MEMORANDUM
EUGENE WATER & ELECTRIC BOARD

TO:

Commissioners Schlossberg, Brown, Carlson, Barofsky and McRae

FROM:

Frank Lawson, CEO/General Manager; Rod Price, Chief Operating Officer; Karen
Kelley, Water Manager

DATE:

March 30, 2021 (April 6, 2021 Board Meeting)

SUBJECT:

Record of Decision: E. 40th Water Storage Tank Siting and Construction Timing

OBJECTIVE:

Endorsement

Issue
The Board is asked to “endorse” a Record of Decision (attached) by which the General Manager, based on
Staff and Management recommendation, concurs with the identified tank siting locations and the construction
of both tanks concurrently commencing in 2021.
Background
A Record of Decision is a tool to communicate, within EWEB and/or the Board of Commissioners and the
public, decisions made by management that may have significant impact or interest. Based on neighborhood
impacts and interest, Management determined a formal Record of Decision related to tank siting location and
construction sequencing and timing is appropriate.
Discussion
A comprehensive history of the project can be found at http://www.eweb.org/community-andenvironment/water-reliability-projects/water-storage-improvements/e-40th.
Over the next decade, EWEB plans significant upgrades to the existing water storage systems at College Hill
and Hawkins Hill, and a new water storage facility near East 40th Avenue and Patterson Street. The proposed
projects will be built to robust seismic standards, providing 45 million gallons of resilient, safe water storage
to Eugene residents. Although these water storage facilities are in the hills of Eugene, they serve the entire
community of approximately 200,000 people, hundreds of businesses, 50 schools, 20 urgent care and hospital
facilities and more than 100 parks.
In 2021, EWEB will start construction on partially-buried water tanks on an undeveloped property near East
40th Avenue and Patterson St. New water storage tanks are one of several investments EWEB is making to
ensure that we can meet critical community needs in the event of an earthquake, including having water
available for fire suppression and drinking water distribution points.
The property, which EWEB purchased in the 1950s specifically for this use, is more than 10
acres and approximately 2.5 acres will be used for water storage. The rest of the property will
remain in its current natural state or be enhanced.
While this project benefits all Eugene residents, it will have direct impacts on surrounding neighbors.
Throughout planning, construction and restoration, EWEB will continue to be transparent and communicate
regularly with neighbors, as well as listen to input from community members on matters that are within their
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influence.
Much public outreach has taken place on this project including multiple neighbor mailings, direct response to
customer inquiries, neighborhood meetings, articles and meetings with neighborhood associations and other
government officials. Over the past year, Commissioners have received periodic formal project updates from
Staff, and have had two in-person interactive site visits, the most recent being on March 3, 2021.
Recommendations
Management requests the Board endorse the Record of Decision supporting the Staff and Management
recommendation that EWEB move forward with the recommended tank siting locations, as presented in the
Record of Decision Attachment A, Figure 2, and the decision to construct both tanks concurrently
commencing in 2021, as this approach results in the lowest overall cost for EWEB’s customer-owners, will be
overall less impactful on the immediate neighbors, and results in the least impact to the environment.”
Requested Board Action
Via “hand raise”, the Board is being asked to “endorse” the Record of Decision as presented by the General
Manager.
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MEMORANDUM
EUGENE WATER & ELECTRIC BOARD

TO:

Commissioners Schlossberg, Brown, Carlson, Barofsky and McRae
Executive Team, EWEB Managers, Water Engineering

FROM:

Frank Lawson, CEO/General Manager

DATE:

March 30, 2021

SUBJECT:

Record of Decision: E. 40th Water Storage Tank Site(s) and Construction Timing

The following engineering and/or operational decision(s) are hereby formalized and communicated.
A Record of Decision is a tool to communicate, within EWEB and/or the Board of Commissioners
and the public, decisions made by management that may have significant public impact or interest.
----------------------------------------------------------------------------------------

RECORD OF DECISION
Title: E. 40th Water Storage Tank Siting and Construction Timing
Decision: Based on Staff and Management recommendations, with concurrence from both the Chief
Operating Officer and Chief Financial Officer, the CEO/General Manager concurs with the recommended
tank siting locations, as presented in the Attachment A, Figure 2, and the decision to construct both tanks
concurrently commencing in 2021.
Effective Date: April 5, 2021
Expected Impact: A Triple-Bottom-Line (TBL) assessment for tank siting alternatives was completed by
external consultant in concurrence with Staff review (Attachment B). A second TBL, completed by EWEB
staff, assessed the construction timing of the two storage tanks. Attachment A presents Staff’s summary of
the TBL’s, with a final recommendation for tank siting as described in Figure 2 and to pursue Alternative B
for constructing both tanks now. The primary benefits to EWEB customers of this decision are as follows:
•
•
•
•
•
•

Saves approximately $1,400,000 (2021 Net Present Value)
Single disruptive period; avoids a second round of neighborhood disruption
Road wear and tear coincides with City of Eugene street repairs (e.g. Hilyard)
2,100 fewer truck loads removed (noise, street damage, carbon reduction)
Tank construction coincides well with State required Water Master Planning schedule (2025)
Preserves as much Oak Woodland Habitat as possible (identified as a Strategy Habitat by the Oregon
Department of Fish and Wildlife)

The primary disadvantages of the decision are the extended construction period of 3 years (although
comparatively 4 years if staggered over 10 years) and may require EWEB to work with Oregon Health
Authority if construction issues delay the closing of College Hill.
Referenced Attachment(s):
A. Memorandum: “E. 40th Ave Storage Tank Final Siting and Tank Construction Sequencing”; Karen
Kelley, March 12, 2021 (Prepared by Laura Farthing, PE; Reviewed by Wally McCullough, PE)

B. Memorandum & Reports – “E. 40th Avenue 7.5 MG Storage Tank Project – Triple Bottom Line Site”;
Michael L. McKillip, PE, Murraysmith, Inc. (includes Ecological Inventory Report from DOWL, Arborist
Report from Carmeron McCarthy Landscape Architecture & Planning, Geotechnical Investigation and
Seismic Hazard Study from Foundation Engineering, Inc.)
Method of Implementation: Record of Decision (Board of Commissioner Endorsement)
Decision Maker(s): Frank Lawson, CEO/General Manager

_________________________________
Frank J. Lawson
CEO & General Manager
Eugene Water & Electric Board

MEMORANDUM
EUGENE WATER & ELECTRIC BOARD
WATER ENGINEERING

DATE:

March 12, 2021

TO:

Frank Lawson, CEO/General Manager
Rod Price, Chief Operating Officer

FROM:

Karen Kelley, Water Operations Manager

PREPARED BY:

Laura Farthing, Engineer (CE), Sr.

REVIEWED BY:

Wally McCullough, Water Engineering Supervisor

SUBJECT:

E. 40th Ave Storage Tank Final Siting and Tank Construction Sequencing

OBJECTIVE
The objective of this memorandum (memo) is present the findings of the triple bottom line
assessment (TBL) used to finalize tank siting and to discuss the economic, environmental, and
social aspects of sequencing the construction for 15 million gallons (MG) of water storage at the
Eugene Water & Electric Board’s (EWEB) E. 40th Ave Storage Tank site.
BACKGROUND
As part of the 2015 Water System Master Plan (Master Plan), staff identified a resilient spine for
the water system. EWEB has been working on strengthening the resilient spine for the last 10
years and has completed improvements at both Hayden Bridge raw water intakes, and at the
Hayden Bridge Filtration plant including adding standby power capabilities and constructing a
new disinfection system. With most of the work completed at the intakes and the filtration plant,
we have been shifting focus to the distribution system, particularly on the transmission mains
and the base level storage tanks.
The Master Plan as amended in 2020 created a construction and sequencing plan to create
distributed base level storage to enhance reliability, redundancy and improve operations of
EWEB’s base level system. This included the construction of six 7.5-million-gallon storage tanks
at E. 40th Ave, Hawkins Hill and College Hill distributed across these sites. See Figure 1 for the
timing of construction.
STORAGE TANK SITING
Staff started the planning and design process in 2019 for the first E. 40th Ave storage tank and
Page 1 of 11

completed a site layout looking into the future for constructing the second tank in 2030. The site
layout and tank placement were verified through a Tiple Bottom Line (TBL) assessment
completed by Murray Smith Associates in early 2021. The TBL included ranking three
constructable alternatives based on criteria developed by EWEB and MSA, which included
relative costs, excavation requirements, and impacts to immediate neighbors. The TBL showed
that the tank siting in Figure 2 below had the highest ranking because it requires the least amount
of rock excavation, impacts the viewshed for the fewest number of adjacent neighbors, preserves
the ridgeline, and protects the largest amount of the Oak Woodland habitat which is identified as
a Strategy Habitat by the Oregon Department of Fish and Wildlife. The TBL memo is attached
for reference.
During this process EWEB staff was directed to evaluate the economic, social, and
environmental impacts of two alternatives:
•
•

Alternative A: Construct one tank now and one tank in 2030
Alternative B: Construction both tanks at E. 40th now

The following sections will discuss this evaluation.
Distributed Base Level Storage Construction Sequence
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Figure 2. Final Tank Placement
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TANK CONSTRUCTION SEQUENCING ALTERNATIVES DISCUSSION
The following sections discuss the two alternatives for site development and the major
components of work.
Alternative A – Construct the SE tank now and the NW tank in 2030 (Status Quo)
The Alternative A sequence includes building one tank now and the second tank in 2030, which
is the option currently included in the Capital Improvements Plan (CIP). This alternative includes
the following elements:
•
•
•
•
•
•

Tree removal, controlled drilling and blasting for the SE and NW tanks now
Excavation and rock removal for the SE Tank. Note that rock and soil will remain in
place within the footprint of the NW tank until the time of construction
Construction of a new 36-inch transmission main down Patterson St. to the SE Tank,
including a new valve vault with provisions for seismic valves located at the site entrance
Construction of the SE Tank
Backfilling around the SE Tank
Landscaping around and temporary site restoration as required in the footprint of the NW
Tank where blasting occurred

EWEB has determined that constructing the SE Tank first allows for a logical progression of site
development. The SE Tank (See Figure 2 for tank locations) is the more space constrained
location, making it the more difficult and expensive tank to construct. Building that tank first
leaves ample room to stage construction equipment, run utilities, and protect nearby residences
which reduces construction duration and costs. If the NW tank was constructed first, it would
take up a significant portion of the middle of the site, making construction of utilities to the SE
tank from Patterson St. incredibly difficult given the space constraints (the utilities would be
almost 20 feet below grade at the tank location), access for construction equipment would be
limited and working around an existing tank increases the cost and duration of construction. This
sequencing also allows for the most flexibility in the future since a large portion of the site will
remain undeveloped and easily accessible. For these reasons EWEB staff has recommended
constructing the SE Tank first.
EWEB staff is recommending completing the tree removal and blasting for both tanks at the
beginning of construction of Alternative A. The site is characterized by hard rock. There are two
options for rock removal: mechanical means or controlled drilling and blasting. While
mechanical means for rock removal (drilling a perforated grid and using a pneumatic hammer
attached to an excavator to split the rock) may be possible on this site, it is an incredibly loud
process and is estimated to take 4 to 5 times longer than blasting, just to complete excavation for
the SE Tank. This would be incredibly hard on the surrounding neighborhood and would not
work with EWEB’s schedule to have a tank in service by the end of 2023. The fastest and most
effective means to remove hard rock is to use controlled blasting. It is recommended the blasting
be done for both tanks at once regardless of the sequencing of tank construction because blasting
costs exponentially increase the closer you get to a structure and the overall costs of blasting
have in recent years been increasing at a rate of 12 percent per year.

Page 4 of 11

The construction of the SE Tank including blasting for the NW Tank and pipeline construction is
estimated to take approximately 2 years. The estimated duration for select construction activities
are outlined below.
•
•
•
•

6-8 months for tree removal, controlled drilling and blasting for both tanks and
excavation including rock removal and hauling for the SE Tank
1 year for the NW Tank construction
2 months for backfilling
1 month for landscaping

The estimated costs for the major components of work and the present value (PV) of the costs
associated with Alternative A are summarized in Table 1. The costs for the NW tank were
inflated to 2030 dollars using a 5.5 percent inflation rate which is consistent with current prepandemic trends. The costs were discounted back to 2021 dollars using a discount rate of 5
percent per EWEB’s Finance Department’s recommendation. Note these are not total project
costs; these are relative costs for project elements that change between the two alternatives.
This alternative does not have any impacts on the current CIP since this alternative has already
been included and accounted for.
Table 1. Alternative A Selected Project Costs

Item of Work
Blasting for both tanks
Tank One
Tank Two
Excavation/Backfill for
Tank One
Excavation/Backfill for
Tank Two
Utilities for Tank One
Utilities for Tank Two
Site Restoration for Tank
One
Site Restoration for Tank
Two
Total
Project Total

SE Tank
Costs, in
millions of
dollars

2021 Costs
NW Tank,
millions of
dollars

2031 NW
Tank,
millions of
dollars

PV NW
Tank,
millions of
dollars

$4.5
$5.8

$5.8

$9.9

$6.1

$1.7

-

-

-

$4.0
$0.3

$2.4

$0.2

$2.3
$0.2

$0.2

-

-

-

$12.4

$0.2
$8.5

$0.3
$14.5

$0.2
$8.9

$21.3
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$0.2

Alternative B – Construct Both Tanks Concurrently
Alternative B includes constructing both the SE and NW tanks concurrently. The work generally
includes:
•
•
•
•

Tree removal, controlled drilling and blasting, excavating including rock removal for the
SE and NW tanks now
Construction of a new 36-inch transmission main down Patterson St. to both tanks,
including construction of a new valve vault with provisions for seismic valves located at
the site entrance
Construction of the SE and NW Tanks
Landscaping and restoration work for the site

The construction of both tanks and the associated pipeline is estimated to take approximately
2.5-3 years. Estimated duration for select construction activities are outlined below.
•
•
•
•

6-12 months for drilling, blasting and excavation including rock removal and hauling for
both tanks
1-1.25 years for tank construction
3 months for backfilling
1 month for landscaping

The relative costs for Alternative B are presented in Table 2 below. Note these are not total
project costs; these are relative costs for project elements that change between the two
alternatives.
Table 2. Alternative B Selected Project Costs
2021 Two Tank
Costs in millions

Item of Work
Blasting for both tanks

$4.5

Tank One

$5.5

Tank Two

$5.5

Excavation/Backfill for Both Tanks

$3.7

Utilities for Both Tanks

$0.4

Site Restoration for Both Tanks

$0.3

Total

$19.9

Alternative Economic, Social, and Environmental Impact Comparison
The following sections discuss the economic, social, and environmental impacts between the two
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alternatives.
Economic Impacts
The cost of $21.3 million dollars associated with the present value of Alternative A is
approximately 7 percent higher than the estimated $19.9 million cost associated with Alternative
B. These numbers may change through time given that the inflation and the discount rate
assumptions may change. Alternative B has inherent savings in mobilization costs, reduced
earthwork and backfilling quantities, reduced costs associated with tank construction
efficiencies, and reduced site restoration work.
The current Water Capital Plan (CIP) has yearly expenditures consistent with the Water Master
Plan--one tank at E. 40th Ave. in 2021-2022 then one tank at College Hill in 2024-2025 both at a
projected cost of approximately $12.5 Million. The total amount in the 5-year CIP for the first
two tanks is thus $25 Million.
Changing to Alternative B would require moving a portion of 2024-2025 funds to the 2022-2023
time frame.
Social Impacts
There are non-economic factors associated with both Alternatives which include impacts to
neighbors and the overall program.
Neighbor Impacts
This is a large infrastructure project being constructed in the middle of an established residential
neighborhood. Both alternatives will be impactful to adjacent neighbors in near term due to
construction impacts and in the long term because of viewshed and site changes.
The immediate neighbors will be acutely impacted by construction due to noise, dust, and
general disruption of a usually quiet site. These impacts are temporary as construction will
eventually end. The best way to mitigate construction impacts is to limit the duration of
construction work, limit truck traffic, and to select tank siting to limit particularly disruptive
phases of work, in this case the earthwork. Alternative A allows for an 8-year break between
major construction projects, but the construction duration for the total project would be longer
than constructing both tanks now. The total duration for Alternative A will be approximately 4
years. The duration for Alternative B is approximately 3 years. Doing both tanks at once reduces
construction impacts by about a year but does not allow for a break in construction activities.
Three years is a long time to have a construction project in a residential neighborhood. In
addition, there may be timing issues associated with Alternative B and how the tanks are
constructed, since one tank needs to be in service by the end of 2023 to facilitate taking College
Hill offline. If there are schedule issues once construction of Alternative B is underway, it will be
critical for EWEB staff to communicate early in the process with the Oregon Health Authority’s
(OHA) Drinking Water Program, the jurisdiction having authority over the water system. The
worst-case scenario is that the OHA puts EWEB under a bilateral compliance agreement which
is an enforcement action that allows us to work with them to reasonably extend the date that
College Hill needs to be out of service, which is not ideal from a customer confidence
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standpoint. Even though there will be a break from construction activities with Alternative A, the
overall duration of the project is longer, it will be incredibly disruptive to come back and start
over.
Alternative A only includes rock removal, excavation, and backfilling for the SE Tank in the
near term and some area within the footprint of the NW Tank to allow for construction access.
Because a portion of the NW tank will need to be excavated and backfilled (mainly the area of
excavation to accommodate construction access for the first tank), the project adds an additional
approximately 21,000 cubic yards (cy) of excavation and backfilling work which results in an
additional 2,100 truck trips, when compared to Alternative B. Spreading the construction out
could result in a need to repair Patterson St twice which is the main construction site entrance.
Table 3 summaries the estimated earthwork quantities. A truck trip is assumed to be a standard
10 cy dump truck.
Alternative B allows EWEB to construct both tanks and complete all heavy truck traffic on
nearby streets prior to Hilyard St being repaved in 2024 and allows us to complete repairs to
Patterson St only once as part of the pipeline construction. There are also opportunities to route
truck traffic through the site rather than only having one access point, which reduces the impact
to neighbors on Patterson St but increases the impacts to neighbors along the northern property
line. Table 3 summarizes earth work quantities.
Table 3. Estimated Earthwork Quantities
Alternative A Earthwork
Quantities
SE Tank NW Tank

Alternative B
Earthwork
Quantities

Total

Total

Difference
Between
Alternatives

Rock Excavation (CY)*

35,830

17,370

53,200

53,200

-

Soil Excavation (CY)*

21,335

36,300

57,635

46,600

11,035

Backfill (CY)

27,600

30,100

67,700

57,700

10,000

Truck Trips

8,476

8,377

17,853

15,750

2,135

*Includes a 30% bulking factor to convert in-situ quantities to truck quantities

These projects will permanently change how the site looks and how it is used by neighbors. The
impacts to the site and its uses are similar between both Alternatives and with time and as houses
sell and new neighbors move in, the site will just be known as a storage tank site.
Water Storage Improvement Program Impacts
There are no impacts to the overall program with Alternative A, constructing one tank now and
Page 8 of 11

one tank in the future. Alternative B will require a change to the sequencing of the construction
of storage. Under Alternative B, College Hill would be decommissioned and left in place at the
end of 2023. Construction at Hawkins would start after the tanks at E. 40th are complete. During
this time EWEB will begin work on a new Master Plan which would include an evaluation of the
program impacts.
Environmental Impacts
Both Alternatives have similar environmental impacts associated with them. These are large
infrastructure projects that affect the public health of the entire community; there is no way to
construct them without having any impact.
The main impact to the environment comes from the need to remove approximately 25 percent
of the trees on the site. Each Alternative includes mitigation efforts to offset the impacts of the
lost carbon sequestration capacity and overall impacts of tree removal. There will be a loss of
carbon sequestration capacity in the short term on the site, but EWEB is incorporating the
following mitigation strategies into the project:
•
•
•
•
•

Planting new trees on the site
Working with Friends of Trees and other agencies to plant trees in other locations within
the community
Thinning forested areas where appropriate to encourage the growth of trees that had
previously been shaded by the Doug Firs
Leaving large downed wood and creating snags on the site to the greatest extent possible,
which has the added benefit of providing woodpecker and salamander habitat
Assessing trees on the perimeter of the excavation to determine if they can be saved
during the construction process

In addition to mitigation efforts on this site EWEB is engaged in larger scale projects that will
have a greater impact on the community as a whole. For example, EWEB has created a
partnership with the University of Oregon’s Soil, Plant and Atmospheric (SPA) lab to set up an
experimental site to determine which type of planting and management strategies are most
effective at carbon draw down. The intent is to scale up the findings to other sites around the
region and to eventually create a local carbon market. EWEB is also investing significant
resources to replant the forests in the area of the Holiday Farm Fire along the McKenzie River.
Alternative A has the added environmental impact due to the additional 2,100 truck trips which
will increase CO 2 emissions associated with the overall project when compared to Alternative B.
Alternative B allows for the site to be relandscaped and enhanced at once rather than separating
the work, which saves costs and allows the site to start healing from the disturbance faster.
Overall, both Alternatives have impacts, but Alternative B allows restoration to happen sooner
and all at the same time.
Table 3 below provides a summary of the major impacts for comparison.
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Table 3. Impact Summary Table
Impact

Alternative A

Alternative B

Economic

$21.3 million

$19.9 million

Social

Advantages

Advantages

•

•
•

There will be an 8-year break between
construction projects

•
•
Disadvantages

Disadvantages

•

•
•

•
•
•

Environmental

Requires less earthwork
Work coincides with City of Eugene
road work on Hilyard St, which
allows for road repairs after the
construction project
Patterson St. and the neighbor’s
neighbors along Patterson St. will
only be disrupted once.
Requires 2,100 fewer truck trips

Requires more earthwork resulting in
longer overall construction duration
of 4 years total
2,100 additional truck trips
Area disrupted twice which will be
difficult on immediate neighbors
Patterson St could require repairs
after the second construction project
which will be disruptive to neighbors

Advantages
•

Disruptive for 3 straight years
May cause timing issues with taking
College Hill out of service by the
end of 2023

Advantages

Gives the site restoration work 8 years •
to become established before
restoration of the site after the second •
tank is constructed

2,100 fewer truck trips which results
in lower CO 2 emissions
Restoration can happen all at the
same time and then be left alone to
become established

Disadvantages

Disadvantages

•

•

•

Loss of trees for both tanks now,
which could be a wasted effort if the
program changes before the second
tank is constructed
21,000 cy of additional earthwork,
which results in removal of backfill
that was installed as part of the SE
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Loss of trees for both tanks now

•
•
•
•

tank construction with little room to
stockpile the material and reuse it
2,100 additional truck trips equaling
increased CO 2 emissions
Site disturbed twice which is
disruptive to wildlife
Restoration happens in two phases
Patterson St. could need to be repaved
twice

RECOMMENDATIONS
It is recommended that EWEB move forward with Alternative B and construct both tanks now
because this alternative results in the lowest overall cost for EWEB’s customer owners, will be
easier overall on the immediate neighbors, and results in the least impact to the environment.
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Memorandum
Date:

March 16, 2021

Project:

20-2888

To:

Ms. Laura Farthing, PE
Eugene Water & Electric Board

From:

Michael L. McKillip, PE
Murraysmith

Reviewed By:

Tom Boland, PE, PMP
Murraysmith

Re:

E. 40th Avenue 7.5 MG Storage Tank Project – Triple Bottom Line Site
Configuration Evaluation

Introduction
The Eugene Water & Electric Board’s (EWEB) 2015 Water System Master Plan identified the need
for two new water storage tanks located on an EWEB owned property south of East 40th Avenue
at the terminus of Patterson Street in Eugene, OR. The site was purchased with the intent to
construct water storage. EWEB has determined that the site will have two storage tanks, one in
the near-term, and the second tank in the longer-term future. The new 7.5 million-gallon (MG)
storage tanks will become part of EWEB’s resilient backbone and provide a reliable and resilient
water source to Eugene residents for generations to come. This memorandum documents the
criteria used to configure the site layout and evaluates four alternative site layout configurations
considering social, environmental and financial considerations as well as meeting all technical
feasibility requirements.

Site Description
The 10.7-acre site is located south of E 40th Avenue in southeast Eugene (Map ID 18031720, Tax
Lot 1000). While EWEB has planned water storage at the site for decades, the site is currently
accessible by the public and is used as an informal park.

Surrounding Area and Site Access
The site is a forested hillside surrounded by residential homes and is currently open to the public
for daytime recreational use. The 34 adjacent lots are developed, single-family homes. The site
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has a ridgeline in approximately the center of the property. The southern portion of the ridgeline
is forested at the top and overlooks the Spencer Butte Middle School and is visible from numerous
residential homes. Maintaining the attractive ridgeline view is a consideration in locating the new
tanks on the site.
The site is accessed from Patterson Street, which will also be the alignment of new water and
stormwater utilities associated with use of the tank site. A significant volume of truck traffic along
Patterson Street will be unavoidable during tank construction. Truck traffic will be associated with
removal of excavated soil and rock, deliveries of concrete, and import of structural backfill. There
is also a utility easement located in the NW corner of the property that connects directly to E 40th
Avenue. However, use of this alignment will be evaluated during pre-design, but does not affect
the evaluation of the tanks siting alternatives.

Site Conditions
Based on the geotechnical investigation and preliminary grading plans, the tank construction will
require a large quantity of deep rock excavation and a high volume of truck traffic during
construction. The rock is solid and blasting will be required for economical and efficient rock
removal. Minimizing the needed rock removal for construction of the new tank and associated
utilities is a strong consideration in selecting tank locations if there is a significant difference in
required rock excavation quantities.
The site has grassy, sloping meadows in the northeast and southwest portions. Along the ridgeline
are tall stands of Douglas fir and oak tree habitat which make the site a valued park-like setting for
local residents. Apart from posts and chain to limit vehicle access at the south end of Patterson
Street, the site does not have any existing improvements.

Site Ecology
An evaluation of the natural features at the site was prepared to support incorporation of
ecological values with the tank site selection (DOWL, January 2021). The evaluation used a
combination of desktop material reviews, information solicited from neighbors, and a site field
investigation conducted in October 2020. The on-site vegetation was characterized by regularly
mown meadows in the northeast and southwest corners, mature Douglas fir forest at the top of
the ridge, mixed evergreen and deciduous forest on the south facing slope of the ridge; and oak
woodland occupying the lowest portion of the ridge.
There were no observations of federally listed threatened or endangered species that would be
expected to occupy the site; nor were there species or habitat for federally or state listed
threatened or endangered species. The site, unlike many urban sites, did not have dominant nonnative invasive species.
The evaluation noted the presence of oak habitat, which was once common in the Willamette
Valley, but is now rare. The professional ecologists report had the following findings:
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“emphasized the regional significance of the oak habitat, and the importance of
preserving and managing it.
noted that the Oregon Conservation Strategy identifies prairie, savanna, and oak
woodlands as conservation priorities in the Willamette Valley.
stated that conifer encroachment is threatening the oak habitat, strongly recommended
that Douglas fir at the site be thinned to follow best management practices for reducing
fire hazard, and improving habitat value for native wildlife.”

While several large Douglas fir trees were observed on top of the ridge in the middle of the site,
the forested community provided low ecological value compared to the adjacent oak woodland.
An arborist report was prepared by Cameron McCarthy Landscape Architecture & Planning
(September 2020). It noted two major woodlands: Douglas fir and oak. The Douglas fir woodland
was characterized as a healthy mix of young and old trees, dead trees and openings. A few
different species were also seen. Thinning of the forest would benefit some of the younger trees.
The oak woodland has some open canopy space and the Douglas fir woodland will take over
without maintenance. The report recommended removing Douglas firs that are outcompeting
oaks for light and space, specifically any Douglas Fir within 10 feet of an oak canopy.

