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1.0 Introduction and Background

The Oregon Department of Environmental Quality (DEQ) has set Total Maximum Daily Loads
(TMDLs) for water bodies located in the Willamette River Basin. Any agency or municipality
that has legal authority over activities or areas that are sources of pollutants that impact water
quality are known as Designated Management Agencies (DMAs). DMAs that are responsible
for areas discharging to a TMDL water body must develop an Implementation Plan describing
strategies to be undertaken to address TMDL pollutants (DEQ 2006).

The City of West Linn, located on the border of the Tualatin River Subbasin and the Middle
Willamette and Lower Willamette Subbasins of the Willamette River, must comply with this
requirement. This requirement specifically pertains to those areas of the City that discharge to
the Willamette River. However, areas in the Tualatin River basin are exempt from these
requirements for parameters that have already been addressed and covered as part of the Tualatin
River TMDL. The TMDL parameters of concern for the Lower and Middle Willamette subbasins
include temperature, bacteria, and mercury. This document represents the TMDL
Implementation Plan for the City of West Linn, specifically addressing the Willamette River
TMDL for temperature. A detailed overview of management strategies for bacteria and mercury
is also provided in this plan, although compliance with the TMDL for these parameters is
covered by the City’s March 2012, MS4 NPDES stormwater permit.

This document is arranged in five sections. Section 1.0 provides an overview of the TMDL
Implementation Plan and provides background on the Willamette River TMDL with respect to
West Linn. Section 2.0 provides an overview of how the City’s 2012 MS4 NPDES permit
addresses TMDL compliance with respect to bacteria and mercury. Section 3.0 provides the
temperature portion of the TMDL Implementation Plan. Section 4.0 provides evidence of
compliance with land use requirements. Section 5.0 discusses additional elements required in the
Water Quality Management Plan (WQMP) for the Willamette River TMDL.: public involvement,
fiscal analysis, legal authority and cold water refugia.

1.1  Total Maximum Daily Loads Summary

The Federal Clean Water Act (CWA) of 1977 gave authorization to the U.S. Environmental
Protection Agency (EPA) to restore and maintain water quality in all water bodies within the
United States. In response to the CWA, the EPA designated certain state agencies, DEQ for the
State of Oregon, to develop water quality standards, perform water quality monitoring to
understand current conditions, determine sources of pollution, and develop TMDLSs as a tool to
improve water quality and restore the beneficial uses of surface waters. When a water body is
found not to meet water quality standards, it is first placed on the 303(d) list as an impaired water
body, and the development of a TMDL follows.

A TMDL specifies the maximum amount of a pollutant that a water body can receive and still
meet water quality standards, and it allocates pollutant loadings among point and non—point
sources, background levels, reserves for future growth, and a margin of safety. Point sources are
typically defined as those sources that enter surface waters through a pipe or defined conveyance
system (i.e., municipal and industrial stormwater and/or wastewater discharges from wastewater



treatment plants). Wasteload allocations (WLASs) are provided in the TMDL for point sources.
Nonpoint sources are typically defined as those sources that enter surface waters through more
diffuse and dispersed overland flow (e.g., surface runoff from agricultural and forested lands).
Load allocations (LAS) are provided in the TMDL for nonpoint sources. Implementation plans
are a DMA’s response to the TMDL, describing management strategies that they will implement
and monitor to mitigate excess loading of TMDL pollutants (DEQ 2006).

In September 2006, DEQ issued a TMDL for nine subbasins within the Willamette River Basin
in an effort to protect and restore the beneficial uses of the Willamette River. This TMDL is the
largest TMDL undertaken by the DEQ thus far. The Willamette River watershed is divided into
12 subbasins; however, the Tualatin Subbasin is not covered under this TMDL for bacteria and
temperature since it already has a TMDL in place for those parameters. Mercury, bacteria, and
temperature have been identified as problematic constituents for the Willamette River.
Additional pollutants have been identified as problematic for specific tributaries and portions of
the main stem Willamette River; these pollutants are: dissolved oxygen, turbidity, and toxics and
are not covered under the scope of this plan as they are not listed of concern in areas covered by
West Linn (DEQ 2006).

Chapter 14 of the Willamette River TMDL provides a Water Quality Management Plan, which
presents management measures for jurisdictions discharging to the Willamette River, in order to
comply with the TMDL requirements. In addition, a TMDL Implementation Plan Guidance for
State and Local DMAs (May 2007) is available to jurisdictions to assist in preparing their
individual TMDL Implementation Plans. Both documents are referenced in the preparation of
this TMDL Implementation Plan.

1.2 Willamette River and the Middle and Lower Willamette Subbasins

The Willamette River watershed encompasses 11,500 square miles and is home to 70% of
Oregon’s population, which equates to 3,919,000 people (PSU Population Research Center
12/15/2013). The Willamette River and its tributaries are an important resource for residents of
the watershed, providing beneficial uses such as private and public drinking water supply,
industrial water supply, irrigation, recreation, aesthetic quality, natural habitat, and other
functions.

West Linn falls within the boundaries of both the Middle and Lower Willamette Subbasins of the
Willamette River (Figure 1-1). Together, these two subbasins include portions of seven counties
and 30 cities, encompassing a total of 1,106 square miles.

The Lower Willamette Subbasin is situated in the northern portion of the Willamette Basin. Its
boundary extends from the foothills of the Cascades on the east side of the Willamette River to
the Tualatin divide on the west, from the City of St. Helens to the northeast, and to the
Willamette Falls at river mile (RM) 26.6 to the south. Included in this subbasin is the City of
Portland, which is Oregon’s largest city. The area in this subbasin is almost completely privately
owned, with some scattering of land owned by the U.S. Forest Service and state wildlife refuges
in the northwest and lowlands near Sturgeon Lake. Primary land use includes urban, forestry,

and agriculture.

Figure 1-1
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The Middle Willamette Sub basin includes area draining to the Willamette River from
Willamette Falls at River Mile 26.6 to River Mile 108. From the East, the Middle Willamette
Subbasin drains a portion of the Cascade foothills, and from the west drains a portion of the
Coast Range. The subbasin is further divided into the following four smaller watersheds:
Abernethy Creek Watershed, Mill Creek Watershed, Rickreal Creek Watershed, and Willamette
River/Chehalem Creek Watershed. Although there are small areas of public land located
throughout the subbasin, it is comprised primarily of private land. Chief land uses include
agriculture, forestry, and urban activities.

1.3  City of West Linn Background

The City of West Linn is located in Clackamas County and covers approximately seven square
miles. The City is bounded on the north by the City of Lake Oswego, on the west by
unincorporated Clackamas County, and on the east by the Willamette River (Figure 1-1). West
Linn has a population of approximately 25,425 as of July 1%, 2013. The City is primarily a
residential community with some commercial land use along Highway 43, Historic Willamette
Neighborhood, and some on top of Salamo Road.

There are a number of perennial streams within the City of West Linn that drain to the
Willamette and Tualatin Rivers (Figure 1-2). Tanner Creek and other smaller tributaries drain
approximately 87% of the city area to the Willamette River. The remainder is routed to the
Tualatin River through small tributaries such as Fritchie and Stevens Creek (West Linn IER
2006). The Tualatin River currently has a TMDL in place for phosphorous, dissolved oxygen,
bacteria, and temperature. Major transportation corridors of I-205 and OR—43 run through the
City. It should be noted that these highways are under Oregon Department of Transportation
(ODOT) jurisdiction and this TMDL Implementation Plan does not cover those areas. In
addition, with respect to bacteria and temperature, this TMDL Implementation Plan does not
pertain to those areas of the City that drain to the Tualatin River, as a TMDL with separate
requirements is already in place for these tributary areas.

West Linn obtained its newest municipal separate storm sewer system (MS4) National Pollutant
Discharge Elimination System (NPDES) permit from DEQ on March 16", 2012 for its municipal
stormwater discharges to surface waters as a co—permittee on Clackamas County’s Phase 1 MS4
NPDES permit. The City’s municipal stormwater discharges are considered to be point sources
since they are covered by a permit. West Linn includes some stormwater discharges that flow
overland and enter receiving waters directly without first entering the City’s stormwater
conveyance system or MS4. While these discharges would typically be considered nonpoint
sources, they have been included and covered under the City’s NPDES permit for ease in
management, and therefore the management strategies summarized in Section 2.0 that are listed
as occurring under the City’s NPDES permit cover these areas as well.

1.4  TMDL and Implementation Plan Goals

The primary goal of the Willamette River TMDL is to ensure that standards for temperature,
bacteria, and mercury are not exceeded because waterways that are too warm will not support
healthy fish rearing and spawning habitat; bacteria—contaminated water can cause illness in
humans; and elevated levels of mercury have resulted in health advisories to limit the amount of
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fish that can be safely consumed. The goal of this implementation plan is to meet TMDL
requirements by developing management strategies and schedules to minimize pollutant loads of
heat energy (temperature). Another goal is to provide an overview (for reference purposes only)
of management strategies and schedules that are implemented under the City’s MS4 NPDES
stormwater permit to comply with the bacteria and mercury portions of the TMDL.

1.5  TMDL Implementation Plan Requirements

The Willamette River TMDL addresses bacteria, mercury, and temperature. DEQ created a
Water Quality Management Plan (WQMP) for the Willamette Basin TMDL in 2006 meant to
provide the framework for the management strategies to attain and maintain water quality
standards within the Willamette Basin (OAR 340-042-0040—(4)). Per the WQMP, these
strategies are to be submitted by DMAs to the DEQ as a TMDL Implementation Plan. The
TMDL Implementation Plans need to identify activities that the City is currently conducting, or
planning to implement, to address the TMDL parameters and minimize their effects on receiving
water quality. For the Willamette Basin specifically, the DMAs were to develop and submit
these plans to the DEQ within 18 months after the release of the final TMDLs. The final TMDLs
were released on September 21, 2006; consequently the TMDL Implementation Plans developed
by the DMASs were due by March 31, 2008. This revised Implementation Plan is the newest
version that DEQ expects to have by June 30", 2014. In all of the preceding years since 2008,
the City of West Linn has submitted Annual TMDL Implementation Update Reports along with
the yearly NPDES reports.

Oregon Administrative Rule (OAR) 340-042-0080(3) requires the TMDL Implementation Plan
to cover the following five components:

1. Management strategies that the DMA or other responsible person will use to achieve load
allocations and reduce pollutant loading;

2. A timeline and schedule to achieve measurable milestones;

3. A plan for performance monitoring and periodic review and revision of the
implementation plan;

4. Evidence of compliance with applicable statewide land use requirements; and
5. Any other analyses or information as specified in the Water Quality Management Plan.

Section 2.0 provides an overview and reference regarding strategies in the City’s MS4 NPDES
permit that address TMDL compliance for bacteria and mercury. The first three requirements
above are discussed separately for temperature and are covered in Section 3.0. The fourth
requirement requires evaluation of the plan’s conformance with the City’s land use goals and
comprehensive plan. This is covered in Section 4.0. The fifth requirement, discussed in Section
5.0, addresses additional items identified in the WQMP that the DMA must address. These items
include:



Determine how best to provide for public involvement;

Analyze funding to determine what additional resources are necessary to develop,
implement, and maintain the management strategies;

Include citations and brief descriptions of legal authority used to carry out the
management strategies; and

Address areas of cold water refugia.



2.0 Bacteria and Mercury TMDLs

As described in Section 1.0, a TMDL specifies the maximum amount of a pollutant that a water
body can receive and still meet water quality standards, and it allocates pollutant loadings among
point and non—point sources, background levels, reserves for future growth, and a margin of
safety. WLAs are provided for point sources (e.g., municipal and industrial stormwater and
wastewater) and LAs are provided for nonpoint sources (e.g., surface runoff from agricultural
and forested lands). Excess bacteria and mercury in the Willamette River Basin come from both
“point” and “nonpoint” sources.

