA), Erosion Hazard Area (EHA), and Disconnected Migration Areas (DMA) as
defined for shoreline planning purposes (WDOE 2011). These elements are delineated
using recommended criteria including LiDAR topography (USBR 2000), aerial
photography (Benton County 2010), and both historic and current mapping in the area.
The CMZ represents a graphical overlay of the different elements and does not include
field surveys or onsite data collection. Approvals for projects and permits relying on
these boundaries should include detailed assessments with stream surveys, particularly
in active channel areas with sedimentary deposits downstream of Benton City.

CMZ maps for the Lower Yakima River will be included in the 2012 Benton County
Shoreline Master Program (SMP) update. The Columbia River CMZ is not included in
the update because river flows are regulated by hydropower dams and shoreline areas
upstream of Richland are in federal ownership (WDOE 2012).

Study Area. The Lower Yakima River Basin downstream of the Benton County line
(Section 7, Township 8N, Range 24E) drains an area of 686 square miles to the Yakima
River confluence at the Columbia River (Section 19, Township 9N, Range 29E). The
mainstem is 52.2 river miles (RM) in length and flows from elevation of 651 feet mean
sea level (msl) to elevation 341 feet msl at the confluence (Google Earth 2012). Overall
gradient of the river is 6 feet/mile or 0.1%. The study includes unincorporated areas
within the basin, but does not include areas within the city limits of Richland, West
Richland, Benton City, and Prosser.

The geologic material of the Lower Yakima River Basin is composed of four major rock
types: Columbia River Basalt (basalt), Columbia River flood and glaciolacustrine
deposits, upland nonmarine deposits (principally loess), and river alluvium. The lower
river flows in a southeasterly direction through the Yakima Fold Belt, a subprovince of
the Columbia Basin Physiographic Province, in a relatively narrow synclinal valley
between the southern extent of Rattlesnake Hills and the northern extent of Horse
Heaven Hills (WDNR 1990). The river bends abruptly at a fold in the Horse Heaven
Hills, between Goose Hill and Benton City, and flows northly between Red Mountain

750 Sixth Street South  Kirkland, WA 98033
p425.822.5242 ' [ 425.827.8136 | watershedco.com



The Watershed Company
Technical Memorandum

1 November 2012

Page 2

and the southeastern extent of Rattlesnake Hills. Much of the river valley upstream of
Horn Rapids is confined within a narrow canyon eroded into the basalt (Kinnison and
Sceva 1963) and numerous bedrock outcrops restrict the width and depth of the channel.
The area from Prosser Dam (RM 47) to Chandler Powerhouse (RM 35) is a narrow
canyon of bedrock (Wise et al. 2009) and the channel is confined with minimal meanders
and braiding (Appel et al. 2011). Geologic controls on valley form near Benton City
(Kiona) are shown in Figure 1 (from Kinnison and Sceva 1963).

SSE. NNW.

6001

9/27 -1962
Yakima River

","",".

o W TP, v

Columbia River

mmmuw[ﬂ]ﬂlmm basalt

g

300

il
1

1 Mile
Figure 1. Geologic controls on valley form near Benton City (Kiona)

The river bends at Horn Rapids and flows southeasterly through Columbia River flood
deposits in the area of West Richland and Richland (Schuster 2002 and Freudenthal
2012). The river valley is dominated by alluvial deposits with numerous side channels
and islands in the river (Appel et al. 2011) although the channel is constrained by
artificial structural controls that restrict river meandering and braiding.

Active channel width is generally confined by bedrock outcrops, railroad and highway
embankments, improved (paved) township roads, irrigation diversions and canals, flood
control levees, numerous bridges, and three dams. The lower river habitat type is
dominated by runs with few riffles and one short pool (Wise et al. 2009).

Impoundments backwater variable lengths of the channel behind Prosser Dam, Horn
Rapids Dam, and McNary Dam on the Columbia River.

The hydrologic regime of the lower river has been altered by irrigation storage and
diversion projects upstream although the general effect of these changes has been to
reduce high flow magnitudes and extend their durations. Figure 2 shows the reduced
range in high flows of record for the USGS gage at Kiona, WA (below).
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Figure 2. High flows of record at Kiona, WA

Table 1 shows calculated peak flows for the lower Yakima River (below). They range
from a 2-year discharge of 16,200 cfs upstream to a 100-year discharge of 57,900 cfs at the
confluence (USGS Streamstats 2012).

Table 1. Peak flows for the lower Yakima River
Drainage area
(sq mi) Q2 cfs Q10 cfs Q100 cfs
Yakima River at 5397 16,200 30,500 52,800
Benton County Line
Yakima River at 6,083 17,800 33,500 57,900
Columbia River

Note: these discharges are presented for comparative purposes only as drainage area is outside the range
of study parameters.