General Tank Siting and Site Layout Assumptions
Siting a drinking water storage tank requires numerous technical considerations to include the
tank elevation and dimensions, associated improvements such as piping, access roads and
stormwater management, as well as constructability issues. These considerations are further
discussed below.
Elevation Requirements - Gravity-supplied drinking water storage relies on hydraulic pressure to
serve customers. The amount of pressure at the customer’s tap is proportional to how much
higher the tank is than the customer. For EWEB’s base level this pressure is 45 to 120 pounds per
square inch (psi) depending upon the elevation of the customer. When there are multiple tanks
serving the same pressure zone, it is optimal to have their overflow elevations match. It is also
optimal to have the height of the tanks be the same. This optimizing filling operations and allows
for efficient turnover of the tanks to protect water quality. As the service area for the E. 40th
Avenue Tanks is already established, these values are already determined. The tank floor and
overflow elevations should be 577 and 607 feet (NGVD 1929), respectively, to match other existing
and planned tanks in the service area. To provide the desired 7.5 MG of storage, the resulting
inside diameter is 210 feet with an outside diameter of 212 feet. The lowest existing ground
elevation suitable is approximately the floor elevation of 577 feet. The site elevations vary
between 528 at the lowest point on the south side of the property and 620 at the highest point.
As the southwest corner of the property has elevations below this needed elevation, that portion
of the property is unsuitable to construct the tank at the correct elevation.
Excavation Requirements - The tank construction will require deep excavation, regardless of where
the tanks are placed on the site, which requires careful consideration of the construction cut
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slopes and truck access to the bottom of the excavation.. From the geotechnical study of the site,
the rock is anticipated to support a horizontal (H) to vertical (V) cut slope of ¼H:1V, which will
allow for a relatively small excavation footprint and not require temporary shoring or construction
easements. The soil overlying the rock cut will need to be sloped at 2H:1V or will require shoring
or other mitigation methods such as soil nail walls, which at this time is out of the scope of this
project to consider. The bottom of the excavation will be 572 feet, which allows for sufficient
compacted subgrade and underdrain piping. The anticipated top of the cut slopes are shown in
Figures 1 through Figures 3 for Alternatives 1 through 3.
Access & Piping Requirements - The bottom of the excavation will be near 572 feet, which is close
to the elevation at Patterson Street, so the construction access road will be a largely flat road,
regardless of where the tanks are placed, but will require some additional excavation between
Patterson Street and the tanks as the ground slopes up to the tanks. The water and drain piping
invert elevations (or bottom of pipe) will be approximately 572 feet at the tank. When possible,
the road and temporary access will be collocated to minimize rock excavation. However, with the
planned two tanks, not all of the piping will be feasibly collocated. Also, the further the tanks are
from Patterson Street, the more piping length and temporary access road length are required.
A transmission main between the tank site and the water transmission system will be installed in
Patterson Street. Once on-site, the supply main will be split near a control valve vault to provide
separate inlet/outlets to each tank. It is also anticipated that a new stormwater drain line will be
installed in Patterson Street to handle on-site stormwater as well as provide capacity for the
combined tank emergency overflow and drain line.
Site surface runoff will be collected from the impervious tank roofs and access roadway surfaces
and treated per City of Eugene water quality standards. It is anticipated that a water quality
treatment swale or basin will be located west of the site access to Patterson Street. This location
will provide for minimized routing of flows, locate the facilities for good maintenance access, and
will not require further tree impacts. The planned stormwater facilities will also intercept current
site runoff that reaches Patterson Street.
Backfill Requirements - After the tank is constructed, it will require significant imported backfill to
restore the site to as close to the existing topography as feasible. Depending upon the tank
location, the backfill may need to be sloped more than the existing 3H:1V slope on the northeast
portion of the site. It is anticipated that the tank will be designed without a significant differential
backfill (or height variation between the front and back of the structure) which increases cost. This
will result in a wall exposure of approximately 15 to 20 feet on the downhill, northeast side of the
tanks. For estimating purposes, a 2H:1V permanent fill slope was assumed. For ease of alternative
comparisons, backfill assumed the same tank wall exposure for all tanks.
An access road from Patterson Street up to the tanks with an access road around the perimeter of
the tanks is anticipated. As the access around the tanks will be within the excavation limits, no
further tree impacts are required for the perimeter access construction.
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Siting Options
Within the assumptions presented for the general tank siting and site layout, four alternative
configurations were evaluated. The four alternatives represent the major options available and
are subject to minor adjustments as part of final design. These alternatives will be evaluated using
the criteria subsequently presented. Each alternative has two tanks which can be referred to as
the northwest tank and the southeast tank within each alternative.

Alternative 1
Alternative 1 locates the tanks largely in the center of the property and as far east as practical to
minimize impacts to the oak habitat. The southeast tank is located 60 feet from the closest
property to provide distance for construction excavation and shoring, and to mitigate visual
impacts to the closest neighbors. The locations are shown in Figure 1.
This configuration requires the removal of 5,334 inches of total tree quantity as measured in
diameter breast height (DBH). DBH is a measurement standard used to quantify the tree size at
4.5 feet off the ground. Alternative 1 requires the removal of 77 oak trees and 265 total trees,
which is approximately 25 percent of the number of trees on the site. The removed trees includes
large trees, defined as over 24 inches in DBH, numbering 8 oaks and 38 other tree species.
Alternative 1 has negligible visual impacts as viewed from the south of the property.
Approximately 9 neighbors to the east, north and west will be able to see the above-ground
portions of either or both of the tanks.
This configuration allows for feasible construction and permanent access roads. The below ground
utilities can be located largely within the needed excavation for tank construction access, which
minimizes the length of the utilities and added rock excavation requirements.

Alternative 2
Alternative 2 locates the tanks approximately 45 feet to the northwest compared to Alternative 1.
Alterative 2 seeks to minimize impacts to the ridge top and balance impacts to the oaks and the
largest Douglas firs. The southeast tank is located at least 60 feet from the closest property to
provide distance for construction excavation and shoring, and to mitigate visual impacts to the
closest neighbor. The locations are shown in Figure 2.
This configuration requires the removal of 5,309 inches (DBH) of total trees to include 96 oaks and
166 other tree species (263 total trees) and includes 11 large oaks and 36 large trees of other
species.
Alternative 2 has negligible visual impacts as viewed from the south of the property.
Approximately 10 neighbors to the east, north and west will be able to see the above-ground
portions of either or both of the tanks.
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This configuration allows for feasible construction and permanent access roads. The below ground
utilities can be located largely within the needed excavation for tank construction access, which
minimizes the length of the utilities and added rock excavation requirements.

Alternative 3
Alternative 3 locates the tanks to the northwest to maximize retaining the largest Douglas fir trees,
although it has the largest impact on the oak habitat. The northwest tank is located 60 feet from
the closest property to provide distance for construction excavation and shoring, and to mitigate
visual impacts to the closest neighbor. The locations are shown in Figure 3.
This configuration requires the removal of 5,520 inches of total trees to include 112 oak and 147
other species (259 total) and requires the removal of 28 large Douglas firs and 16 oaks over 24
inches in DBH.
Alternative 3 has negligible visual impacts as viewed from the south of the property.
Approximately 11 neighbors to the east, north and west will be able to see the above-ground
portions of either or both of the tanks. Compared to Alternative 1, Alternative 3 has more visual
impacts to the neighbors to the west and north, but negligible benefit to the neighbors to the east.
This configuration allows for feasible construction and permanent access roads. The below ground
utilities can be located largely within the needed excavation for tank construction access, which
minimizes the length of the utilities and added rock excavation requirements.

Alternative 4
Alternative 4 locates the tanks furthest south while maintaining the required elevation for
adequate service pressure. The SE tank is located 160 feet from the closest property to minimize
visual impacts to the closest neighbor while maintaining proper elevation.
This configuration requires the removal of 7,100 inches of total trees to include 83 oak and 218
other species (301 total) and requires the removal of 53 large Douglas firs and 3 oaks over 24
inches in DBH.
While this alternative reduces visual impact to the adjacent property owners to the north and
west, Alternative 4 does have a large visual impact as viewed from the south of the property. This
configuration requires removal of most of the trees along the ridgeline when viewed from the
south and northeast. Approximately 23 adjacent neighbors along all sides of the property will be
able to see the above-ground portions of the tanks, and the tank will be visible to the vast general
public from the south.
This configuration allows for feasible construction and permanent access roads. However, this
configuration requires the most general excavation of the four alternatives, both for the tank and
underground ground utilities, which would need to be routed along the easement from E. 40th
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Ave. Due to the distance from Patterson Street, the length of the utilities is greater than the other
alternatives.
Because of the anticipated large excavation quantities, additional costs and impact to the ridgeline
viewshed, a figure for Alternative 4 was not formally developed and it was excluded from further
analysis.

Evaluation Criteria
Evaluation criteria include social, environmental and financial components as discussed below:

Social
S1 – Minimize visual impact to Viewshed: Project impacts will be both removal of existing trees
and installation of partially buried tanks. Minimizing permanent visual impacts will entail
preservation of high aesthetic value trees and minimizing the number of neighbors who have
changes to their viewshed.
S2 – Minimize truck traffic impacts to neighbors: Construction truck trips are generated by the
removal of mass excavation spoils and the import of backfill material. Minimizing truck trips will
entail selecting tank locations with lower existing ground elevations, which will require less
excavation and backfill.
S3 – Minimize other construction impacts to neighbors: In addition to truck trips through
residential neighborhoods, other construction impacts include associated noise, dust and
vibration. While there are common industry best practices that will be used to control noise, dust
and vibration, minimizing these impacts entails locating as much construction away from affected
properties as feasible.
S4 – Minimize construction duration: During construction, there will be temporary visual impacts,
construction traffic, noise, dust, vibration and disruption on Patterson Street during utility
installation. Minimizing construction duration as it relates to tank location corresponds directly to
minimizing tree removal, excavation and backfill quantities.

Environmental
E1 – Minimize impacts to oak trees and associated habitat: The ecological study of the site noted
that the oak habitat had a higher ecological value over the Douglas fir habitat. Minimizing the
removal of the oak habitat reduces the impacts to this tree species and the associated habitat.
E2 – Minimize impacts to Douglas fir trees and associated habitat: The ecological study of the site
noted that the Douglas fir habitat had a lower ecological value over the oak habitat. Minimizing
the removal of the Douglas fir habitat reduces the impacts to this tree species and the associated
habitat.
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E3 – Minimize overall tree impacts: Construction of the tanks will require removal of many trees,
where each tree can be quantified by its size in inches DBH. Minimizing overall tree impacts entails
the alternatives with the smallest combined DBH, regardless of tree species.
E4 – Minimize truck traffic and carbon dioxide emissions: Construction equipment and trucks use
diesel engines which generate carbon dioxide emissions. The amount of emissions generated by
work activities can be considered to be proportional to the amount of soil and rock moved, as
quantified by truck trips. Minimizing carbon dioxide emissions entails minimizing the required
number of truck trips.

Financial
F1 – Minimize Construction Cost: Construction costs include several major components:
earthwork, tank structure, utility improvements, site improvements, landscaping, and
instrumentation & controls. Of these, earthwork and the tank structure are the largest
components. Minimizing construction costs amongst the alternatives is predominantly driven by
the quantity of rock excavation, total excavation and required backfill. The length of buried utilities
from the tanks to their connection at Patterson Street is also a consideration.

Impacts
The major impacts that are used in the evaluation are excavation quantities with associated truck
trips, and tree impacts.

Excavation Quantities & Truck Trips
The available boring data (FEI, January 2021, attached) was used to evaluate the depth to rock and
generate rock quantity estimates. Each tank was assumed to require an excavation to an elevation
of 572 feet with a circumference of 232 feet (tank diameter plus 10-foot clearance for construction
equipment access). The construction cut slope was ¼H:1V to the existing rock surface and
subsequently 2H:1V in the soil to the ground surface. Quantities of rock and soil also included an
access corridor from Patterson Street as shown on Figure 1 through Figure 3 using a 1H:1V
construction slope at the sides of temporary construction access. These figures also show the
extent of the anticipated cut slope which will impact trees. The estimated quantities are reported
in Table 1. While the amount of rock and total excavation varies between each individual tank
location, for each alternative, the combined two tank rock and total excavation required was
similar amongst the alternatives. The backfill quantities are similar amongst the three alternatives.
For estimating purposes, a truck trip is assumed to be 10 CY (cubic yards) of excavated material
with a 30 percent bulking factor added to it. For truck trip estimation, half the total backfill quantity
for each alternative was assumed to be stored on-site for the construction of the first tank. During
construction of the second tank, the site will be more constrained and off-site storage of backfill
material is assumed. Truck trips associated with the concrete work are not included as it does not
vary amongst the alternatives. A relative comparison of truck trips will be used in the evaluation;
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however, as the truck trips reported in Table 1 are similar, this will not be a differentiating
consideration.

Table 1
Excavation Quantities & Truck Trips
Alternative 1
Rock Excavation
(CY)
Soil Excavation (CY)
Total Excavation
with 30% Bulking
Factor (CY)
Backfill (CY)
Estimated Truck
Trips

Alternative 2

Alternative 3

53,200

55,300

57,800

46,600

45, 500

43,100

129,740

131,040

131,170

58,800

56,100

55,000

16,796

16,751

16,692

Tree Impacts
For each alternative, the trees within the excavation or final grading area that would need to be
removed were identified. Table 2 presents the number of trees removed by size and the total
number of inches of trees. The total quantities of trees, as measured in trunk thickness, is similar
amongst Alternatives 1, 2 and 3. Alternative 1 has the smallest impact on oaks and Alternative 3
has the largest. Alternative 3 removes approximately 50 percent more total number of oak trees.
Alternatives 1, 2 and 3 also have a similar number of large (24”+) trees that would need to be
removed.
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Table 2
Tree Impacts

Trees Removed in
Inches (DBH)
Oak
Douglas Fir &
Others
Total
Total Number of
Trees Removed
Number of Oak
Trees Removed
Under 12” DBH
12 to 24” DBH
25 to 32” DBH
33 to 40” DBH
41 to 48” DBH
49 to 56” DBH
57 to 62” DBH
63 to 70” DBH
71 to 78” DBH
Number of Other
Trees Removed
Under 12” DBH
12 to 24” DBH
25 to 32” DBH
33 to 40” DBH
41 to 48” DBH
49 to 56” DBH
57 to 62” DBH
63 to 70” DBH
71 to 78” DBH

Alternative 1

Alternative 2

Alternative 3

1,192

1,592

1,941

4,142

3,717

3,579

5,334

5,309

5,520

265

262

259

77 total

96 total

112 total

33
36
7
0
1
0
0
0
0

39
46
8
1
1
0
1
0
0

41
55
10
2
2
0
1
0
1

188 total

166 total

147 total

64
86
22
8
3
2
1
1
1

50
80
23
8
2
2
1
0
0

50
69
19
6
3
0
0
0
0

Financial Impacts
A relative cost comparison will be used to evaluate the financial criterion. Amongst the
alternatives, the differentiating costs will be associated with the earthwork and length of utilities
from Patterson Street to the tanks. Table 3 presents the major differential cost categories and
total differential cost for each alternative. Access and utilities have similar costs for Alternatives 1
through 3, with Alternative 4 being higher due to the distance from Patterson Street. Rock removal
was more extensive the more northwest the NW tank is located resulting in Alternative 3 being
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the most expensive. Largely due to the rock excavation costs, Alternative 3 is the most expensive
location and Alternative 1 the least expensive.

Table 3
Differential Construction Costs
Alternative 1
Access Road to
Tanks
Utilities
Rock Excavation
and Removal
Soil Excavation and
Removal
Backfill
Total

Alternative 2

Alternative 3

$ 4,000
$ 280,000

$ 4,000
$ 263,000

$ 4,000
$ 280,000

$ 6,384,000

$ 6,636,000

$ 6,936,000

$ 1,631,000
$ 1,176,000
$ 9,475,000

$ 1,593,000
$ 1,122,000
$ 9,618,000

$ 1,5090500
$ 1,100,000
$ 9,829,000

Evaluation Results
Evaluation criteria are applied a weight factor and a score to generate a total weighted score to
identify the alternative that best meets the criteria. Table 4 shows the criteria matrix to include
the criteria, criteria weight and weighted score by alternative as well as the total weighted score.
The Criteria Weight Factor (A) used the following weighting:
1 = Least importance
2 = Average importance
3 = Most importance
The Criteria Scoring Approach (B) used the following scoring:
Social: 1 = least satisfies criteria, 2 = somewhat satisfies criteria, 3 = mostly satisfies criteria
Environmental: 1 = least satisfies, 2 = somewhat satisfies; 3 = mostly satisfies criteria
Financial: 1 = highest cost, 2 = similar cost, 3 = lowest cost
The Total Weighted Score (C) is the sum of the criteria weights and scores for each alternative.
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Table 4 Evaluation Matrix

Criteria

(A)

Alternative 1

Alternative 2

Alternative 3

Minimize Oak Impacts

Minimize Ridge Impacts &
Balance Tree Impacts

Minimize Fir Impacts

Criteria
Weiight
(1 - 3)

(B)
Score
(1 - 3)

Weighted
Score
(1 - 9)

(B)
Score
(1 - 3)

Weighted
Score
(1 - 9)

(B)
Score
(1 - 3)

Weighted
Score
(1 - 9)

3

3

9

2

6

2

6

1

2

2

2

2

2

2

S3

Minimize Visual Impacts to Viewshed
Minimize Truck Traffic Impacts to
Neighbors
Minimize Other Construction Impacts
to Neighbors

1

3

3

2

2

1

1

S4

Minimize Construction Duration

1

2

2

2

2

2

2

3

3

9

2

6

1

3

1

1

1

2

2

3

3

2

2

4

2

4

2

4

1

2

2

2

2

2

2

3

3

9

2

6

1

3

Social
S1
S2

Environmental
Minimize Impacts to Oak Tree and
E1 Associated Habitat
Minimize Impacts to Douglas Firs and
E2 Associated Habitat
E3
E4

Minimize Overall Tree Impacts
Minimize Truck Traffic and CO2
Emissions

Financial
F1

Minimize Construction Cost

(C) Total Weighted Score

20-2888
March 2021

Alt 1 =

Page 12 of 13

41

Alt 2 =

32

Alt 3 =

26
6

E. 40th Ave 7.5 MG Storage Tank - TBL
EWEB

Conclusions
Based on the evaluation scoring, Alternative 1 is the highest scoring and Alternative 3 is the lowest
scoring. Alternative 1 provides the least impact on the oak habitat and the least visual impact on
adjacent neighbors. While Alternative 1 also scored as the least expensive option, the small cost
difference amongst the alternatives does not make any alternative unpractical and does not drive
the selection of the preferred alternative.

Attachments:
x
x
x
x

Figures 1, 2 and 3
Draft Ecological Inventory Report, DOWL, January 28, 2021
Arborist report, Cameron McCarthy Landscape Architecture & Planning, September 2020
Geotechnical Investigation and Seismic Hazard Study, Foundation Engineering, Inc., March
12, 2021
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dŚĞƉƵƌƉŽƐĞŽĨƚŚŝƐƌĞƉŽƌƚŝƐƚŽƉƌŽǀŝĚĞt
ǁŝƚŚĂĚĞƚĂŝůĞĚĚĞƐĐƌŝƉƟŽŶŽĨƚŚĞƐŝƚĞƐŽƚŚĂƚ
ĞĐŽůŽŐŝĐĂůǀĂůƵĞƐĐĂŶďĞĨĂĐƚŽƌĞĚŝŶƚŽĮŶĂůƚĂŶŬ
ƐŝƟŶŐĚĞĐŝƐŝŽŶƐ͘

tŝƐKƌĞŐŽŶΖƐůĂƌŐĞƐƚĐƵƐƚŽŵĞƌͲŽǁŶĞĚƵƟůŝƚǇ͘
tƉƌŽǀŝĚĞƐǁĂƚĞƌĂŶĚĞůĞĐƚƌŝĐŝƚǇƚŽƚŚĞƵŐĞŶĞ
ĐŽŵŵƵŶŝƚǇ͕ĂƐǁĞůůĂƐƉĂƌƚƐŽĨĞĂƐƚ^ƉƌŝŶŐĮĞůĚ
ĂŶĚƚŚĞDĐ<ĞŶǌŝĞZŝǀĞƌǀĂůůĞǇ͘ƐĂƉƵďůŝĐƵƟůŝƚǇ
tŝƐĐŚĂƌƚĞƌĞĚďǇƚŚĞŝƚǇŽĨƵŐĞŶĞƚŽƐĞƌǀĞ
ƚŚĞŝŶƚĞƌĞƐƚƐŽĨŝƚƐĐŝƟǌĞŶƐďǇƉƌŽǀŝĚŝŶŐƌĞůŝĂďůĞ͕
ĂīŽƌĚĂďůĞǁĂƚĞƌĂŶĚĞůĞĐƚƌŝĐŝƚǇĨŽƌŝƚƐĐƵƐƚŽŵĞƌƐ͘
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site is popular with nearby residents and EWEB
is seeking to minimize impacts to the natural
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FIGURE 1: VICINITY MAP

OLIVE ST

At the request of the Eugene Water and Electric
Board (EWEB), DOWL has prepared this report
ĚŽĐƵŵĞŶƟŶŐĂŶĚĞǀĂůƵĂƟŶŐƚŚĞŶĂƚƵƌĂůĨĞĂƚƵƌĞƐ
ŽŶĂϭϬͲĂĐƌĞ͕ƵŶĚĞǀĞůŽƉĞĚ͕ƉĂƌĐĞůŽĨůĂŶĚŝŶƐŽƵƚŚ
Eugene that was acquired by EWEB in the 1950s
for future water storage. The site occupies a
ďůŽĐŬďŽƵŶĚĞĚďǇĂƐƚϰϬƚŚǀĞŶƵĞƚŽƚŚĞŶŽƌƚŚ͕
,ŝůǇĂƌĚ^ƚƌĞĞƚƚŽƚŚĞĞĂƐƚ͕ĂƐƚϰϯƌĚǀĞŶƵĞƚŽ
the south, and Ferry Street to the west (Figure 1,
Vicinity Map).
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Figure 1

PHOTO 1: RIDGETOP INFORMAL TRAIL

dŚĞtǁĂƚĞƌĚŝƐƚƌŝďƵƟŽŶƐǇƐƚĞŵĐƵƌƌĞŶƚůǇ
ŝŶĐůƵĚĞƐĨŽƵƌďĂƐĞůĞǀĞůǁĂƚĞƌƐƚŽƌĂŐĞƚĂŶŬƐƚŚĂƚ
ƉƌŽǀŝĚĞƐƚŽƌĂŐĞĨŽƌƚŚĞĞŶƟƌĞĚŝƐƚƌŝďƵƟŽŶƐǇƐƚĞŵ͘
dŚĞĞǆŝƐƟŶŐƚĂŶŬƐĂƌĞ,ĂǇĚĞŶƌŝĚŐĞ;ϭϱŵŝůůŝŽŶ
gallons (MG) constructed in 2001); College Hill
(15 MG constructed in 1939); Hawkins Hill (20
MG constructed in 1961); and Santa Clara (20 MG
constructed in 1974).
dŚƌĞĞŽĨƚŚĞƚĂŶŬƐŚĂǀĞƐŝŐŶŝĮĐĂŶƚƐƚƌƵĐƚƵƌĂůŝƐƐƵĞƐĂŶĚĂƌĞĞǆƉĞĐƚĞĚƚŽĨĂŝůĚƵƌŝŶŐĂŶĞĂƌƚŚƋƵĂŬĞĞǀĞŶƚ͘
,ǇĚƌĂƵůŝĐŝƐƐƵĞƐĞǆŝƐƚǁŚŝĐŚƌĞƐƵůƚŝŶŝŶĞĸĐŝĞŶƚĮůůŝŶŐĂŶĚĚƌĂŝŶŝŶŐĐǇĐůĞƐ͕ĂīĞĐƟŶŐǁĂƚĞƌƋƵĂůŝƚǇ͘/ŶĂĚĚŝƟŽŶ͕
ĚƵĞƚŽĂůĞĂŬŝŶŐƌŽŽĨĂŶĚƉŽƚĞŶƟĂůǁĂƚĞƌƋƵĂůŝƚǇŝƐƐƵĞƐ͕ƚŚĞKƌĞŐŽŶ,ĞĂůƚŚƵƚŚŽƌŝƚǇƌŝŶŬŝŶŐtĂƚĞƌ^ĞƌǀŝĐĞƐ
requires EWEB to repair or decommission College Hill by the end of 2023.
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dŚƌŽƵŐŚƚŚĞϮϬϭϱtĂƚĞƌDĂƐƚĞƌWůĂŶĞīŽƌƚĂŶĚƐƵďƐĞƋƵĞŶƚƐƚƌƵĐƚƵƌĂůĞǀĂůƵĂƟŽŶƐ͕ŝƚŚĂƐďĞĞŶĚĞƚĞƌŵŝŶĞĚ
ƚŚĂƚƌĞƉůĂĐŝŶŐƚŚĞůĂƌŐĞďĂƐĞůĞǀĞůƚĂŶŬƐǁŝƚŚŵƵůƟƉůĞƐŵĂůůĞƌ͕ĚŝƐƚƌŝďƵƚĞĚƚĂŶŬƐǁŽƵůĚƉƌŽǀŝĚĞƌĞƐŝůŝĞŶƚĂŶĚ
ƌĞĚƵŶĚĂŶƚĨĂĐŝůŝƟĞƐ͕ĞŶŚĂŶĐĞŽƉĞƌĂƟŽŶƐ͕ĂŶĚŝŵƉƌŽǀĞǁĂƚĞƌƋƵĂůŝƚǇ͘
ƐƉĂƌƚŽĨƚŚĞŝƌϭϬͲǇĞĂƌĂƉŝƚĂů/ŵƉƌŽǀĞŵĞŶƚWĂŶ;/WͿ͕tŝŶƚĞŶĚƐƚŽĐŽŶƐƚƌƵĐƚŽŶĞŶĞǁϳ͘ϱD'ƚĂŶŬǁŝƚŚ
ƚŚĞƉŽƚĞŶƟĂůĨŽƌĂƐĞĐŽŶĚƚĂŶŬŝŶƚŚĞĨƵƚƵƌĞ͕ŽŶƚŚĞĂƐƚϰϬƚŚǀĞŶƵĞƐŝƚĞ͘/ŶĂĚĚŝƟŽŶƚŽƚŚĞŶĞǁƚĂŶŬŽƌƚĂŶŬƐ͕
ƚŚĞ/WĂůƐŽŝŶĐůƵĚĞƐĐŽŶƐƚƌƵĐƟŽŶŽĨĂŶĞǁϯϲͲŝŶĐŚĚŝĂŵĞƚĞƌǁĂƚĞƌƚƌĂŶƐŵŝƐƐŝŽŶŵĂŝŶďĞƚǁĞĞŶtĞƐƚŵĂǌŽŶ
^ƚƌĞĞƚĂŶĚƚŚĞŝŶƚĞƌƐĞĐƟŽŶŽĨĂƐƚϰϬƚŚǀĞŶƵĞĂŶĚWĂƩĞƌƐŽŶ^ƚƌĞĞƚ͘dŚĞƚƌĂŶƐŵŝƐƐŝŽŶŵĂŝŶǁŽƌŬŝƐďĞŝŶŐ
ƟŵĞĚƚŽĐŽŝŶĐŝĚĞǁŝƚŚƉůĂŶŶĞĚŝƚǇŽĨƵŐĞŶĞƐƚƌĞĞƚƉƌŽũĞĐƚƐ͘