West Linn obtained a MS4 NPDES permit from DEQ for its municipal stormwater discharges to
surface waters (i.e., their point sources). The City does not operate its own wastewater treatment
plant; therefore, all municipal point sources of bacteria and mercury are represented by
stormwater discharges and covered under the City’s MS4 NPDES permit. As described in
Section 1.0, West Linn includes some stormwater discharges that flow overland and enter
receiving waters directly without first entering the City’s conveyance system (i.e., nonpoint
sources). However, for ease of management, the NPDES permit best management practices
(BMPs) have been voluntarily applied to these sources as well, and they have been considered to
be subject to waste load allocations for stormwater discharges provided in the TMDL.
Therefore, the City does not have any sources of bacteria and mercury that would be subject to
load allocations under the TMDL. The City’s MS4 NPDES permit serves as the Willamette
River TMDL Implementation Plan for bacteria and mercury. The purpose of this section is only
to provide an overview of the strategies, schedules, and monitoring activities that address
bacteria and mercury that are included as part of the NPDES permit.

2.1 Management Overview

In order to condense and streamline requirements for multiple management plans that address the
same issue, DEQ addresses TMDL requirements within the City’s MS4 NPDES permit as they
pertain to Wasteload Allocations for stormwater runoff. With respect to TMDLs, the NPDES
permit requires West Linn to develop benchmarks towards meeting TMDL Wasteload
Allocations and requires an Adaptive Management approach that focuses on refining BMPs over
time until Wasteload Allocations are achieved.

West Linn’s MS4 NPDES permit serves as meeting the Willamette River TMDL requirements
for bacteria and mercury. The purpose of this section is to provide an overview of West Linn’s
management strategies included in the permit that addresses bacteria and mercury. These
management strategies are listed and summarized in Appendix A. More detail related to each of
these practices is provided in the current 2012 Stormwater Management Plan (SWMP). NPDES
annual reports are prepared by West Linn and submitted to DEQ by November 1% of each year to
summarize annual progress with respect to implementing SWMP best management practices.
This Stormwater Management Plan is an evolving document. Adaptive management may result
in changes that are reported in the annual compliance reports. Appendix A represents the current
SWMP through the end of the permit term in 2017.



Concerning mercury, DEQ has established a TMDL of a 27% reduction over time from all
sources (point and non—point) compared to current loading levels. Excessive levels of mercury
have accumulated in certain species of the watershed’s fish. The stated objective of the mercury
TMDL is to reduce average fish tissue mercury concentration in the Willamette River so that all
fish species are safe for human consumption. DEQ acknowledges that it may take many years,
perhaps even decades, to ultimately achieve the desired reduction in fish tissue concentrations of
mercury. In establishing interim water quality guidance values, DEQ considered the criteria and
thresholds utilized when fish consumption advisories are issued.

2.2 Timeline and Schedule

The City’s NPDES stormwater management plan includes measurable goals for each BMP.
These represent the schedule for implementing the TMDL implementation strategies for bacteria
and mercury. The table in Appendix A includes the schedules that are currently listed in the
City’s SWMP for each best management practice. As mentioned, these goals have the potential
to change on an annual basis through adaptive management.

2.3  Monitoring

Two types of monitoring are described in this section. Implementation monitoring relates to the
tracking of BMP (management strategy) implementation and ensuring that BMP implementation
goals are met. Effectiveness monitoring relates to the analysis and evaluation of stormwater and
instream concentrations of pollutants with respect to meeting pollutant load reduction
benchmarks.

2.3.1 Implementation Monitoring

With respect to implementation monitoring, West Linn is required to submit an annual
compliance report that summarizes implementation activities for all BMPs in their NPDES
stormwater management plan. Along with each BMP, the table in Appendix A includes a list of
measurable goals and also provides an example of what the City’s annual stormwater reports
include as far as tracking and recording activities associated with those measurable goals (i.e.,
implementation tracking measures).

2.3.2 Effectiveness Monitoring

The City of West Linn has been conducting effectiveness monitoring in the form of sample
collection and analysis at 3 instream and 1 stormwater outfall sites throughout the City for many
years. The City of West Linn is currently participating in a coordinated monitoring program
with 8 other Clackamas County co—permittees. The Comprehensive Clackamas County NPDES
MS4 Stormwater Monitoring Plan outlines which studies and activities the co-permittees must
accomplish as well as what samples to take. The CCC Plan was first submitted to DEQ on
September 1%, 2012 and updated June 30", 2013. As of 2014, the Clackamas co-permittees have
taken two rounds of mercury samples, received their Macro-Invertebrate Study from Cole
Ecological, Inc. and had the US Geological Survey finish the Water Quality characterization of
Pesticides in the co-permittees streams in Clackamas County.



3.0 Temperature TMDL

DMAs, including the City of West Linn, must develop temperature TMDL implementation plans
in order to address total maximum daily load allocations for temperature, as mandated in the
Willamette River TMDL. These plans must describe how each DMA will reduce temperature in
order to meet water quality standards. The method most often used for reducing water
temperatures is the installation of riparian vegetation where it is lacking along the banks of a
stream. As riparian vegetation matures, it produces shade and creates a microclimate around the
waterway that regulates and minimizes heating from solar radiation. Although other techniques
are available for reducing water temperatures, the installation of native riparian corridors
provides a cost—effective and relatively simple (low engineering/earthwork) approach that
provides ancillary benefits beyond temperature regulation. Ancillary benefits include primary
production of organic materials, source of large woody debris for in—stream channel complexity
and habitat features, wildlife corridor connectivity, displacement of noxious vegetation,
improved bank stability, and improved visual aesthetics.

Salmonids require cool, well-oxygenated water to survive. Elevated water temperature is a
common problem in many tributaries to the Willamette River, resulting in TMDL load
allocations and waste load allocations designed to protect and remedy impaired aquatic habitats.
Water temperatures in excess of water quality standards make streams unsuitable for coldwater
fish and other cold water aquatic species. Excessively warm streams lead to a variety of ill
effects on many salmon and trout species, ranging from decreased spawning success to death
(EPA 2003). Given the opportunity, juvenile and adult salmon will occupy water that is 13-18°
C (55-64° F); with warmer water selected only if excess food is available. Water temperatures of
approximately 23-25° C (73-77° F) are lethal to salmon and steelhead. Colder water is required
for spawning, as genetic abnormalities or mortality of salmonid eggs can occur above 11° C (52°
F) (WDOE 2000). The maximum temperature that salmonids can tolerate varies with species,
life—stage (e.g., fry, fingerling or adult), prior acclimation, oxygen availability, duration of
warmer temperature, and the presence of pollutants.

The purpose of this section is to describe West Linn’s development of an implementation plan to
address temperature. Section 3.1 provides a documented summary of the load allocations and
shade curves that are provided in the Willamette TMDL. Section 3.2 provides a summary of an
analysis conducted to evaluate existing shade in West Linn’s riparian areas. Section 3.3
describes the City’s strategies for addressing effective shade given the results of the riparian area
analysis. Section 3.4 outlines the timeline and schedule for implementation, and Section 3.5
summarizes proposed monitoring.

3.1 TMDL Load Allocations for Temperature

There are several factors that can contribute to elevated instream temperatures such as changes in
watershed processes and channel morphology, climate, geographic location, riparian vegetation,
dams, reservoirs and point sources such as industrial waste water discharges (DEQ 2006). DEQ
has found that the largest contributor to elevated temperatures is the increased impacts from solar
radiation loads due to disturbances of riparian vegetation. In response to this finding, DEQ has
defined effective shade targets as a surrogate measure for addressing temperature. Effective

10



shade is determined through the use of shade curves on a region—specific basis. DEQ has
developed region specific shade curves for areas within the Willamette Basin. The shade curves,
used along with stream orientation and width, provide a target for percent effective shade and
corresponding solar radiation loading (DEQ 2006).

Shade is more effective on narrower streams than wider streams because shadows from trees in
the riparian zone will cover a larger percent of water surface. Since the majority of the
Willamette River’s tributaries within the City of West Linn’s urban growth boundary (UGB) are
20 feet wide or less, riparian vegetation casting shade over the streams is expected to be very
effective. DEQ developed shade curves to project the effective shade that riparian vegetation
would provide at maturity.

Different vegetation types have the capability of providing a different amount a shade. Since
vegetation can vary regionally, the shade curves created by DEQ and presented in the Willamette
TMDL were created to make certain system potential vegetation characteristics for each
geographic area were taken into account appropriately when projecting effective shade goals.

For the Lower Willamette Subbasin, shade curves were created based on ecoregions. Ecoregions
describe regions with relative likeness of ecological systems and are identified through patterns
of soil composition, vegetation, climate, and topography (DEQ 2006). Potential vegetation type,
height, canopy overhang, and canopy density were estimated for each identified ecoregion within
the Lower Willamette Subbasin, and subsequently used to develop the shade curves. West Linn
falls within two ecoregions: 1) Willamette Valley Prairie Terraces, and 2) Willamette Valley
Foothills.

As mentioned in Section 1, a portion of West Linn Falls within the Middle Willamette Subbasin.
Per the Willamette TMDL document, DEQ projected regional potential vegetation for areas
within the Middle Willamette Subbasin through the designation of geomorphic units rather than
the ecoregion approach taken for the Lower Willamette Subbasin. Generally, geomorphic units
can be described as units classified by specific soil characteristics differentiated in terms of
surface deposits through processes such as erosion, sediment transport, and deposition (DEQ
2006). These geomorphic units were then used to project potential vegetation for the creation of
shade curves. The area of West Linn falls within the Tertiary Columbia River Basalt (Tcr)
geomorphic unit.

Once the region—specific shade curve is selected, it is used along with knowledge of the stream
channel width and stream aspect to project the effective shade goal at vegetation maturity for the
specific location in question. Although portions of West Linn fall within three designated areas
for determining effective shade, they all provide approximately the same effective shade
percentage for streams 20 feet wide. The majority of the City falls within the Willamette Valley
Prairie Terraces ecoregion of the Lower Willamette Subbasin, associated with the shade curve,
Figure 5.71 of Chapter 5 of the Willamette River TMDL and is shown below as Figure 3—-1. As
mentioned above, this curve was generated assuming soils, vegetation, climate, and topography
specific to the City of West Linn. This is meant to act as guideline, since site specific conditions
could inhibit the vegetation from reaching the height and overhang values used to generate the
curves (DEQ 2006).
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Figure 3-1: Effective Shade Curve for West Linn
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Since most tributaries within the City of West Linn’s UGB are less than 20 feet wide, the percent
effective shade was taken from Figure 3—1 using a channel width range of 0-20 feet. This
resulted in an effective shade goal for the City of between 90% — 98%. This is interpreted to
mean historically prevalent riparian vegetation should block the majority (at least 90%) of solar
radiation loading from the streams’ water surface. It should be noted that based on this curve,
percent effective shade decreases significantly as the width of the channel increases. Because of
this, the most effective way to manage temperature in the main stem of the Willamette River is
through its smaller, narrower tributaries. To relate these shade goals to West Linn, an analysis
was conducted to evaluate the current condition of riparian areas and to identify opportunity
areas for shading. The analysis is described in the following section.

3.2 Analysis of Current Riparian Area Conditions With Respect to Shade

The City of Gresham along with Pacific Habitat Services conducted a study on the benefits of
effective shade on streams (Majidi 2007). The Gresham study looked at the amount of solar
radiation blocked by riparian stream buffers of varying stream widths, aspects, and groupings of
stream bank plantings (i.e. south only versus south and north stream bank plantings). The study
made a key determination that the effective shade benefit of riparian plantings is diminished
beyond 50 feet from a stream edge for typical regional riparian species. Using this Gresham
study, URS, the company that authored the first Willamette TMDL Implementation Plan,
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developed a simplified method for identifying and prioritizing riparian shade restoration
opportunities for West Linn to assist with the development of their temperature TMDL
Implementation Plan.