Study Reaches. For purposes of this study, the Lower Yakima River includes three
reaches: the Prosser Reach (RM 52.2 to RM 29.9), the Horn Rapids Reach (RM 29.9 to RM
17.5), and the Richland Reach (RM 17.5 to RM 0.0).

The Prosser Reach extends 22.3 river miles from the Benton County line to the USGS
gage (#12510500) at Kiona. The stream gradient ranges from 0.15% near Prosser to 0.12%
at Chandler (USBR 2003). Average gradient is 0.16% and valley width is generally
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defined by bedrock control. The active channel is stable. Channel width ranges from
less than 100 feet in the bedrock canyon below Prosser to great than 150 feet upstream

where impounded behind Prosser Dam (RM 46.9). Figure 3 (below) shows a cross-

section at RM 45 in this reach (USBR 2003).

Streambed Profile for the Yakima River at Prosser, WA
(BOR Gaging Station YRPW, RM 45)

RAQA‘_-'

Elevation ()
N »
~
-
-

5592

591
50 100 ) 00
Distance (ft)

Figure 3. Channel cross section at river mile (RM) 45.

The Horn Rapids Reach extends 12.4 river miles from the USGS gage at Kiona to Horn
Rapids Dam. Valley width through most of the reach is constrained by bedrock and

consolidated sediments downstream of Benton City. Active channel width is less than
100 feet in some locations. Figure 4 (below) shows a cross-section at RM 29.9 in this

reach (USBR 2003). Total channel width is 250 feet, including 150 feet of overbank, at

this location.
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Elavation (1)

Figure 4.

Streambed Profile for the Yakima River at Kiona, WA

(USGS Gaging Station 12510500, RM 29.9)

Distance (ft)

Channel cross section elevation at river mile (RM) 29.9.

The Richland Reach extends 14 river miles from Horn Rapids Dam to RM 3.5 at the city
limits of Richland. Valley fill is composed of Columbia River floodplain and alluvial

deposits. The reach gradient near Horn Rapids is 0.1% in a meandering planform with a
sinuosity of 1.8 (WSDOT 2007).

Table 2 (below) presents a summary of reach characteristics:

Table 2. Channel reach characteristics.
Avg
. Avg valley
Length | Goology | CGradient | ™ igth channel |y oy
(miles) (%) (VW) (ft) width
(CW) (ft)

Prosser Reach 22.2 bedrock 0.16 2,415 125 19.3
Horn Rapids 12.4 bedrock 0.06 2 844 90 316
Reach
Richland 175 | sediments |  0.10 3,468 85 408
Reach

Active Channel Corridor (Historic Migration Zone). An overlay of the 1864 General
Land Office (GLO) maps on 2009 aerial photography showed no measureable change in
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the HMA through most of the study area (Appel et al. 2011). Changes in channel
alignment noted downstream of West Richland were outside of the study area. Figure 5
(below) is the Horn Rapids Section of the GLO overlay (Benton County 2010).

Yakima River - 1864 General Land Overlay
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Figure 5. Horn Rapids section of the 1864 General Land Office (GLO) map.

Active Channel Area (ACA) delineation in the study reaches reflects long-term channel
stability due to geologic (bedrock) constraints; reduced high flows due to storage and
diversion; and extensive buildout of railroads, township roads and highways, bridges,
irrigation works, dams, and other forms of infrastructure. ACA boundaries were further
evaluated with cross-sections plotted from the 2000 LiDAR coverage. Figure 6 (below) is
a cross-section showing valley confinement and channel position in the Prosser Reach.
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Figure 6. Channel cross-section showing valley confinement and channel position in the

Prosser Reach.

Avulsion Hazard Area (AHA). A relatively low gradient and geologic and structural
controls on active channel width greatly reduce the risk of avulsion in the Prosser and

Horn Rapids Reaches of the Lower Yakima River. Avulsion potential in alluvial sections

of the Richland Reach is further reduced by backwater effects from McNary Dam on the
Columbia River and structural controls due to developments and infrastructure. For
this study, the AHA includes the upland extent of historic or relic side channels and
geomorphic features without bedrock or mapped structural controls. Other features
considered stable were flagged for geologic considerations. Relic point bars and other
channel features were evaluated for relative risk of avulsion using LiDAR bare-earth
elevation plots. Figure 7 (below) is a LIDAR plot of bare-earth elevations from RM 37.5
to RM 39+ showing a relic point bar currently inactive, but flagged subject to scour
during high flows.
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LiDAR plot of bare-earth elevations from RM 37.5 to RM 39+ showing a currently

inactive relic point bar, but flagged as subject to scour during high flows.