ASSESSMENT METHODS
Desktop Review of Published Materials
WƌŝŽƌƚŽƚŚĞŽŶͲƐŝƚĞŶĂƚƵƌĂůƌĞƐŽƵƌĐĞƐŝŶǀĞŶƚŽƌǇ͕Kt>ŶǀŝƌŽŶŵĞŶƚĂů^ƉĞĐŝĂůŝƐƚƐĐŽŶĚƵĐƚĞĚĂĚĞƐŬƚŽƉƌĞǀŝĞǁ
ŽĨƉƵďůŝƐŚĞĚŵĂƚĞƌŝĂůƐƌĞůĂƚĞĚƚŽƚŚĞƐŝƚĞ͘ZĞǀŝĞǁĞĚƉƵďůŝƐŚĞĚŵĂƚĞƌŝĂůƐŝŶĐůƵĚĞĚ͗
• ĂƐƚϰϬƚŚǀĞŶƵĞƌďŽƌŝƐƚZĞƉŽƌƚ;ĂŵĞƌŽŶDĐĂƌƚŚǇ͕ϮϬϮϬͿ
• Historical aerial photos
• Current aerial photos of the City
• h^&ŝƐŚΘtŝůĚůŝĨĞ^ĞƌǀŝĐĞ;h^&t^Ϳ/ŶĨŽƌŵĂƟŽŶĨŽƌWůĂŶŶŝŶŐĂŶĚŽŶƐƵůƚĂƟŽŶ;/WĂͿ;h^&t^ϮϬϮϬͿ
• KƌĞŐŽŶĞƉĂƌƚŵĞŶƚŽĨŐƌŝĐƵůƚƵƌĞ;KͿdŚƌĞĂƚĞŶĞĚĂŶĚŶĚĂŶŐĞƌĞĚWůĂŶƚ^ƉĞĐŝĞƐ>ŝƐƚ;K͕ϮϬϮϬͿ
• tŝůůĂŵĞƩĞsĂůůĞǇKĂŬĂŶĚWƌĂŝƌŝĞŽŽƉĞƌĂƟǀĞ;tsKWͿ^ƚƌĂƚĞŐŝĐĐƟŽŶWůĂŶ;tsKW͕ϮϬϮϬͿ
• tŝůĚůŝĨĞͲ,ĂďŝƚĂƚZĞůĂƟŽŶƐŚŝƉƐŝŶKƌĞŐŽŶĂŶĚtĂƐŚŝŶŐƚŽŶ;K͛EĞŝůĂŶĚ:ŽŚŶƐŽŶ͕ϮϬϬϭͿ
• KƌĞŐŽŶĞƉĂƌƚŵĞŶƚŽĨ&ŝƐŚΘtŝůĚůŝĨĞ;K&tͿKƌĞŐŽŶŽŶƐĞƌǀĂƟŽŶ^ƚƌĂƚĞŐǇ;K&t͕ϮϬϭϲͿ
Information Solicited from Neighbors and Others
dŽĂƵŐŵĞŶƚƚŚĞŝŶĨŽƌŵĂƟŽŶƚŚĂƚǁŽƵůĚďĞĐŽůůĞĐƚĞĚĚƵƌŝŶŐƚŚĞŽŶͲƐŝƚĞŝŶǀĞƐƟŐĂƟŽŶ͕Kt>ƐŽůŝĐŝƚĞĚ͕ǀŝĂĞŵĂŝů͕
ŝŶĨŽƌŵĂƟŽŶƌĞŐĂƌĚŝŶŐƉůĂŶƚĂŶĚĂŶŝŵĂůŽďƐĞƌǀĂƟŽŶƐĨƌŽŵŶĞŝŐŚďŽƌƐĂŶĚŽƚŚĞƌŝŶĚŝǀŝĚƵĂůƐĂŶĚŽƌŐĂŶŝǌĂƟŽŶƐ
ǁŝƚŚŬŶŽǁůĞĚŐĞŽĨƚŚĞƐŝƚĞ͘KŶKĐƚŽďĞƌϭϯ͕ϮϬϮϬtĞŵĂŝůĞĚϰϴŶĞŝŐŚďŽƌƐƌĞƋƵĞƐƟŶŐŝŶĨŽƌŵĂƟŽŶƚŚĂƚ
ƚŚĞǇǁŽƵůĚďĞǁŝůůŝŶŐƚŽƐŚĂƌĞǁŝƚŚKt>ƌĞŐĂƌĚŝŶŐƚŚĞŝƌŬŶŽǁůĞĚŐĞŽĨƚŚĞƐŝƚĞ͛ƐŶĂƚƵƌĂůĨĞĂƚƵƌĞƐ͘/ŶĂĚĚŝƟŽŶ͕
Kt>ĐŽŶƚĂĐƚĞĚƌ͘Ăƌƚ:ŽŚŶƐŽŶĂ>ĂŶĚƐĐĂƉĞƌĐŚŝƚĞĐƚƵƌĞĂŶĚĐŽůŽŐǇƉƌŽĨĞƐƐŽƌĂƚƚŚĞhŶŝǀĞƌƐŝƚǇŽĨKƌĞŐŽŶ
who has conducted research with students at the site for the past 20 years.
Field Investigation
KŶKĐƚŽďĞƌϴƚŚĂŶĚϵƚŚ͕ϮϬϮϬKt>ŶǀŝƌŽŶŵĞŶƚĂů^ƉĞĐŝĂůŝƐƚƐǀŝƐŝƚĞĚƚŚĞƐŝƚĞƚŽŵĂƉƚŚĞǀĞŐĞƚĂƟŽŶĂŶĚ
ĐŚĂƌĂĐƚĞƌŝǌĞĂŶĚĞǀĂůƵĂƚĞƚŚĞĞǆŝƐƟŶŐŽŶͲƐŝƚĞĞĐŽůŽŐŝĐĂůĐŽŶĚŝƟŽŶƐ͕ŝŶĐůƵĚŝŶŐǁŝůĚůŝĨĞƐƉĞĐŝĞƐ͕ǁŝůĚůŝĨĞŚĂďŝƚĂƚ
ĂŶĚƉůĂŶƚĐŽŵŵƵŶŝƟĞƐ͘dŚĞKt>ƚĞĂŵĐŽŶĚƵĐƚĞĚĂƐĞƌŝĞƐŽĨŵĞĂŶĚĞƌƐƵƌǀĞǇƐƚŽŐĂŝŶĂŶƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨ
ƚŚĞĞŶƟƌĞƉĂƌĐĞů͘ƵƌŝŶŐƚŚĞƐƵƌǀĞǇƐƚŚĞƚĞĂŵŶŽƚĞĚƉůĂŶƚƐƉĞĐŝĞƐƉƌĞƐĞŶƚ͕ƉŚǇƐŝĐĂůͬƐƚƌƵĐƚƵƌĂůĐŚĂƌĂĐƚĞƌŝƐƟĐƐ
ŽĨƚŚĞǀĞŐĞƚĂƟŽŶ͕ĞǀŝĚĞŶĐĞŽĨĚŝƐƚƵƌďĂŶĐĞ͕ƌĞůĂƟǀĞŚĞĂůƚŚŽĨƚŚĞƚƌĞĞƐĂŶĚƵŶĚĞƌƐƚŽƌǇǀĞŐĞƚĂƟŽŶ͕ĂŶĚƚŚĞ
ůŽĐĂƟŽŶƐŽĨŝŶĚŝǀŝĚƵĂůŚĂďŝƚĂƚƐĂŶĚĂƐƐŽĐŝĂƚĞĚƉůĂŶƚĐŽŵŵƵŶŝƟĞƐ͘
ŽŶĚƵĐƟŶŐĂƐĞƌŝĞƐŽĨƐŝƚĞǀŝƐŝƚƐƚŚƌŽƵŐŚŽƵƚĂŶĞŶƟƌĞǇĞĂƌǁŽƵůĚŚĂǀĞƌĞƐƵůƚĞĚŝŶĂŵŽƌĞĐŽŵƉůĞƚĞŝŶǀĞŶƚŽƌǇ
ŽĨƐƉĞĐŝĞƐƚŚĂƚŽĐĐƵƉǇŽƌƵƐĞƚŚĞƐŝƚĞ͘,ŽǁĞǀĞƌ͕ĂĨĂŝƌůǇƌŽďƵƐƚůŝƐƚŽĨůŝŬĞůǇƐƉĞĐŝĞƐĨŽƌĂƐŵĂůůƐŝƚĞĐĂŶďĞ
ĚĞǀĞůŽƉĞĚďĂƐĞĚŽŶŚĂďŝƚĂƚƐƚŚĂƚĂƌĞƉƌĞƐĞŶƚ͘ƉĂƌƟĐƵůĂƌƐĞƚŽĨŚĂďŝƚĂƚƐǁŝůůƐƵƉƉŽƌƚĂĨĂŝƌůǇƉƌĞĚŝĐƚĂďůĞƐĞƚ
ŽĨƐƉĞĐŝĞƐ͘tŚŝůĞďƵƩĞƌŇŝĞƐĂŶĚƐƉƌŝŶŐǁŝůĚŇŽǁĞƌƐĐŽƵůĚŶŽƚďĞŝŶǀĞŶƚŽƌŝĞĚĚƵƌŝŶŐƚŚĞĨĂůůƐŝƚĞǀŝƐŝƚ͕ƚŚĞŝƌ
ƉƌĞƐĞŶĐĞŝƐĚŽĐƵŵĞŶƚĞĚŝŶƚŚĞƐƉĞĐŝĞƐůŝƐƚƐƉƌŽǀŝĚĞĚďǇŶĞŝŐŚďŽƌƐĂŶĚůŽĐĂůĞǆƉĞƌƚƐĨĂŵŝůŝĂƌǁŝƚŚƚŚĞƐŝƚĞ͘
hƐŝŶŐƚŚĞŝŶĨŽƌŵĂƟŽŶĐŽůůĞĐƚĞĚĚƵƌŝŶŐƚŚĞŵĞĂŶĚĞƌƐƵƌǀĞǇƐ͕ĂƚŽƉŽŐƌĂƉŚŝĐŵĂƉ͕ƚŚĞƌĞƐƵůƚƐŽĨƚŚĞƚƌĞĞƐƵƌǀĞǇ
ƚŚĂƚǁĂƐŝŶĐůƵĚĞĚǁŝƚŚƚŚĞƌďŽƌŝƐƚZĞƉŽƌƚ;ĂŵĞƌŽŶDĐĂƌƚŚǇϮϬϮϬͿ͕ĂŶĚ'/^͕Kt>ĚĞǀĞůŽƉĞĚĂŵĂƉŽĨ
ƉůĂŶƚĐŽŵŵƵŶŝƟĞƐƉƌĞƐĞŶƚŽŶƚŚĞƐŝƚĞ͘
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ASSESSMENT RESULTS
Desktop Review
,ŝƐƚŽƌŝĐsĞŐĞƚĂƟŽŶ
ĐĐŽƌĚŝŶŐƚŽŵƵůƟƉůĞƐŽƵƌĐĞƐĂŶĚĂƐƌĞƉŽƌƚĞĚŝŶƚŚĞϮϬϮϬtŝůůĂŵĞƩĞsĂůůĞǇKĂŬĂŶĚWƌĂŝƌŝĞŽŽƉĞƌĂƟǀĞ
^ƚƌĂƚĞŐŝĐĐƟŽŶWůĂŶ;tsKWϮϬϮϬͿ͕ƉƌŝŽƌƚŽƵƌŽͲŵĞƌŝĐĂŶƐĞƩůĞŵĞŶƚŝŶƚŚĞŵŝĚͲϭϴϬϬƐ͕ůĂƌŐĞĞǆƉĂŶƐĞƐŽĨ
ŐƌĂƐƐůĂŶĚĂŶĚŽĂŬͲĚŽŵŝŶĂƚĞĚŚĂďŝƚĂƚƐĐŽǀĞƌĞĚƚŚĞŇŽŽƌŽĨƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇ͕ĨŽƌŵŝŶŐĂĐŽŵƉůĞǆŵŽƐĂŝĐŽĨ
ƵƉůĂŶĚĂŶĚǁĞƚƉƌĂŝƌŝĞ͕ŽĂŬƐĂǀĂŶŶĂ͕ĂŶĚŽĂŬǁŽŽĚůĂŶĚŵŝǆĞĚǁŝƚŚďƌŽĂĚďĂŶĚƐŽĨƌŝƉĂƌŝĂŶĨŽƌĞƐƚůŝŶŝŶŐŵĂũŽƌ
ƌŝǀĞƌƐ͘/ŶŐĞŶĞƌĂů͕ŽƉĞŶƉƌĂŝƌŝĞŽĐĐƵƉŝĞĚĂĐĞŶƚƌĂůƉŽƐŝƟŽŶǁŝƚŚŝŶƚŚĞǀĂůůĞǇďŽƩŽŵƐƵƌƌŽƵŶĚĞĚďǇďĂŶĚƐŽĨ
ƐĂǀĂŶŶĂĂŶĚǁŽŽĚůĂŶĚ͕ƚƌĂŶƐŝƟŽŶŝŶŐƚŽĐŽŶŝĨĞƌĨŽƌĞƐƚŽŶƚŚĞǀĂůůĞǇĨƌŝŶŐĞƐĂŶĚŽŶƐŽŵĞŶŽƌƚŚĨĂĐŝŶŐŚŝůůƐůŽƉĞƐ͘
ĂƐĞĚŽŶŝŶĨŽƌŵĂƟŽŶĚĞƌŝǀĞĚĨƌŽŵƚŚĞ'ĞŶĞƌĂů>ĂŶĚKĸĐĞ;'>KͿƐƵƌǀĞǇŶŽƚĞƐĨƌŽŵƚŚĞϭϴϱϬƐ͕ŝƚŝƐĞƐƟŵĂƚĞĚ
ƚŚĂƚϲϭƉĞƌĐĞŶƚ;ϭ͕ϰϲϭ͕ϰϲϵĂĐƌĞƐͿŽĨƚŚĞǀĂůůĞǇŇŽŽƌǁĂƐŽĐĐƵƉŝĞĚďǇŽĂŬŽƌƉƌĂŝƌŝĞŚĂďŝƚĂƚĂƚƚŚĞƟŵĞ͘
ĂƌůǇŶĂƚƵƌĂůŝƐƚƐĂŶĚƐĞƩůĞƌƐƚŽƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇĚĞƐĐƌŝďĞĚǁŝĚĞĞǆƉĂŶƐĞƐŽĨƉƌĂŝƌŝĞŝŶƚĞƌƐƉĞƌƐĞĚǁŝƚŚ
ŽĂŬƐĂǀĂŶŶĂĂŶĚŽĂŬǁŽŽĚůĂŶĚ͕ǁŚŝĐŚEĂƟǀĞŵĞƌŝĐĂŶƐŵĂŝŶƚĂŝŶĞĚďǇƐĞƫŶŐůŽǁŝŶƚĞŶƐŝƚǇĮƌĞƐ͘dŚĞŶĂƟǀĞ
ŝŶŚĂďŝƚĂŶƚƐŽĨƚŚĞǀĂůůĞǇŝŶŇƵĞŶĐĞĚƚŚĞǀĞŐĞƚĂƟŽŶŽǀĞƌƚŚŽƵƐĂŶĚƐŽĨǇĞĂƌƐďǇŝŶŝƟĂƟŶŐĨƌĞƋƵĞŶƚĮƌĞƐƚŽďƵƌŶ
ŽīďƌƵƐŚǇǀĞŐĞƚĂƟŽŶŝŶŽƌĚĞƌƚŽŝŵƉƌŽǀĞĐŽŶĚŝƟŽŶƐĨŽƌŚƵŶƟŶŐ͕ŐĂƚŚĞƌŝŶŐ͕ĂŶĚƉŽƐƐŝďůǇƚƌĂǀĞů͘ƵƌŝŶŐƚŚŝƐ
ƉĞƌŝŽĚ͕ĂĚŝǀĞƌƐĞĐŽŵŵƵŶŝƚǇŽĨĂŶŝŵĂůƐĂŶĚƉůĂŶƚƐĞǀŽůǀĞĚƚŚĂƚĐŽƵůĚǁŝƚŚƐƚĂŶĚŽƌĞǀĞŶĚĞƉĞŶĚƵƉŽŶƌĞŐƵůĂƌ
ĮƌĞŝŶĐůƵĚŝŶŐĮƌĞͲƌĞƐŝƐƚĂŶƚŽĂŬ͘
ŌĞƌƐĞƩůĞƌƐŵŽǀĞĚŝŶƚŽƚŚĞǀĂůůĞǇŝŶƚŚĞŵŝĚͲϭϴϬϬƐĂŶĚďĞŐĂŶƐƵƉƉƌĞƐƐŝŶŐĮƌĞƐ͕ŵĂŶǇŽĨƚŚĞŽĂŬĂŶĚƉƌĂŝƌŝĞ
ĚŽŵŝŶĂƚĞĚůĂŶĚƐĐĂƉĞƐǁĞƌĞŐƌĂĚƵĂůůǇŽǀĞƌƚĂŬĞŶďǇĐŽŶŝĨĞƌƐĂŶĚŽƚŚĞƌǁŽŽĚǇǀĞŐĞƚĂƟŽŶŽƌĐŽŶǀĞƌƚĞĚƚŽĨĂƌŵƐ
ĂŶĚĐŝƟĞƐ͘
The extent of oak and prairie
habitat is greatly diminished
ŝŶƚŚĞǀĂůůĞǇĂŶĚŶŽǁĐŽǀĞƌƐ
less than 10% of its historic
ƌĂŶŐĞ;&ŝŐƵƌĞϮ͕tŝůůĂŵĞƩĞ
Valley Change in Extent of Oak
ĂŶĚWƌĂŝƌŝĞ͖&ŝŐƵƌĞϯƵŐĞŶĞ
Change in Extent of Oak and
WƌĂŝƌŝĞ,ĂďŝƚĂƚͿ͘tŚĂƚƌĞŵĂŝŶƐ
is generally found in highly
fragmented patches and in
ŵŽƐƚĐĂƐĞƐŝƐƐŝŐŶŝĮĐĂŶƚůǇ
ŝŵƉĂĐƚĞĚďǇŝŶǀĂƐŝǀĞƐƉĞĐŝĞƐ
and colonizing woody
ǀĞŐĞƚĂƟŽŶ͘

FIGURE 2: WILLAMETTE VALLEY CHANGE IN EXTENT OF OAK AND PRAIRIE

Project Location

Project Location

Arborist Report
dŚĞƌďŽƌŝƐƚZĞƉŽƌƚƉƌĞƉĂƌĞĚĨŽƌƚŚĞƐŝƚĞŝŶϮϬϭϵĂŶĚϮϬϮϬďǇĂŵĞƌŽŶDĐĂƌƚŚǇ>ĂŶĚƐĐĂƉĞƌĐŚŝƚĞĐƚƵƌĞ
ΘWůĂŶŶŝŶŐ;ƉƉĞŶĚŝǆͿĚĞƐĐƌŝďĞĚƚǁŽĚŝƐƟŶĐƚǁŽŽĚůĂŶĚƐŽŶƚŚĞƐŝƚĞͶŽŶĞĚŽŵŝŶĂƚĞĚďǇŽƵŐůĂƐĮƌĂŶĚ
ƚŚĞŽƚŚĞƌĚŽŵŝŶĂƚĞĚďǇŽĂŬ͘dŚĞƌĞƉŽƌƚŝŶĐůƵĚĞĚĂĚĞƚĂŝůĞĚƚƌĞĞŝŶǀĞŶƚŽƌǇŵĂƉƚŚĂƚŝĚĞŶƟĮĞĚŝŶĚŝǀŝĚƵĂů
ƚƌĞĞƐďǇƐƉĞĐŝĞƐĂŶĚƐŝǌĞ͘/ŶĂĚĚŝƟŽŶ͕ƚŚĞƌĞƉŽƌƚŝŶĐůƵĚĞĚƌĞĐŽŵŵĞŶĚĂƟŽŶƐĨŽƌŵĂŝŶƚĂŝŶŝŶŐŽƌŝŵƉƌŽǀŝŶŐƚŚĞ
ŚĞĂůƚŚŽĨƚŚĞǁŽŽĚůĂŶĚƐĂƐǁĞůůĂƐƌĞĐŽŵŵĞŶĚĂƟŽŶƐĨŽƌŵŝŶŝŵŝǌŝŶŐŝŵƉĂĐƚƐƚŽƚƌĞĞƐĚƵƌŝŶŐƉƌŽƉŽƐĞĚƐŝƚĞ
ĚĞǀĞůŽƉŵĞŶƚĂĐƟǀŝƟĞƐ͘
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^ƚĂƚĞĂŶĚ&ĞĚĞƌĂůdŚƌĞĂƚĞŶĞĚĂŶĚŶĚĂŶŐĞƌĞĚ^ƉĞĐŝĞƐ
The State of Oregon and the
FIGURE 3: EUGENE CHANGE IN EXTENT OF OAK AND PRAIRIE HABITAT
ĨĞĚĞƌĂůŐŽǀĞƌŶŵĞŶƚŵĂŝŶƚĂŝŶ
separate lists of Threatened and
Endangered (T&E) species. These
M
cK
e n zi e R iv e r
are species that are at some degree
ŽĨƌŝƐŬŽĨďĞĐŽŵŝŶŐĞǆƟŶĐƚ͘
The Oregon Department of Fish and
Wildlife (ODFW) maintains a list of
ŶĂƟǀĞǁŝůĚůŝĨĞƐƉĞĐŝĞƐŝŶKƌĞŐŽŶƚŚĂƚ
ŚĂǀĞďĞĞŶĚĞƚĞƌŵŝŶĞĚƚŽďĞĞŝƚŚĞƌ
“threatened” or “endangered”
according to criteria set forth by
ƌƵůĞ;KZϲϯϱͲϭϬϬͲϬϭϬϱͿ͘^ƚĂƚĞ
threatened and endangered plant
ůŝƐƟŶŐƐĂƌĞŚĂŶĚůĞĚƚŚƌŽƵŐŚƚŚĞ
Oregon Department of Agriculture,
ĂŶĚŵŽƐƚ^ƚĂƚĞŝŶǀĞƌƚĞďƌĂƚĞůŝƐƟŶŐƐ
are handled through the USFWS and
ƚŚĞKƌĞŐŽŶŝŽĚŝǀĞƌƐŝƚǇ/ŶĨŽƌŵĂƟŽŶ
Center.

Wil

Under federal law the U.S. Fish
ĂŶĚtŝůĚůŝĨĞ^ĞƌǀŝĐĞ;h^&t^ͿĂŶĚ
EĂƟŽŶĂůKĐĞĂŶŝĐĂŶĚƚŵŽƐƉŚĞƌŝĐ
ĚŵŝŶŝƐƚƌĂƟŽŶ;EKͿƐŚĂƌĞ
ƌĞƐƉŽŶƐŝďŝůŝƚǇĨŽƌŝŵƉůĞŵĞŶƟŶŐ
the federal Endangered Species
Act of 1973. In general, USFWS
ŚĂƐŽǀĞƌƐŝŐŚƚĨŽƌƚĞƌƌĞƐƚƌŝĂůĂŶĚ
ĨƌĞƐŚǁĂƚĞƌƐƉĞĐŝĞƐĂŶĚEKĨŽƌ
Project Area
marine and anadromous species.
City of Eugene Limits
Oak Woodlands (OCS Habitats 2015)
/ŶĂĚĚŝƟŽŶƚŽŝŶĨŽƌŵĂƟŽŶĂďŽƵƚ
Savannah Garry Oak (Pre-Settlement 1850)
species already listed, the USFWSKƌĞŐŽŶ&ŝĞůĚKĸĐĞŵĂŝŶƚĂŝŶƐůŝƐƚƐ
of candidate species and Species of Concern.
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dŚĞh^&t^/ŶĨŽƌŵĂƟŽŶ͕WůĂŶŶŝŶŐ͕ĂŶĚŽŶƐƵůƚĂƟŽŶ;/WĂͿƐǇƐƚĞŵŐĞŶĞƌĂƚĞƐůŝƐƚƐŽĨƐƉĞĐŝĞƐĂŶĚŽƚŚĞƌƌĞƐŽƵƌĐĞƐ
ƐƵĐŚĂƐĐƌŝƟĐĂůŚĂďŝƚĂƚ;ĐŽůůĞĐƟǀĞůǇƌĞĨĞƌƌĞĚƚŽĂƐƚƌƵƐƚƌĞƐŽƵƌĐĞƐͿ͕ƵŶĚĞƌƚŚĞh^&t^ũƵƌŝƐĚŝĐƟŽŶƚŚĂƚĂƌĞŬŶŽǁŶŽƌ
ĞǆƉĞĐƚĞĚƚŽďĞŽŶŽƌŶĞĂƌĂƉƌŽũĞĐƚĂƌĞĂ͘dŚĞůŝƐƚŵĂǇĂůƐŽŝŶĐůƵĚĞƚƌƵƐƚƌĞƐŽƵƌĐĞƐƚŚĂƚŽĐĐƵƌŽƵƚƐŝĚĞƚŚĞƉƌŽũĞĐƚ
ĂƌĞĂďƵƚƚŚĂƚĐŽƵůĚƉŽƚĞŶƟĂůůǇďĞĚŝƌĞĐƚůǇŽƌŝŶĚŝƌĞĐƚůǇŝŵƉĂĐƚĞĚďǇĂĐƟǀŝƟĞƐŝŶƚŚĞƉƌŽũĞĐƚĂƌĞĂ͘ĐĐŽƌĚŝŶŐƚŽƚŚĞ
h^&t^͕ĚĞƚĞƌŵŝŶŝŶŐƚŚĞůŝŬĞůŝŚŽŽĚĂŶĚĞǆƚĞŶƚŽĨĞīĞĐƚƐĂƉƌŽƉĞƌƚǇŵĂǇŚĂǀĞŽŶƚƌƵƐƚƌĞƐŽƵƌĐĞƐƚǇƉŝĐĂůůǇƌĞƋƵŝƌĞƐ
ŐĂƚŚĞƌŝŶŐĂĚĚŝƟŽŶĂůƐŝƚĞͲƐƉĞĐŝĮĐĂŶĚƉƌŽũĞĐƚͲƐƉĞĐŝĮĐŝŶĨŽƌŵĂƟŽŶƐƵĐŚĂƐǀĞŐĞƚĂƟŽŶͬƐƉĞĐŝĞƐƐƵƌǀĞǇƐ͘
dŚĞ/WĂƌĞƉŽƌƚ;ƉƉĞŶĚŝǆͿĨŽƌƚŚĞĂƐƚϰϬƚŚǀĞŶƵĞƐŝƚĞŝĚĞŶƟĮĞĚƚŚƌĞĞƚŚƌĞĂƚĞŶĞĚŽƌĞŶĚĂŶŐĞƌĞĚďŝƌĚƐ͕ŽŶĞ
ĮƐŚ͕ŽŶĞŝŶƐĞĐƚĂŶĚĨŽƵƌƉůĂŶƚƐƉĞĐŝĞƐƚŚĂƚĐŽƵůĚƉŽƚĞŶƟĂůůǇŽĐĐƵƉǇƚŚĞƐŝƚĞ͘^ƉĞĐŝĞƐŝĚĞŶƟĮĞĚďǇƚŚĞh^&t^
/WĂƐǇƐƚĞŵĨŽƌƚŚĞĂƐƚϰϬƚŚǀĞŶƵĞƐŝƚĞ͕ĂůŽŶŐǁŝƚŚƚŚĞŝƌĨĞĚĞƌĂůĂŶĚƐƚĂƚĞůŝƐƟŶŐƐƚĂƚƵƐĂƌĞůŝƐƚĞĚŝŶdĂďůĞϭ͘
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dĂďůĞϭ͘>ŝƐƚĞĚ^ƉĞĐŝĞƐ/ĚĞŶƟĮĞĚďǇh^&t^ĂƐWŽƚĞŶƟĂůůǇKĐĐƵƌƌŝŶŐEĞĂƌĂƐƚϰϬƚŚǀĞŶƵĞ^ŝƚĞ
Listing Status
Species
BIRDS
Marbled murrelet
Brachyramphus marmoratus
EŽƌƚŚĞƌŶƐƉŽƩĞĚŽǁů
Strix occidentalis caurina
zĞůůŽǁͲďŝůůĞĚĐƵĐŬŽŽ
Coccyzus americanus
FISH
Bull trout
^ĂůǀĞůŝŶƵƐĐŽŶŇƵĞŶƚƵƐ
INSECTS
&ĞŶĚĞƌ͛ƐůƵĞƵƩĞƌŇǇ
Icaricia icarioides fenderi
PLANTS
ƌĂĚƐŚĂǁ͛ƐĞƐĞƌƚͲƉĂƌƐůĞǇ
>ŽŵĂƟƵŵďƌĂĚƐŚĂǁŝŝ
<ŝŶĐĂŝĚ͛Ɛ>ƵƉŝŶĞ
Lupinus sulphureus ssp.
kincaidii
EĞůƐŽŶ͛ƐŚĞĐŬĞƌͲŵĂůůŽǁ
Sidalcea nelsoniana
tŝůůĂŵĞƩĞĂŝƐǇ
ƌŝŐĞƌŽŶĚĞĐƵŵďĞŶƐ