The results of the Gresham study are applicable to perennial creeks averaging 20 feet in width or
less. These streams receive the most effective shade benefit from riparian plantings. Larger
waterways, like the Clackamas and Willamette Rivers, receive less effective shade benefit from
riparian vegetation simply due to their width. Tributaries of the Willamette River within the
urban growth boundary for West Linn are generally less than 20 feet wide. Therefore, a 50 foot
vegetated area on each side of a stream was used as the goal for West Linn tributaries. The
following text outlines the steps conducted to identify and prioritize areas for shading.

The first step in identifying opportunity areas was to create a core riparian study area that
includes all areas within 50 feet of the ordinary high water mark (OHWM) of a stream. This
resulted in a study area that was approximately 120 feet wide in cross section within the West
Linn urban growth boundary consisting of a 50™ buffer + stream width (up to 20™) + 50" buffer.
Where the OHWM wasn’t delineated, and only the stream centerline was available, the buffer
was increased to ~60 feet to include the width of the stream. This buffer area was created using
the City’s stormwater geodatabase.

The next step was the identification and elimination of hard and soft planting “constraints” from
the study area. Hard constraints included all impervious areas and areas where streams are
routed beneath the ground surface (generally through culverts). However, it should be noted that
large/long culverts (such as those under highways) were removed from the study area altogether.
Soft constraints included roadway, utility, and/or rail right—of-way (ROW) corridors as these
generally have planting restrictions. Some ROW corridors may be planted with shrubs but most
do not allow trees to be planted as they reduce aerial visibility, which is required for
safety/maintenance flyovers. Soft constraints included wetland areas that are too deeply
inundated at various periods of the growing season to support mature woody vegetation and
seasonal streams that lack surface water during the summer when temperature standards are most
likely to be exceeded. Thus, shade is ineffective in substantially reducing water temperatures in
these areas. Where detailed wetland data were available, wetlands capable of being planted with
trees (e.g. potential forested wetlands) are not considered to be a constraint. In fact, forested
wetlands provide some of the best opportunities for thermoregulation in perennially saturated
areas due to the slow movement of water and often spring—fed water sources.

Within the remaining unconstrained portions of the study area, high—resolution aerial
photography and other GIS data were used to delineate areas that appeared devoid of mature
woody vegetation. Aerial photography data provided to URS by West Linn included 2006 color
aerial photography, false infrared photography (same year), and 2005 leaf—off aerial photos.
Other GIS data used in this step include digital elevation model datasets, 2—foot topographic
contours, local wetlands inventory data, and existing riparian delineation data. These sources
further illuminated areas where mature vegetation would be most beneficial. The resulting
delineated areas are the identified opportunity areas.

The analysis yielded a total of 540 shade opportunity sites within the City’s Willamette River
watershed area. Again, these opportunity sites were only identified for the portion of the City
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within the UGB that discharges to the Willamette River outside of the Tualatin River basin. A
site includes all individual shade opportunity patches within an individual tax parcel. Although
some shade opportunity sites are contiguous with other opportunity sites located on an adjacent
tax parcel, it was assumed that they would require separate land use and protection agreements,
and thus were considered different sites.

The overall riparian study area used to determine the shade opportunity sites is approximately
346 acres, comprising approximately 28.5 lineal stream miles, all within the city limits. Of the
28.5 lineal stream miles, approximately five lineal stream miles were identified as potential
opportunity areas for planting to provide shade. The majority of the study area is already shaded
by mature vegetation. In addition, many segments of the streams throughout West Linn are
constrained from planting as they are buried and flow through underground pipes and culverts.
Table 3-1 summarizes the breakdown of the study area by description.

The acreage identified as opportunity area in Table 3-1 is a conservative estimate, as the acreage
was determined assuming a planting area of 50 feet on either side of the stream. In many cases,
the stream width is significantly smaller than the estimated 20 feet, and therefore a planting area
less than 50 feet on either side of the stream would be sufficient to provide shade for the stream.

Table 3-1 Summary of Opportunity Areas for Shading

Description of Area Area Approximate % of Total Study

Lineal Stream Area
Miles

Currently Shaded 271 Acres 22 miles 78%

Constraints Exist for Planting 18 Acres 1.5 miles 5%

Opportunities Exist for 57 Acres 5 miles 17%

Planting

Total Study Area: 346 acres 28.5 miles 100%

Note: One lineal stream mile in this table represents opportunity for shading/ planting on both sides of the stream.
One lineal stream mile represents two miles of shoreline streambank. Opportunity areas for planting were
estimated in terms of shoreline streambank.

Based on these results, two major strategies emerged for meeting shade targets: the development
of a plan to provide shade where opportunities exist, and the implementation of protection
measures for areas that are already currently shaded. In addition, measures to promote
groundwater recharge may help to reduce elevated stream temperatures. These strategies are all
described in Section 3.3.

3.3 Implementation Strategies

This section describes the proposed locations and measures that the City will undertake to plant
effective shade along their creeks and streams in areas where opportunities exist and it also
describes the measures already in place to protect riparian areas and promote groundwater
recharge.
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3.3.1 Opportunities for Planting to Provide Additional Shade

The 540 identified shade opportunity sites were further analyzed and prioritized for planting.
This section provides the process used to prioritize and select sites.

The prioritization of shade opportunity areas was based on measures of maximum shade benefits,
procedural and economic ease of site acquisition/protection, duration of shade (stream aspect),
fish use, size, and proximity to potential coldwater thermal refugia. Each site was numerically
scored as described below for the following factors:

Ease of Acquisition/Protection: Public site (score =5), private site (score =1).

Aspect (Duration of Shade): South bank (score =5), west bank and east bank (score =4), west

bank only (score =3), east bank only (score =2), or north bank only (score =1).

Explanation: Where an opportunity for re-vegetation spans both sides of a creek, that
opportunity offers additional microclimate benefits, which additionally regulate solar
radiation. Thus, sites having west and east bank shade opportunities were scored slightly
higher. For other sites that include multiple bank aspects, these sites were scored based
on the highest scoring bank site involved (e.g. a site with both north and south
opportunities was scored as a south bank site). Because the hottest part of the day occurs
after noon, sites on the west bank of a stream received a higher score than those on the
east bank. Vegetation on the south bank of a stream provides the maximum duration of
shade for a stream.

Fish Habitat Support: Opportunity downstream of an ODFW fish passage barrier (score =3)

or upstream of a fish passage barrier (score =0). Note that none of the streams in West Linn
are mapped as Endangered Species Act-listed fish habitat by Streamnet.

Size: Of the 540 shade opportunity sites identified, only six were larger than one acre. Thus
the size factor was scored as follows: Area > (.5 acre (score =5), between 0.25 acre and 0.49
acre (score =3), and area smaller than 0.24 acre (score =1)

Protection of Cold Water Refugia (CWR): Within 50 foot buffer of CWR (score =3), within

50ft — 100ft buffer of CWR (score =1), or beyond 100™ from CWR (score =0). The
definition of CWR and the methods for its identification are provided in Section 5.0.

The score for each site was the sum of the five individual scoring criteria. Because there were a
wide range of scores (from a low of 3 to a high of 18), the scores were broken into three
subjective priority categories for mapping purposes. These priority categories allowed the high—
scoring sites to be easily identified on the map (Figure 3-2), whereas using a different color code
for each of the 15 different scores would be difficult to readily interpret. Sites that received a
score greater than 11 (15 sites) were mapped as “high priority” opportunities. Sites that received
a score of 10 or 11 (31 sites) were mapped as “medium priority” opportunities. All sites
receiving a score less than 10 were mapped as “lower priority” opportunities (494 sites). These
three categories were based on a subjective review of scores and were only meant to be used for
highlighting the best opportunities on a map (Figure 3-3). Table 3-2 at the end of this
subsection lists only those sites that scored 10 or better. These 46 high and medium priority sites
are generally large areas, on public lands, and/or would potentially benefit cold water refugia.
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In summary, of the approximately five lineal stream miles of shade opportunity areas or ten total
miles of shoreline, approximately 2.5 miles of shoreline are associated with high and medium
priority areas. Of those 2.5 miles of shoreline, 1.9 miles are publicly owned. Re-vegetation
efforts will focus on the highest priority, public shoreline areas.

Based on soil survey data and local site knowledge, the species listed in Tables 3—-3 and 3-4 are
recommended for planting the shade opportunity sites depending on the hydrologic regime of an
individual site. In order to estimate the resources necessary to complete a riparian planting
project for all of the opportunity area, the following cost estimate was prepared. For all areas,
the cost estimate assumes a six foot—on—center planting density. This planting density results in
1,210 trees per acre. Containerized and dormant cuttings should occur in the spring or fall when
precipitation is abundant. If bare root plant materials are used, planting should occur in the late
winter/early spring only. Summer planting will require irrigation, which is costly and not
accounted for in the prices provided by this plan for planning purposes. In addition, cost
estimates do not take into account property acquisitions/easements or permitting costs and site
preparation costs including weed removal, as this would vary largely between sites. Plant costs
are based on 1—gallon, containerized plant stock installed at six foot spacing on—center and
estimated at $3/plant. Materials include a 2—day utility vehicle charge ($100/day), plant
protectors ($0.50/plant), and mulch ($0.50/plant). Labor includes a crew of 4 laborers at
$16/hour each (i.e., $64/hour) plus one supervisor, ($32/hour) assuming a planting rate of 40
trees per hour (i.e., 10 trees per person per hour). Under this scenario, each acre will take
approximately 30 hours to install, so the cost estimate below is displayed on a per acre basis.

Table 3-3: Planting Recommendations for Lower Stream banks and Wetlands

Species (Common Name) Scientific Name Percentage of Area Planted
Oregon ash Fraxinus latifolia 30
Black cottonwood Populus balsamifera spp. Trichocarpa 20
Red alder Alnus rubra 20
Pacific willow Salix lucida 10
Red-osier dogwood Cornus sericea 10
Sitka willow Salix sitchensis 10

Table 3—4: Planting Recommendations for Upper Streambanks and Floodplain

Species (Common Name) Scientific Name Percentage of Area Planted
Red cedar Thuja plicata 25
Douglas fir Pseudotsuga menziesii 25
Bigleaf maple Acer macrophylum 25
Red alder Alnus rubra 15
Black cottonwood Populus balsamifera spp. Trichocarpa 10

Cost Estimate:

Plants: $3,630/acre
Materials: $1,410/acre
Labor: $2,880/acre

Total per acre: $7,920 (doesn’t include permitting, irrigation or site preparation).
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In summary, while a 50 foot buffer is a goal, many of West Linn’s streams are very narrow in
width (i.e., less than 10 ft.) and even smaller buffer widths will provide significant shade
benefits. Therefore, when space is constrained, the City will work to maximize the benefits of
the available opportunity.

In this revised Implementation Plan, the City still intends to allocate $5,000 per year over the
next five years to re-vegetation activities including planting in the prioritized opportunity areas,
ground truthing, existing vegetation maintenance, and public education. The City also intends to
leverage the $5000.00 by coordinating with other tree related funds. For example:

Arbor Week Funds

Storm Budget

Planning Department Riparian Area Mitigation Fund
Tree Canopy Replacement Account.

i N =

By adding some or all of these financial resources together, the City will be able to do larger
projects, thus impacting the temperature problem more fully. A systematic plan will look
something like the following: A.) Have a meeting with all the pertinent departments, (i.e.
Planning, Parks, Public Works, and Engineering). During this meeting, the assignments will be
identified for each department and a person will be picked to be the central contact or lead
person for the current year’s project. B.) Pick the area or project that will have the most impact
on decreasing temperature in the Willamette River, where we will focus all of our efforts on that
year. C.) Have each department track their individual accomplishments. D.) Meet on a quarterly
basis. E.) Report the activities and accomplishments on the NPDES annual report each year,
thus keeping DEQ in the loop.