Erosion Risk Areas (ERA). The risk of bank erosion occurs where riverbanks and
terraces composed of alluvium or other unconsolidated sediments are undermined by
high flows. Riverbank erosion has been documented for relatively short sections
downstream of Benton City (Benton CD 2009) and along highway SR 240 (WSDOT
2007). In these cases, erosion was treated with standard bioengineering methods. A
geologic flag was included for channel features that appear inactive, but may be subject
to bank erosion during high flows.

Disconnected Migration Areas (DMA). For this study, the DMA includes many but not
all of the legally existing artificial structures that may limit the extent of the CMZ. Table
3 (below) lists structures evaluated for the study reaches:

Table 3.

Structures evaluated in each study reach.

Prosser Reach Horn Rapids Reach Richland Reach
Federal and State
Highways and Bridges SR12 SR 225 SR 240
Improved Roads (paved) Old Inland Empire, Demoss Road, Snively Road,

Byron Road

Lower River Road

Yakima River Road
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Prosser Reach

Horn Rapids Reach

Richland Reach

Dams, Diversion
Structures, Canals

Prosser Dam,

Chandler Powerhouse,

Chandler Canal,
Kennewick Canal,

Horn Rapids Dam,
Kiona Canal, Columbia
Canal

McNary Dam
(Columbia R.),
Columbia Canal,
Richland Canal, Horn

Kiona Canal Rapids Ditch
Rallroe!d embankments Burlington Northern Union Pacific RR
and Bridges RR
Flood Control Levees and Corps of Engineers
Revetments unknown unknown levee RM 16- RM

171

Shoreline Modification, unknown unknown unknown
Groins, Barbs, RipRap
Municipal Structures,
Sewage Treatment Plant Prosser STP Benton City STP

(STP)

SMP Channel Migration Zone (CMZ). The SMP regulatory CMZ is based on the

equation CMZ = ACA + AHA + ERA - DMA (Ecology 2011). The following maps show
the elements of the equation for subsections of each reach. The Shoreline Inventory Map
Folio in Appendix B contains the final maps showing the GIS-digitized regulatory CMZ.
The Appendix B maps include internal review and corrections by The Watershed
Company using high resolution comparison of initial boundary delineations. These
maps were reviewed by the Department of Ecology using an ArcGIS water surface
elevation model for comparison to LiDAR elevation-based delineations (Olson 2012).
Based on this review, only minor changes or adjustments in CMZ boundaries were
made in the Prosser Reach, RM 52 to 30. Changes in delineations in the Horn Rapids
and Richland reaches generally reflect minor adjustments for water surface conditions
and infrastructure. A change in boundary delineation was made on the right bank in the
vicinity of RM 28 (Horn Rapids Reach) to reflect erodible deposits and unsurfaced roads
subject to scour during high flows. A change in boundary delineation was made on the
left bank in the vicinity of RM 10.8 to 11.2 to include an abandoned oxbow and oxbow
lake feature subject to potential avulsion during high flows. Although there is no photo
documentation of past avulsion at this site, the photo record is incomplete and the site
has no obvious barrier to future avulsion that would exclude it from delineation.
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Notes: RM 6.9 to 8.4

Active Channel Area, yellow (riparian zone)

Avulsion Hazard Area, green (waterward of flood control levee)

Erosion Risk Area, generally within ACA. Geological setback, none

Disconnected Migration Area, outside of flood control levee, Riverside Drive, Columbia Canal
CMZ (red) including waterward of Riverside Drive
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Notes: RM 9.4 to 13.7

Active Channel Area, yellow (riparian zone)
Avulsion Hazard Areas, scroll bar at RM12.3 and potential meander cutoff at RM11.5

Erosion Risk Area, generally within ACA. Geologic setback, none
Disconnected Migration Area, outside of Yakima River Drive, Twin Bridges, irrigation circles

CMZ, red
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Notes: RM 13.7 to 15.5
Active Channel Area, yellow (riparian area)
Avulsion Hazard Area, point bar at RM 15.6 to RM 14.5

Erosion Risk Area, generally within ACA. Geologic flag, black (right bank RM 14.5 to RM15.6)
relic point bar, subject to erosion during high flows

Disconnected Migration Area, outside of Yakima River Drive, Northstar PR NE, irrigation circle
CMZ, red




a S00 1,000 2,000

Feet

Notes: RM 15.5to0 16.2
Active Channel Area, yellow (riparian zone)
Avulsion Hazard Area, moderate to low risk at mid-channel island, RM 16
Erosion Risk Area, generally within ACA. Geologic flag, black (right bank RM 15.6 to RM 16), relic
point bar, subject to scour during high flows
Disconnected Migration Area, outside of Columbia Canal, Yakima River Drive, Snively Rd
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Notes: RM 16.2 to RM 20.4
Active Channel Area, yellow (riparian zone)
Avulsion Hazard Area, relic point bar at RM 19
Erosion Risk Area, generally within ACA. Geologic setback, none
Disconnected Migration Area, outside of highway SR240, Horn Rapids Dam (RM 18), and
Harrington PR NE
CMZ, red



a S00 1,000 2,000

Feet

Notes: RM 20.4 to RM 23.1
Active Channel Area, yellow (riparian area)
Avulsion Hazard Area, none
Erosion Risk Area, generally within ACA. Geologic setback, none
Disconnected Migration Area, outside of highway SR225
CMZ, red