Federal

Oregon

Habitat

Threatened

Threatened

KůĚͲŐƌŽǁƚŚŽƵŐůĂƐĮƌĨŽƌĞƐƚ

Threatened

Threatened

KůĚͲŐƌŽǁƚŚŽƵŐůĂƐĮƌĨŽƌĞƐƚ

Threatened

EŽƚ>ŝƐƚĞĚ

ZŝƉĂƌŝĂŶĚĞĐŝĚƵŽƵƐĨŽƌĞƐƚƐ

Threatened

EŽƚ>ŝƐƚĞĚ

Cold water streams

Endangered

Endangered

Habitats that support perennial
Lupine species

Endangered

Endangered

Wet prairie

Threatened

Threatened

Upland prairie remnants

Threatened

Threatened

Wet prairies and stream sides

Endangered

Endangered

Wet prairie grasslands and drier
upland prairie sites

/ŶƉƵƚĨƌŽŵEĞŝŐŚďŽƌƐĂŶĚKƚŚĞƌƐ&ĂŵŝůŝĂƌǁŝƚŚ^ŝƚĞ
/ŶƌĞƐƉŽŶƐĞƚŽƚŚĞƐŽůŝĐŝƚĂƟŽŶĨŽƌŝŶĨŽƌŵĂƟŽŶĂďŽƵƚƚŚĞƐŝƚĞĨƌŽŵůŽĐĂůĞǆƉĞƌƚƐĂŶĚĨƌŽŵŶĞŝŐŚďŽƌƐKt>
ĂŶĚtƌĞĐĞŝǀĞĚƌĞƐƉŽŶƐĞƐĨƌŽŵƚŚƌĞĞĐŽŵŵƵŶŝƚǇŵĞŵďĞƌƐǁŝƚŚĞǆƚĞŶƐŝǀĞƉƌŽĨĞƐƐŝŽŶĂůWĂĐŝĮĐŶŽƌƚŚǁĞƐƚ
ĞĐŽůŽŐŝĐĂůĞǆƉĞƌŝĞŶĐĞĂŶĚŬŶŽǁůĞĚŐĞ͕ĂŶĚƐŝǆŶĞŝŐŚďŽƌƐ͘ƐƵŵŵĂƌǇŽĨƚŚĞĐŽŵŵĞŶƚƐƌĞĐĞŝǀĞĚĂƌĞƉƌĞƐĞŶƚĞĚ
ďĞůŽǁ͘ŝƌĞĐƚƚƌĂŶƐĐƌŝƉƚƐŽĨƚŚĞĨƵůůĐŽŵŵĞŶƚƐƌĞĐĞŝǀĞĚ͕ĂƐǁĞůůĂƐĂůůƐƉĞĐŝĞƐůŝƐƚƐƉƌŽǀŝĚĞĚďǇƚŚĞĐŽŵŵĞŶƚĞƌƐ
are presented in Appendix C.
EĞŝŐŚďŽƌƐ
EĞŝŐŚďŽƌƐƌĞƉŽƌƚĞĚƚŚĂƚƚŚĞƐŝƚĞƐƵƉƉŽƌƚƐŵĂŶǇĚŝīĞƌĞŶƚƐƉĞĐŝĞƐŽĨďŝƌĚƐĂŶĚďƵƩĞƌŇŝĞƐ͕ĂƐǁĞůůĂƐĚĞĞƌ͕
ƌĂĐŽŽŶƐ͕ĂŶĚǁŝůĚƚƵƌŬĞǇƐ͘KŶĞŶĞŝŐŚďŽƌŶŽƚĞĚƚŚĂƚĚƵƌŝŶŐƚŚĞϭϵϲϬ͛ƐƋƵĂŝů͕ƉŚĞĂƐĂŶƚƐ͕ƐŬŝŶŬƐ͕ƐŶĂŬĞƐ͕ĂŶĚƚƌĞĞ
ĨƌŽŐƐǁĞƌĞĐŽŵŵŽŶ͖ĂŶĚƚŚĂƚĚĞĞƌ͕ƌĂĐĐŽŽŶƐĂŶĚǁŝůĚƚƵƌŬĞǇƐĂƌĞĂŵŽƌĞƌĞĐĞŶƚĂĚĚŝƟŽŶ͘dŚĂƚƐĂŵĞŶĞŝŐŚďŽƌ
ŶŽƚĞĚƚŚĂƚƚŚĞƌĞĂƌĞĨĞǁĞƌƐƉĞĐŝĞƐŽĨǁŝůĚŇŽǁĞƌƐŶŽǁƚŚĂŶŝŶƚŚĞϭϵϲϬ͛ƐĂŶĚϭϵϳϬ͛Ɛ͘
ŽŶĐĞƌŶƐĞǆƉƌĞƐƐĞĚďǇŶĞŝŐŚďŽƌƐƌĞŐĂƌĚŝŶŐƚĂŶŬĐŽŶƐƚƌƵĐƟŽŶŽŶƚŚĞƐŝƚĞŝŶĐůƵĚĞĚƚŚĞůŽƐƐŽĨƚŚĞĞǆŝƐƟŶŐŽƵŐůĂƐ
ĮƌĨŽƌĞƐƚ͖ƚŚĞƉŽƚĞŶƟĂůĨŽƌĚĞĐƌĞĂƐĞĚƐĂĨĞƚǇĂŶĚƉƌŽƉĞƌƚǇǀĂůƵĞƐ͖ƚŚĞƉŽƚĞŶƟĂůĨŽƌƚĂŶŬĐŽŶƐƚƌƵĐƟŽŶĂŶĚŽƉĞƌĂƟŽŶ
ƚŽŚĂǀĞĂŶĞŐĂƟǀĞĞīĞĐƚŽŶƚŚĞĐƵƌƌĞŶƚĞĐŽƐǇƐƚĞŵ͖ĂŶĚĂĐŽŶĐĞƌŶƚŚĂƚƚŚĞƟŵŝŶŐŽĨƚŚĞŶĂƚƵƌĂůƌĞƐŽƵƌĐĞƐƐŝƚĞ
ŝŶǀĞƐƟŐĂƟŽŶĚƵƌŝŶŐƚŚĞĨĂůůůŝŬĞůǇƌĞƐƵůƚĞĚŝŶŵĂŶǇƐƉĞĐŝĞƐĐŽŵŵŽŶŽŶƚŚĞƐŝƚĞŶŽƚďĞŝŶŐĂĐĐŽƵŶƚĞĚĨŽƌ͘
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WƌŽĨĞƐƐŝŽŶĂůĐŽůŽŐŝƐƚƐ
dŚĞĨŽůůŽǁŝŶŐƉƌŽĨĞƐƐŝŽŶĂůƐƉƌŽǀŝĚĞĚŝŶƉƵƚƌĞŐĂƌĚŝŶŐƚŚĞƐŝƚĞ͗:Ğī<ƌƵĞŐĞƌ͖ƌĂƌƚ:ŽŚŶƐŽŶ͖ĂŶĚĚůǀĞƌƐŽŶ͘
:Ğī<ƌƵĞŐĞƌǁŽƌŬƐĐůŽƐĞůǇǁŝƚŚƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇKĂŬĂŶĚWƌĂŝƌŝĞŽŽƉĞƌĂƟǀĞ͕ŵĂŶĂŐŝŶŐƚŚĞĚĞǀĞůŽƉŵĞŶƚ
ŽĨĂǀĂůůĞǇͲǁŝĚĞƐƚƌĂƚĞŐŝĐĂĐƟŽŶƉůĂŶƚŽƉƌŽƚĞĐƚĂŶĚĞŶŚĂŶĐĞŽĂŬĂŶĚƉƌĂŝƌŝĞŚĂďŝƚĂƚƐ͘
ƌ͘Ăƌƚ:ŽŚŶƐŽŶŝƐĂ>ĂŶĚƐĐĂƉĞƌĐŚŝƚĞĐƚƵƌĞĂŶĚĐŽůŽŐǇƉƌŽĨĞƐƐŽƌĂƚƚŚĞhŶŝǀĞƌƐŝƚǇŽĨKƌĞŐŽŶǁŚŽŚĂƐĐŽŶĚƵĐƚĞĚ
ƌĞƐĞĂƌĐŚǁŝƚŚƐƚƵĚĞŶƚƐĂƚƚŚĞƐŝƚĞĨŽƌƚŚĞƉĂƐƚϮϬǇĞĂƌƐ͘ĚůǀĞƌƐŽŶŝƐĂůŽĐĂůŶĂƚƵƌĂůŝƐƚǁŚŽǁŽƌŬƐĂƐƚŚĞEĂƚƵƌĂů
ƌĞĂƐŽŽƌĚŝŶĂƚŽƌĨŽƌƚŚĞ>ĂŶĞŽƵŶƚǇWĂƌŬƐŝǀŝƐŝŽŶ͘ĂĐŚŽĨƚŚĞƉƌŽĨĞƐƐŝŽŶĂůĞĐŽůŽŐŝƐƚƐ͗
• ŵƉŚĂƐŝǌĞĚƚŚĞƌĞŐŝŽŶĂůƐŝŐŶŝĮĐĂŶĐĞŽĨƚŚĞŽĂŬŚĂďŝƚĂƚ͕ĂŶĚƚŚĞŝŵƉŽƌƚĂŶĐĞŽĨƉƌĞƐĞƌǀŝŶŐĂŶĚŵĂŶĂŐŝŶŐŝƚ͘
• EŽƚĞĚƚŚĂƚƚŚĞKƌĞŐŽŶŽŶƐĞƌǀĂƟŽŶ^ƚƌĂƚĞŐǇŝĚĞŶƟĮĞƐƉƌĂŝƌŝĞ͕ƐĂǀĂŶŶĂ͕ĂŶĚŽĂŬǁŽŽĚůĂŶĚƐĂƐ
ĐŽŶƐĞƌǀĂƟŽŶƉƌŝŽƌŝƟĞƐŝŶƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇ͘
• Stated that conifer encroachment is threatening the oak habitat, and strongly recommended that DouglasĮƌĂƚƚŚĞƐŝƚĞďĞƚŚŝŶŶĞĚƚŽĨŽůůŽǁďĞƐƚŵĂŶĂŐĞŵĞŶƚƉƌĂĐƟĐĞƐĨŽƌƌĞĚƵĐŝŶŐĮƌĞŚĂǌĂƌĚ͕ĂŶĚŝŵƉƌŽǀŝŶŐ
ŚĂďŝƚĂƚǀĂůƵĞĨŽƌŶĂƟǀĞǁŝůĚůŝĨĞ͘
:Ğī<ƌƵĞŐĞƌĞǆƉůĂŝŶĞĚƚŚĂƚƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇKĂŬĂŶĚWƌĂŝƌŝĞŽŽƉĞƌĂƟǀĞ^ƚƌĂƚĞŐŝĐWůĂŶŶŽƚĞƐƚŚĞƌĂƉŝĚ
ĚĞĐůŝŶĞĂŶĚĚĞŐƌĂĚĂƟŽŶŽĨƚŚĞƐĞŽŶĐĞĐŽŵŵŽŶŽĂŬĂŶĚƉƌĂŝƌŝĞŚĂďŝƚĂƚƐĂĐƌŽƐƐƚŚĞǀĂůůĞǇĂŶĚĐĂůůƐĨŽƌ
ŝĚĞŶƟĮĐĂƟŽŶĂŶĚĐŽŶƐĞƌǀĂƟŽŶŽĨƌĞŵŶĂŶƚŽĂŬĂŶĚƉƌĂŝƌŝĞŚĂďŝƚĂƚƐǁŚĞƌĞƚŚĞǇĞǆŝƐƚĂŶĚĨŽƌƚŚĞŵĂŶĂŐĞŵĞŶƚ
ŽĨƚŚĞƐĞƉƌŽƉĞƌƟĞƐŝŶĂǁĂǇƚŚĂƚƉƌĞƐĞƌǀĞƐĂŶĚĞŶŚĂŶĐĞƐƚŚĞŽĂŬĂŶĚƉƌĂŝƌŝĞǀĞŐĞƚĂƟŽŶŽǀĞƌƚŚĞůŽŶŐͲƚĞƌŵ͘
Dƌ͘<ƌƵĞŐĞƌĞŶĐŽƵƌĂŐĞĚtƚŽƐƵƉƉŽƌƚƚŚĞǀĂůůĞǇͲǁŝĚĞĞīŽƌƚƐƚŽƉƌŽƚĞĐƚƚŚŝƐǀĂůƵĂďůĞĂŶĚƌĂƉŝĚůǇĚĞĐůŝŶŝŶŐ
ŚĂďŝƚĂƚƚǇƉĞůŽĐĂůůǇ͕ŝŶĐůƵĚŝŶŐĂƐƚϰϬƚŚǀĞŶƵĞƐŝƚĞ͕ĂŶĚƚŚĞĂƚͲƌŝƐŬǁŝůĚůŝĨĞƐƉĞĐŝĞƐŝƚƐƵƉƉŽƌƚƐ;Ğ͘Ő͕͘ŶĂƟǀĞ
pollinators, Western bluebirds, white-breasted nuthatch, etc.).
ƌ͘Ăƌƚ:ŽŚŶƐŽŶƉƌŽǀŝĚĞĚĂƉůĂŶƚƐƉĞĐŝĞƐůŝƐƚŐĞŶĞƌĂƚĞĚďǇŚŝƐƐƚƵĚĞŶƚƐŽǀĞƌƚŚĞǇĞĂƌƐĂŶĚŶŽƚĞĚƚŚĂƚƚŚĞ
ƐŝƚĞĐŽŶƚĂŝŶƐĂůĂƌŐĞƉƌŽƉŽƌƟŽŶŽĨŶĂƟǀĞƐƉĞĐŝĞƐ͕ŝŶĐůƵĚŝŶŐƚŚƌĞĞŶĂƟǀĞďƵŶĐŚŐƌĂƐƐĞƐƚŚĂƚĂƌĞǀĂůƵĞĚĂƐ
ĐŽƌŶĞƌƐƚŽŶĞƐŽĨůŽĐĂůƵƉůĂŶĚŶĂƟǀĞƉƌĂŝƌŝĞƐĂŶĚKƌĞŐŽŶǁŚŝƚĞŽĂŬƐĂǀĂŶŶĂƐ͘,ĞĂůƐŽŶŽƚĞĚƚŚĂƚƚŚĞŝƚǇŽĨ
ƵŐĞŶĞŚĂƐŵĂĚĞƚŚĞĂĐƋƵŝƐŝƟŽŶĂŶĚƌĞƐƚŽƌĂƟŽŶŽĨƉƌĂŝƌŝĞĂŶĚŽĂŬŚĂďŝƚĂƚƐŽŶĞŽĨŝƚƐƚŽƉĐŽŶƐĞƌǀĂƟŽŶ͕
ƌĞĐƌĞĂƟŽŶĂŶĚĞĚƵĐĂƟŽŶĂůƉƌŝŽƌŝƟĞƐ͕ĂŶĚƐƚƌŽŶŐůǇƵƌŐĞĚtƚŽǁŽƌŬǁŝƚŚƚŚĞĐŝƚǇƚŽƐƚƌĞŶŐƚŚĞŶƚŚĞŚĂďŝƚĂƚ
ĂŶĚĐŝǀŝĐǀĂůƵĞŽĨƚŚĞŶĞŝŐŚďŽƌŚŽŽĚƚŚƌŽƵŐŚƉƌĂŝƌŝĞĂŶĚŽĂŬŚĂďŝƚĂƚƌĞƐƚŽƌĂƟŽŶ͘
ĚůǀĞƌƐŽŶƉŽŝŶƚĞĚŽƵƚƚŚĂƚƚŚĞƉƌĞƐĞŶĐĞŽĨƉŽŶĚĞƌŽƐĂƉŝŶĞĂŶĚĂůŝĨŽƌŶŝĂďůĂĐŬŽĂŬŝŶĂĚĚŝƟŽŶƚŽƚŚĞKƌĞŐŽŶ
ǁŚŝƚĞŽĂŬŝƐƵŶŝƋƵĞƚŽƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇĂŶĚƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚĞīŽƌƚƐďĞƚĂŬĞŶƚŽƉƌĞƐĞƌǀĞƚŚĞƐĞƐƉĞĐŝĞƐ͕
ŝŶĂĚĚŝƟŽŶƚŽƚŚĞKƌĞŐŽŶǁŚŝƚĞŽĂŬ͘Dƌ͘ůǀĞƌƐŽŶŶŽƚĞĚƚŚĂƚǁŚŝůĞƚŚĞĂƐƚϰϬƚŚǀĞŶƵĞƐŝƚĞŝƐĂƌĞůĂƟǀĞůǇ
ƐŵĂůůƉĂƌĐĞů͕ŝƚŝƐǁŽƌƚŚĐŽŶƐŝĚĞƌŝŶŐƚŚĞǀĂůƵĞŽĨƐŵĂůůƐŝƚĞƐƚŽĐŽŶƐĞƌǀĂƟŽŶŐŽĂůƐ͕ĂƐƉĂƌƚŽĨĂĚŝǀĞƌƐĞƐƚƌĂƚĞŐǇ
and a complement to large protected tracts; and that for oak-associated birds, the habitat on the EWEB parcel
ŝƐƉĂƌƚŽĨĂůĂƌŐĞƌŚĂďŝƚĂƚďůŽĐŬƚŚĂƚŝŶĐůƵĚĞƐƌĞŵŶĂŶƚŽĂŬƐƚĂŶĚƐůŽĐĂƚĞĚŽŶŶĞĂƌďǇƌĞƐŝĚĞŶƟĂůůŽƚƐ͘
Dƌ͘ůǀĞƌƐŽŶĂůƐŽŶŽƚĞĚƚŚĞƉƌĞƐĞŶĐĞŽŶƚŚĞƐŝƚĞŽĨŽŶĞŝŶĚŝǀŝĚƵĂůŽĨƐƉƵƌŐĞůĂƵƌĞů͕ĂǀĞƌǇƉƌŽďůĞŵĂƟĐŶŽŶͲ
ŶĂƟǀĞƐƉĞĐŝĞƐƚŚĂƚĐĂŶďĞĞǆƚƌĞŵĞůǇŝŶǀĂƐŝǀĞŝŶŽĂŬǁŽŽĚůĂŶĚƐĂŶĚƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŐŝǀĞŶŝƚƐƉŽƚĞŶƟĂůĨŽƌ
ďĞŝŶŐĂŶŝŶǀĂĚĞƌŝƚǁŽƵůĚďĞŐŽŽĚƚŽƉƌŝŽƌŝƟǌĞŝŶǀĞŶƚŽƌǇĂŶĚƌĞŵŽǀĂůŽĨƚŚŝƐƐƉĞĐŝĞƐŝŶĂŵĂŶĂŐĞŵĞŶƚƉůĂŶ͘
>ŽĐĂůŽŶƐĞƌǀĂƟŽŶ'ƌŽƵƉƐ/ŶƉƵƚ
dŚŝƐƌĞƉŽƌƚǁŝůůďĞƐŚĂƌĞĚǁŝƚŚƚŚĞƉƵďůŝĐĂƐǁĞůůĂƐůŽĐĂůĐŽŶƐĞƌǀĂƟŽŶŽƌŐĂŶŝǌĂƟŽŶƐ͘
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ON-SITE OBSERVATIONS
dŚĞƉƌŽũĞĐƚƐŝƚĞŝƐďŽƌĚĞƌĞĚŽŶĂůůƐŝĚĞƐďǇƌĞƐŝĚĞŶƟĂůĚĞǀĞůŽƉŵĞŶƚ͘dŚĞŶĞĂƌĞƐƚƐƵƌƌŽƵŶĚŝŶŐƐƚƌĞĞƚƐĂƌĞĂƐƚϰϬƚŚ
ǀĞŶƵĞƚŽƚŚĞŶŽƌƚŚ͕,ŝůǇĂƌĚ^ƚƌĞĞƚƚŽƚŚĞĞĂƐƚ͕ĂƐƚϰϯƌĚǀĞŶƵĞŽŶƚŚĞƐŽƵƚŚ͕ĂŶĚ&ĞƌƌǇ^ƚƌĞĞƚŽŶƚŚĞǁĞƐƚ͘dŚĞ
site is characterized by a steep sided topographic ridge that is oriented northwest to southeast across the site.
dŚĞŵŝĚĚůĞŽĨƚŚĞƌŝĚŐĞƚŽƉŝŶĐůƵĚĞƐĂƐůŝŐŚƚƚŽƉŽŐƌĂƉŚŝĐĚĞƉƌĞƐƐŝŽŶ͕ǁŝƚŚĐŽŵƉĂƌĂƟǀĞůǇŚŝŐŚĞƌŐƌŽƵŶĚƚŽƚŚĞ
ŶŽƌƚŚǁĞƐƚĂŶĚƐŽƵƚŚĞĂƐƚŽĨƚŚĞĚĞƉƌĞƐƐŝŽŶ͘dŚĞŶŽƌƚŚĞĂƐƚĂŶĚƐŽƵƚŚǁĞƐƚĐŽƌŶĞƌƐŽĨƚŚĞƐŝƚĞĂƌĞƌĞůĂƟǀĞůǇŇĂƚ͘
KŶͲƐŝƚĞǀĞŐĞƚĂƟŽŶŝƐĐŚĂƌĂĐƚĞƌŝǌĞĚďǇƌĞŐƵůĂƌůǇŵŽǁŶŵĞĂĚŽǁƐŝŶƚŚĞŶŽƌƚŚĞĂƐƚĂŶĚƐŽƵƚŚǁĞƐƚĐŽƌŶĞƌƐ͖
ŵĂƚƵƌĞŽƵŐůĂƐĮƌĨŽƌĞƐƚŽŶƚŚĞƚŽƉŽĨƚŚĞƌŝĚŐĞ͖ŵŝǆĞĚĞǀĞƌŐƌĞĞŶĂŶĚĚĞĐŝĚƵŽƵƐĨŽƌĞƐƚŽŶƚŚĞƐŽƵƚŚĨĂĐŝŶŐ
ƐůŽƉĞŽĨƚŚĞƌŝĚŐĞ͖ĂŶĚŽĂŬǁŽŽĚůĂŶĚͬŽĂŬƐĂǀĂŶŶĂŽĐĐƵƉǇŝŶŐƚŚĞƚŽƉŽŐƌĂƉŚŝĐĂůůǇůŽǁĞƐƚƉŽƌƟŽŶŽĨƚŚĞƌŝĚŐĞ͕
extending down the north side of the ridge and extending beyond the northern boundary of the site.

While the regularly mown areas
on the east and west sides of
ƚŚĞƐŝƚĞĐŽƵůĚƉŽƚĞŶƟĂůůǇďĞ
ĞŶŚĂŶĐĞĚͬƌĞƐƚŽƌĞĚƚŽƐƵƉƉŽƌƚ
ĚƌǇƉƌĂŝƌŝĞŚĂďŝƚĂƚĐŽŶĚŝƟŽŶƐ͕
based on the presence of only
a few prairie species and the
ƉƌĞĚŽŵŝŶĂŶĐĞŽĨŶŽŶͲŶĂƟǀĞ
grasses and forbs these areas
would not be considered
dry prairie habitat. Historic
disturbance and regular mowing
ŚĂǀĞĞīĞĐƟǀĞůǇƌĞŵŽǀĞĚĂŶǇ
ŶĂƟǀĞƉƌĂŝƌŝĞŚĂďŝƚĂƚƚŚĂƚŵĂǇ
ŚĂǀĞĞǆŝƐƚĞĚŽŶƚŚĞƐŝƚĞŝŶƚŚĞ
ƉĂƐƚ͘,ŽǁĞǀĞƌ͕ďĂƐĞĚŽŶƚŚĞ
ŽďƐĞƌǀĞĚĐŽŶĚŝƟŽŶƐƚŚĞƉŽƚĞŶƟĂů
to reestablish dry prairie habitat
on this site does exist.
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Wildlife-Habitat Types
^ĞǀĞƌĂůĐůĂƐƐŝĮĐĂƟŽŶƐǇƐƚĞŵƐĨŽƌĚĞƐĐƌŝďŝŶŐŚĂďŝƚĂƚƐĂŶĚ
ǀĞŐĞƚĂƟŽŶƚǇƉĞƐĞǆŝƐƚ͕ĂŶĚĨŽƌƚŚŝƐƉƌŽũĞĐƚKt>ĞŵƉůŽǇĞĚ
ƚŚĞĐůĂƐƐŝĮĐĂƟŽŶƐǇƐƚĞŵĚĞƐĐƌŝďĞĚŝŶKƌĞŐŽŶĂŶĚtĂƐŚŝŶŐƚŽŶ
tŝůĚůŝĨĞ^ƉĞĐŝĞƐĂŶĚdŚĞŝƌ,ĂďŝƚĂƚƐ;K͛EĞŝůĂŶĚ:ŽŚŶƐŽŶ
ϮϬϬϭͿ͘dŚĞK͛EĞŝůĂŶĚ:ŽŚŶƐŽŶƐǇƐƚĞŵƵƐĞĚĂĐůƵƐƚĞƌĂŶĂůǇƐŝƐ
ƉƌŽĐĞĚƵƌĞƚŚĂƚĐŽŶƐŝĚĞƌĞĚϱϰϭŶĂƟǀĞďƌĞĞĚŝŶŐƐƉĞĐŝĞƐĂŶĚ
ϭϭϵWĂĐŝĮĐEŽƌƚŚǁĞƐƚǀĞŐĞƚĂƟŽŶ͕ůĂŶĚƵƐĞ͕ĂŶĚŵĂƌŝŶĞ
ŐƌŽƵƉŝŶŐƐƚŽŝĚĞŶƟĨǇϯϮǁŝůĚůŝĨĞͲŚĂďŝƚĂƚƚǇƉĞƐ͘

PHOTO 2: INTERIOR OF DOUGLAS FIR FOREST

Kt>ŝĚĞŶƟĮĞĚƚŚĞĨŽůůŽǁŝŶŐƚŚƌĞĞǁŝůĚůŝĨĞͲŚĂďŝƚĂƚƚǇƉĞƐ
ƌĞĐŽŐŶŝǌĞĚƵŶĚĞƌƚŚĞK͛EĞŝůĂŶĚ:ŽŚŶƐŽŶĐůĂƐƐŝĮĐĂƟŽŶƐǇƐƚĞŵ
ŽŶƚŚĞĂƐƚϰϬƚŚǀĞŶƵĞƐŝƚĞ͗
• tĞƐƚƐŝĚĞŐƌĂƐƐůĂŶĚoccupying the northeast and
southwest corners of the site

PHOTO 3: ENGLISH IVY

• tĞƐƚƐŝĚĞůŽǁůĂŶĚĐŽŶŝĨĞƌͲĚĞĐŝĚƵŽƵƐĨŽƌĞƐƚ on the top of
the ridge, and on the south facing slope of the ridge; and
• tĞƐƚƐŝĚĞŽĂŬĂŶĚŽƵŐůĂƐͲĮƌĨŽƌĞƐƚoccupies the lowest
ƉŽƌƟŽŶŽĨƚŚĞƌŝĚŐĞĂŶĚĞǆƚĞŶĚƐĚŽǁŶƚŚĞŶŽƌƚŚƐŝĚĞŽĨ
ƚŚĞƌŝĚŐĞĂŶĚĐŽŶƟŶƵĞƐďĞǇŽŶĚƚŚĞŶŽƌƚŚĞĚŐĞŽĨƚŚĞƐŝƚĞ͘
tŝƚŚŝŶƚŚĞƚŚƌĞĞǁŝůĚůŝĨĞͲŚĂďŝƚĂƚƚǇƉĞƐKt>ŝĚĞŶƟĮĞĚƚŚĞ
ĨŽůůŽǁŝŶŐĨŽƵƌĚŝƐƟŶĐƚƉůĂŶƚĐŽŵŵƵŶŝƟĞƐ;&ŝŐƵƌĞϰ͕WůĂŶƚ
Community Map).
ϭ͘ŽƵŐůĂƐ&ŝƌ&ŽƌĞƐƚ
This plant community is located on the top of the ridge that
dominates the site and is characterized by a mostly closed
single-layer tree canopy. This plant community supports
ƌĞůĂƟǀĞůǇĨĞǁŶĂƟǀĞƐŚƌƵďƐĂŶĚůŝƩůĞƵŶĚĞƌƐƚŽƌǇŚĞƌďĂĐĞŽƵƐ
ǀĞŐĞƚĂƟŽŶ͘dŚĞŽǀĞƌƐƚŽƌǇŝƐĚŽŵŝŶĂƚĞĚďǇůĂƌŐĞĞǀĞŶͲĂŐĞĚ
ŽƵŐůĂƐĮƌ͕ǁŝƚŚĂĨĞǁƐŵĂůůĞƌŽƵŐůĂƐĮƌƐ͕ŽĐĐĂƐŝŽŶĂůďŝŐͲůĞĂĨ
maple, Himalayan blackberry, trailing blackberry, occasional
ƐŶŽǁďĞƌƌǇ͕KƌĞŐŽŶŐƌĂƉĞ͕ŽƌŶĂŵĞŶƚĂůĐŚĞƌƌǇ͕ĂŶĚŶŐůŝƐŚŝǀǇ
in the understory. The eastern third of this plant community
ŝƐĐŽŵƉŽƐĞĚĂůŵŽƐƚĐŽŵƉůĞƚĞůǇŽĨůĂƌŐĞŽƵŐůĂƐĮƌƐ͘dŚĞ
ĐĞŶƚƌĂůĂŶĚǁĞƐƚĞƌŶƉŽƌƟŽŶƐŽĨƚŚŝƐĂƌĞĂƐƵƉƉŽƌƚĂƐŽŵĞǁŚĂƚ
more mixed assemblage of trees including big-leaf maple, and
California black oak.
On the western slope of the ridge a more-recently disturbed
ĂƌĞĂŝƐĐŚĂƌĂĐƚĞƌŝǌĞĚďǇƐŵĂůůƚƌĞĞƐŝŶĐůƵĚŝŶŐŽƵŐůĂƐĮƌ
ƐĂƉůŝŶŐƐ͕ŽƌŶĂŵĞŶƚĂůĐŚĞƌƌǇ͕KƌĞŐŽŶĂƐŚ͕ĐƵůƟǀĂƚĞĚƉĞĂƌ
ƐĂƉůŝŶŐƐ͕ŶŐůŝƐŚŝǀǇ͕ĂŶĚ,ŝŵĂůĂǇĂŶďůĂĐŬďĞƌƌǇ͘
The conifer-dominated plant community is expanding to the
north and northwest into the oak-dominated plant community.
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PHOTO 4: DOUGLAS FIR FOREST CANOPY

tŚŝůĞŝƚĚŽĞƐĐŽŶƚĂŝŶůĂƌŐĞƚƌĞĞƐ͕ƚŚĞŽƵŐůĂƐĮƌĨŽƌĞƐƚƉƌĞƐĞŶƚ
ŽŶƚŚĞ͘ϰϬƚŚǀĞŶƵĞƐŝƚĞŝƐŶŽƚĐŽŶƐŝĚĞƌĞĚƚŽďĞŽůĚͲŐƌŽǁƚŚ
or late successional forest. Old-growth and late successional
ĂƌĞŝŶƚĞƌĐŚĂŶŐĞĂďůĞƚĞƌŵƐƵƐĞĚƚŽĚĞƐĐƌŝďĞĨŽƌĞƐƚƐƚŚĂƚŚĂǀĞ
ĞǆŝƐƚĞĚĨŽƌŵĂŶǇǇĞĂƌƐ͕ƵƐƵĂůůǇϮϬϬǇĞĂƌƐĂƚůĞĂƐƚ͕ĂŶĚƚŚĂƚŚĂǀĞ
ŽǀĞƌƟŵĞĚĞǀĞůŽƉĞĚĂĐŽŵƉůĞǆƐƚƌƵĐƚƵƌĞ͘>ĂƚĞƐƵĐĐĞƐƐŝŽŶĂů
ŽƌŽůĚŐƌŽǁƚŚĨŽƌĞƐƚƐƚǇƉŝĐĂůůǇŝŶĐůƵĚĞǀĞƌǇůĂƌŐĞĚŝĂŵĞƚĞƌ
ůŝǀŝŶŐƚƌĞĞƐ͕ƐŽŵĞǁŝƚŚďƌŽŬĞŶƚŽƉƐ͖ůŝǀŝŶŐƚƌĞĞƐǁŝƚŚůĂƌŐĞďĂƌŬ
ƉŽĐŬĞƚƐĂŶĚŽďǀŝŽƵƐƐŝŐŶƐŽĨĚĞĐĂǇ͕ĂŶĚĂŚŝŐŚƉĞƌĐĞŶƚĂŐĞ
ŽĨƐƚĂŶĚŝŶŐĚĞĂĚƚƌĞĞƐ;ƐŶĂŐƐͿǁŝƚŚůĂƌŐĞĐĂǀŝƟĞƐŽƌƚŚĂƚĂƌĞ
ŵŽƐƚůǇŚŽůůŽǁ͘dŚĞƐĞĨŽƌĞƐƚƐŽŌĞŶŝŶĐůƵĚĞĂƐƵďĐĂŶŽƉǇƚŚĂƚ
ŝŶĐůƵĚĞƐƐŵĂůůĞƌƐŚĂĚĞͲƚŽůĞƌĂŶƚƚƌĞĞƐ͕ĂŶĚĂǁĞůůͲĚĞǀĞůŽƉĞĚ
ŚĞƌďĂĐĞŽƵƐƵŶĚĞƌƐƚŽƌǇ͘ĐĐŽƌĚŝŶŐƚŽƚŚĞKƌĞŐŽŶŽŶƐĞƌǀĂƟŽŶ
^ƚƌĂƚĞŐǇ͕ůĂƚĞƐƵĐĐĞƐƐŝŽŶĂůŵŝǆĞĚĐŽŶŝĨĞƌĨŽƌĞƐƚƐĂƌĞĚĞĮŶĞĚ
ďǇƉůĂŶƚƐƉĞĐŝĞƐĐŽŵƉŽƐŝƟŽŶ͕ŽǀĞƌƐƚŽƌǇƚƌĞĞĂŐĞĂŶĚƐŝǌĞ͕ĂŶĚ
ƚŚĞĨŽƌĞƐƚƐƚƌƵĐƚƵƌĞ͘dŚĞǇŝŶĐůƵĚĞĐŚĂƌĂĐƚĞƌŝƐƟĐƐƐƵĐŚĂƐĂ
ŵƵůƟͲůĂǇĞƌĞĚƚƌĞĞĐĂŶŽƉǇ͕ƐŚĂĚĞͲƚŽůĞƌĂŶƚƚƌĞĞƐƉĞĐŝĞƐŐƌŽǁŝŶŐ
ŝŶƚŚĞƵŶĚĞƌƐƚŽƌǇ͕ůĂƌŐĞͲĚŝĂŵĞƚĞƌƚƌĞĞƐ͕ĂŶĚĂŚŝŐŚǀŽůƵŵĞŽĨ
dead wood, such as snags and logs. Late Successional Conifer
Forests are older forests (hundreds of years old), generally
ŽĐĐƵƌƌŝŶŐďĞůŽǁϯ͕ϱϬϬĨĞĞƚ͕ďƵƚƐŽŵĞƟŵĞƐŽĐĐƵƌƌŝŶŐƵƉƚŽ
4,000 feet. Western hemlock is almost always co-dominant
and usually dominates the understory. The understory typically
ƐƵƉƉŽƌƚƐƐŚƌƵďĂŶĚĨŽƌďƐƉĞĐŝĞƐ͕ƐƵĐŚĂƐǀŝŶĞŵĂƉůĞ͕ƐĂůĂů͕
sword fern, Cascade Oregon grape, western rhododendron,
ŚƵĐŬůĞďĞƌƌŝĞƐ͕ƚǁŝŶŇŽǁĞƌ͕ǀĂŶŝůůĂůĞĂĨ͕ĂŶĚŽǆĂůŝƐ͘/ŶƚŚĞĂďƐĞŶĐĞ
ŽĨĚŝƐƚƵƌďĂŶĐĞ͕ŽƵŐůĂƐͲĮƌĨŽƌĞƐƚƐĞǀĞŶƚƵĂůůǇǁŝůůĐŽŶǀĞƌƚƚŽ
western hemlock .
dŚĞĐŽŶŝĨĞƌĨŽƌĞƐƚŽŶƚŚĞĂƐƚϰϬƚŚǀĞŶƵĞƐŝƚĞĐŽŶƚĂŝŶƐƐŽŵĞ
ůĂƌŐĞŽƵŐůĂƐĮƌƚƌĞĞƐďƵƚĚŽĞƐŶŽƚĐŽŶƚĂŝŶǀĞƌǇůĂƌŐĞĚŝĂŵĞƚĞƌ
ƚƌĞĞƐ͕ŽƌŵŽƌĞƚŚĂŶũƵƐƚĂĨĞǁƚƌĞĞƐǁŝƚŚďƌŽŬĞŶƚŽƉƐ͕ŽƌĂŶǇ
ůĂƌŐĞƚƌĞĞƐǁŝƚŚŽďǀŝŽƵƐƐŝŐŶƐŽĨĚĞĐĂǇ͘dŚĞƌĞůĂƟǀĞůǇůŽǁ
percentage of standing dead trees, the lack of an understory
ůĂǇĞƌŽĨƐŵĂůůĞƌƐŚĂĚĞͲƚŽůĞƌĂŶƚƚƌĞĞƐ͕ĂŶĚƚŚĞǀĞƌǇŵŝŶŝŵĂů
herbaceous understory are features that do not support
ĐŚĂƌĂĐƚĞƌŝǌŝŶŐƚŚĞƐŝƚĞĂƐůĂƚĞƐƵĐĐĞƐƐŝŽŶĂůͬŽůĚͲŐƌŽǁƚŚĨŽƌĞƐƚ͘
Ϯ͘DŝǆĞĚĞĐŝĚƵŽƵƐŽŶŝĨĞƌŽƵƐƌǇ&ŽƌĞƐƚ
The mixed deciduous coniferous dry forest occupies the
southern edge of the ridgetop and extends down the southern
slope of the ridge. This plant community is characterized by
ĂƌĞůĂƟǀĞůǇĐůŽƐĞĚ͕ŵƵůƟͲůĂǇĞƌĞĚƚƌĞĞĐĂŶŽƉǇ͘dŚĞŽǀĞƌƐƚŽƌǇ
ŝƐĚŽŵŝŶĂƚĞĚďǇWĂĐŝĮĐŵĂĚƌŽŶĞ͕ďŝŐͲůĞĂĨŵĂƉůĞ͕KƌĞŐŽŶ
ǁŚŝƚĞŽĂŬ͕ĂůŝĨŽƌŶŝĂďůĂĐŬŽĂŬ͕ĂŶĚƉŽŶĚĞƌŽƐĂƉŝŶĞŽĨǀĂƌǇŝŶŐ
heights; the understory includes Oregon ash seedlings, smaller
WĂĐŝĮĐŵĂĚƌŽŶĞƐ͕ƐŵĂůůĐŚĞƌƌǇƚƌĞĞƐ͕ƐŶŽǁďĞƌƌǇ͕ŚŽŶĞǇƐƵĐŬůĞ͕
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PHOTO 5: INTERIOR OF MIXED FOREST