Ground truthing will be conducted as the City works its way through the list of opportunity areas
for planting. This is especially important in the case of wetland areas identified by the local
wetland inventory (LWI) which can be viewed on Map Optix. These areas will be evaluated to
see if they are capable of supporting wetland trees. This can potentially offer excellent thermal
regulation with forest cover because water is generally moving slowly through these shaded
features near the surface.
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Table 3-2: Summary and Ranking of Opportunity Areas for Shading (High and Medium Priority Areas only)

Lineal Upstream Proximity

Priority Shade Shoreline of Fish to Potential Map

Score Opportunity Tax Parcel Acres Feet Aspect Public? Barrier? CWR Drainage Rank

18 Tann-3 21E36BB03600 1.22 680 S YES NO Tanner High
Creek

18 Heron-1 21E24 00600 1.33 1383 S,E\N YES NO Heron High
Creek

18 Tril-1 21E23DD07900 0.53 675 S,N YES NO Trillium High
Creek

18 Fern-14 21E23CB04900 1.11 435 S,N YES NO Fern High
Creek

18 Tann—60 21E25CC05900 0.93 1130 S YES NO Tanner High
Creek

18 Tann-74 21E26DA07800 0.64 580 S,N YES NO Tanner High
Creek

17 Bern—-10 31E02AA00800 0.63 485 S NO NO 50ft Bernert High
Creek

17 Bern-15 21E36 01700 0.59 490 SN NO NO 50ft Bernert High
Creek

17 Sun-1 22E31 00800 0.20 100 S YES NO 50ft Sunset High
Creek

17 McLn-2 22E30CD04500 1.54 480 W.E YES NO McLean High
Creek

17 Heron-2 21E24 00300 0.01 21 S YES NO 50ft Heron High
Creek

17 Wmmt-37 21E24 00400 0.01 22 S YES NO 50ft Willamette High
River

16 Tann-71 21E26DA08000 0.25 230 SN YES NO Tanner High
Creek

15 Bern-1 31E02AC00700 0.32 440 W,E YES NO Bernert High
Creek

15 Sal-11 21E35AB03500 0.93 475 E YES NO Salamo High
Creek

14 Bern—-2 31E02AC00800 1.05 500 S,N NO NO Bernert Med
Creek

14 Bern-6 31E02AC01205 1.15 460 SN NO NO Bernert Med
Creek
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Lineal Upstream Proximity

Priority Shade Shoreline of Fish to Potential Map

Score Opportunity Tax Parcel Acres Feet Aspect Public? Barrier? CWR Drainage Rank

14 Bern-9 31E02AA01000 0.86 257 SN NO NO Bernert Med
Creek

14 Bern-11 31E02 00100 0.93 340 SN NO NO Bernert Med
Creek

14 Bern—60 21E35CC01000 0.01 35 S YES NO Bernert Med
Creek

14 Sal-18 21E35AC09400 0.42 265 w YES NO Salamo Med
Creek

14 Wmmt-2 21E36DB01800 0.05 60 S YES NO Willamette Med
River

14 Tann-49 21E36 02000 0.66 150 W,E NO NO 100ft Tanner Med
Creek

14 Sun-2 22E31 00900 0.36 175 W,E NO NO 50ft Sunset Med
Creek

14 Bolt-19 21E25AD02700 0.02 20 S YES NO Bolton Med
Creek

14 Bolt—-23 22E30BC02300 0.05 100 S YES NO Bolton Med
Creek

14 Barl-19 21E25AA04505 0.03 68 S YES NO Barlow Med
Creek

14 Barl-31 21E25AC02223 0.12 115 S YES NO Barlow Med
Creek

14 Barl-34 21E25AC02224 0.05 33 S YES NO Barlow Med
Creek

14 Barl-61 21E25BD03900 0.08 120 S YES NO Barlow Med
Creek

14 Tril-15 21E23CD12500 0.17 145 S YES NO Trillium Med
Creek

13 Sun-8 21E36AB12203 0.22 100 W,E YES NO Sunset Med
Creek

13 Sun-10 21E36AB12202 0.23 90 W,E YES NO Sunset Med
Creek

13 Barl-10 21E25AA02400 0.14 80 S NO NO 50ft Barlow Med
Creek

13 Heron-3 21E24AC00900 0.01 14 S NO NO 50ft Heron Med
Creek
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Lineal Upstream Proximity

Priority Shade Shoreline of Fish to Potential Map

Score Opportunity Tax Parcel Acres Feet Aspect Public? Barrier? CWR Drainage Rank

13 Casc-1 22E30DB00500 0.08 120 S NO NO 50ft Cascade Med
Springs
Pond
Creek

13 Tann-51 21E36 02100 0.05 80 S NO NO 50ft Tanner Med
Creek

11 Tann—4 21E36BB03800 0.12 460 S YES YES Tanner Med
Creek

11 Tann-46 21E36CA00159 0.05 48 S YES YES Tanner Med
Creek

11 Mary-19 21E26AA01700 0.15 300 S YES YES Mary S. Med
Young
Creek

11 Tann—62 21E25CC00545 0.84 660 N YES YES Tanner Med
Creek

11 Tann-78 21E26DA08100 0.21 80 SN YES YES Tanner Med
Creek

11 Tann—-90 21E25CC06000 0.14 152 S YES YES Tanner Med
Creek

11 Tann-114 21E26A 05000 0.41 290 w YES YES Tanner Med
Creek

10 Tann-30 21E36BD07100 0.29 150 E YES YES Tanner Med
Creek

10 Robn-2 21E13CC05700 0.10 95 S NO YES 50ft Robin Med
Creek
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3.3.2 Measures to Protect Existing Shaded Areas

The Willamette River TMDL defines shade as the surrogate for thermal load allocations.
Encouraging the preservation and enhancement of riparian vegetation, especially shade—
producing riparian vegetation, is one of the most important methods for reducing stream
temperatures. To positively affect stream temperature, the amount and quality of the riparian
shading must increase, so it is important to not only plant more shade—producing vegetation, but
also preserve what is there. Based on the results of the shade opportunity analysis shown in
Table 3-1, over three—quarters of the City of West Linn’s riparian areas are already shaded.
Therefore, protecting the vegetation that already exists in these areas will be an important
implementation strategy.

Related to the preservation and maintenance of riparian shade, Metro developed Title 3 and Title
13, two sections of Metro’s Urban Growth Management Functional Plan (Effective 01/18/2012)
that address development in the riparian corridor. Specifically, Title 3 prohibits new
development within specified established buffers, and provides replanting requirements for
unavoidable new development. Title 13 establishes protected areas (habitat conservation areas
or HCAs) for both upland and riparian wildlife. Since preserving and restoring shade are
important strategies for addressing the temperature TMDL, jurisdictions that currently comply
with Title 3 and/or Title 13 are already utilizing strategies for addressing temperature. Section
3.3.2.1 describes Title 3 and Title 13 in more detail. Section 3.3.2.2 describes West Linn’s
efforts to comply with Metro’s Urban Growth Management Functional Plan as related to Titles 3
and 13.

3.3.2.1 Summary of Title 3/Title 13 Requirements

Title 3 — Water Quality and Flood Management

Title 3, specifically the Title 3 model ordinance, was created in 1997 by Metro, which is a
regional government serving the Portland metropolitan area including 25 cities in 3 counties. The
purpose of Title 3 is to implement the Oregon Statewide Land Use Goals 6 and 7 that address
protecting streams, rivers, wetlands, and floodplains. Title 3 provides this protection by avoiding,
limiting, or mitigating the impact on these areas from development. This Title limits
development in identified Water Quality Resource Areas (WQRAs) and Flood Management
Areas (FMAs) and it limits development that would cause any extent of erosion within the Metro
Boundary. Title 3 defines the WQRA as the protected water feature and associated vegetated
corridor adjacent to the water feature and provides the method for determining the appropriate
width of this vegetated corridor. Native vegetation within the WQRA should be maintained,
enhanced or restored, if disturbed. Metro developed the Water Quality and Flood Management
Areas map identifying these areas with input from the cities and counties within the Metro
region. Table 3.07-3 in Title 3 is shown in this Implementation Plan on the next page as Table
3—5 and summarizes the vegetated buffer widths for protected water features.
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Table 3-5: Title 3-Required Width of Vegetated Corridor

Tahble 3.07-3 - Protected Water Features
{Section 3.07.340(B(2)(a))

Protected Water Slope Adjacent to Starting Point for Width of Vegetated
Feature Type Protected Water Measurements from Corridor
{see definitions) Feature Water Feature
Primary Protected = 23% ¢ Edge of bankfull | 50 feet
Water Features' flow or 2-year
storm level:

s Delineated edge
of Title 3 wetland

Primary Protected = 25% for 150 feet ¢  Edge of bankfull | 200 feet
Water Features' or more” flow or 2-year
storm level;

+  Delineated edge
of Title 3 wetland

Primary Protected = 25% for less than ¢  Edge of bankfull | Distance from starting

Water Features® 150 feet® flow or 2-year point of measurement
storm level; to top of ravine (break

¢ Delineated edge | 10>23% '3]0!3933: plus
of Title 3 wetland | 30 feet.

Secondary Protected < 25% s  Edge of bankfull | 15 feet
Water Features” flow or 2-year
storm level;

*  Delineated edge
of Title 3 wetland

Secondary Protected >25%° s  Edge of bankfull | 50 feet
H 2
Water Features™ flow or 2-year
storm level;

¢ Delineated edge
of Title 3 wetland

lPrimal')' Protected Water Features include: all perennial streams and streams draining greater than 100
acres, Title 3 wetlands, natural lakes and springs
“Secondary Protected Water Features include intermittent streams draining 50-100 acres.

3Where the Protected Water Feature is confined by a ravine or gully, the top of ravine is the break in the =
25% slope (see slope measurement in Appendix).

*A maximum reduction of 25 feet may be permitted in the width of vegetated corridor beyond the slope break
if a geotechnical report demonstrates that slope 1s stable. To establish the width of the vegetated cortidor,
slope should be measured in 23-foot increments away from the water feature until slope 1s less than 23%

_(top of ravine).

*Vegetated corridors in excess of 30-feet for primary protected features. or in excess of 15-feet for secondary
protected features. apply on steep slopes only in the wphill direction from the protected water feature.

The cities and counties within the Metro region were given three alternatives for implementing
Title 3:

1. Amend comprehensive plans and ordinances to adopt all or part of the Title 3 model
ordinance or language that substantially complies with the Title, and adopt either the Metro
Water Quality and Flood Management Area map or a map that substantially complies with
the Metro map;



2. Demonstrate that existing city and county comprehensive plans and ordinances already
substantially comply with the performance standards and the intent of Title 3; or

3. A combination of the first two alternatives that substantially complies with all performance
standards of Title 3.

To implement Title 3, many cities have adopted Table 3.07-3, along with a portion of the Title 3
model ordinance into their city code. Several exemptions are allowed for various reasons and are
outlined specifically in Title 3 (Metro 1998).

Title 13 — Nature in Neighborhoods

Title 13 model ordinance was created by Metro in 2006. It was created to provide clear objective
standards and a discretionary review process for implementation of Oregon Statewide Land Use
Goal 5. Goal 5 is focused on the protection of natural resources, open spaces, scenic and historic
areas. The purpose of Title 13 is to provide guidelines in order for local jurisdictions to 1)
conserve, protect, and restore a continuous ecologically viable streamside corridor that is
integrated with upland wildlife habitat and 2) control and prevent water pollution in order to
protect public health and improve the region’s water quality.

Title 13 focuses on regulating development that would affect riparian or upland wildlife habitat,
as documented on the Habitat Conservation Area (HCA) map that Metro has produced. The
HCA map was created by Metro and should be adopted by local jurisdictions in the same manner
as the Water Quality and Flood Management Areas map developed for Title 3 compliance. HCA
priority levels (high, medium, and low) were assigned to areas by cross—referencing habitat
classifications (e.g. Class I and Class Il Riparian and Class A and Class B Upland Wildlife) and
urban development values.