Notes: RM 23.2 to RM 25.5
Active Channel Area, yellow (riparian zone)
Avulsion Hazard Area, relic channel at RM 24.6, inactive point bar RM 23.5 to RM 24.5
Erosion Risk Area, generally within ACA. Geologic setback, none
Disconnected Migration Area, outside of DeMoss Rd, Overlook Dr.
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Notes: RM 25.5-RM 27.2
Active Channel Area, yellow (riparian zone)
Avulsion Hazard Area, relic point bar upstream of island, RM 26
Erosion Risk Area, generally within ACA. Geologic setback, none
Disconnected Migration Area, outside of Ruppert Rd, Demoss Rd, Union Pacific RR

CMZ, red
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Notes: RM 27.2 to RM 32.4 (interrupted at Benton City)
Active Channel Area, yellow (riparian zone)

Avulsion Hazard Area, relic point bar at RM 27.6 and at RM 31.7
Erosion Risk Area, generally within ACA. Geologic setback, none

Burlington Northern Railroad

Disconnected Migration Area, outside of Union Pacific Railroad Bridge at RM 28.6, Demoss Rd,
CMZ, red
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Notes: RM 28.8 to RM 31.5, Benton City
Active Channel Area, yellow (riparian zone)
Avulsion Hazard Area, none
Erosion Risk Area, gnerally within ACA. Geologic setback, none

Disconnected Migration Area, outside of Demoss Rd, Burlington Northern RR
CMZ, red
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Notes: RM 32.4 to RM 34.5
Active Channel Area, yellow (riparian zone)
Avulsion Hazard Area, none
Erosion Risk Area, generally within ACA. Geologic setback, none
Disconnected Migration Area, outside of Burlington Northern RR (RM 33.3)
CMZ, red



Notes: RM 34.5to 37.5
Active Channel Area, yellow (riparian zone)
Avulsion Hazard Area, little to none
Erosion Risk Area, generally within ACA. Geologic flag, black (left bank RM 36 to RM 37.5), relic
point bar waterward of Union Pacific RR, subject to scour during peak flows
Disconnected Migration Area, slight to none outside of Burlington Northern RR

CMZ, red
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Notes: RM 37.5 to RM 39+

Active Channel Area, yellow (riparian zone)
Avulsion Hazard Area, small area at tip of relic point bar, left bank RM 39+

Erosion Risk Area, generally within ACA. Geologic flag, black (left bank RM 39+) relic point bar
waterward of Chandler Canal and Union Pacific RR, subject to scour during peak flows

Disconnected Migration Area, area of point bar downstream of Hosko and Rattery Road

CMZ, red



Notes: RM 39+ to Prosser, WA
Active Channel Area, yellow (riparian zone)
Avulsion Hazard Area, little to none
Erosion Risk Area, generally within ACA. Geologic flag (black) for old landslide and terrace
deposits generally unstable or subject to erosion during high flows
Disconnected Migration Area, little to none
CMZ, red



Notes: Lower Yakima River at Prosser, WA
Active Channel Area, yellow (riparian zone)
Avulsion Hazard Area, little to none
Erosion Risk Area, generally within ACA. Geologic flag (black) for old landslide and terrace
deposits generally unstable or subject to erosion during high flows
Disconnected Migration Area, little to none
CMZ, red



Notes: Lower Yakima River at Prosser, WA (continued)
Active Channel Area, yellow (riparian zone)
Avulsion Hazard Area, little to none
Erosion Risk Area, generally within ACA. Geologic flag (black) at small, relic point bar upstream
of 6th St. Bridge, backwater to Prosser Dam
Disconnected Migration Area, little to none
CMZ, red



Notes: Lower Yakima River, upstream of Prosser, WA
Active Channel Area, yellow (riparian zone)
Avulsion Hazard Area, little to none
Erosion Risk Area, generally within ACA. Geologic setback, none
Disconnected Migration Area, little to none, outside of Byron Road
CMZ, red
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Notes: Lower Yakima River at Benton County line
Active Channel Area, yellow (riparian zone)
Avulsion Hazard Area, little to none
Erosion Hazard Area, generally within ACA. Geologic setback, none
Disconnected Migration Area, little to none
CMZ, red