PHOTO 6: SOUTHERN EDGE OF MIXED FOREST (NOTE
PONDEROSA PINE)

PHOTO 7: LARGE OREGON WHITE OAK IN OAK WOODLAND

PHOTO 8: OAK WOODLAND

and Oregon grape. The outer southern edges of this plant
community also support Oregon white oaks. The presence of
ƉŽŶĚĞƌŽƐĂƉŝŶĞŝŶƚŚŝƐĨŽƌĞƐƚŝƐƐŽŵĞǁŚĂƚŶŽƚĂďůĞĂƐƚŚŝƐŶĂƟǀĞ
ƉŝŶĞŝƐďĞĐŽŵŝŶŐůĞƐƐĐŽŵŵŽŶŝŶƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇĂŶĚŝƐ
recognized by ecologists as a species that should be promoted
and managed for when possible.
ϯ͘KĂŬtŽŽĚůĂŶĚ
dŚĞĐĞŶƚƌĂůƉŽƌƟŽŶŽĨƚŚĞƌŝĚŐĞƚŽƉĂŶĚƚŚĞŶŽƌƚŚĞƌŶƐůŽƉĞŽĨ
the ridge extending to the northwest corner of the site support
an oak-dominated plant community. The oak dominated
habitat ranges from oak woodland characterized by mature,
ƌĞůĂƟǀĞůǇǁŝĚĞůǇͲƐƉĂĐĞĚKƌĞŐŽŶǁŚŝƚĞŽĂŬƐĂŶĚĂƐƉĂƌƐĞƐŚƌƵď
understory and grasses beneath; to oak woodland dominated
by somewhat more-closely spaced Oregon white oaks and
California black oaks with a more dense shrub understory, to a
ĨĞǁĂƌĞĂƐŽĨǀĞƌǇǁŝĚĞůǇͲƐƉĂĐĞĚŽĂŬƐǁŝƚŚĂŐƌĂƐƐͲĚŽŵŝŶĂƚĞĚ
ƵŶĚĞƌƐƚŽƌǇ͘dŚĞĂƌĞĂƐŽĨǀĞƌǇǁŝĚĞůǇƐƉĂĐĞĚŽĂŬƐĐŽƵůĚďĞ
ĐůĂƐƐŝĮĞĚĂƐŽĂŬƐĂǀĂŶŶĂŽƌĂƐĂĐŽŶƟŶƵĂƟŽŶŽĨƚŚĞŽĂŬ
ǁŽŽĚůĂŶĚ͖ŚŽǁĞǀĞƌ͕ďŽƚŚŽĂŬǁŽŽĚůĂŶĚĂŶĚŽĂŬƐĂǀĂŶŶĂĂƌĞ
ƌĞĐŽŐŶŝǌĞĚĂƐƚŚƌĞĂƚĞŶĞĚtŝůůĂŵĞƩĞsĂůůĞǇŚĂďŝƚĂƚƐƉƌŝŽƌŝƟǌĞĚ
ĨŽƌƉƌŽƚĞĐƟŽŶĂŶĚƌĞƐƚŽƌĂƟŽŶ͘
dŚĞĞĚŐĞƐŽĨƚŚĞŽĂŬĚŽŵŝŶĂƚĞĚƉůĂŶƚĐŽŵŵƵŶŝƟĞƐ
ĂĚũĂĐĞŶƚƚŽƚŚĞŽƵŐůĂƐĮƌĨŽƌĞƐƚĂƌĞďĞŝŶŐŽǀĞƌƚŽƉƉĞĚĂŶĚ
ŽƵƚĐŽŵƉĞƚĞĚďǇƌĂƉŝĚůǇĞŶĐƌŽĂĐŚŝŶŐŽƵŐůĂƐĮƌƚƌĞĞƐ͘/Ŷ
ĂĚĚŝƟŽŶ͕ƚŚĞƵŶĚĞƌƐƚŽƌǇŽĨƚŚĞŽĂŬŚĂďŝƚĂƚĐŽŶƚĂŝŶƐƉŽŝƐŽŶ
ŽĂŬĂŶĚŶŐůŝƐŚŝǀǇ͕ďŽƚŚŽĨǁŚŝĐŚĂƌĞƚŚƌĞĂƚƐƚŽƚŚĞƐƵƌǀŝǀĂů
ŽĨƚŚĞŶĂƟǀĞƐƉĞĐŝĞƐ͘

PHOTO 9: OAK SAVANNA

PHOTO 10: SOUTHWAEST MEADOW

PHOTO 11: NORTHEAST MEADOW

ϰ͘DĞĂĚŽǁ
The northeast and southwest corners of the site support a
regularly mown meadow. The meadows are characterized by
grasses and weedy forbs including fescue, bluegrass, dandelion,
ĂŶĚYƵĞĞŶŶŶĞ͛ƐůĂĐĞ͘>ŽĐĂůŶĂƚƵƌĂůŝƐƚƐƌĞƉŽƌƚƚŚĂƚƚŚĞƐĞĂƌĞĂƐ
ƐƵƉƉŽƌƚƚŚƌĞĞŶĂƟǀĞďƵŶĐŚŐƌĂƐƐƐƉĞĐŝĞƐƚŚĂƚĂƌĞĐŽŶƐŝĚĞƌĞĚ
ĐŽƌŶĞƌƐƚŽŶĞƐƉĞĐŝĞƐŽĨŶĂƟǀĞtŝůůĂŵĞƩĞsĂůůĞǇƵƉůĂŶĚƉƌĂŝƌŝĞƐ͕
ĂƐǁĞůůĂƐǁŝůĚŇŽǁĞƌƐŝŶĐůƵĚŝŶŐĐĂŵĂƐ͕ǁĞƐƚĞƌŶďƵƩĞƌĐƵƉ͕ĂŶĚ
ĨĂǁŶůŝůǇ͘tŚŝůĞƚŚĞƐĞŶĂƟǀĞƉůĂŶƚƐƉĞĐŝĞƐĚŽŶŽƚĚŽŵŝŶĂƚĞƚŚĞŵĞĂĚŽǁƐ͕ƚŚĞŝƌƉƌĞƐĞŶĐĞƐƵŐŐĞƐƚƐƚŚĞƐĞĂƌĞĂ
ĐŽƵůĚďĞŵĂŶĂŐĞĚŝŶƐƵĐŚĂǁĂǇĂƐƚŽƌĞĞƐƚĂďůŝƐŚĂŶĂƟǀĞƉƌĂŝƌŝĞŚĂďŝƚĂƚƚŚĂƚĐŽƵůĚƐƵƉƉŽƌƚĂĚĚŝƟŽŶĂůŶĂƟǀĞ
ƉůĂŶƚƐĂƐǁĞůůĂƐŝŶƐĞĐƚƐŝŶĐůƵĚŝŶŐďƵƩĞƌŇŝĞƐĂŶĚŽƚŚĞƌŶĂƟǀĞƉŽůůŝŶĂƚŽƌƐƉĞĐŝĞƐ͘
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dĂďůĞϮ͘tŝůĚůŝĨĞͲ,ĂďŝƚĂƚdǇƉĞƐ/ĚĞŶƟĮĞĚŽŶĂƐƚϰϬƚŚǀĞŶƵĞ^ŝƚĞ
Wildlife-Habitat Type

Plant Community Name

Location
tĞƐƚƐŝĚĞ'ƌĂƐƐůĂŶĚ EŽƌƚŚĞĂƐƚ
and
southwest
corners of
site
tĞƐƚƐŝĚĞ>ŽǁůĂŶĚ ZŝĚŐĞƚŽƉ
ŽŶŝĨĞƌͲĞĐŝĚƵŽƵƐ
Forest

Dominant Species
DĞĂĚŽǁ
Fescue, bluegrass,
dandelion, QueenŶŶĞ͛ƐůĂĐĞ

(O’Neil and Johnson
2001)

tĞƐƚƐŝĚĞ>ŽǁůĂŶĚ South facing
ŽŶŝĨĞƌͲĞĐŝĚƵŽƵƐ slope of the
Forest
ridge

tĞƐƚƐŝĚĞKĂŬĂŶĚ
ŽƵŐůĂƐͲ&ŝƌ&ŽƌĞƐƚ

12

At lowest
ĞůĞǀĂƟŽŶŽŶ
the ridgetop,
extending
down north
side of ridge,
ĐŽŶƟŶƵŝŶŐ
ŽīͲƐŝƚĞƚŽƚŚĞ
north

Structure
Closed (>70%
ĐŽǀĞƌͿƐŝŶŐůĞͲůĂǇĞƌ
canopy

Current Habitat
Condition
>Žǁ͘DŽƐƚůǇŶŽŶͲŶĂƟǀĞ
species, regularly
disturbed (mowing)

Closed canopy
;хϳϬйĐŽǀĞƌͿ͖
single-layer tree
canopy; large
ŵŽƐƚůǇĞǀĞŶͲĂŐĞĚ
trees with high
canopy, few lower
branches, and
furrowed bark.
DŝǆĞĚĐŽŶŝĨĞƌŽƵƐ
Closed canopy
ĚĞĐŝĚƵŽƵƐĨŽƌĞƐƚ
(>70% canopy
ĐůŽƐƵƌĞͿ͖ŵƵůƟͲ
ŝŐͲůĞĂĨŵĂƉůĞ͕WĂĐŝĮĐ
madrone, Oregon white layer canopy (trees,
shrubs, herbs)
oak, California black
ŽĂŬ͖WŽŶĚĞƌŽƐĂƉŝŶĞ͖
snowberry, western
hazel

DŽĚĞƌĂƚĞ͘>ŝƩůĞ
shrub or herbaceous
understory; few snags;
ůŝƩůĞĚŽǁŶĞĚǁŽŽĚ͖
low understory plant
ƐƉĞĐŝĞƐĚŝǀĞƌƐŝƚǇ͖ůŝƩůĞ
disturbance

KĂŬǁŽŽĚůĂŶĚ

Moderate to High;
ƌĞůĂƟǀĞůǇĨĞǁŝŶǀĂƐŝǀĞ
species; healthy
oaks but conifers are
ĂĚǀĂŶĐŝŶŐĂŶĚƐŚĂĚŝŶŐ
the oaks

DĂƚƵƌĞŽƵŐůĂƐĮƌ
forest
ŽƵŐůĂƐĮƌ͕ƐĂůĂů͕ůŽǁ
Oregon grape, sword
fern

Oregon white oak,
California black oak,
cherry

Draft Ecological Inventory Report

Open (<70%
closure) canopy;

DŽĚĞƌĂƚĞ͘ůŝƩůĞ
disturbance;

KďƐĞƌǀĞĚtŝůĚůŝĨĞ
Kt>ŽďƐĞƌǀĞĚƚŚĞĨŽůůŽǁŝŶŐǁŝůĚůŝĨĞƐƉĞĐŝĞƐĚƵƌŝŶŐƚŚĞKĐƚŽďĞƌϮϬϮϬƐŝƚĞŝŶǀĞƐƟŐĂƟŽŶ͗ǁŚŝƚĞͲďƌĞĂƐƚĞĚ
ŶƵƚŚĂƚĐŚ͕ƌĞĚďƌĞĂƐƚĞĚƐĂƉƐƵĐŬĞƌ͕ŶŽƌƚŚĞƌŶŇŝĐŬĞƌ͕ƐĐƌƵďũĂǇ͕ƉŝůĞĂƚĞĚǁŽŽĚƉĞĐŬĞƌ͕ŚĂŝƌǇŽƌĚŽǁŶǇǁŽŽĚƉĞĐŬĞƌ͕
^ƚĞůůĞƌ͛ƐũĂǇ͕ŵĞƌŝĐĂŶĐƌŽǁ͕ďůĂĐŬͲĐĂƉƉĞĚĐŚŝĐŬĂĚĞĞ͕ƌƵďǇͲĐƌŽǁŶĞĚŬŝŶŐůĞƚ͕ǁĞƐƚĞƌŶŐƌĂǇƐƋƵŝƌƌĞů͕ĂŶĚďůĂĐŬͲ
tailed deer. The white-breasted nuthatch and western gray squirrel are recognized by the Oregon Department
ŽĨ&ŝƐŚΘtŝůĚůŝĨĞĂƐ^ĞŶƐŝƟǀĞƐƉĞĐŝĞƐĂŶĚĂƌĞŝĚĞŶƟĮĞĚŝŶƚŚĞKƌĞŐŽŶŽŶƐĞƌǀĂƟŽŶ^ƚƌĂƚĞŐǇĂƐĂŚŝŐŚƉƌŝŽƌŝƚǇ
ĨŽƌĐŽŶƐĞƌǀĂƟŽŶĂŶĚƌĞĐŽǀĞƌǇĞīŽƌƚƐŝŶƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇĞĐŽƌĞŐŝŽŶ͘ŽƚŚƚŚĞǁŚŝƚĞͲďƌĞĂƐƚĞĚŶƵƚŚĂƚĐŚ
and the western gray squirrel are oak woodland-dependent species.
dĂďůĞϯ͘tŝůĚůŝĨĞKďƐĞƌǀĞĚŽŶĂƐƚϰϬƚŚǀĞŶƵĞ^ŝƚĞ
State
Wildlife Species
Status
Typical Habitat
tŚŝƚĞͲƌĞĂƐƚĞĚ
^ĞŶƐŝƟǀĞ Occupies oak forests and woodlands
EƵƚŚĂƚĐŚ

EŽƌƚŚĞƌŶ&ůŝĐŬĞƌ

Eͬ

Red Breasted
^ĂƉƐƵĐŬĞƌ

Eͬ

^ĐƌƵď:ĂǇ

Eͬ

WŝůĞĂƚĞĚ
tŽŽĚƉĞĐŬĞƌ

Eͬ

,ĂŝƌǇŽƌŽǁŶǇ
tŽŽĚƉĞĐŬĞƌ

Eͬ

^ƚĞůůĞƌ͛Ɛ:ĂǇ

Eͬ
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Oregon Conservation
Strategy Status
High priority for
ĐŽŶƐĞƌǀĂƟŽŶΘ
ƌĞĐŽǀĞƌǇĞīŽƌƚƐŝŶ
ƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇ
ecoregion
KĐĐƵƉŝĞƐŽƉĞŶĨŽƌĞƐƚƐĂŶĚĨŽƌĞƐƚĞĚŐĞƐĂĚũĂĐĞŶƚ
Eͬ
ƚŽŽƉĞŶĐŽƵŶƚƌǇ͕ƚǇƉŝĐĂůůǇĂǀŽŝĚĚĞŶƐĞĨŽƌĞƐƚƐ͘/ƚ
is a common resident throughout Oregon.
Occupies moist coniferous coastal forest and
Eͬ
mixed deciduous-coniferous coastal forest west
ŽĨƚŚĞĂƐĐĂĚĞĐƌĞƐƚ͘EĞƐƚĐĂǀŝƟĞƐĂƌĞƚǇƉŝĐĂůůǇ
ŝŶůĂƌŐĞƐŶĂŐƐŽƌůŝǀĞƚƌĞĞƐǁŝƚŚĚĞĐĂǇĞĚ
interiors. It is a fairly common breeder in the
northern part of the state from the coast to the
Cascades and south to the southern Cascades
Occupies deciduous, scrubby, open or semiEͬ
open terrain with thick brush, neighborhoods,
ŐĂƌĚĞŶƐ͕ĨĂƌŵƐ͕ŽŌĞŶŶĞĂƌŽĂŬƐ͘
WƌĞĨĞƌƐŵĂƚƵƌĞĨŽƌĞƐƚƐĂŶĚǇŽƵŶŐĞƌĨŽƌĞƐƚƐǁŝƚŚ
Eͬ
large snags and logs, requiring large diameter
ƐŶĂŐƐĨŽƌŶĞƐƟŶŐĂŶĚĨŽƌĂŐŝŶŐ͘
Eͬ
&ŽƵŶĚŵŽƐƚůǇĂƚůŽǁƚŽŵŽĚĞƌĂƚĞĞůĞǀĂƟŽŶƐ
in deciduous and mixed deciduous-coniferous
forests throughout much of the state, and less
ŽŌĞŶŝŶĐŽŶŝĨĞƌŽƵƐĨŽƌĞƐƚƐ͘
A common resident in mesic and dry conifer
Eͬ
ĂŶĚŵŝǆĞĚĐŽŶŝĨĞƌͲŚĂƌĚǁŽŽĚĨŽƌĞƐƚƐĨƌŽŵǀĂůůĞǇ
ŇŽŽƌƐƚŽŶĞĂƌƟŵďĞƌůŝŶĞ͘EĞƐƚƐŝŶƚƌĞĞƐŽƌ
ƐŚƌƵďƐĂŶĚŽŌĞŶƉůĂĐĞƐƚŚĞŶĞƐƚŶĞĂƌƚŚĞƚƌƵŶŬ
and within 10-16 feet from the ground.
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Wildlife Species
ŵĞƌŝĐĂŶƌŽǁ

State
Status
Eͬ

ůĂĐŬͲĂƉƉĞĚ
ŚŝĐŬĂĚĞĞ

Eͬ

ZƵďǇƌŽǁŶĞĚ
<ŝŶŐůĞƚ

Eͬ

tĞƐƚĞƌŶ'ƌĂǇ
^ƋƵŝƌƌĞů

^ĞŶƐŝƟǀĞ

ůĂĐŬͲdĂŝůĞĚĞĞƌ

Eͬ

Typical Habitat
Very common resident west of the Cascades in
ŝŶƚĞƌŝŽƌǀĂůůĞǇƐ͕ƵƌďĂŶĂƌĞĂƐ͕ĂŶĚĂůŽŶŐƚŚĞĐŽĂƐƚ
and is a fairly common resident throughout the
ŽĂƐƚZĂŶŐĞůŽǁůĂŶĚƐĂŶĚŝŶƚŚĞǁĞƐƚĐĂƐĐĂĚĞ
foothills.

Oregon Conservation
Strategy Status
Eͬ

ZĞƐŝĚĞƐĂƚůŽǁƚŽŵŽĚĞƌĂƚĞĞůĞǀĂƟŽŶƐŝŶ
Eͬ
ǁĞƐƚĞƌŶKƌĞŐŽŶĨƌŽŵƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇĂŶĚ
ĐŽĂƐƚĂůĐŽƵŶƟĞƐƚŽŽƵŐůĂƐŽƵŶƚǇ͕ŝŶŵŝǆĞĚ
ĂŶĚĚĞĐŝĚƵŽƵƐǁŽŽĚƐ͖ǁŝůůŽǁƚŚŝĐŬĞƚƐ͕ŐƌŽǀĞƐ͕
shade trees.
ƌĞĞĚƐŝŶŚŝŐŚĞůĞǀĂƟŽŶĨŽƌĞƐƚƐ͕ƉƌŝŵĂƌŝůǇĞĂƐƚ
Eͬ
of the Cascade crest, where it is common in
summer, and in the Blue, Wallowa, and locally
in the Warner mountains. It is frequently found
late in spring in areas where they do not breed
and is found throughout Oregon in winter.
Occupies forests where there are maples,
High priority for
ƚĂŶŽĂŬ͕ŵĂĚƌŽŶĞ͕ŽƵŐůĂƐͲĮƌ͕ǁŚŝƚĞĮƌ͕ĂŶĚ
ĐŽŶƐĞƌǀĂƟŽŶΘƌĞĐŽǀĞƌǇ
ĞīŽƌƚƐŝŶƚŚĞtŝůůĂŵĞƩĞ
pines. They prefer older oak trees with large
Valley ecoregion
ůŝŵďƐĂŶĚĐŽŶƟŶƵŽƵƐĐĂŶŽƉǇĐŽǀĞƌƚŽĨĂĐŝůŝƚĂƚĞ
ŵŽǀĞŵĞŶƚ͘
Typically found in brushy areas at the edges
Eͬ
of forests and chaparral thickets, not in dense
forests; recently disturbed habitats such as clear
ĐƵƚƐŽƌďƵƌŶƐ͕ǁŝƚŚƚŚĞŝƌĐŚĂƌĂĐƚĞƌŝƐƟĐŐƌĂƐƐĞƐ͕
forbs, and shrubs.