New development restrictions differ depending on the HCA priority level as well as zoning type.
Cities and counties are given three alternatives for implementation of Title 13:

1. Adopt Title 13 model ordinance and map;

2. Demonstrate that the existing or amended comprehensive plan and ordinances “substantially”
comply with the title, and existing or adopted maps also comply with Metro’s HCA map; or

3. Demonstrate that an alternative program with comparable protection and restoration results
has been implemented.

Several exemptions are allowed for various reasons and are outlined specifically in the title. In
essence, Title 13 promotes vegetative buffers around water bodies for protection of wildlife
habitat through the preservation and improvement of designated habitat conservation areas. Title
13 and its corresponding model ordinance describe specific design and construction practices to
minimize impacts on wildlife corridors and fish passage. Performance and implementation
objectives and measurable targets are outlined in the title, specifically related to design and
construction practices that would be employed.
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Title 3 and Title 13 Comparison

Both Title 3 and Title 13 promote the protection of vegetative buffers around water bodies. In
addition, both titles contain language that promotes the maintenance and restoration of native
vegetation. The goal for Title 3 is to protect water quality and flood areas while Title 13 aims to
protect and improve riparian and wildlife habitat. Because Title 3 and Title 13 have different
goals, the methods for implementation and performance standards are not identical. Title 13 is
more specific than Title 3 in that it has specific numerical targets. However, Title 13 also
enables the cities to use their own discretion when defining the protective buffer areas by
evaluating the economic effects (urban development values), which is not a component of Title 3
(Metro 1998 and Metro 2005).

3.3.2.2 West Linn Compliance with Title 3/13 Requirements

Chapter 32.000, Water Resource Area Protection, of West Linn’s development code implements
the intent of Title 3 as developed by Metro. Substantial changes are planned for Chapter 32 and
are expected to be approved in June 2014. The purpose of the revisions are to amend the WRA
regulations to protect the functions of wetlands, streams and riparian areas at least to the degree
provided by current regulations, while minimizing unnecessary impediments for appropriate
development. This chapter establishes objectives to protect water resource areas, which are
defined by the chapter as water features and their associated vegetated corridors. This chapter
establishes a vegetative corridor protected from development with goals of “maintaining or
reducing stream temperatures; maintaining natural stream corridors; minimizing erosion, nutrient
and pollutant loading into water.” This chapter of the City’s development code specifically
defines the protection and improvement of microclimate and shade in streamside areas as well as
mitigation requirements for replacement of water quality and ecological values as objectives.

Chapter 32.000 also includes an adopted version of Table 3.07-3 from Title 3 (Section 3.3.2.1).
The chapter also prohibits non—native or invasive species to be planted in new lawn or garden
areas; prohibits uncontained areas of hazardous materials; prohibits the planting of nuisance or
prohibited plants; and prohibits trimming or removing existing native vegetation unless it is
meant to reestablish native vegetation in place of non—native or invasive vegetation within the
water resource area. Any construction, including fill, strip, or pipe installation, is prohibited in
the delineated water resource area without a permit.

Permits submitted for construction within a water resource area must fulfill numerous provisions.
Examples of such provisions are that water resource areas must be identified; natural drainage
ways shall be maintained; and impacts on water resource areas must be minimized and
alternatives avoiding negative impacts to water resource areas must be considered first. Roads,
driveways, and utilities should only cross water resource areas when no practical alternatives
exist. Consistent with the Title 3 model ordinance, Chapter 32.000 of West Linn’s development
code also provides specific mitigation requirements when it has been demonstrated that no
practicable alternatives to development in the water quality resource area exists.

West Linn is currently implementing Title 3 through Chapter 32.000 of its development code.
Continued implementation of Title 3 represents one of West Linn’s implementation strategies for
protecting existing shade along riparian corridors. Title 3 is generally enforced by the City
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through development review. If removal of vegetation occurs on private property, it is difficult
for the City to identify the action, but the City does enforce on private property through the
City’s code enforcement process, which is based on complaints received and city employee
observations while on duty.

With regards to Title 13, the City has coordinated with Metro to amend their code language to
also comply with Title 13 requirements, and Metro has approved of the City’s efforts. The City
has adopted selective wording from the Title 13 Model Ordinance into Chapter 32.000 of its
development code. Specifically, reference to the two methods to accomplish the purposes of the
chapter is adopted from the Title 13 Model Ordinance. These methods are to “protect and
improve functions and values that contribute to fish and wildlife habitat in urban streamside
areas” and to “provide mitigation standards for the replacement of both water quality values and
ecological functions and values lost through development” adjacent to water resource areas. In
addition, the City has conducted a separate inventory of riparian areas and amended the adopted
Table 3.07-3 from Title 3 to require a 100 foot setback from areas defined as riparian corridors
by the West Linn Riparian Corridor Inventory as defined in Ordinance 1545. This is more
stringent than setback requirement for secondary protected water features, as required by Title 3.

The City has amended portions of its Comprehensive Plan, Goal 15: “Willamette River
Greenway”, to address Title 13 in the summer of 2008.

3.3.3 Other Measures (Design Standards for New Development)

The City of West Linn is currently undertaking measures in addition to the Water Resource Area
Protection Chapter of the Community Development Code that have the potential for reducing
stream temperatures. Although shade is the surrogate measure defined by DEQ to address the
temperature TMDL, the City is pursuing other activities including the use of infiltration for
stormwater runoff disposal activities to promote reduction in surface water temperatures.

As development occurs, increases in impervious areas can decrease the natural pre—development
levels of groundwater recharge. Because less water infiltrates into the ground, less groundwater
recharge occurs. This can result in a reduction of summer stream base flows which in turn
results in higher temperatures due to unnaturally shallow base—flow conditions. By using best
management practices and low impact development design techniques associated with
development that promotes the infiltration of runoff, groundwater recharge is increased thus
potentially augmenting stream flows during the warmer dry season, and reducing temperature
impacts.

The City of West Linn recognizes the importance of infiltration and groundwater recharge in
their Surface Water Management Plan (City of West Linn Surface Water Management Plan
2006). Chapter 5 — Water Quality, references a number of structural water quality improvement
techniques that promote stream and associated riparian area improvement and overall water
quality enhancement. The Surface Water Management Plan references the use of tree planting
and vegetative buffers for natural resource enhancement and lists a number of structural BMPs
for water quality enhancement. One type of structural BMP referenced is bio-swales, which can
infiltrate and promote groundwater recharge. Also, the reduction of effective impervious surface
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is recommended as a BMP for the improvement of water quality through the use of porous
pavers and other structural, low impact development techniques. The City recognizes the fact
that the increase of impervious surface has significant detrimental effects to surface water
quality.

Chapter 5 of the Surface Water Management Plan also recommends that the City review existing
publications as a first step in revisiting City codes and regulations in order to promote Low
Impact Development, (LID) in designs. The City has revised the West Linn Transportation
System Plan in 2008 to promote low—impact street design and has already implemented projects
with a green street design component. In addition, the City has recently adopted the Sustainable
West Linn Strategic Plan, which provides recommendations and associated timeline for various
City Departments and community sectors with respect to sustainable activities. Use of native
vegetation and implementation of green building practices are two such recommendations
referenced.

34 Timeline and Schedule

This Section provides the anticipated timeline and schedule for implementation of management
strategies for temperature as defined in Section 3.3.

3.4.1 Shading and Planting for Currently Exposed Areas

The City has committed to contribute $5,000 a year for the next five years towards shading and
planting for those identified opportunity areas. Efforts have been focused on those public, high
priority areas as indicated in Table 3-2. Ground truthing is still expected to occur prior to
planting activities, as ground truthing was not conducted when the original opportunity areas
were identified. Re-vegetation efforts will be conducted annually in accordance with the allotted
funds and the priority opportunity list from Table 3-2.

3.4.2 Protection of Existing Shaded Areas

Along with the enforcement of the Community Tree Ordinance 1542, the following is a list of all
the Community Development Code’s that have elements in them that protect existing shaded
areas and are consistent with Metro’s Title 3 and Title 13 model ordinances:

Chapter 27.000 — Flood Management Areas

Chapter 28.000 — Willamette and Tualatin River Protection
Chapter 31.000 — Erosion Control

Chapter 32.000 — Water Resource Area Protection

Chapter 33.000 — Stormwater Management

Chapter 54.000 — Landscaping

Chapter 55.000 — Design Review

NoookrwbdPE
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3.5 Monitoring

The City of West Linn is required to submit a TMDL Implementation Plan progress report to
DEQ annually, related to their implementation of identified management strategies. The City
tracks planting efforts by acreage and/ or activities. Additional information tracked and reported
yearly includes modifications to development/design codes and all sample results which includes
temperature.
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4.0 Evidence of Compliance with Applicable Land Use
Requirements

Oregon Administrative Rule 340-042-0080(3) (a) (D) defines one of the required elements of a
TMDL implementation plan to be evidence of compliance with applicable statewide land use
requirements. Per the TMDL Implementation Plan Guidance Document, this would consist of
the following:

1) Identify applicable acknowledged local comprehensive plan provisions and land use
regulations, and

2) Explain how the implementation plan is consistent with these local planning
requirements or what steps will be taken to make the local planning requirements
consistent with the implementation plan.

Per item #1 above, West Linn’s Comprehensive Plan was acknowledged by the Land
Conservation and Development Commission (LCDC) in 1984 to be in compliance with the
Statewide Planning Goals. The Plan is periodically reviewed by the City in coordination with
LCDC and updated to ensure that it continues to comply with these goals. Since then, the Plan
has been amended many times (2000, 2003, 2005, 2006 and December 2008). As the City’s
Comprehensive Plan aligns with LCDC statewide goals, there are specific goals within West
Linn’s Comprehensive Plan that contain intentions similar to the strategies described in this
TMDL Implementation Plan. They include: Goal 5, 6, 11 and 15 and will be discussed at length
below.

Per item #2 above, this TMDL Implementation Plan is consistent with the City’s acknowledged
comprehensive plan to the extent required by law. The above mentioned goals of the City’s
comprehensive plan (Goals 5, 6, 11 and 15) align with specific components of the TMDL
Implementation Plan, as the two documents contain similar goals and methods for improving
water quality.

Goal 5 of the City of West Linn Comprehensive Plan is titled “Open Spaces, Scenic and Historic
Areas, and Natural Resources.” Section 2: Natural Resources of this Goal contains policies and
recommended actions pertaining to natural resources that closely correspond to the intent of this
TMDL plan. Such policies and recommended actions discuss the importance of preserving
riparian wildlife through zoning requirements; enhancing and expanding native vegetation for
erosion prevention and improving wildlife habitat; and controlling erosion through enforcement
of new development standards. These policies and recommended actions align with the BMPs
discussed in Section 2.0 (and included in Appendix A) associated with control of residential and
commercial post—construction runoff, and general construction site runoff, as well as the
management strategies outlined in Section 3.0 of this plan to preserve and enhance riparian
vegetation to meet shade targets set for meeting the temperature TMDL.

Goal 6 of the City’s Comprehensive Plan is titled “Air, Water, and Land Resources Quality.”
Section 2, Water Quality, of Goal 6 has one general goal, “maintain or improve the quality of
West Linn’s water resources.” Within this goal there are several more specific policies and
recommended action measures that are pertinent to this TMDL plan. One example is
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recommended action measure 7, “to reduce storm water runoff, create and implement standards
for new development that encourage use or maintenance of permeable surfaces and discourage
the creation of impervious surfaces.” This aligns with strategies in Section 2.0 for bacteria and
mercury, as well as alternative strategies for temperature through ground water recharge, as
mentioned in Section 3.0 of this plan.

Goal 11 of the City’s Comprehensive Plan is titled “Public Facilities and Services.” Section 3,
Storm Drainage, of this goal contains several policies and recommended action measures
pertinent to the intent of this plan. The goal encourages the use of impermeable surfaces within
design; requires construction practices that minimize exposed soils and erosion potential;
requires the maintenance and preservation of riparian vegetation; and recommends BMPs are
utilized for new and significant re-development for the reduction of stormwater pollutant
discharges. Portions of Goal 11are closely aligned with the strategies discussed in Section 2.0 of
this plan, as well as strategies outlined in Section 3.0 for temperature.

Goal 15, entitled “Willamette River Greenway” has goals, policies and recommended action
measures that are closely aligned with the Willamette River TMDL Implementation Plan. The
goal is to protect and enhance the valuable natural resource provided by the Willamette River, its
islands, shores and natural habitat.

In general, West Linn’s acknowledged Comprehensive Plan has components that coincide with
the management strategies contained in this TMDL Implementation Plan. Based on the above
findings, this TMDL plan is considered to be compatible with the land use requirements as set
forth in the City of West Linn Comprehensive Plan.
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5.0 Additional Requirements

The fifth component of TMDL Implementation Plans required by OAR 340-042-0025 is “any
other analyses or information as specified in the Water Quality Management Plan.” The WQMP
for the Willamette Basin TMDL requires a summary of legal authority, a fiscal analysis, DMAs
below river mile 50 of the Willamette main stem to address areas of cold water, public
involvement, and record keeping and reporting. This section addresses these requirements.

5.1 Legal Authority

The City has existing ordinances that provide authority for implementation of portions of the
TMDL Implementation Plan. As the City currently operates under an MS4 NPDES permit, they
have ordinances for illicit discharges, erosion control, and post—construction site runoff, as
necessary to implement the BMPs outlined in the permit and to implement the management
strategies described in Section 2.0 to address bacteria and mercury. MS4 NPDES annual
compliance reports submitted to DEQ have also included, as required, a demonstration of
continued legal authority to implement the programs outlined in the SWMP. The City also has
ordinances to implement Title 3 requirements, including the establishment of a Water Resource
Area for protection, in addition to having a Comprehensive Plan that addresses the LCDC
statewide planning goals. These ordinances all pertain to the management strategies proposed to
address the temperature TMDL (Section 3.0). With respect to planting, the City will focus on
opportunity areas that are publicly owned. As the public sites are planted, the City will look for
methods for working with private property owners to plant trees in riparian areas. Methods
could potentially include education and incentive programs.

52  Funding

The City currently charges a storm drainage fee that pays for implementation of the BMPs
described in their MS4 NPDES permit in order to comply with permit requirements. The City
has recently doubled its stormwater drainage charge (SDC) for new residents. A fiscal analysis
is submitted with the NPDES annual report.

Additional funds necessary for new re-vegetation efforts will also come from the storm drainage
fee from existing customers.

53  Cold Water Refugia

Per the WQMP, the TMDL Implementation Plans for areas below river mile 50 of the Willamette
main stem “shall look at identifying existing cold water refugia and provide options for
protecting or enhancing such areas.” Cold water refugia (CWR) can be described as patches of
water within a stream that are one or two degrees cooler than the surrounding ambient stream
temperature resulting from the cool in—flow of tributaries and/or upwelling of groundwater.
Studies indicate that CWR may provide critical habitat for salmonids in basins affected by warm
temperatures (Bartholow 1995). CWR are associated with different aspects of stream
morphology, including side channels, alcoves, lateral seeps, and floodplain spring brooks
(Ebersole 2003). Mclntosh et. al. (1998), in their study of CWR in the Klamath Basin using
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forward—looking infrared (FLIR), concludes that areas of CWR appeared to be at junction where
tributaries meet.

Because tributary junctions are easy to map, a likely source of cool groundwater, and associated
with CWR, these tributary junction points were utilized as potential CWR. Riparian areas at
tributary junctions that would be accessible to fish from the main stem Willamette River are
identified in Figure 3—1: Riparian Shade Opportunities. To address cold water refugia these
identified areas were used in the ranking of shade opportunities (Section 3.3.1). If an area was
identified as an opportunity area for planting, it received a higher score or ranking if it was also
identified as potential cold water refugia. Using this ranking scheme, these areas will likely be
addressed first when developing planting plans.

54 Public Involvement

DEQ has promoted public involvement for the TMDL and TMDL Implementation Plans with
existing interest groups having an interest in the Willamette TMDLs. The City addresses public
involvement for management measures described in Section 2.0 through their NPDES Permit
and SWMP. Public involvement will be addressed for the vegetation efforts and for the TMDL
Plan as a whole by maintaining a copy of the plan and progress reports at the City Library and
posting the documents on the City website, available for public review.

5.5  Record Keeping and Reporting

The TMDL Guidance Document requires the DMA to submit two types of reports to DEQ on a
regular basis: 1) progress report and 2) an implementation plan review report. The progress
report would provide the results of implementation and monitoring, as described above in
Sections 2.3 and 3.5. The progress reports would be submitted to DEQ on an annual basis.

The implementation plan review report would use existing data and other information to evaluate
this TMDL Implementation Plan effectiveness relative to pollutant reduction goals. If evidence
indicates that the Plan and associated management strategies are not adequate, then
modifications may be considered. The implementation plan review report would be submitted to
DEQ once every five years or as determined by DEQ.
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APPENDIX A

Summary of Strategies to Address Bacteria and Mercury for the Willamette River TMDL
West Linn SWMP Implementation Status

Key to Pollutant Symbols

A full circle (@) indicates the BMP is expected to address the parameter.

An empty circle (O) indicates the BMP may be expected to address the parameter.
A blank cell indicates that the effect of the BMP is unknown at this time.

n Addresses " A . .
Best Management Practice | Addresses Responsible Division/ Measurable Goals Tracking Measures Annual Report Information: o, . L
or Activity Bacteria? Me’%‘;’sy,a“d Department (2012 SWNP) (2012) Tracking Measure Status, Permit Year 2012-2013 SeiiterdDeiIRE gl sl e
Element #1
lllicit Discharge Detection and Elimination
+ Document and implement the details of the City’s IDDE
program in a Standard Operating Procedures manual by
City of West Li November 1, 2012. gg;r;(;knlh; status of completing the IDDE (1) The City of West Linn developed an IDDE SOP (effective date: November 1, 2012). The SOP
Implement the llicit Discharge . . Envi:oﬁr?']enteals Selpvri]ces + For identified licit discharges, conduct appropriate actions includes guidelines for identification and enforcement of illicit discharges.
Elimination Program e to remove the discharge in conjunction with time frames (2) Track the number, location, resolution, (2) There were no ilicit discharges discovered during the dry weather field screening activities
Division outlined in the City’s MS4 NPDES Permit. and enforcement activities related to any 9 gfhedry 9
P ) N conducted.
illicit discharge investigation conducted.
+ Track and record all identified illicit discharges and how such
discharges were removed.
(1) 14 outfalls were inspected as part of the annual dry weather field screening activities on
September 6, 2012. Please note that inspections occurred at the historic priority outfall locations
+ Conduct dry weather, licit discharge inspections annually at (1) Track the number and location of high  |as opposed to the high priority outfall locations identified in the IDDE SOP, due to the fact that
all priority outfall Iocatibns priority outfalls inspected during dry weather |inspections occurred prior to the IDDE SOP finalization.
' illicit discharge inspection activities.
City of West Linn + Develop pollutant parameter action levels to assist in the o . 2) Inspec_tlon resu_lts are_prowded in Section 6.0 of this report. Inspection results were overall
Conduct Annual Dry Weather . . e I (2) Summarize inspection results and good: no issues with clarity, color or odor. One outfall (Johnson Rd. and Ryan Ct) had some
Field Screer?i/ng o o Enwronmgptgl Services gﬂ&nztlﬂcanon of non-permissible discharges by November 1, indicate outfalls requiring sampling and/or  |foam detected, but no samples were taken. Wood debris was detected at 13 of the 14 outfalls.
Division . investigations. No fish were spotted in any of the streams and garbage was found at one site (10th St. @ 1-205).
) I.f necessary, updgte existing mapping r elated to outfa||§ and (3) Indicate the outcome and resolution of ~ |(3) Inspection results are provided in Section 6.0 of this report. None of the inspection results
priority outfall locations in accordance with field observations. ) - -, . L . L )
any investigation activities conducted. warranted follow-up investigations. In accordance with the IDDE SOP, priority inspection
locations were updated to better reflect outfalls with solely storm water contribution to receiving
waters.
(3) Detail related to each spill responded to by TVFR is as follows:
(1) Indicate the number of spills reported to Spill 1: (11/5/12) Gasoline Spill at 5665 Hood St. due to a vehicle having
the City of West Linn Environmental mechanical issues. TVF&R put absorbent on the ground and determined the car
Services. (1) One spill was reported to the Environmental Services Division in the reporting year: only spilled gas while it was running. The car was towed away.
City of West Linn . . The spill was located at the West Linn Paper Company which has its’ own permit with
Operations Division and |* xesPond to minor spills. (2) Track the number of spills responded to. |DEQ (1200-2). Spill 2: (1113/12) Oil spill at 2655 Dillow Dr. due to car mechanical issues. The
Implement the Spill Response o o Tualatin Valley Fire and by the City of West Linn Environmental owner of the car put bark chips on the oil, but cars had driven through it. TVF&R
Program ¢ + Call Tualatin Valley Fire and Rescue to respond Services and Tualatin Valley Fire and (2) No spills were responded to by West Linn Environmental Services’ personnel during  |shut down the street and called Public Works. Public Works put down absorbent.
Rescue (TVFR) (via to other spills Rescue. the reporting period. TVF&R responded to 3 spills.
contract with the City) pIis. Spill 3: (11/21112) Oil or other combustible liquid spill at I-205 NB @ MP 6. TVF&R
(3) Indicate sources, causes, and types of  |(3) See additional information in next column. determined that the spill was water from the open cargo bed of an onion hauling
discharges resulting from identified spill pickup.
activities.
No damage to people, property, or the environment was reported on any of the
three spills.
Element #2
Industrial and Commercial Facilities
. . . + Notify DEQ of any existing or new industrial facilities within  [(1) Track the number of existing or new Once during the permit term, the City of West Linn will review their existing business
Screen Existing and New City of West Linn Public y 1y EXisting 0 ; . . 9 ¢ ) (1) The City of West Linn has one active 1200-Z permit holder - West Linn Paper Company. license inventory and new industrial development applications to determine whether
| ial Faciliti o o Works Department the City of West Linn jurisdiction that may potentially be failties subject (0 a stormwater indusirial There were no new industrial facilities located in West Linn during the permit year. any existing or new facilities would be subject to an industrial stormwater NPDES
ndustrial Facilities orks Leparimen subject to an industrial stormwater NPDES permit. NPDES permit during the permit term. gthep year. pe)r/mit 9 I
. . . . . — o . . o (1) Track the number and outcome of
Conduct Priority Facility e e City of West Linn Public | Inspect dentified priority industrial or commercial facilties priority facility inspections conducted over (1) No inspections were performed during the 2012 - 2013 reporting year. Completion of the priority facility inspections is required once during the permit term.
Inspections Works Department once during the permit term. the permit term