ZĞŐŝŽŶĂů^ŝŐŶŝĮĐĂŶĐĞŽĨKŶͲ^ŝƚĞtŝůĚůŝĨĞͲ,ĂďŝƚĂƚdǇƉĞƐ
ƐĚĞƐĐƌŝďĞĚĂďŽǀĞ͕ƚŚĞĂƐƚϰϬƚŚǀĞŶƵĞƐŝƚĞƐƵƉƉŽƌƚƐŽƵŐůĂƐĮƌĨŽƌĞƐƚ͕ŵŝǆĞĚĚĞĐŝĚƵŽƵƐĐŽŶŝĨĞƌŽƵƐĨŽƌĞƐƚ͕
ŽĂŬǁŽŽĚůĂŶĚ͕ĂŶĚŵĞĂĚŽǁ͘dŚĞKƌĞŐŽŶĞƉĂƌƚŵĞŶƚŽĨ&ŝƐŚΘtŝůĚůŝĨĞ͛ƐKƌĞŐŽŶŽŶƐĞƌǀĂƟŽŶ^ƚƌĂƚĞŐǇ;K^Ϳ͕
ĂďůƵĞƉƌŝŶƚĨŽƌĐŽŶƐĞƌǀĂƟŽŶŝŶKƌĞŐŽŶ͕ŝĚĞŶƟĮĞƐŽĂŬǁŽŽĚůĂŶĚĂƐĂ^ƚƌĂƚĞŐǇ,ĂďŝƚĂƚƚŚĂƚŝƐŝŵƉŽƌƚĂŶƚĨŽƌƚŚĞ
ĐŽŶƟŶƵĞĚĞǆŝƐƚĞŶĐĞŽĨƐŽŵĞŽĨKƌĞŐŽŶ͛ƐƐƉĞĐŝĞƐŽĨŐƌĞĂƚĞƐƚĐŽŶƐĞƌǀĂƟŽŶŶĞĞĚ͘
dŚĞK^ĂůƐŽŝĚĞŶƟĮĞƐ>ĂƚĞ^ƵĐĐĞƐƐŝŽŶĂůŽŶŝĨĞƌŽƵƐ&ŽƌĞƐƚĂƐĂƐƚƌĂƚĞŐǇ,ĂďŝƚĂƚďƵƚďĂƐĞĚŽŶƚŚĞĂŐĞŽĨƚŚĞ
ƚƌĞĞƐ;ŵŽƐƚůŝŬĞůǇůĞƐƐƚŚĂŶϭϱϬǇĞĂƌƐŽůĚͿ͕ƚŚĞƐŝŶŐůĞŽƌĂƚŵŽƐƚƚǁŽĐĂŶŽƉǇůĂǇĞƌƐ͕ĂŶĚƚŚĞƌĞůĂƟǀĞůĂĐŬŽĨ
ƐŶĂŐƐĂŶĚƚŚĞůĂĐŬŽĨǀĞƌǇůĂƌŐĞĚŝĂŵĞƚĞƌƚƌĞĞƐ͕ƚŚĞŽŶͲƐŝƚĞŽƵŐůĂƐĮƌĨŽƌĞƐƚǁŽƵůĚŶŽƚďĞĐŽŶƐŝĚĞƌĞĚĂůĂƚĞ
successional coniferous forest recognized by the OCS.
dŚĞŐŽĂůƐŽĨƚŚĞK^ĂƌĞƚŽŵĂŝŶƚĂŝŶŚĞĂůƚŚǇĮƐŚĂŶĚǁŝůĚůŝĨĞƉŽƉƵůĂƟŽŶƐďǇŵĂŝŶƚĂŝŶŝŶŐĂŶĚƌĞƐƚŽƌŝŶŐ
ĨƵŶĐƟŽŶŝŶŐŚĂďŝƚĂƚƐ͕ƉƌĞǀĞŶƟŶŐĚĞĐůŝŶĞƐŽĨĂƚͲƌŝƐŬƐƉĞĐŝĞƐ͕ĂŶĚƌĞǀĞƌƐŝŶŐĚĞĐůŝŶĞƐŝŶƚŚĞƐĞƌĞƐŽƵƌĐĞƐǁŚĞƌĞ
ƉŽƐƐŝďůĞ͘dŚĞK^ŝĚĞŶƟĮĞƐϭϭ^ƚƌĂƚĞŐǇ,ĂďŝƚĂƚƐ͕ŝŶĐůƵĚŝŶŐKĂŬǁŽŽĚůĂŶĚƐ͕ƚŚĂƚƉƌŽǀŝĚĞŝŵƉŽƌƚĂŶƚďĞŶĞĮƚƐ
ƚŽ^ƚƌĂƚĞŐǇ^ƉĞĐŝĞƐ͕ǁŚŝĐŚĂƌĞĚĞĮŶĞĚĂƐŚĂǀŝŶŐƐŵĂůůŽƌĚĞĐůŝŶŝŶŐƉŽƉƵůĂƟŽŶƐ͕ĂƌĞĂƚͲƌŝƐŬ͕ĂŶĚͬŽƌĂƌĞŽĨ
ŵĂŶĂŐĞŵĞŶƚĐŽŶĐĞƌŶ͘dŚĞK^ůŝƐƚƐŽĂŬĂŶĚŐƌĂƐƐůĂŶĚĚĞƉĞŶĚĞŶƚƐƉĞĐŝĞƐĂƐŚŝŐŚƉƌŝŽƌŝƚǇĨŽƌĐŽŶƐĞƌǀĂƟŽŶĂŶĚ
ƌĞĐŽǀĞƌǇĞīŽƌƚƐŝŶƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇĞĐŽƌĞŐŝŽŶ͘
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ĐĐŽƌĚŝŶŐƚŽƚŚĞK^͕ŽĂŬǁŽŽĚůĂŶĚƐŚĂǀĞďĞĞŶŝŵƉĂĐƚĞĚďǇĐŽŶǀĞƌƐŝŽŶƚŽŽƚŚĞƌůĂŶĚƵƐĞƐ͕ŝŶǀĂƐŝǀĞƐƉĞĐŝĞƐ͕
ĂŶĚǀĞŐĞƚĂƟŽŶĐŚĂŶŐĞƐĚƵĞƚŽĮƌĞƐƵƉƉƌĞƐƐŝŽŶ͘ƐĂƌĞƐƵůƚŽĨĐŽŶŝĨĞƌƉůĂŶƟŶŐƐĂŶĚĐŚĂŶŐĞƐŝŶĮƌĞĨƌĞƋƵĞŶĐǇ
ĂŶĚŝŶƚĞŶƐŝƚǇĂŌĞƌƵƌŽƉĞĂŶƐĞƩůĞŵĞŶƚ͕ŽƵŐůĂƐͲĮƌŶŽǁĚŽŵŝŶĂƚĞƐŝŶŵĂŶǇĂƌĞĂƐŽĨƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇ
ĨŽŽƚŚŝůůƐ͘KĂŬŚĂďŝƚĂƚƐĂƌĞďĞŝŶŐĐŽŶǀĞƌƚĞĚƚŽĂŐƌŝĐƵůƚƵƌĞ͕ƌĞƐŝĚĞŶƟĂů͕ĂŶĚŽƚŚĞƌƵƐĞƐŝŶƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇ͕
ƚŚĞŽĂƐƚZĂŶŐĞĨŽŽƚŚŝůůƐ͕ĂŶĚƚŚĞĐŽĂƐƚĂůŚŝůůƐŝŶƐŽƵƚŚĞƌŶKƌĞŐŽŶ͘
ĞĐĂƵƐĞŵƵĐŚŽĨƚŚĞƌĞŵĂŝŶŝŶŐŽĂŬǁŽŽĚůĂŶĚƐĂƌĞŝŶƉƌŝǀĂƚĞŽǁŶĞƌƐŚŝƉĂŶĚŵĂŝŶƚĞŶĂŶĐĞŽĨƚŚĞƐĞŚĂďŝƚĂƚƐ
ƌĞƋƵŝƌĞƐĂĐƟǀĞŵĂŶĂŐĞŵĞŶƚ͕ĐŽŽƉĞƌĂƟǀĞŝŶĐĞŶƟǀĞͲďĂƐĞĚĂƉƉƌŽĂĐŚĞƐĂƌĞĐƌƵĐŝĂůƚŽĐŽŶƐĞƌǀĂƟŽŶ͘>ŽƐƐŽĨ
ŽĂŬƐ͕ƉĂƌƟĐƵůĂƌůǇůĂƌŐĞͲĚŝĂŵĞƚĞƌ͕ŽƉĞŶͲƐƚƌƵĐƚƵƌĞĚƚƌĞĞƐǀĂůƵĂďůĞƚŽǁŝůĚůŝĨĞ͕ŝƐŽĨƉĂƌƟĐƵůĂƌĐŽŶĐĞƌŶďĞĐĂƵƐĞ
ŽĂŬƚƌĞĞƐŚĂǀĞĂƐůŽǁŐƌŽǁƚŚƌĂƚĞ͕ƐůŽǁŝŶŐƌĞƐƚŽƌĂƟŽŶƐƵĐĐĞƐƐ͘/ŶĂĚĚŝƟŽŶ͕ƌĞƉƌŽĚƵĐƟŽŶĂŶĚƌĞĐƌƵŝƚŵĞŶƚŽĨ
younger trees are poor in many areas.
/ŶĂĚĚŝƟŽŶƚŽK^ƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇKĂŬĂŶĚWƌĂŝƌŝĞŽŽƉĞƌĂƟǀĞǁŚŝĐŚŝŶĐůƵĚĞƐƌĞƉƌĞƐĞŶƚĂƟǀĞƐĨƌŽŵ
ŽƌŐĂŶŝǌĂƟŽŶƐŝŶĐůƵĚŝŶŐK&t͕ƚŚĞŝƚǇŽĨƵŐĞŶĞ͕ĂŶĚƚŚĞEĂƚƵƌĂůZĞƐŽƵƌĐĞƐŽŶƐĞƌǀĂƟŽŶ^ĞƌǀŝĐĞƌĞĐŽŐŶŝǌĞƐ
ƚŚĞŝŵƉŽƌƚĂŶĐĞĂŶĚƌĞůĂƟǀĞƌĂƌŝƚǇŽĨŽĂŬǁŽŽĚůĂŶĚƐĂŶĚŚĂƐĚĞǀĞůŽƉĞĚĂƐƚƌĂƚĞŐǇĨŽƌƉƌŽƚĞĐƟŶŐĂŶĚƌĞƐƚŽƌŝŶŐ
ƚŚĞƐĞŚĂďŝƚĂƚƐŝŶƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇ͘
^ƉĞĐŝĞƐĂŶĚ,ĂďŝƚĂƚƐŽĨ^ƉĞĐŝĂůŽŶĐĞƌŶΘƉƉůŝĐĂďůĞŶǀŝƌŽŶŵĞŶƚĂůZĞŐƵůĂƟŽŶƐ
h^&t^/WĂĚŝĚŶŽƚŝĚĞŶƟĨǇĨĞĚĞƌĂůůǇůŝƐƚĞĚƚŚƌĞĂƚĞŶĞĚŽƌĞŶĚĂŶŐĞƌĞĚƐƉĞĐŝĞƐƚŚĂƚǁŽƵůĚďĞĞǆƉĞĐƚĞĚƚŽ
occupy the site; and no species or habitat for federally or state listed threatened or endangered species were
ŽďƐĞƌǀĞĚ͘
dŚĞƐŝƚĞĚŽĞƐƐƵƉƉŽƌƚŶĞƐƟŶŐŚĂďŝƚĂƚĨŽƌďŝƌĚƐƉƌŽƚĞĐƚĞĚƵŶĚĞƌƚŚĞĨĞĚĞƌĂůDŝŐƌĂƚŽƌǇŝƌĚdƌĞĂƚǇĐƚ;DdͿ͕
ĂĚŵŝŶŝƐƚĞƌĞĚďǇƚŚĞhŶŝƚĞĚ^ƚĂƚĞƐ&ŝƐŚΘtŝůĚůŝĨĞ^ĞƌǀŝĐĞ;h^&t^Ϳ͘hŶĚĞƌƚŚĞDdŝƚŝƐŝůůĞŐĂůƚŽƉƵƌƐƵĞ͕
ƉŽƐƐĞƐƐ͕ŝŶũƵƌĞŽƌŬŝůůŵŝŐƌĂƚŽƌǇďŝƌĚƐ͘DŽƐƚǁŝůĚďŝƌĚƐ͕ǁŝƚŚƚŚĞĞǆĐĞƉƟŽŶŽĨƵƌŽƉĞĂŶƐƚĂƌůŝŶŐƐ͕ŚŽƵƐĞ
ƐƉĂƌƌŽǁƐ͕ĂŶĚƌŽĐŬĚŽǀĞƐ͕ƚŚĂƚǁŝůůďĞĞŶĐŽƵŶƚĞƌĞĚŝŶKƌĞŐŽŶĂƌĞƉƌŽƚĞĐƚĞĚƵŶĚĞƌƚŚĞDd͘/ŶǁĞƐƚĞƌŶ
KƌĞŐŽŶ͕ǀĞŐĞƚĂƟŽŶĐůĞĂƌŝŶŐŝŶĂƌĞĂƐƚŚĂƚĐŽƵůĚƐƵƉƉŽƌƚŶĞƐƟŶŐďŝƌĚƐĐŽǀĞƌĞĚƵŶĚĞƌƚŚĞDdŝƐƚǇƉŝĐĂůůǇ
ƉƌŽŚŝďŝƚĞĚďĞƚǁĞĞŶDĂƌĐŚϭĂŶĚ:ƵůǇϯϭƚŽĂǀŽŝĚĚĞƐƚƌŽǇŝŶŐĂĐƟǀĞďŝƌĚŶĞƐƚƐĂŶĚŚĂƌŵŝŶŐŶĞƐƟŶŐŵŝŐƌĂƚŽƌǇ
ďŝƌĚƐ͘tŝƐĐŽŵŵŝƩĞĚƚŽƟŵŝŶŐƚƌĞĞƌĞŵŽǀĂůĂŶĚŽƚŚĞƌĂĐƟǀŝƚǇƚŚĂƚĐŽƵůĚĚŝƐƚƵƌďŶĞƐƟŶŐŵŝŐƌĂƚŽƌǇďŝƌĚƐ͕
ƚŽĂǀŽŝĚŶĞƐƟŶŐƐĞĂƐŽŶ͘
KŶͲƐŝƚĞ,ĂďŝƚĂƚ&ƵŶĐƟŽŶƐĂŶĚsĂůƵĞƐ
ƌŝĞĨĚĞƐĐƌŝƉƟŽŶƐŽĨƚŚĞŚĂďŝƚĂƚǀĂůƵĞƉƌŽǀŝĚĞĚďǇĞĂĐŚƉůĂŶƚĐŽŵŵƵŶŝƚǇĂƌĞƉƌĞƐĞŶƚĞĚďĞůŽǁ͘WŽƐƐŝďůĞŚĂďŝƚĂƚ
ĞŶŚĂŶĐĞŵĞŶƚŽƌƌĞƐƚŽƌĂƟŽŶĂƉƉƌŽĂĐŚĞƐĨŽƌĞĂĐŚƉůĂŶƚĐŽŵŵƵŶŝƚǇĂƌĞůŝƐƚĞĚŝŶdĂďůĞϰ͘KŶĐĞƚŚĞůŽĐĂƟŽŶƐ
for the new water storage tanks are determined, more detailed approaches to restoring and enhancing the
ƌĞŵĂŝŶŝŶŐŚĂďŝƚĂƚƐĐĂŶďĞĚĞǀĞůŽƉĞĚ͘
DĂƚƵƌĞŽŶŝĨĞƌŽƵƐ&ŽƌĞƐƚ
ƵĞƚŽƚŚĞƐŝŶŐůĞŽǀĞƌƐƚŽƌǇĐĂŶŽƉǇůĂǇĞƌ͕ƌĞůĂƟǀĞůǇĐůŽƐĞĚĐĂŶŽƉǇĂŶĚƌĞůĂƟǀĞůǇůŽǁĚŝǀĞƌƐŝƚǇŽĨƵŶĚĞƌƐƚŽƌǇ
ƐƉĞĐŝĞƐ͕ƚŚĞŵĂƚƵƌĞŽƵŐůĂƐͲĮƌĨŽƌĞƐƚƉƌŽǀŝĚĞƐŵŽĚĞƌĂƚĞŚĂďŝƚĂƚǀĂůƵĞ͘
DŝǆĞĚĞĐŝĚƵŽƵƐƌǇ&ŽƌĞƐƚŽŶ^ŽƵƚŚͲĨĂĐŝŶŐ^ůŽƉĞ
ƵĞƚŽƚŚĞŵƵůƟƉůĞĐĂŶŽƉǇůĂǇĞƌƐƉƌĞƐĞŶƚĂŶĚƚŚĞĚŝǀĞƌƐŝƚǇŽĨƐƉĞĐŝĞƐŝŶĐůƵĚŝŶŐďƌŽĂĚůĞĂǀĞĚĞǀĞƌŐƌĞĞŶ͕ďƌŽĂĚͲ
ůĞĂǀĞĚĚĞĐŝĚƵŽƵƐ͕ĂŶĚĞǀĞƌŐƌĞĞŶĐŽŶŝĨĞƌƚƌĞĞƐ͘^ƉĞĐŝĞƐŝŶĐůƵĚĞŝŶĐůƵĚŝŶŐĂůŝĨŽƌŶŝĂďůĂĐŬŽĂŬĂŶĚWŽŶĚĞƌŽƐĂ
ƉŝŶĞ͕ĂŶĚƐĞǀĞƌĂůŶĂƟǀĞƵŶĚĞƌƐƚŽƌǇƐŚƌƵďƐƉĞĐŝĞƐ͕ƚŚĞŵŝǆĞĚĚĞĐŝĚƵŽƵƐĨŽƌĞƐƚŽŶƚŚĞƐŽƵƚŚĨĂĐŝŶŐƐůŽƉĞ
ƉƌŽǀŝĚĞƐŵŽĚĞƌĂƚĞƚŽŚŝŐŚŚĂďŝƚĂƚǀĂůƵĞ͘
KĂŬtŽŽĚůĂŶĚ
ƵĞƚŽƚŚĞƌĞůĂƟǀĞůǇǁŝĚĞƐƉĂĐŝŶŐŽĨƚŚĞƚƌĞĞƐ͕ĂŶĚƚŚĞŽƉĞŶĂŶĚƌĞůĂƟǀĞůǇǁĞĞĚͲĨƌĞĞƵŶĚĞƌƐƚŽƌǇ͕ƚŚĞŽĂŬ
ǁŽŽĚůĂŶĚŽŶƚŚĞŶŽƌƚŚǁĞƐƚƐŝĚĞŽĨƚŚĞƉƌŽƉĞƌƚǇƉƌŽǀŝĚĞƐŵŽĚĞƌĂƚĞƚŽŚŝŐŚŚĂďŝƚĂƚǀĂůƵĞ͘dŚŝƐĂƌĞĂĂůƐŽŽīĞƌƐ
ŐŽŽĚŽƉƉŽƌƚƵŶŝƟĞƐĨŽƌŚĂďŝƚĂƚƌĞƐƚŽƌĂƟŽŶͬĞŶŚĂŶĐĞŵĞŶƚĚƵĞƚŽŝƚƐƌĞůĂƟǀĞůǇŚĞĂůƚŚǇĐŽŶĚŝƟŽŶ͘
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DĞĂĚŽǁ
ƵĞƚŽƚŚĞƉƌĞĚŽŵŝŶĂŶĐĞŽĨŶŽŶͲŶĂƟǀĞŚĞƌďƐĂŶĚŐƌĂƐƐĞƐĂŶĚƌĞŐƵůĂƌŵŽǁŝŶŐ͕ƚŚĞŵĞĂĚŽǁĐŽŵŵƵŶŝƚǇ
ƉƌŽǀŝĚĞƐƌĞůĂƟǀĞůǇůŽǁŚĂďŝƚĂƚǀĂůƵĞ͘,ŽǁĞǀĞƌ͕ĚƵĞƚŽƚŚĞƉƌĞƐĞŶĐĞŽĨǁĞůůͲĚƌĂŝŶĞĚƐŽŝůƐĂŶĚƐŽŵĞŶĂƟǀĞĚƌǇ
ƉƌĂŝƌŝĞƐƉĞĐŝĞƐ͕ƚŚŝƐĂƌĞĂŽīĞƌƐŽƉƉŽƌƚƵŶŝƟĞƐĨŽƌƉƌĂŝƌŝĞĞƐƚĂďůŝƐŚŵĞŶƚͬĞŶŚĂŶĐĞŵĞŶƚ͘
dĂďůĞϰ͘WŽƐƐŝďůĞZĞƐƚŽƌĂƟŽŶͬŶŚĂŶĐĞŵĞŶƚƉƉƌŽĂĐŚĞƐ
Wildlife-Habitat Type

(O’Neil and Johnson 2001)

tĞƐƚƐŝĚĞůŽǁůĂŶĚĐŽŶŝĨĞƌͲ
ĚĞĐŝĚƵŽƵƐĨŽƌĞƐƚ
;DĂƚƵƌĞŽƵŐůĂƐͲĮƌĨŽƌĞƐƚͿ

tĞƐƚƐŝĚĞůŽǁůĂŶĚĐŽŶŝĨĞƌͲ
ĚĞĐŝĚƵŽƵƐĨŽƌĞƐƚ
(Mixed coniferous deciduous
forest)

Possible Restoration/Enhancement
Approaches

Resulting Habitat Condition
New Habitat Features

• Create canopy openings.
• Thin to protect oak woodland from
ƐŚĂĚŝŶŐĂŶĚƚŽƌĞĚƵĐĞĮƌĞƌŝƐŬ͘
• WůĂŶƚƐŚĂĚĞŝŶƚŽůĞƌĂŶƚƚƌĞĞƐ͕ƐŚƌƵďƐ
and herbs in the new openings.
• Create snags.
• >ĞĂǀĞĚŽǁŶĞĚǁŽŽĚ͘
• ŽŶƚƌŽůŝŶǀĂƐŝǀĞƐƉĞĐŝĞƐ͘

DŽĚĞƌĂƚĞƚŽ,ŝŐŚ

• Create canopy openings.
• WůĂŶƚƐŚĂĚĞŝŶƚŽůĞƌĂŶƚƚƌĞĞƐƐŚƌƵďƐ
and herbs in the new openings.
WƌŽƚĞĐƚWŽŶĚĞƌŽƐĂƉŝŶĞĂŶĚ
California black oak; manage habitat
to promote these species.
• ŽŶƚƌŽůŝŶǀĂƐŝǀĞƐƉĞĐŝĞƐ͘

,ŝŐŚ

ĚĚŝƟŽŶĂůĐĂŶŽƉǇƐƚƌĂƚĂ͗ƵŶĚĞƌƐƚŽƌǇƚƌĞĞƐ͕
shrubs, herbs.
/ŶĐƌĞĂƐĞĚƐƉĞĐŝĞƐĚŝǀĞƌƐŝƚǇ;ƐŚĂĚĞͲ
intolerant trees, shrubs, herbs).
EĞǁƐƚƌƵĐƚƵƌĂůŚĂďŝƚĂƚ͘
EĞǁŐƌŽƵŶĚͲůĞǀĞůŚĂďŝƚĂƚĨŽƌĂŵƉŚŝďŝĂŶƐ͕
insects, fungi.
/ŶĐƌĞĂƐĞĚƐƉĞĐŝĞƐĚŝǀĞƌƐŝƚǇ͘WƌĞƐĞƌǀĂƟŽŶ
ĂŶĚŵĂŝŶƚĞŶĂŶĐĞŽĨƌĞůĂƟǀĞůǇƵŶĐŽŵŵŽŶ
tŝůůĂŵĞƩĞsĂůůĞǇŚĂďŝƚĂƚĐŽŶƚĂŝŶŝŶŐ
ponderosa pine and California black oak.
ŝǀĞƌƐŝĮĞĚƐƚƌƵĐƚƵƌĂůŚĂďŝƚĂƚ͘
EĞǁŐƌŽƵŶĚͲůĞǀĞůŚĂďŝƚĂƚĨŽƌĂŵƉŚŝďŝĂŶƐ͕
insects, fungi.

tĞƐƚƐŝĚĞŽĂŬĂŶĚŽƵŐůĂƐͲ
ĮƌĨŽƌĞƐƚ
(Oak woodland)

,ŝŐŚ
• ŽŶƚƌŽůŝŶǀĂƐŝǀĞƐƉĞĐŝĞƐ͘
• DĂŝŶƚĂŝŶŽƉĞŶƵŶĚĞƌƐƚŽƌǇͶĐŽŶƟŶƵĞ ZĞůĂƟǀĞůǇŚĞĂůƚŚǇŽĂŬǁŽŽĚůĂŶĚ
mowing.
community is maintained.
• ZĞŵŽǀĞĞŶĐƌŽĂĐŚŝŶŐŽƵŐůĂƐĮƌƐ
ĂŶĚŽƚŚĞƌǁŽŽĚǇŝŶǀĂĚĞƌƐ͘

tĞƐƚƐŝĚĞŐƌĂƐƐůĂŶĚ
(Meadow)

• WůĂŶƚŽĂŬƐĂŶĚŶĂƟǀĞƵŶĚĞƌƐƚŽƌǇ
shrubs.
• WůĂŶƚŶĂƟǀĞƵƉůĂŶĚƉƌĂŝƌŝĞƐƉĞĐŝĞƐ͘
• Limit mowing.

DŽĚĞƌĂƚĞƚŽ,ŝŐŚ͘
EĞǁŽĂŬƐĂǀĂŶŶĂŚŚĂďŝƚĂƚ;ƌĞůĂƟǀĞůǇ
uncommon plant community) established.
/ŶĐƌĞĂƐĞĚƐƉĞĐŝĞƐĚŝǀĞƌƐŝƚǇ͘
EĞǁƐƚƌƵĐƚƵƌĂůŚĂďŝƚĂƚ͘
EĞǁƵƉůĂŶĚƉƌĂŝƌŝĞŚĂďŝƚĂƚĞƐƚĂďůŝƐŚĞĚ͘
Increased pollinator habitat.

16

Draft Ecological Inventory Report

SUMMARY/CONCLUSIONS
^ĞǀĞƌĂůŚĂďŝƚĂƚƐĞǆŝƐƚŽŶƚŚĞƐŝƚĞ͖ƵŶůŝŬĞŵĂŶǇƵŶĚĞǀĞůŽƉĞĚƵƌďĂŶƐŝƚĞƐ͕ƚŚĞƐŝƚĞŝƐĚŽŵŝŶĂƚĞĚŵŽƐƚůǇďǇŶĂƟǀĞ
ƉůĂŶƚƐ͘EŽƚŚƌĞĂƚĞŶĞĚŽƌĞŶĚĂŶŐĞƌĞĚƐƉĞĐŝĞƐĂƌĞŬŶŽǁŶƚŽŽĐĐƵƉǇƚŚĞƐŝƚĞŚŽǁĞǀĞƌƚŚĞǁŚŝƚĞͲďƌĞĂƐƚĞĚŶƵƚŚĂƚĐŚ
ĂŶĚƚŚĞǁĞƐƚĞƌŶŐƌĂǇƐƋƵŝƌƌĞůǁŚŝĐŚĂƌĞďŽƚŚƌĞĐŽŐŶŝǌĞĚĂƐ^ĞŶƐŝƟǀĞďǇK&tǁĞƌĞŽďƐĞƌǀĞĚŽŶƐŝƚĞŝŶKĐƚŽďĞƌ
ϮϬϮϬ͕ĂŶĚƚŚĞƐŝƚĞƉƌŽǀŝĚĞƐŶĞƐƟŶŐŚĂďŝƚĂƚĨŽƌďŝƌĚƐƉƌŽƚĞĐƚĞĚƵŶĚĞƌƚŚĞDŝŐƌĂƚŽƌǇŝƌĚWƌŽƚĞĐƟŽŶĐƚ͘
ĞƐƉŝƚĞƚŚĞůĂƌŐĞƐŝǌĞŽĨƐŽŵĞŽĨƚŚĞŝŶĚŝǀŝĚƵĂůƚƌĞĞƐŝŶƚŚĞŽƵŐůĂƐĮƌĨŽƌĞƐƚŽŶƚŽƉŽĨƌŝĚŐĞŝŶƚŚĞŵŝĚĚůĞŽĨƚŚĞ
ƐŝƚĞ͕ƚŚŝƐĨŽƌĞƐƚĞĚĐŽŵŵƵŶŝƚǇĚŽĞƐŶŽƚƉƌŽǀŝĚĞƉĂƌƟĐƵůĂƌůǇŚŝŐŚŚĂďŝƚĂƚǀĂůƵĞǁŚĞŶĐŽŵƉĂƌĞĚǁŝƚŚƚŚĞĂĚũĂĐĞŶƚ
ŽŶͲƐŝƚĞŽĂŬǁŽŽĚůĂŶĚ͘KĂŬǁŽŽĚůĂŶĚƐǁĞƌĞŽŶĐĞĐŽŵŵŽŶŝŶƚŚĞtŝůůĂŵĞƩĞsĂůůĞǇďƵƚĂƌĞŶŽǁƌĞůĂƟǀĞůǇƌĂƌĞ͕
ĂŶĚŚĂǀĞďĞĞŶŝĚĞŶƟĮĞĚďǇƐƚĂƚĞĂŶĚůŽĐĂůƌĞƐŽƵƌĐĞƉƌŽƚĞĐƟŽŶĂŐĞŶĐŝĞƐĂƐƉƌŝŽƌŝƚǇŚĂďŝƚĂƚƐĨŽƌƉƌŽƚĞĐƟŽŶĂŶĚ
ƌĞƐƚŽƌĂƟŽŶ͘ĂĐŚŚĂďŝƚĂƚŝĚĞŶƟĮĞĚŽŶƚŚĞƐŝƚĞĐŽƵůĚďĞŶĞĮƚĨƌŽŵĞŶŚĂŶĐĞŵĞŶƚŽƌƌĞƐƚŽƌĂƟŽŶĞīŽƌƚƐ͘

NEXT STEPS
KŶĐĞƚŚĞůŽĐĂƟŽŶŽĨƚŚĞǁĂƚĞƌƐƚŽƌĂŐĞƚĂŶŬƐŝƐĐŽŶĮƌŵĞĚ͕Kt>ǁŝůůŝĚĞŶƟĨǇĂŶĚƋƵĂŶƟĨǇƚŚĞƉŽƚĞŶƟĂů
ŝŵƉĂĐƚƐƚŽŽŶƐŝƚĞŶĂƚƵƌĂůƌĞƐŽƵƌĐĞƐĂŶĚǁŽƌŬǁŝƚŚtƚŽŝĚĞŶƟĨǇŝŵƉĂĐƚĂǀŽŝĚĂŶĐĞ͕ŵŝŶŝŵŝǌĂƟŽŶ͕ĂŶĚ
ŵŝƟŐĂƟŽŶͬƌĞƐƚŽƌĂƟŽŶŽƉƉŽƌƚƵŶŝƟĞƐ͘
WŽƚĞŶƟĂůŵŝƟŐĂƟŽŶͬƌĞƐƚŽƌĂƟŽŶƐƚƌĂƚĞŐŝĞƐĐŽƵůĚŝŶĐůƵĚĞ
• ŶŚĂŶĐŝŶŐƚŚĞŽĂŬŚĂďŝƚĂƚďǇƌĞŵŽǀŝŶŐŝǀǇĂŶĚƉŽŝƐŽŶŽĂŬĂŶĚƌĞŵŽǀŝŶŐĐŽŶŝĨĞƌƐƚŚĂƚĂƌĞĐƵƌƌĞŶƚůǇƐŚĂĚŝŶŐ
the edges of the oak woodland
• ƌĞĂƟŶŐŽƉĞŶŝŶŐƐŝŶƚŚĞƌĞŵĂŝŶŝŶŐŽƵŐůĂƐĨŽƌĞƐƚĐĂŶŽƉǇƚŽĐƌĞĂƚĞĐŽŶĚŝƟŽŶƐƚŚĂƚǁŽƵůĚĨĂǀŽƌĂĚĚŝƟŽŶĂů
light-tolerant plant species to establish
• ZĞƉƵƌƉŽƐŝŶŐĨĞůůĞĚƚƌĞĞƐĂƐŝŶƐƚĂůůĞĚƐŶĂŐƐƚŽƉƌŽǀŝĚĞĂĚĚŝƟŽŶĂůƐƚƌƵĐƚƵƌĂůŚĂďŝƚĂƚŝŶƚŚĞĐƵƌƌĞŶƚůǇƐŶĂŐͲ
ĚĞĮĐŝĞŶƚĨŽƌĞƐƚ
• ŶŚĂŶĐŝŶŐƚŚĞŵĞĂĚŽǁĂƌĞĂƚŽƉƌŽǀŝĚĞƉŽůůŝŶĂƚŽƌŚĂďŝƚĂƚ͕ĂŶĚƉŽƚĞŶƟĂůůǇƌĞĐƌĞĂƚĞĂŶŽĂŬƐĂǀĂŶŶĂŚĂďŝƚĂƚ͘
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Oregon Department of Agriculture. 2020. Threatened and Endangered Plant Species List.
Oregon Department of Fish & Wildlife. 2016. KƌĞŐŽŶŽŶƐĞƌǀĂƟŽŶ^ƚƌĂƚĞŐǇ͘
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tŝůůĂŵĞƩĞsĂůůĞǇKĂŬĂŶĚWƌĂŝƌŝĞŽŽƉĞƌĂƟǀĞ͘ϮϬϮϬ͘tŝůůĂŵĞƩĞsĂůůĞǇKĂŬĂŶĚWƌĂŝƌŝĞŽŽƉĞƌĂƟǀĞ^ƚƌĂƚĞŐŝĐ
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APPENDIX A - ARBORIST REPORT

Aug 26, 2019
UPDATE: Sep 09, 2020
City of Eugene
Eugene, Oregon
RE: EWEB 40th Ave, Arborist Report
Introduction:
This report was prepared for a future development of an EWEB owned parcel of land, Map 18031720,
Tax Lot 01000. The property is located in the Southeast neighborhood of Eugene. It is nestled within
and surrounded by a residential neighborhood. The site can be best accessed at the end of Patterson
Street, off of 40th Ave.
Tree Felling Criteria for this project are presented below. Tree diameters in the reports are the diameter
at 4.5 feet above grade (DBH) and for trees larger than 6-inches in DBH within private property and 2inch in DBH within the public right of way. Tree diameters for multi-stemmed trees are the sum of the 3
largest stems at 4.5 feet above grade. Limbs counted are identified before the DBH measurement in
parentheses. For example, a double stemmed tree that has a total DBH of 10-inches would be noted as
(2) 10”. A triple stemmed 10” DBH tree would be noted as (3) 10”. Please see the Tree Inventory Plan,
Diagram A, for the Tree’s corresponding identification number and Tables A-F (UPDATE) with additional
notes pertaining to each individual tree. Tree species, diameter size, and health/condition are identified
in those attached tables.
The study for this report evaluated the health of trees within the private property.
Observations:
A variety of trees are present on site. Most of the trees are either natives or naturalized species. Tree
species on the site include the following trees: Western Service Berry (Amelanchier alnifolia), Pacific
Madrone (Arbutus menziesii), Single Seed Hawthorn (Crataegus monogyna), Oregon Ash (Fraxinus
latifolia), Ponderosa Pine (Pinus ponderosa), Cherry (Prunus sp.), Douglas Fir (Pseudotsuga menziesii),
Pear (Pyrus sp.), Oregon White Oak (Quercus garryana), and California Black Oak (Quercus kelloggii).
UPDATE: Species also include Bigleaf Maple (Acer macrophyllum).
The site is currently an undeveloped natural area comprised of woodlands along the ridgeline and
meadows on the northeast and southwest corners of the property. It appears some maintenance and
care has been given to the site. Few noxious species were seen. Evidence suggests that occasional
mowing occurs which helps keeps the noxious species that were seen at bay. Walkers frequent the
pedestrian trails winding along the ridgeline in the middle of the woodland. There are two distinct
woodlands on the site: a Douglas fir woodland and an Oak woodland. Overlap of the two occurs. Both
types of forests are very indicative of this area in the Pacific Northwest and this site has both. Prior to
European settlement, the Oak woodland was the predominant type of woodland in the Willamette
Valley. Since then, without the historic burning of the Willamette Valley, a natural succession to Douglas
Fir woodlands has prevailed.