Best Management Practice

Addresses

Addresses

Responsible Division/

Measurable Goals

Tracking Measures

Annual Report Information:

or Activity Bacteria? Merlcl:_\t;rsy"and Department (2012 SWMP) (2012) Tracking Measure Status, Permit Year 2012-2013 PR DR REGT et ik
Element #3
Construction Site Runoff Control
. rzz(t:‘:rlrt?] :#t;rgésos?zn of erosion control plans for development (1) Report any updates or modifications to
g ' the Clackamas County Erosion Prevention
* Require a copy of all 1200-C permit applications for ﬁlﬂnadnfsld(lg:)%rg)COntrol Planning and Design (1) No updates or modifications to the 2008 Clackamas County Erosion Prevention and
City of West Linn Public development greater than five acres. ' Sediment Control Planning and Design Manual have occurred.
Implement the Erosion ; :
Control Manual i © WOgZ;::ﬂ?;ﬁ?smng + Assess new and redevelopment applications for erosion ézgrﬁﬁi%?yt?iﬂgg]gﬁg onEe(r;) isslgzé::)ntrol (2) West Linn issued a total of 75 erosion control permits (70 residential and 5 commercial).
control compliance during plan review. Require erosion and L .
sediment control plans not in compliance to be amended prior applications received. (3) A total of 75 erosion control plan reviews were conducted (70 residential and 5 commercial).
to approval in conjunction with provisions outlined in the .
Clackamas County Erosion Prevention and Sediment Control ) Track the number of erosion and
Manual (2008) sediment control plan reviews completed.
Provide Educational City of West Linn Public  |Provide educational information to construction site operators Sn) ;’:gi\é\;ez;hlp; ?g;ﬁ'l?g E:g;gmﬁztv%g;s Ij:n%'ﬂ?:gﬂ?gﬂ?;”;;gggﬁ Véz%zr;:fg lying for
Informgt_ltonoto Cotnstructlon © © Works and Planning :Rgéﬂ;gﬁg etrjlbzlijlzlif v;ank(;ro;:: dL:LeS' Zﬁrif'épawc‘;r::s:‘sé and - [(1) Verify that this BMP was conducted. included in the "Guide to Permits and Inspections" booklet. The Environmental Protection Guide
ite Uperators Departments g and grading p pp ’ is also available at City Hall and on the City website.
(1) The following number of erosion control inspections were conducted during the 2012-2013
reporting year:
+ Conduct an initial and a final site inspection on all sites with First Inspections:
an erosion control plan for appropriate erosion control. P ; '
Approved: 60 Lo . . ) .
. A Permit violations are issued in a three step enforcement progression as follows:
+ As necessary, enforce appropriate erosion and sediment Approved with conditions: 17
control in conjunction with the three-step progression as .(1) Trac}k the number of erosion control NOT Approved: 15 1st a written notice of the inspection findings and required corrections (Warning)
. _ . . outiined on the City's website inspections conducted each year.
Inscpoe'z:ctiiuoztsEarg:IE: fg?::::(len ¢ [ ] [ ] City of Weséil\_llir;ir;:nglneermg (o%)mFi)Tizzg;haenzusr::)k:)e\;vgfrE g?g:rss?;gfg(; er;];rlolczg.ecnons: 85 2nd Should corrections not be implemented, a notice of non-compliance will be issued
\‘/;ﬁ:{re%apllrii'rs:grﬁggl i;e;iﬁ;g::gp;rm&?:g}i'nsstsslclhzfr? O [and describe the measures used to resolve Approved with Conditions: 6 with the required corrections.
the issue. NOT Approved: 7 3rd Should corrections remain unaddressed a stop work order will be issued.
+ Ensure a minimum of one additional erosion control Total Erosion Control Inspactions: 190 Additionally, a stop work order may be issued at any time a permit violation occurs.
inspection is conducted during active construction on all sites Violations this reportin F:erio o ’ 0
with an erosion control plan. porting p '
(2) No notices of non-compliance or stop work orders were issued during the 2012-2013
reporting year. Procedures are listed under additional activities in the column to the right.
Element #4
Education and Outreach
. (1) The City provides water quality brochures within the City Hall lobby, the City Library, and on
(1) Track the number, types, qnd fopics of  fipe City's Environmental Services website.
public educational materials dispersed to the
public annually. 2) The City cont icipate with TBPAC and the Regional Coalition for Clean Ri
(St?'eanisCIty continues to participate wit C and the Regional Coalition for Clean Rivers and The City provides the following educational material in the first floor lobby of City Hall:
(2) Indicate any large-scale public ' “It's so easy...Stream-Friendly Home and Yard Care” and “Construction Site Erosion
. . | ;;J(?I:zzigzm(@l;z&t;g\t;:;gt;grg;r?]ﬂtngjrgﬁé(a):;[\i/a\genl;gsag?, ;i(iuecnayggﬁl campaigns initiated during a (3(% Ocrﬁi‘r’]’i%afgi :f{i‘;'ifaitgﬁ':fﬁg:Regional oo of Coan Rivere and St Prevention: How contractors can save money....and help protect our water resources”.
growde: mbllc I_Ecliu;atlon;nd o o City of West Linn Public  [stormwater quality issues and to provide information to - Member of the Regional Coalition of Clean Rivers & Streams ' According to the Regional Coalition for Clean Rivers and Streams’ annual report, they
utreach Materials Regarding Works Department encourage public reporting of illicit discharges. (3) Track coordinated public outreach : : ) . made good strides in educating more people on how to reduce their part in the
Stormwater Management R ’ - Member of the Tualatin Basin Public Awareness Committee . ; ! . - . )
activities with local co-permittees. : ; pollution of our rivers. Their campaign achieved 35% more impressions than the
) K | L B PA - Member of the Clackamas River Water Providers ; heir perf I ‘
+ Continue to make annual monetary contributions to C. . - A staff member served on the Clackamas Community College Water Environment School previous year and t. eir performance was greater overall in termslo. c9st per
(4) Record the number of catch basins Committee impression. A 10% increase in web sessions shows that the Coalition’s targeting of
stenciled in a given year. ' advertising continues to draw more visitors to the website.
(5) Track amount donated to TB PAC each (4) No catch basins were stenciled during the 2012-2013 reporting year.
ar.
year (5) $900.00 was donated to TB PAC.
+ I pet waste is observed as a problem upon routine (1) The City of West Linn currently has 49 dog waste dispensers installed throughout the parks
maintenance activities at public property, install educational and open spaces. During the 2012-2013 reporting year, the City spent $4,920 on bags. City staff
; : signs and distribute educational door hangers at homes in the monitors water quality facilities for pet waste issues. If a facility is observed to have issues, City
Implem;nt a Pet Waste ® Clg of W?St Lll:l; n Pz:lrks atnd immediate vicinity of the identified problem areas. (1) Report on activities conducted annually. |staff distributes door hangers in the neighboring area to educate the public about pet waste.
rogram ecreation Leparimen During the 2012-2013 reporting year, no facilities were found to be neglecting their
+ Continue to provide pet waste baggies and disposal areas in responsibilities to pick up their dogs’ waste. Also, the City participated in TBPAC's pet waste
City parks for disposal of domestic animal waste. educational program.
1) The ACWA Stormwater Committee initiated a coordinated effort to compile existing
Participate in a Public o ) ) Coordinate with other local, Phase 1 jurisdictions in providing/ educa.tlonal survey information and develop conc]usmns to inform how pybllc education efforts
h h ity of West Linn Public T ’ . " ) o result in behavioral change. A proposal was received from DHM Consulting. ACWA coordinated
Education Effectiveness (@] (@] compiling information regarding a public education (1) Report on activities conducted annually.

Evaluation

Works Department

effectiveness evaluation over the permit term.

with DEQ to ensure that the study would meet DEQ's intended requirements. ACWA developed
a cost share breakdown among interested Phase | and Phase Il communities, and West Linn has
agreed to participate in the effort.




Addresses

Best Management Practice | Addresses Responsible Division/ Measurable Goals Tracking Measures Annual Report Information: o, . L
or Activity Bacteria? | "o'v " Department (2012 SWMP) (2012) Tracking Measure Status, Permit Year 2012-2013 PR DR REGT et ik
Citv of West Linn Street Division Provide training to Public Works and Parks department crews
Ensure Staff Training for Pest o o };n d Parks and Recreation once every two years on proper pesticide and fertilizer (1) Report on training conducted every two |(1) The Street Division received 34 hours of training in Pest Management. The Parks Department
Management Department application rates and techniques in conjunction with years. received a total of 25 hours of training.
P guidelines outlined in the IPM Plan.
N City of West Linn Operations . " (1) Track the number of employees . - . .
Ensure Staff Training in Spill (e} (e} Division through a contract with Prow_dg_OSHA HAZV.VOPER training and refresher courses o receiving OSHA HAZWOPER training (1) No employees received HAZWOPER training during the 2012-2013 reporting year. Becguse of massive §taff l_Jp_heavaI, no training was completed this reporting year. We
Response Tualat ) staff initially responding to spills annually. are in the process of identifying new needs.
ualatin Valley Fire and Rescue annually.
+ Conduct municipal training for employees associated with (1) See Section 6.0 for a summary of NPDES Education Training 2012-2013.
stormwater management in the City.
. - . . ©) Trgck thg qumper of employees (2) Staff participates in the following organizations:
. Contlnuelto participate in, gnd attend .enV|ronmentaI and receiving training in stormwater - Member of Association of Clean Water Agencies (ACWA) and active participant in the
Promote Staff Education City of West Linn Public water quality related professional meetings and conferences. |management annually. ACWA Phase | Stormwater subcommittee.
Related to Environmentally ©) ©) i ) N ! . .
Friendly Solutions Works Department + Continue to maintain a budget for employee attendance of  [(2) Track Operations and Engineering staff Continued coIIab'ora't lon with ofher co-permittees on Comprehensive Clackamas
S i - Stormwater Monitoring Program
conferences. participation in professional organizations .
and attendance at relevant conferences. - Member of the Clackamas Water Education Team.
+ Continue to coordinate with other local Phase 1 jurisdictions - Member of the Regional Coalition for Clean Rivers and Streams.
regarding regional water quality efforts. -TBPAC
Element #6
Post-Construction Site Runoff
(1) Track the number of development
applications reviewed for compliance with
the current stormwater requirements for (1) Atotal of 14 development applications were reviewed for compliance with stormwater
treatment and detention. treatment and detention standards.
Implement Community i ; ; o -
Development Code and Public City of West Linn P.Ub“c Per C|ty§ Development Code, review all new devglopment (2) Track any modifications to the list of (2) There were no modifications to the list of currently approved stormwater treatment and
. [ ) [ ) Works and Planning and applicable redevelopment for conformance with current . i
Works Design Standards for Department Citv stormwater standards and ordinances currently approved structural stormwater detention facilities.
Stormwater Treatment epartments y ' treatment facilities.
(3) A summary of private water quality facilities (in accordance with the development
(3) Track private BMPs that are applications) is provided in Section 6.0.
implemented and their associated drainage
areas.
* Review the City’s current stormwater treatment standards
for compliance with new MS4 NPDES permit language. .
Massive amendments to The CDC - Chapter 32 — Water Resource Area
Review and Update the City of West Linn Public  |[° Review the City’s current public works development code (1) Track . Protection are expected to have a final approval in June 2014. These
. . . . progress related to the review of : :
Applicable Code and [} [} Works and Planning provisions o ensure that appl[cgblle barriers (elgted to the use the City’s code and development standards |(1) The City’s last update of Design Standards was approved by City Council in November 2009. amendments FO the regulations are to protect the functllons of wetlands,
Development Standards of LID or Gl techniques are minimized and eliminated where S . streams and riparian areas at least to the degree provided by current
Departments - per provisions in the MS4 NPDES permit. ; o e ) | .
related to Stormwater Control practicable. regulations, while minimizing unnecessary impediments for appropriate
G ! development.
+ Update the City’s existing post-construction stormwater
design standards and code language by November 1, 2014.
Element #7
Pollution Prevention for Municipal Operations
: : : Ensure all road maintenance and repair activities implement . . . .
Conduct Street Area Repair o o City of West Linn Public appropriate erosion and sediment conirol to address potential [Nons (1) NIA Both City crews and contractors are required to implement erosion control measures at
Works Department s all times.
water quality impacts.
(1) Track the number of sweeps conducted
annually. (1) 4 City-wide sweeps were conducted during the 2012-2013 reporting year, covering 3278
City of West Li mies ofsteet West Linn purchased ing vehicle and is able 1 th
- . Ity or VWest Linn . (2) Track the volume of debris removed est Linn purchased a sweeping venicle and Is able 10 sweep ne
Maintain Public Streets ® ® Operations Division Sweep each sireet between 3 and 6 times per year. during sweeping activities. (2) Approximately 997 cubic yards of material was removed. city more often.
(3) Track the amount (volume) of deicing (3) 1000 Gallons of deicing agent was used in the winter of 2012 — 2013.
agent used annually.
(1) Updates to the City's IPM were made in April 2012. The updated IPM has three new sections
added. New sections include:
Citv of West Li Plriser;t:aF;o:IaSi((ij;nft:rg;ateg F:?;LMZZEg;rZZT]L(Lzmzer (1) Track any updates or modificationsto  |A) "Venomous Insect Management"
'ty_ 0 eSt - inn appleication progce dures al‘t))zg ‘r)oa dwgys within City Parks the referenced IPM procedures and B) "Dog Off Leash Area Pest Management"
Implement an Integrated Pest o o Operations Division and and around water quality facilties. protocols. C) "NPDES General Permit Compliance for Pesticide Use In Or Near Waterways

Management Program

Parks and Recreation
Department

+ Conduct work within public right-of-way only with certified,
licensed applicators.

(2) Track the amount of money spent on
pest management chemicals each year.

The City of West Linn uses the City of Portland IPM Program as an informal guide.

(2) The City of West Linn estimates the amount spent on Pest Management Chemicals from
7/1/2012 to 6/30/2013 was $ 7,109.




Addresses

Best Management Practice | Addresses Mercury and Responsible Division/ Measurable Goals Tracking Measures Annual Report Information: Additional Detail Related to Activities Conducted
or Activity Bacteria? TVrSy’? Department (2012 SWMP) (2012) Tracking Measure Status, Permit Year 2012-2013
The City developed a Stormwater Pollution Prevention Strategy document for
municipal operations. The City has 1 municipal facility that was reviewed as part of this
implement a Program fo . . * Inventory municipal facilties subject to this permit (1) A complete inventory of the West Linn Public Works yard was completed June ~ |€ffort
City of West Linn requirement by July 1, 2013. 1) Track strategi dt - . . ; s
Reduce the Impact of Envi tal Servi (1) Track strategies used to 30th, 2013. Several stormwater and pollution runoff solutions are in place including: Followi iew of the Public Works Yard. stratedies idenified and imol ed
Stormwater Runoff from © © nvironmen'al Services - . . minimize pollutant discharge oil/water separators, a filtered catch basin, a pollution control manhole, and trench 010WINg TEVISW 0 The PLIBIC FOTKS Tard, STategies Jdeniied and impiamen’s
Municioal Faciliti Division + By July 1, 2013, identify and implement strategies to reduce p ge. . ! . ) . ’ include building a rain garden in the front of the office building, adjacent to Norfolk
unicipal Facilities the impact of pollutant discharges from these facilities. drains to capture harmful contaminants and drain them to the sewer system. Street; installing another oil/water separator catch basin slightly downhill from the new
gas and fuel tank; and installing an additional trench on the other side of the Auto Shop
that will discharge to the sewer system.
+ Annually investigate for cracking and breakage, and repair , )
as necessary based on the results of the inspection, a (clz)lr;dclzitr?e\ztrifr:zevrvggizz:lttiggjs(iﬁ;;
minimum of 5,000 linear feet of sanitary lines. e . . : Lo . .
Control Infiltration and Cross City of West Linn M sanitary line testing, during the plan review (1) No cross connections were discovered during the reporting period WeSt qun is its 41 year of conducting CIPPIpI'.OjeC.ts. The Cured !n Rlace
Connections to the ° Environmental Services |+ Revi d redevel ol bmittals iple |Process, or during dry-weather field Pipe projects were started where the worst infiltration was occurring in the
Stormwater Conveyance N eview new and redevelopment pian submitia’s Ior possibie fsereening activities on an annual basis. sewer mains in the North part of town that stormwater flows into the
Division cross-connections. (2) N/A i )
System Willamette River.
f . . . (2) Describe any follow-up activities required
. Inspect or potenltﬁ_il. cross-connections during dry weather for identified cross-connections.
field screening activities.
(1) Track any updates or modifications to
the current Stormwater Master Plan (2) Public Improvement/ Stormwater-related CIPs constructed include:
approved by the City. I
(1) No updates or modifications were made to the Master Plan. Barrington Storm Line (PW1217) Stopped algae from growing in the gutter in standing
Conduct Master Planning for ; ; : P . ' (2) Track the number of CIP projects . . . . water and improved water quality by adding or renovating five catch basins.
Stormwater Quality [ ) [ ) Clt\}//VOfllN %St L”;tn Pu?llc Egjgfo\gﬁ :)(Trglgihty is considered during the development of implemented each year and discuss the gr)oT?aemCzlatx dC%nF?tSn::CJZ?'IEZﬁIIO(!ZZIng?LZSIuﬂ:]) a stormwater element. PW1217, 2013 Road Fuel Tanks were built at the Operations Yard for all city vehicles to fuel their vehicles.
Improvement orks Uepartmen ' added benefit (water quality, habitat 9 ' This reduces employee time and vehicle gas costs to fuel at out of town pumps.
restoration, etc.) of each. . . . Reduces carbon emissions and fossil fuel.
(3) These locations are mapped in the City's GIS. 2013 Road Program included storm components to remedy street area drainage
(3) Map the location and drainage area of problems.
water quality CIPs as they are constructed.
Element 8
Stormwater Management Facilities Operation and Maintenance
) ) (1) Track the length of conveyance system . . . . .
Conduct Stormwater City of West Linn . . . _ inspected. (1) 456 linear feet of stormwater pipe was inspected and 1,000 feet of drainage ditches were
. . . Perform cleaning and repair promptly based on inspection inspected.
Conveyance System Cleaning [ ) o Environmental Services [ ¢ e '
and Maintenance Division ' (2) Track the volume of debris removed (2) No reportable volume of debris was removed
during cleaning activities. '
) ) + Inspect all public catch basins once per year, and cleanas  |(1) Track the number of catch basins . . . . g
Conduct Cateh Basi City of West Linn needed based on inspection results. inspected. g ) ggﬁ: czt:l: basins were inspected, and 670 catch basins were cleaned during the 2012-2013
ol onduct da“:f 'nta:":\ ° ° Environmental Services |+ Repair or replace catch basins promptly based on inspection porting year.
eaning and Maintenance Division results. (2) Track the volume of debris removed (2) 49 cubic yards of debris was removed
+ Update tracking database during each maintenance cycle. |during cleaning activities. )
(1) The following water quality facilities were inspected and maintained during the 2012-2013
reporting year:
Public S | Control City of West Linn (slr)uzﬁrc; }gg:?#gﬁﬁ; aggt:;gﬁzncy o Pollution control manholes = 148 inspected and 148 maintained Environmental Services Storm Water crews routinely perform the following
ublic Structural Contro . . Inspect public structural water quality facilities annually and e P Detention tanks = 0 inspected and 0 maintained maintenance on all public storm water control facilities: remove, trim & inventory trees,
Facility Cleaning and o o Environmental Services Lo ! ; maintained. etention tanks = 0 inspected and 0 maintaine A
. A maintain based on inspection results. . . R PP lay mulch, spray for bees & mosquitoes, and remove unwanted and/or overgrown
Maintenance Division (2) Track the volume of debris removed Bio-swales = 16 inspected and 16 maintained brush. blackberri dweed
during cleaning activities. Water quality ponds = 45 inspected 4x/year and 45 maintained rush, biackberries, and weeds.
(2) Pollution Control manhole maintenance resulted in 24 cubic yards of debris removal.
+ Require new private water quality facilities to submit
maintenance agreements to the City.
+ Require submittal of annual reports related to inspection and | (1) Track the number of new
ms_ain_tenanc_e activities for private water quality facilities with | maintenance agreements . . . .
City of West Linn existing maintenance agreements. submitted to the City each year. (1) 14 new maintenance agreements were submitted during the 2012-2013 reporting year. . . o .
Private Water Quality Facility ° ° Environmental Services Personnel from the Environmental Services Division inspected 270 private water
Maintenance Program o + Continue to work to identify the responsible parties (2) A total of 48 maintenance reports were received during the 2012-2013 reporting year. quality facilities in the Spring of 2013.
Division (2) Track number of new and

associated with private water quality facilities that do not have
an existing maintenance agreement.

+ Provide formalized structural stormwater facilities inspection
and maintenance documentation to private facility owners by
July 1, 2013.

existing annual maintenance
reports received each year.

Received maintenance reports reflect existing installed facilities.




Appendix B. Summary of Strategies to Address Temperature for the Willamette Basin TMDL

TMDL Implementation Plan Progress Report 2012-2013

Best Management Practice
or Activity

Commitment/Implementation Strategy

Measurable Goal

Implementation Tracking/Performance
Measure

2012-2013 Activities

Responsible
Division

Public Education

Include articles regarding temperature-
related issues and shade planting
projected in the City handouts and

mailings.

Ensure a minimum of one temperature-related
piece of educational material during the

implementation period.

Record temperature-related

educational materials.

An article in West Linn Tidings (March 28t, 2013) describes planting of native trees at the Tualatin Bluff
wetlands and removal of non-native vegetation by students at West Linn High School. This effort is part

of the City activities during Arbor Week.

Public Works
Department

Implement Stormwater

Design Standards

Implement provisions of the City's Surface
Water Management Plan and development
code, which includes provisions for use of
infiltration - based stormwater treatment

systems and tree planting.

Implement design standards that include Low
Impact Development (LID) and additional
infiltration-based guidelines for stormwater

treatment during the implementation period.

Track modifications to the City's
development standards related to use
of LID and BMPs for new and

redevelopment.

The City of West Linn currently implements the most current City of Portland’s Stormwater Management

Manual for stormwater quality control for new and redevelopment activities.

Public Works
and Planning

Departments

Preservation of Existing
Shade

Implement provisions of Chapter 32 and
Ordinance 1542 of the City's development
code, which defines protection and
improvement of the City’s waterways and

encourages tree planting.

Continue to implement Chapter 32 of the City's
development code to address Title 3 (Water
Quality & Flood Management) of Metro’s Urban
Growth Management Functional Plan.
Adopt language in Chapter 28 and Chapter 29
of the City’s development code to further
address Title 13 (Nature in Neighborhoods) of
Metro’s Urban Growth Management Functional

Plan requirements.

e Track any enforcement actions

taken to protect existing shade.

o Track modifications to the City's
development code to address Title
13.

Code enforcement action: Case #1: Required removal of a swimming pool and reestablishment of

wetlands and tree plantings after the owner had built a swimming pool in the wetlands.

Case #2 and #3: Involved the reestablishment of 200 feet of riparian vegetation including trees

after the adjacent property owners installed lawn down to the Tualatin Rivers edge.

Code Modifications: We are currently rewriting our Water Resource Area Chapter 32 and fully
expect it to be approved in June 2014. These changes include most of Metro’s Habitat Friendly

Development Standards as well as requiring increased mitigation.

Planning

Department

Planting Activities for
Identified Shade Opportunity

Areas

Conduct planting, plant maintenance, and
supplemental irrigation activities for the

identified shade opportunity areas.

Utilize annual committed funds towards
shading and planting activities for identified

opportunity areas.

e Track ground truthing activities to

refine priority opportunity areas.

o Track planting activities for public,
high priority areas.
o Track planting activities for other

identified shade opportunity areas.

o Track any re-vegetation and

maintenance activities required.

Planting activities: The City of West Linn spent a total of $9,800 during the reporting year 2012-2013

on the purchase and planting of 60 trees to protect stream corridors and promote shade.

Planning and
Parks

Department




City of West Linn

Willamette River TMDL Implementation Plan

We, the undersigned, hereby submit this Willamette River TMDL Implementation Plan. We certify under
penalty of law that this document and all attachments were prepared under our direction or supervision in
accordance with a system designed to assure that qualified personnel properly gather and evaluate the
information submitted. Based on our inquiry of the person, or persons, who manage the system, or those
~ persons directly responsible for gathering the information, the information submitted is, to the best of our
knowledge and belief, true, accurate and complete. We are aware that there are significant penalties for

submitting false information, including the possibility of fine and imprisonment for knowing violations.

Date H"aq’ \L—i-

Signature J\MM/\N\%A QLJJE/(/\

Mike Cardwell, Environmental Services Division Supervisor

o 4l

Signature 474! 2%

Lance Calvert, West Linn Public Works Director