1

Douglas Fir Woodland

Oak Woodland

The Douglas fir woodland is a healthy mix of young trees and old trees, dead trees, and openings. While
predominately Douglas fir, a few different species were also seen. There are several areas in the forest
where trees are thick and compete for light, nutrients, soil, and water. Very thin canopies with
vegetation only at the tops are the result of this. Thinning of the forest in several locations would
benefit some of the younger trees and could help to create a stronger forest. Trees to consider thinning
would be those with damaged tops, those with multiple tops, those that are competing heavily with
their neighbors for space/sunlight, those with disease or pest, those physically resting on others, and
those with any sort of health defect that renders them of less value than another.

Co-dominant leaders

Open understory: bramble

Canopies: some opening & some overcrowding

UPDATE: The relatively open understory of the Douglas fir woodland is teeming with Toxicodendron
diversilobum (Poison Oak), Hedera helix (English Ivy) and blackberry species, in addition to the usual
innocuous natives. In addition to Poison Oak and English Ivy, Wisteria and Honeysuckle vines were also
noted as climbing several of the trees. English Ivy in particular causes bark damage when allowed to
climb unchecked, and removal is difficult without causing more harm to the tree. There were several
cases of extreme ivy infestation. This noxious species should be brought under control to avoid spread
and damage to the woodland over time.

2

The Oak woodland has some open canopy spaces with the help of maintenance and storm damage.
Without maintenance, the Douglas fir woodland could and would take over. Some thinning has
occurred either by restoration efforts or due to storm damage. Opening up the canopy and allowing for
more horizontal growth can benefit an Oak woodland. Most of the dieback on the Oaks is due to the
Douglas firs outcompeting the Oaks for available sunlight, nutrients, and space. To help strengthen the
Oak woodland, it is recommended to remove the Douglas firs that are outcompeting the oaks, meaning,
any Douglas Fir that is within 10 ft of an Oak’s canopy, should be removed if it is deemed a priority to
keep the Oaks. The understory under the Oaks has been maintained as well, more so than within the
Douglas fir forest.

Oak woodland with grass understory

The majority of the oaks had skeletonized leaves which is indicative of pests. As the trees are more
mature, the trees did not seem to be significantly affected by the pest damage. In addition, the majority
of the Oaks had galls caused by oak apple gall wasps. Galls usually occur on leaves and stems, but also
may occur on flowers, fruits, twigs, branches, trunks, and roots. Gall-making insects are generally not
considered pests as they do not damage the oak tree host but may cause earlier defoliation. Although
there are some insecticides registered for use against gall-making insects, their use is generally
unwarranted, and not recommended here. Furthermore, pesticides may kill beneficial insects that help
control gall-making insects and could damage the health of the woodland’s ecosystem.

Oakleaf Galls

Insects

Skeletonized leaves

3

The understory is thin, with a mix of native understory and noxious species, comprised of Rubus ursinus,
the native blackberry and Rubus armeniacus, Himalayan blackberry. In addition and much to my dismay,
a healthy amount of Toxicodendron diversilobum, Poison Oak is scattered around. Mowing has helped
keep the understory controlled, but there are still areas of thick poision oak which made it difficult to
take some tree measurements. Honeysuckle vines were also seen climbing on at least a dozen of the
Oaks. Noxious species with the ability to do tree damage include Hedera helix, English Ivy. For a forest
of this size, little ivy was seen but it’s location was tracked and can be seen more precisely within the
individual tree data tables. Without proper maintenance, English Ivy has the ability to take over and can
damage the full woodland of trees. Currently, it has a scattered existence throughout the woodland.

Possible Nest in Oak

Poison Oak vines climbing trunk

Inosculation

English Ivy climbing trunk

English Ivy beginning to climb

Fir outcompeting Oaks

4

With a couple of exceptions, the trees themselves are only in decent health. It’s typical of these trees to
have uneven, high arching, narrow, and thin canopies. This type of canopy forms as such in response to
the sunlight condition available for growth. With limited space, trees can only get so wide. On the
contrary to only decent individual tree health, the health of the woodland is good. Together, the trees
form a very large mature canopy. Deadwood on the trees is what would be typical for a forest as
opposed to the safety and maintenance requirements of an urban environment. Dead snags are
throughout which provide good habitat.
The trees at the edge of the woodland are quite possibly the most important. They provide support and
protection to the interior stand of trees. They provide wind cover for the tall, spindly, less structurally
sound trees that could bend or blow over in storms. If a portion of the site is cut for development, the
new edge of the woodland would be subject to failures of individual trees as they are not adapted to be
perimeter trees. Significant limbs could fail as their existing windbreak would be missing. As with many
things biological, the impacts could be immediate or delayed for years. Frequently, tree decline due to
construction is on a delayed time table. As with all trees, adequate health and safety monitoring of the
trees is the only way to reduce risk. To mitigate the impacts of the inner woodland becoming a
perimeter tree, it is recommended to plant new trees along the perimeter.
Natural Areas:
This site is a natural area surrounded by a neighborhood that is home to many bird species. Many bird
nests and woodpecker homes were seen.
Erosion considerations:
This site is on slopes greater than 10 percent along the south side of the ridgeline. Development is being
considered with this in mind. Soils should be evaluated to determine if soils are more prone to erosion.
Tree removal in these areas could have implications on surface runoff. Erosion control measures will be
required to prevent erosion. The design team, the Contractor, and the City will need to work together
to ensure proper erosion control measures are put into place immediately following the removal of any
of the trees along these slopes.
Recommendations:
Care shall be taken during construction around existing trees to remain. The location of significant roots
can be determined during the planning phase and creative designs can be implemented to
accommodate the expansion of these major roots. The goal to reduce impacts to the soil and root
system can be achieved through various methods. Fencing will reduce impacts to the soil and root
systems during construction. Excavation options to reduce root damage to the trees being preserved
include hydraulic or air spading, horizontal boring, and hand digging for soil removal without cutting or
damaging roots of 1-1/2-inches or larger. Horizontal boring at a depth of at least 24-inches is optimal. A
thick layer of mulch should be applied to the zone of protection to feed the tree and keep moisture
levels intact during the construction period.
Cut and Fill in and around existing tree roots can affect the overall health of the tree. While cut is most
intrusive, as it directly eliminates an energy (food and water) source, fill can also impact feeder roots in
trees. Trees are better equipped to adapt to fill than cut. If fill is required, it is recommended to keep
fill materials at least 10-ft from the base of the tree and to infill either by hand or with use of heavy
equipment where only the bucket enters the protected area, and the weight of the machinery stays

5

outside the tree protection area to avoid soil compaction. No more than 30% of the tree’s root zone
should be impacted with cut or fill for optimal health of the tree.
Tree protection measures and construction access accommodations shall be fine-tuned after the site
design has been refined. Coordination between the arborist, planners/designers, and the contractor is
critical to protecting the trees to remain to the greatest extent practicable. Respect for the
designated protection zone is critical to ensure the long-term health of the tree. All too often I’ll see the
designated protection zone impacted for ‘just a day’ or ‘just one time’. Impact using heavy equipment
can severely impact the soils and can be all it takes to kill the tree 5 to 10 years down the road.
Living limbs shall be pruned for construction late in the dormant season or very early in spring before
leaves form. Growth is maximized during these seasonal times and wounds will have the ability to close
at a faster rate, meaning there will be less available time for pathogens to get established which cause
more harm to the tree. Flowering trees should be pruned after blooming. Routine maintenance pruning
of dead or dying branches can be done at any time.
Tree removal is recommended if more than 30% of their critical root zones will be impacted to
accommodate construction. The design team will identify trees to be removed.
To mitigate tree removal, the landscape plan should replace trees per jurisdictional requirement to
restore the urban forest. Strategic planting of new trees could help windproof the remaining stand of
trees.
Assumptions and Limiting Conditions:
x The data given in this report reflects an opinion of the conditions present on-site at the time of
inspection. The inspection was limited to visual examination only without excavation, probing, or
coring. There is no warranty or guarantee, expressed or implied, that problems or deficiencies of the
trees on the property may not arise in the future.
x Care has been taken to obtain all information from reliable sources. The consultant can neither
guarantee nor be responsible for the accuracy and completeness of the information provided by
others.
x Consultant shall not be required to give testimony or to attend court by reason of any report unless
subsequent contractual arrangements are made, including payment of additional fees.
Missing
pages or alteration of any report invalidates entire report.
x
x Possession of a report does not imply a right of publication without the written consent of the
consultant.
x Neither all nor any part of the contents of this report, nor a copy thereof, shall be conveyed to the
public through advertising, public relations, news, sales or other media, or for a larger database
without the expressed written consent of the consultant.
Regards,
UPDATE:
Kristena McAlister
ISA Certified Arborist, PN 7734A

Matthew Jorgensen
ISA Certified Arborist, PN-8810A
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Prunus avium

Mazzard Cherry
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Pinus ponderosa
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Pseudotsuga menziesii Douglas Fir
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dead top with new growth
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40 degree lean west, cavity at buttress roots

30

2

narrow canopy

35

3

uneven canopy, possible girdling roots
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9

9

50%
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9 9

Oregon White Oak

8

top of tree dead, alive first 10-ft in height only, deadwood and decay

15%

51

12

31

2

9

40%

52

Quercus garryana

Oregon White Oak

18

31

3

ivy and V-shaped crotch at codominant union

9

10%

53

Quercus garryana

Oregon White Oak

15

N/A

0

tree cut at base, likely due to storm destruction

15%

54

Quercus garryana

Pseudotsuga menziesii Douglas Fir

30

49

2

high branching

9

7

Pseudotsuga menziesii Douglas Fir

38

50

2

sap, dead lower limbs

9

25%

55

Quercus garryana

Oregon White Oak

Pseudotsuga menziesii Douglas Fir

9

13

2

2-inch vine of poison oak on tree trunk

9

10%

56

Prunus avium

Mazzard Cherry

Oregon White Oak

20%

1

poison oak, deadwood, and decay

8

6

6

60%
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9

9

5%
100%

10

32

2

deadwood, gauls with insects, decay, uneven canopy

9

12

15

2

tons of ivy damage, large limb broken off with clean cut

9

15%

(3) 14

32

2

ivy up to top of tree, multistemmed (5) stems, decay at base

9

15%

N/A

n/a

10%

9

Pseudotsuga menziesii Douglas Fir

8

10

top branching only

9

10%

57

10

Pseudotsuga menziesii Douglas Fir

8

13

2

top branching only

9

10%

58

Quercus garryana

Oregon White Oak

9

17

2

high canopy

11

Pseudotsuga menziesii Douglas Fir

28

42

2

fruiting fungus at buttress roots, poison oak vine, insect damage

9

40%

59

Fraxinius latifolia

Oregon Ash

9

17

3

even form with some deadwood

15%

12

Pseudotsuga menziesii Douglas Fir

38

53

2

poison oak at base

9

40%

60

Quercus garryanna

Oregon White Oak

15

N/A

0

dead, cut at base likely due to storm damage

100%

blackberry and ivy at base

Quercus garryana

Oregon White Oak

2

Quercus garryanna

Oregon White Oak

10

Pseudotsuga menziesii Douglas Fir

26

35

2

40%

61

(2) 30

N/A

0

dead, cut at base likely due to storm damage

Pseudotsuga menziesii Douglas Fir

36

33

2

vines on trunk 30-40 feet up trunk, new lion tailing/flagging on trunk

9

40%

62

Pseudotsuga menziesii Douglas Fir

11

26

2

branches crossing with oak, bark damage from oak falling
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Pseudotsuga menziesii Douglas Fir

8
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2

thin canopy

9 9

40%
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Pseudotsuga menziesii Douglas Fir

12

40

2

crossing limbs in canopy

16

Pseudotsuga menziesii Douglas Fir

13

20

2

thin canopy

9

40%

64

Quercus garryana

12

30

2

co-mingling with Doug fir, bark injury

17

Pseudotsuga menziesii Douglas Fir

10%

65

Pseudotsuga menziesii Douglas Fir

18

35

2

uneven canopy

18

Prunus avium

35%

66

Pseudotsuga menziesii Douglas Fir

16

35

2

uneven canopy

Pseudotsuga menziesii Douglas Fir

8

13

Mazzard Cherry

9

30

2

wilting leaves

20

25

2

blackberries at base, very thin canopy, abrasions from neighboring tree

9

9

9

9

9

9

Oregon White Oak

19

Pseudotsuga menziesii Douglas Fir

22

35

2

poison oak at base

9

30%

67

20

Pseudotsuga menziesii Douglas Fir

18
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2

exposed wood at trunk flares, sap, rock outcropping at base

9

30%

68

Quercus garryana

15

2

water sprouts on trunk, uneven canopy, foliage on SW only, surface roots with
bark damage

9

69

Pseudotsuga menziesii Douglas Fir

70

Prunus avium

71

Pseudotsuga menziesii Douglas Fir

72

Quercus garryanna

21

Pseudotsuga menziesii Douglas Fir

22

Pseudotsuga menziesii Douglas Fir

12

15

2

dead top

9

20%

23

Pseudotsuga menziesii Douglas Fir

(2) 11

30

2

wound at base of trunk with exposed wood, wilting leaves

9

15%

17

9

20%

24

Pseudotsuga menziesii Douglas Fir

32

45

3

9

25%
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Pseudotsuga menziesii Douglas Fir
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2

9

15%

9
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9

20%

9

40%

uneven canopy

Quercus kelloggii

12
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1

deadwood, exposed wood, dead top, no canopy

9

75%

30

Pseudotsuga menziesii Douglas Fir

8
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2

poison oak vine on trunk, top is likely dead

9

15%

31

Pseudotsuga menziesii Douglas Fir

22
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2

branching (waterspouts), possible decay at base

9

32

Pseudotsuga menziesii Douglas Fir
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30
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high canopy

10%

33

Quercus garryana
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40
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uneven canopy, lean west, shaded on east side (no branching) due to limited
canopy space

81

5%
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trunk flare exposed
uneven canopy, w/SW lean, ivy to top of tree
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N/A

0

dead
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Quercus garryana

Oregon White Oak
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25

2

Nest in tree (unknown if nest has current resident) included bark, exposed
wood, decay

9
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Quercus garryana

Oregon White Oak
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20

2

decay, broken limbs, deadwood

9
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Quercus garryana

Oregon White Oak

(3) 20

28

2

bark injury with decay, small cavity, possible nest on middle trunk
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0%

9

100%
9

50%

30%

18

N/A

0

fungus
high arching canopy, poison oak vines growing up trunk
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50%
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Pseudotsuga menziesii Douglas Fir

N/A
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dead, snag remains intact, fungus growing up on trunk

100%
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Prunus avium

Mazzard Cherry

8

20
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poor form, crossing branches, uneven canopy, bark damage, lean north
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Quercus kelloggii

California Black Oak
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broken limbs, lean n / NW, decay in deadwood
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Quercus garryana

Oregon White Oak

12

30
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thick poison oak vines climbing up trunk, trunk union with V-crotch
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Quercus garryana

Oregon White Oak
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23
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poison oak, poor form, inosculation of trunks
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Pseudotsuga menziesii Douglas Fir
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N/A

0

dead snag with fruiting fungus bodies
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Quercus garryana

Oregon White Oak
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thin but wide canopy, broken limbs due to storm damage
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Mazzard Cherry
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wilted / curled leaves, lean northwest, leaning into oak (tree 81), exposed wood
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Quercus garryana

Oregon White Oak
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22
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uneven, thin, sparse canopy
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Mazzard Cherry
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even canopy, upright form, limbs crossing over neighboring oak
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Oregon White Oak

8
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uneven canopy, inundated with ivy
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Oregon White Oak
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uneven canopy, inundated with ivy
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thin, high canopy, broken limb with decay, uneven canopy
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N/A

0

tree cut at base, stump only remains

Quercus garryana

Oregon White Oak
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uneven canopy, blackberry, small cavity at base
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Pseudotsuga menziesii Douglas Fir
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insect damage on bark, poison oak vines climbing up trunk

92
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sap, insect trap from USDA, inosculation of branching, decay with fungus

9
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Mazzard Cherry
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24
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growing within oak tree and canopy intertwined, poor form
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Quercus garryana

Oregon White Oak

8
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thin canopy, high branching, growing close to neighboring clump, small cavity,
decay, exposed wood, fungus

0%
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Quercus garryana

Oregon White Oak

(3) 28
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another 10" tree removed, clump form, shared canopy, trunk injury

10%

large dead branch on west side, cavity, south lean
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Quercus kelloggii
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36

2
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(2) 21
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Pseudotsuga menziesii Douglas Fir
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N/A

0

full of conks on trunk, snag remains intact
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N/A

0

full of conks on trunk, snag remains intact
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47

Pseudotsuga menziesii Douglas Fir

17

N/A

0

full of conks on trunk, snag remains intact

100%

48

Quercus garryanna

(2) 24

32

3

poison oak vine growing up tree trunk

10%

Oregon White Oak

wilting leaves

90

20%

60%
9

3

10%

40

43

24

13

29

1

8

9 100%

2

45

10%

9

uneven canopy, dead top

15

22

9

poison oak growing up trunk, mower damage on roots

10

30

9

extremely high canopy, needs pruning

2

Pseudotsuga menziesii Douglas Fir

11

mostly dead with some high foliage, decay at base

2

0
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Oregon White Oak

growing up between oak branches/canopy

1
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Oregon White Oak

2

45
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2
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9
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5%

9

12

17
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9

Pseudotsuga menziesii Douglas Fir

Pseudotsuga menziesii Douglas Fir

Oregon White Oak
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Pseudotsuga menziesii Douglas Fir

Pseudotsuga menziesii Douglas Fir

25%

Oregon White Oak

100%
9

73

26

California Black Oak

Mazzard Cherry

10%

9

74

27

9

Oregon White Oak

100%

tree cut at base

14

100%

Western Service
Berry

30%
9

93

Quercus kelloggii

California Black Oak

32

32

2

major decay, cavities, deadwood, poison oak, blackberry, competing with
nearby Prunus

Prunus avium

Mazzard Cherry

11

35

2

bark damage, exposed wood, broken central leader, leaf curl

Mazzard Cherry

Prunus avium

7

20

2

uneven canopy, curled leaves, decay with broken limbs, nest

Pseudotsuga menziesii Douglas Fir

44

50

3

uneven canopy, edge condition tree, more sun, new central leader

97

Arbutus menziesii

10

25

3

small cavity providing habitat, exposed wood at another cavity, lean west,
uneven canopy
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Prunus avium
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Pseudotsuga menziesii Douglas Fir
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Pseudotsuga menziesii Douglas Fir
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Pseudotsuga menziesii Douglas Fir

19

107

Pseudotsuga menziesii Douglas Fir

108

Pseudotsuga menziesii Douglas Fir

109

15%

9

30%

10

2

2

competing for sunlight, sparse foliage

2

poison oak vine, high canopy, hummingbird interest in tree

Pseudotsuga menziesii Douglas Fir

26

40

2

dead ivy on trunk with bark damage, poison oak at base of tree

110

Pseudotsuga menziesii Douglas Fir

30

50

2

high canopy, sparse canopy, poison oak

111

Prunus avium

Mazzard Cherry

8

30

2

tons of sap at base, lean west with curled trunk, crossing branches

Mazzard Cherry

(2) 17

45

2

poor form, bark injury with exposed wood, broken central leader

34

50

2

high canopy, poison oak, uneven canopy
ivy, blackberry, poison oak, sap at wound on trunk, exposed wood

114

Prunus avium

Mazzard Cherry

115

Quercus kelloggii

California Black Oak

16

30

2

116

Quercus kelloggii

California Black Oak

18

0

0

0

0

10

30

2

9

poison oak, Oregon grape at base, uneven canopy, cavity at base, exposed
wood, nice form

high canopy, dead limbs, lean to south, cavity, smaller leaves on top indicative
of decline
tree cut at base, stump only remains

9
9

25%
9

12

Oregon White Oak

12

20

2

uneven canopy, decay, shared canopy with neighboring trees

9

20%

9

8

17

2

uneven canopy, shared canopy with neighboring trees

9

100%
10%

9

120

Quercus garryana

Oregon White Oak

10

15

2

uneven canopy, shared canopy with neighboring trees

9

10%

9

121

Quercus garryana

Oregon White Oak

(2) 24

30

3

1 of the 2 trunks has a broken top, gauls, skeletonized leaves
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Quercus garryana

Oregon White Oak

18

50

3

5%
15%
15%
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Quercus garryana

Oregon White Oak

16

40

2

125

Quercus garryana

Oregon White Oak

15

40

2
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Quercus garryana

Oregon White Oak

(3) 18

20

2

127

Quercus kelloggii

California Black Oak

(2) 45
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3

some dead limbs with decay, open even canopy

9

15%

128

Quercus garryana

Oregon White Oak

(2) 24

34

3

gauls, skeletonized leaves

9

15%

129

Quercus garryana

Oregon White Oak

(3) 38

42

2

gauls, skeletonized leaves, poison oak vine up tree, sparse canopy, watersprouts 9

130

Pseudotsuga menziesii Douglas Fir

38

50

2

3 smaller Prunus avium at base of tree, open wound with sap, broken limbs
high up in canopy
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Quercus garryana

Oregon White Oak

(3) 60

42

3

gauls, skeletonized leaves, wide open canopy, branching towards meadow, bark
damage
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Quercus garryana

Oregon White Oak

(3) 72

50

2

(3) 15

15

2

center cavity competing with fir for space / light, bark damage with exposed
wood
clump of 3, uneven canopy, poor form, gauls, skeletonized leaves
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36

2

exposed wood with mower damage, small deadwood
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Quercus garryana

Oregon White Oak
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Prunus avium

Mazzard Cherry
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9
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Quercus garryana

Oregon White Oak

12

20

2

gauls, skeletonized leaves, heavy with lichen, bark damage

20%
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Quercus garryana

Oregon White Oak

19

40

3

uneven canopy, gauls, skeletonized leaves

10%

137

Quercus garryana

Oregon White Oak

(2) 26

34

2

leaning south, gauls, skeletonized leaves
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Quercus garryana

Oregon White Oak

21

38

4

full even canopy, lower limbs present, gauls, skeletonized leaves, debris pile
beneath

9

2

poor form, crossing branches

20%
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3

large open canopy
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10%
10%

9

Oregon White Oak

16

35

3

bark damage (but into wood), gauls, skeletonized leaves

151

Quercus garryana

Oregon White Oak

16

35

3

injury with exposed wood at base, gauls, skeletonized leaves

152

Prunus avium

Mazzard Cherry

11

30

2

trunk callus, bleeding bark injury thick with sap, thin canopy, dry

153

Quercus garryana

Oregon White Oak

15

36

2

crowded by neighbors, decay, sparse canopy, gauls, skeletonized leaves

154

Prunus avium

Mazzard Cherry

10

40

2

phloem problems with sap pustules, uneven canopy, broken central leader

Oregon White Oak

upright form, cavity with included bark, damage to surface roots

10%

20%
9

155

Pseudotsuga menziesii Douglas Fir

157

Quercus garryana

Oregon White Oak

15

23

2

158

Quercus garryana

Oregon White Oak

15

35

2

159

Pseudotsuga menziesii Douglas Fir

48

50

2

160

Quercus kelloggii

California Black Oak

36

58

3

large snag in trunk, uneven form

161

Arbutus menziesii

Pacific Madrone

9

23

3

bark damage with exposed wood, blackberry, poison oak at base, even canopy

162

Quercus garryana

Oregon White Oak

10

20

2

40

2

40

2

163

Quercus garryana

Oregon White Oak

11

20

2

164

Quercus garryana

Oregon White Oak

(2) 30

30

3

15%
20%

156

16

5%
10%

9

9

Quercus garryana

(3) 42

20%
15%

thin foliage but dense branching, damage to surface roots
exposed buttress root flare, sparse canopy, poor form, premature color, gauls,
skeletonized leaves
exposed wood at trunk injuries, blackberry understory, gauls, skeletonized
leaves
storm damage with broken limbs, high canopy, adventitious shoots off trunk,
poison oak vines on trunk, insect holes in bark

9

20%

9 9

20%
20%

9

20%
15%
5%

shared canopy with tree 163, thin upright canopy, woodpecker damage, gauls,
skeletonized leaves
shared canopy with tree 162, gauls, skeletonized leaves

5%
5%

exposed wood at base, bark damage, uneven full canopy with decay, gauls,
skeletonized leaves
poison oak and honeysuckle vines on trunk, upright form, canopy is high with
gauls, skeletonized leaves

15%

165

Quercus garryana

Oregon White Oak

(3) 32

44

3

166

Quercus garryana

Oregon White Oak

13

38

3

umbrella shaped canopy, cavity at base, trunk flare with damage and expose
wood, gauls, skeletonized leaves

167

Quercus garryana

Oregon White Oak

(2) 21

24

2

uneven canopy with dead snag as third trunk, gauls, skeletonized leaves

168

Quercus garryana

Oregon White Oak

17

30

3

gauls, skeletonized leaves, shared canopy

5%

169

Quercus garryana

Oregon White Oak

9

25

3

gauls, skeletonized leaves, shared canopy

15%
10%
15%

5%
10%
20%

170

Quercus garryana

Oregon White Oak

15

31

2

gauls, skeletonized leaves, shared canopy, exposed wood with decay and
fungus

171

Quercus garryana

Oregon White Oak

14

37

3

gauls, skeletonized leaves, shared canopy, broken limbs due to recent storm
damage

172

Quercus garryana

Oregon White Oak

15

35

3

ivy at base, insects on decay, bark damage with exposed wood, thin canopy

5%

173

Quercus garryana

Oregon White Oak

16

40

2

ivy at base, adventitious shoots off trunk, uneven canopy

5%
10%

174

Quercus garryana

Oregon White Oak

(2) 33

56

2

adventitious shoots, thin canopy within inner branching / center or crown due
to storm damage, horizontal form

175

Quercus garryana

Oregon White Oak

12

21

2

gauls, skeletonized leaves, bark damage, exposed wood at base, decay, uneven
canopy

15%

176

Quercus garryana

Oregon White Oak

17

34

2

sparse canopy, bark damage, exposed wood, 2 large limbs as dead snags,
woodpecker holes, boring insects

20%

177

Quercus garryana

Oregon White Oak

(2) 24

46

2

fungus, decay, skeletonized leaves, gauls, uneven canopy, one sided canopy,
honeysuckle vines

20%

178

Quercus garryana

Oregon White Oak

18

45

3

uneven canopy, gauls, skeletonized leaves

10%
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Suckers

% Deadwood

25

24

150

Quercus garryana

5%

(2) 13

15%

100%

9 9

Single Seed
Hawthorn
Oregon White Oak

2

30%

9

Quercus garryana

33

9

9

Crataegus monogyna

147

5%

(2) 29

15%

uneven branching, twisted branching structure, gauls, skeletonized leaves

146

3

Oregon White Oak

9

uneven canopy, leaning towards available light, decay at broken limbs, gauls,
skeletonized leaves
inosculation, growing under neighbor, uneven canopy, deep cavity in center
reader, poor form, gauls, skeletonized leaves

25

Quercus garryana

California Black Oak

2

14

149

Oregon White Oak

22

Pseudotsuga menziesii Douglas Fir

10%

15%

Quercus garryana

12

145

exposed wood with decay, gauls, skeletonized leaves, multiple trunk injuries
vinca minor at base of tree, sparse but broad canopy, decay in limbs, possible
nest
tall canopy, young adventitious shoots / sprouts at 4-ft height off trunk

3

Quercus garryana

Oregon White Oak

3

45

118

Quercus garryana

3

55

18

119

123

55

26

Oregon White Oak

5%

open form, some broken limbs with decay, thin high canopy, gauls, skeletonized
leaves
bark damage with exposed wood in a couple locations, uneven canopy, gauls,
skeletonized leaves, trunk leaning for available sunlight

(2) 32

California Black Oak

Quercus garryana

30%

tree cut at base, stump only remains

Oregon White Oak

Quercus kelloggii

148

20%
9

Quercus garryana

30%

15%
9

143
144

5%

leaning southwest, bark damage with exposed wood, cavity, gauls, skeletonized
leaves
sparse canopy, upright form

5%
9

Thin/sparse canopy

5%

9

35

Co-dominant Leader
Surface Roots

slightly uneven canopy, leaf miners

bald faced hornet nest on ivy vines climbing trunk, honeysuckle vine, one sided
canopy

30

Ivy on trunk

2

2

possible nest, uneven canopy, blackberry, poison oak, honeysuckle vines on
trunk
blackberry, poison oak, possible nest

Suckers

% Deadwood

40

30%

25

Quercus kelloggii

18

15%

35

117

Oregon White Oak

9

24

Prunus avium

Quercus garryana

9

10

Pseudotsuga menziesii Douglas Fir

142

poor form, uneven canopy reaching for light, thin foliage

3

112

5%

40%

poor form, uneven canopy, no central leader, one sided canopies reaching for
light

30

113

141

one canopy, two trunks (with tree 140)

2

2

Mazzard Cherry

one canopy, two trunks (with tree 141), storm damage with broken limbs

3

25

2

Prunus avium

4

48

20

25

106

30

18

12

35

5%

16

Oregon White Oak

10
30

CANOPY Health/
(ft)
Condition* Arborist Notes
one canopy, two trunks, storm damage with broken limbs
30
4

Quercus garryana

1

18

20

Pseudotsuga menziesii Douglas Fir

20

Pseudotsuga menziesii Douglas Fir

DBH
(in)

140

8

9

Plan ID Genus & Species
Common Name
Pseudotsuga menziesii Douglas Fir
139

5%

2

Pinus ponderosa

Pseudotsuga menziesii Douglas Fir

curving form, competing for light, uneven canopy, exposed wood at damaged
bark
poor form, uneven canopy, no central leader, one sided canopies reaching for
light

25

103

105

10%

10

104

Ponderosa Pine

Thin/sparse canopy

CANOPY Health/
(ft)
Condition* Arborist Notes
sap by broken limbs, blackberry, poison oak
30
2

Ivy on trunk

DBH
(in)

Co-dominant Leader
Surface Roots

Plan ID Genus & Species
Common Name
Pseudotsuga menziesii Douglas Fir
98
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180

Quercus garryana

Oregon White Oak

181

Quercus garryana

Oregon White Oak

182

Quercus garryana

183

Pseudotsuga menziesii Douglas Fir

Oregon White Oak

14
11
14

15
32

10%

1

upright form, fungal decay, no limbs left on trunk, tree in decline

3

gauls, skeletonized leaves, high canopy with bark damage with exposed wood

5%
50%
25%

(2) 18

25

1

tree in decline, 2 snags present, exfoliating bark, tree is outcompeted by
Douglas Fir

18

35

2

Poison oak around base of tree & vining up trunk, thin foliage, bleeding sap at
injury with exposed wood

10%

poison oak cines on trunk, high canopy, conk 10-ft up trunk on the uphill side
of tree
gauls, skeletonized leaves, flimsy, bark damage with exposed wood, decay on
deadwood, uneven canopy, growing as one canopy with Tree 186

Pseudotsuga menziesii Douglas Fir

11

25

2

uneven canopy, adventitious shoots off trunk, broken top bent over

9

15%

9

25

2

bark injury with exposed wood, sap, sparse canopy

30

2

major lean, uneven canopy, poison oak at base

15%

229

Pseudotsuga menziesii Douglas Fir

19

40

2

wide canopy, sparse foliage, poison oak climbing with blackberry

9

20%

100%

230

Quercus garryana

Oregon White Oak

16

25

2

poison oak climbing, uneven canopy with lean, sparse foliage

9

5%

231

Quercus garryana

Oregon White Oak

16

25

2

poison oak climbing, twisted form, woodpecker house / hole, animal cavity

232

Quercus garryana

Oregon White Oak

9

N/A

0

snag remains, no foliage present

26

40

3

adventitious shoots off trunk

188

Quercus garryana

0

snag remains, no foliage present

10%
10%

189

Pseudotsuga menziesii Douglas Fir

18

40

2

poison oak vines up trunk of tree, bleeding sap at bark injury without exposed
wood, dead branches hanging,

190

Pseudotsuga menziesii Douglas Fir

17

40

2

high canopy with dead limbs down low, blackberry understory

191

Quercus kelloggii

16

40

2

deadwood with decay and fungus, twisting form, poison oak bines at base

192

Pseudotsuga menziesii Douglas Fir

26

35

2

thick ivy 30-ft up tree trunk, bleeding sap, bark damage

9

10%

193

Prunus avium

8

30

2

poor form, woodpecker activity

9

10%

194

Pseudotsuga menziesii Douglas Fir

8

15

1

30%

15%
10%

196

Pseudotsuga menziesii Douglas Fir

24

30

3

197

Pseudotsuga menziesii Douglas Fir

18

30

3

uneven, one sided canopy growing together as one canopy with tree 196

10%

2

prolific conk growth on trunk of tree, bark damage from leaning tree 194,
poison oak vines

15%

5%

199

Pseudotsuga menziesii Douglas Fir

14

25

2

uneven canopy, adventitious shoots off trunk, n central leader

10%

200

Pseudotsuga menziesii Douglas Fir

10

40

2

even canopy with sparse thin foliage, poison oak climbing

15%

201

Pseudotsuga menziesii Douglas Fir

18

35

2

poison oak vines on trunk, thin canopy

202

Pseudotsuga menziesii Douglas Fir

12

25

2

poison oak vines, thin, high canopy, uneven sparse canopy

9

California Black Oak

California Black Oak

30%
15%
15%

9

25%

5%
100%

233

Quercus garryana

Oregon White Oak

21

45

2

234

Quercus kelloggii

California Black Oak

17

20

1

upright, uneven canopy, tree shaded out, decay with boring insects on
deadwood
leaning, uneven canopy, shaded out, little foliage left

235

Quercus kelloggii

California Black Oak

(2) 32

55

2

lean with one, upright with other trunk, shaded out

236

Pseudotsuga menziesii Douglas Fir

15%
30%
10%

15

30

2

poison oak vines, broken top, uneven canopy

9

237

Pseudotsuga menziesii Douglas Fir

16

30

2

poison oak vines, uneven thing canopy

9

30%

238

Quercus kelloggii

18

25

2

split bark with decay, broken limbs, shaded out, sparse foliage

239

Pseudotsuga menziesii Douglas Fir

9

20

2

uneven canopy, poison oak and blackberry at base

9

10%

240

Pseudotsuga menziesii Douglas Fir

13

30

2

uneven canopy, poison oak and blackberry at base

9

20%

241

Quercus garryana

Oregon White Oak

8

20

1

tree is leaning, resting on neighboring fir, exposed wood with insects, uneven
canopy and sparse foliage, tree is shaded out, upper half of tree is dead

242

Quercus kelloggii

California Black Oak

16

30

2

severe lean. Resting on tree 243, tree in decline, decay, cavities at base of tree

California Black Oak

10%
30%

9

40%
30%

243

Pseudotsuga menziesii Douglas Fir

16

56

2

244

Pseudotsuga menziesii Douglas Fir

18

35

2

bark damage with oak leaning on it, poison oak at base, fungus on limbs

9

(2) 24

9

uneven canopy, high canopy, lots of dead lower limbs, oak resting on it

15%
20%

245

Pseudotsuga menziesii Douglas Fir

40

2

nail in trunk, broken leader on one of trunks, thing canopy

20%

246

Pseudotsuga menziesii Douglas Fir

24

40

3

thin canopy, wood nailed into trunk

5%

247

Pseudotsuga menziesii Douglas Fir

16

25

2

one sided canopy

9

15%

26

15%

203

Pseudotsuga menziesii Douglas Fir

9

25

2

think, uneven canopy, poison oak vines climbing

9

5%

204

Pseudotsuga menziesii Douglas Fir

10

25

1

conks on trunk, uneven thing canopy, poison oak vines

9

15%

2

poison oak climbing, conks, broken central leader with new growth,
adventitious shoots off trunk, possible nest

9

15%

Pseudotsuga menziesii Douglas Fir

25%
15%

30

2

twisted trunk, poison oak vines up trunk, bark damage

9

249

Pseudotsuga menziesii Douglas Fir

15

25

2

dead top, one sided

9

20%

250

Pseudotsuga menziesii Douglas Fir

14

30

2

one sided canopy

9

10%

248

205

Pseudotsuga menziesii Douglas Fir

Pseudotsuga menziesii Douglas Fir

14

206

Pseudotsuga menziesii Douglas Fir

28

35

2

honey suckle and poison oak vines on trunk, small cavity at base of tree

9

15%

252

Quercus garryana

18

40

2

growing with fir, boring insects, high canopy, uneven canopy, cavity high in tree

207

Pseudotsuga menziesii Douglas Fir

20

35

2

uneven canopy, broken central leader

9

15%

253

Pseudotsuga menziesii Douglas Fir

28

50

2

high canopy, growing with oak tree 252

208

Pseudotsuga menziesii Douglas Fir

18

30

2

10%

254

Quercus kelloggii

California Black Oak

19

40

2

high arching canopy, uneven, reaching for light, thin foliage

10%

30

10

30

2

10%

2

9

10%

Prunus avium

reaching for light

20

255

Mazzard Cherry

Pseudotsuga menziesii Douglas Fir

256

Prunus avium

Mazzard Cherry

6

25

2

reaching for light

5%

210

Pseudotsuga menziesii Douglas Fir

14

25

2

honey suckle and poison oak on trunk, uneven canopy, adventitious shoots off
trunk
honey suckle and poison oak on trunk, uneven canopy, adventitious shoots off
trunk
uneven canopy, thin at top, blackberries and poison oak understory

9

209

9

20%

257

Prunus avium

Mazzard Cherry

6

25

2

reaching for light, splitting bark

5%

211

Pseudotsuga menziesii Douglas Fir

16

25

2

poison oak on trunk, sparse foliage

9

10%

258

Pseudotsuga menziesii Douglas Fir

26

45

3

high branching structure, browning foliage, possible nest

10%

conks, poison oak climbing, uneven thin canopy

9

18

30

251

Oregon White Oak

35

2

dead / missing top, thin foliage

5%

9

15%
9

15%

Pseudotsuga menziesii Douglas Fir

16

25

2

15%

259

Quercus garryana

Oregon White Oak

12

20

2

blackberry / poison oak, uneven canopy, high canopy

15%

213

Pseudotsuga menziesii Douglas Fir

16

30

2

adventitious shoots off trunk, bark damage, poison oak vines

10%

260

Quercus garryana

Oregon White Oak

14

20

2

blackberry / poison oak

10%

214

Pseudotsuga menziesii Douglas Fir

17

30

2

poison oak vines, decay on trunk, fungus, uneven canopy

10%

261

Pseudotsuga menziesii Douglas Fir

20

25

2

poison oak vines up trunk

20%

215

Quercus garryana

11

25

2

poor form, uneven canopy, lanky in form, decay, tree is being outcompeted by
Douglas firs

15%

216

Pseudotsuga menziesii Douglas Fir

212

Oregon White Oak

14

30

2

uneven canopy, conks on trunk

9

217

Pseudotsuga menziesii Douglas Fir

28

50

2

uneven canopy, two top

9

218

Pseudotsuga menziesii Douglas Fir

26

40

2

curbed trunk, some browning foliage, fungus on trunk, poison oak, uneven

Suckers

% Deadwood

Thin/sparse canopy

Ivy on trunk

Co-dominant Leader
Surface Roots

20%

224

15%

7

5%

9

9

16

Pseudotsuga menziesii Douglas Fir

45

9

uneven canopy, only foliage on tree is extremely high, bleeding sap, fungus

Quercus kelloggii

187

36

poison oak vines, bleeding sap, uneven canopy, adventitious shoots off trunk

2

Pseudotsuga menziesii Douglas Fir

10%

Pseudotsuga menziesii Douglas Fir

2

228

gauls, skeletonized leaves, uneven canopy, bark damage with exposed wood,
growing as one canopy with Tree 185

198

40
30

227

2

10%

9

22
16

broken top / dead top

20

2

Pseudotsuga menziesii Douglas Fir
Pseudotsuga menziesii Douglas Fir

decay and insects on broken limbs, minor leaf damage, poison oak and
blackberry at base

13

15

222
223

2

Oregon White Oak

10

15%

3

Quercus garryana

Pseudotsuga menziesii Douglas Fir

3

40

186

195

5%

50

30

2

significant lean uphill on neighboring Douglas fir, dead top, poor structural
integrity

36

28

20

uneven, one-sided canopy, shelf fungus at base to 20-ft in height, honeysuckle
vines
uneven, one sided canopy growing together as one canopy with tree 197

leaning, high canopy, skeletal leaves, shaded out
high canopy, water sprouts, insect damage on trunk, honeysuckle, poison oak
climbing trunk

13

2

12

Mazzard Cherry

Pseudotsuga menziesii Douglas Fir

5%

9

2

40

12

California Black Oak

Quercus kelloggii

40

Oregon White Oak

California Black Oak

221

Quercus kelloggii

CANOPY Health/
(ft)
Condition* Arborist Notes
uneven canopy, thin foliage / branching, outcompeted for sun / canopy space
20
2

Pseudotsuga menziesii Douglas Fir

26

Quercus garryana

N/A

220

8

225

Pseudotsuga menziesii Douglas Fir

185

(2) 20

DBH
(in)

Plan ID Genus & Species
Common Name
Pseudotsuga menziesii Douglas Fir
219

226

184

Oregon White Oak

Suckers

% Deadwood

CANOPY Health/
(ft)
Condition* Arborist Notes
upright form, competing for sunlight, gauls, skeletonized leaves
35
3

Thin/sparse canopy

DBH
(in)

Ivy on trunk

Common Name
Oregon White Oak

Co-dominant Leader
Surface Roots

Plan ID Genus & Species
Quercus garryana
179

10%
20%
15%
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APPENDIX B - IPAC REPORT

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Oregon Fish And Wildlife Office
2600 Southeast 98th Avenue, Suite 100
Portland, OR 97266-1398
Phone: (503) 231-6179 Fax: (503) 231-6195
https://www.fws.gov/oregonfwo/articles.cfm?id=149489416

In Reply Refer To:
Consultation Code: 01EOFW00-2021-SLI-0206
Event Code: 01EOFW00-2021-E-00407
Project Name: E 40th Ave tank

February 03, 2021

Subject: List of threatened and endangered species that may occur in your proposed project
location or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan
(http://www.fws.gov/windenergy/eagleBguidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at:
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm
http://www.towerkill.com and
http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to investigate opportunities for incorporating conservation of threatened and
endangered species into project planning processes as a means of complying with the Act. If you
have questions regarding your responsibilities under the Act, please contact the Endangered
Species Division at the Service s Oregon Fish and Wildlife Office at (503) 231-6179. For
information regarding listed marine and anadromous species under the jurisdiction of NOAA
Fisheries Service, please see their website (http://www.nwr.noaa.gov/habitat/
habitat_conservation_in_the_nw/habitat_conservation_in_the_nw.html).
Please include the Consultation Tracking Number in the header of this letter with any request for
consultation or correspondence about your project that you submit to our office.
Attachment(s):
Ƒ Official Species List
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
Oregon Fish And Wildlife Office
2600 Southeast 98th Avenue, Suite 100
Portland, OR 97266-1398
(503) 231-6179
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Project Summary
Consultation Code: 01EOFW00-2021-SLI-0206
Event Code:
01EOFW00-2021-E-00407
Project Name:
E 40th Ave tank
Project Type:
WATER SUPPLY / DELIVERY
Project Description: water tank construction
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/@44.0100168,-123.08344807263985,14z

Counties: Lane County, Oregon
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Endangered Species Act Species
There is a total of 9 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Birds
NAME

STATUS

Marbled Murrelet Brachyramphus marmoratus

Threatened

Population: U.S.A. (CA, OR, WA)
There is final critical habitat for this species. The location of the critical habitat is not available.
Species profile: https://ecos.fws.gov/ecp/species/4467

Northern Spotted Owl Strix occidentalis caurina

Threatened

There is final critical habitat for this species. The location of the critical habitat is not available.
Species profile: https://ecos.fws.gov/ecp/species/1123

Yellow-billed Cuckoo Coccyzus americanus

Threatened

Population: Western U.S. DPS
There is proposed critical habitat for this species. The location of the critical habitat is not
available.
Species profile: https://ecos.fws.gov/ecp/species/3911

Fishes
NAME

STATUS

Bull Trout Salvelinus confluentus

Threatened

Population: U.S.A., conterminous, lower 48 states
There is final critical habitat for this species. The location of the critical habitat is not available.
Species profile: https://ecos.fws.gov/ecp/species/8212
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Insects
NAME

STATUS

Fender's Blue Butterfly Icaricia icarioides fenderi

Endangered

There is final critical habitat for this species. The location of the critical habitat is not available.
Species profile: https://ecos.fws.gov/ecp/species/6659

Flowering Plants
NAME

STATUS

Bradshaw's Desert-parsley Lomatium bradshawii

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/5743

Kincaid's Lupine Lupinus sulphureus ssp. kincaidii

Threatened

There is final critical habitat for this species. The location of the critical habitat is not available.
Species profile: https://ecos.fws.gov/ecp/species/3747

Nelson's Checker-mallow Sidalcea nelsoniana

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/7340

Willamette Daisy Erigeron decumbens

Endangered

There is final critical habitat for this species. The location of the critical habitat is not available.
Species profile: https://ecos.fws.gov/ecp/species/6270

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.

Patrick Keller
From:
Sent:
To:
Subject:

Jeff Krueger
>
Monday, November 30, 2020 5:24 PM
Laura.Farthing@EWEB.ORG; Lizzie Zemke; Jennifer.Connors@EWEB.ORG
[EXT] Elliot Hill Vegetation Management

WARNING: External Sender - use caution when clicking links and opening attachments.

Hello all. I am a landscape architect and ecologist and live in south Eugene about a half mile from
Elliot Hill. I have often enjoyed visiting this fantastic natural site in the heart of the city. I understand
you're determining future management priorities on this property and I wanted to weigh in.
In a professional capacity, I have been working closely with the Willamette Valley Oak and Prairie
Cooperative (https://willamettepartnership.org/wvopc/) for a number of years, managing the
development of a valley-wide Strategic Action Plan to protect and enhance this rapidly declining
habitat type. This plan notes the rapid decline and degradation of these once common habitats
across the valley and calls for identification and conservation of remnant oak and prairie habitats
where they exist (Elliot Hill) and for the management of these properties in a way that preserves and
enhances the oak and prairie vegetation over the long-term. In particular, the plan calls for reduced
conifer encroachment, which shade and eventually kill the oaks, and for controlling invasive
vegetation such as non-native trees (e.g., cherry and hawthorn) and shrubs (e.g., blackberry and
Scotch broom).
I would encourage EWEB to support our valley-wide efforts to protect this valuable and rapidly
declining habitat type locally, including Elliot Hill, and the at-risk wildlife species it supports (e.g.,
native pollinators, Western bluebirds, white-breasted nuthatch, etc.).
Thank you for your careful consideration of this issue and for all the EWEB does for our community.
Best, Jeff Krueger (

)
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Patrick Keller
From:
Sent:
To:
Cc:
Subject:
Attachments:

Bart Johnson <
>
Friday, November 27, 2020 7:44 PM
Lizzie Zemke
Laura Farthing
Re: [EXT] Re: forested site on E. 40th in south Eugene
MNRS_Elliott_Tugman[1].jpg; Elliot Hill plant list 2001.xlsx

Lizzie and Laura,
Thanks for the reminder and apologies for not being able to respond sooner.
I went back to my class files, located our plant species list from spring 2001 and formatted for your use (attached). This
data was collected from a set of randomly‐located 1 m2 plots, and thus not intended to be a complete species list. You’ll
see that the site contains a large proportion of native species, including three native bunchgrasses that are valued as
cornerstones of our upland native prairies and Oregon white oak savannas, and uncommon in natural areas inside
Eugene city limits. There are also some beautiful prairie and oak‐pine savanna wildflowers including camas, western
buttercup, fawn lily and native onions. I’ve done less observations of animals at the site but have seen both Western
gray squirrel, one of 20 mammals listed as strategy species in Oregon, and White‐breasted (Slender‐billed) Nuthatch,
one of 58 birds listed as Oregon strategy species, both of which depend on Oregon white oak habitats. Both are officially
listed as sensitive species in Oregon.
I’ve been conducting class projects at Elliot (EWEB) Hill for nearly 25 years now. The main reason is that it is a key
remnant of our Willamette Valley oak savanna, which has been identified as one of the most important strategy habitats
for conservation in the State of Oregon (https://www.oregonconservationstrategy.org/). Our savanna and prairie
grasslands were the dominant ecosystems of the Willamette Valley floor and foothills prior to Euro‐American settlement
(circa 1840) and are listed as among the most imperiled ecosystems on North America, have suffered approximately 95%
loss since that time. Elliot Hill was singled out in the Eugene Metro Natural Resource Study (circa 2000) as part of the
Elliot Hill/Tugman Park oak complex. Both these two natural areas and much of the intervening neighborhoods are the
core of a neighborhood with substantial remnant savanna oaks still persisting in residential yards.
One of the key threats to remaining oak habitats in Oregon is invasion from Douglas‐fir, which represents an important
but still common forest type in the Pacific Northwest. This is exactly the situation at Elliot Hill. I’ve watched as Douglas‐
fir have continued to overtop and suppress the oaks at Elliot Hill, killing many in the process. Ponderosa pine, another
important savanna species is also sensitive to Douglas‐fir invasion and suffering at Elliot Hill as a consequence. Given
that oak savanna and prairie are high‐priority Oregon strategy habitats, my hope has long been that EWEB or the city
would manage the site to restore oak savanna and woodland. This doesn’t necessarily mean I would advocate that all
Douglas‐fir should be removed from the site. There are a few large, Douglas‐fir on the site and, having a minor Douglas‐
fir component to oak savanna and woodland can also benefit some native species such as the western gray squirrel.
There are also areas on the eastern edge of the site that have completely converted to Douglas‐fir and thus pose less of
a current threat to the oaks than the areas where oak and ponderosa pine are still alive. However, as a fire ecologist I
would also strongly recommend that Douglas‐fir at the site be thinned to follow best management practices for reducing
fire hazard, which generally means at least 10’ of space between tree crowns to reduce the threat of a crown fire. Such
thinning would also allow the Douglas‐fir to retain their lower branches and deeper canopies, improving habitat value
for native wildlife.
In summary, Elliot Hill is a remnant of our once extensive prairie and oak savanna ecosystems. These ecosystems are
top conservation priorities in the state of Oregon and the nation. They also provide high recreational and aesthetic
values, as evidenced by the open oak woodland on the north of the site. The City of Eugene has made the acquisition
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and restoration of prairie and oak habitats one of its top conservation, recreation and educational priorities. I strongly
urge EWEB to work with the city to strengthen the habitat and civic value of the Elliot Hill‐Tugman Park neighborhood
through prairie and oak habitat restoration.
Please feel free to contact me if you have any questions. If there is anywhere else I should submit these comments to
have them entered into the public record, please let me know.
Sincerely,
Bart Johnson
‐‐
Bart R. Johnson, Ph.D. MLA
Professor
Department of Landscape Architecture
University of Oregon

From: Lizzie Zemke <lzemke@dowl.com>
Date: Friday, November 27, 2020 at 3:38 PM
To: Bart Johnson
Subject: RE: [EXT] Re: forested site on E. 40th in south Eugene
Hi Bart
I am getting close to having a draft report for EWEB about their site on east 40th Ave. I spent a long and enjoyable day in
October walking through the site and noting plant communities etc. and have what I think is a good description and
assessment of the conditions out there. It would be really helpful at this point for me to see a plants and animals lists for
the site—I saw a white-breasted nuthatch, a sapsucker and several other bird species while I was out there but because I
was there for only a day I am sure there are many regular visitors that I missed.
Also it would be helpful to hear your thoughts on the relative habitat value provided by the different plant communities on
the site and your thoughts, if you have any, on potential restoration and enhancement approaches for whatever habitat
remains once the water tanks are constructed.
I know you said you were busy until after December 1st, so I am wondering if you would have time sometime next week to
talk with me about the site? I will submit a draft to EWEB with a few gaps that still need to be filled on Monday. One of
those yet-to-be-filled gaps will be for input that I receive from you and from some local environamtal organizations.
Thanks!
-Lizzie
Lizzie Zemke, PWS, CERP
Environmental Specialist
DOWL
(425) 869-2670 | office
(425) 947-8523 | direct

From: Bart Johnson <
>
Sent: Friday, November 6, 2020 6:42 PM
To: Lizzie Zemke <lzemke@dowl.com>
Subject: [EXT] Re: forested site on E. 40th in south Eugene
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WARNING: External Sender - use caution when clicking links and opening attachments.

Lizzie, I’d be happy to speak with you or provide commentary. What are your timelines? I’ve got a lot of tight deadlines
until early December but if this is a critical time for you lets talk soon.
bart

From: Lizzie Zemke <lzemke@dowl.com>
Date: Friday, November 6, 2020 at 1:56 PM
To: Bart Johnson
Subject: forested site on E. 40th in south Eugene
Hi Mr. Johnson
I am working with Laura Farthing at EWEB on a project to locate a new water tank on a forested EWEB-owned site in
Eugene that I understand you and your students are familiar with. Neighbors of the site are understandably very
interested in preserving as much of the forest as possible and my job is to prepare a report and map that describes and
evaluates the on-site habitat, identify wildlife species that use the site, and help EWEB site the tank in the least
environmentally-damaging location possible.
I have visited the site and am in the process of developing a map of the plant communities I observed. I observed a
number of bird species during my site visit and neighbors have shared their wildlife observations with me as well. I am
wondering if you might have additional information about the site that you would be willing to share with me either via
email or a phone call.
Any information you might be able provide would be much appreciated! Thanks!
Lizzie Zemke, PWS, CERP
Environmental Specialist
DOWL
(425) 869-2670 | office
(425) 947-8523 | direct
8410 154th Avenue NE Ste 120
Redmond, WA 98052
www.dowl.com
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Patrick Keller
From:
Sent:
To:
Subject:
Attachments:

Edward Alverson <
>
Sunday, December 13, 2020 3:38 PM
ALVERSON Edward R; Bart Johnson; Laura.Farthing@EWEB.ORG; Lizzie Zemke;
Jennifer.Connors@EWEB.ORG
[EXT] Re: Elliot Hill comments to EWEB due
EWEB Elliot Hill 2013 crop.jpg; EWEB Elliot Hill 1990 crop.jpg; EWEB Elliot Hill 1960 crop.jpg

WARNING: External Sender - use caution when clicking links and opening attachments.

Laura and Lizzie – I hope it is not too late to follow up on this topic. I was able to get out to the site last
weekend, so now I have a better handle on the site characteristics and context. The Elliot Hill parcel
includes upland prairie, oak savanna, oak and mixed oak-conifer woodland/forest, and conifer forest. All of
these habitats are of value but it is the prairie, savanna, and oak woodland this is particularly important to
highlight, given that these habitat types were formerly very extensive in the Willamette Valley but have
experienced extreme reduction in extent (90% to 99%) due to agriculture, urbanization, and fire
suppression. Indeed, the Elliot Hill property is a remnant of a formerly extensive mosaic of prairie and
savanna that was found in that part of Eugene, indications of which are evidenced by native oaks
persisting in people’s yards and other developed properties. The condition of the landscape is well
documented from the original government land surveys in the 1850’s (I can provide more site-specific
detail on the 1850’s surveys if that would be helpful.
I’ve also attached aerial photos from 1960, 1990, and 2013 to provide some perspective on the very
substantial change that has impacted the oak habitat on the parcel in recent years as conifers have taken
over areas that previously were oak-dominated. This photo sequence speaks to the need for active
management of oak habitats to sustain their continued existence as conifers expand their territory in the
face of fire exclusion.
If you haven’t already seen it, the Oregon Conservation Strategy
(https://oregonconservationstrategy.org) is a good starting point as it identified prairie and savanna
(under “Grasslands”) and oak woodlands as conservation priorities in the Willamette Valley. The presence
of ponderosa pine and California black oak is also significant; these species are often associated with
Oregon white oak in Lane County but are absent (black oak) or very scattered (ponderosa pine) elsewhere
in the Willamette Valley.
If you go to the Compass mapping tool and zoom in to the Elliot Hill site you will see that the property is
located within the West Eugene Conservation Opportunity Area. Further detail on conservation priorities
for Willamette Valley prairie and oak habitats can be found in the Willamette Valley Oak-Prairie
Cooperative Strategic Action Plan, which was completed earlier this year:
https://willamettepartnership.org/wvopc/
While Elliot Hill is a relatively small parcel, it is worth considering the value of small sites to conservation
goals, as part of a diverse strategy and a complement to large protected tracts. And, in some cases (such
as for oak-associated birds) the habitat on the EWEB parcel may be part of a larger habitat block that
includes remnant oak stands located on nearby residential lots. A recent journal article published in the
Proceedings of the National Academy of Sciences highlights the value of small habitat remnants for
conservation, and specifically references the Willamette Valley as a case in point:
https://www.pnas.org/content/pnas/116/3/909.full.pdf
Also I might mention that if habitat conservation is not be the primary purpose for EWEB owning this
property, figuring out how to incorporate multiple objectives is an important challenge. This is actually
true for many sites in the Willamette Valley where multiple objectives need to be accommodated. This can
take a bit of extra effort, but given how much of the historic prairie and oak habitat in the Willamette
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Valley has been lost in the past 170 years, it is important. I’d be happy to provide further information or
feedback on the site if that would be helpful. Getting a more complete handle on species that are present
on the property would be really useful thing for developing and implementing a management plan. For
example, when I visited the property last weekend I observed several very problematic non-native
species, including ivy, shining geranium, and spurge laurel. Ivy is pretty easy to remove, and shining
geranium is very difficult once established. I only saw one plant of spurge laurel, which can be extremely
invasive in oak woodlands. Given its potential for being an invader it would be good to prioritize inventory
and removal of this species in a management plan.
Feel free to follow up with me if I can be of any further assistance.
Ed Alverson

[EXTERNAL

]

The closest to a formal point of contact for the EWEB report and recommendations are Laura and Lizzie.

Laura Farthing <Laura.Farthing@EWEB.ORG>
Lizzie Zemke <lzemke@dowl.com>
Jennifer Connors <Jennifer.Connors@EWEB.ORG>

Of them, Laura is the lead contact from what I can tell and is the one completing the draft report.

The other route is one she gave below. I’m going to take my submitted comments and also submit them
through one of the links provided:
“As discussed, here is the link that includes the instructions to contact EWEB’s board. There are options
to email your commissioner directly, to contact the board directly, and if you scroll down to the information
about the upcoming board meeting there is a link to a form for providing public
comment. http://www.eweb.org/about-us/board-of-commissioners”

Best, Bart
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Patrick Keller
From:
Sent:
To:
Subject:

stephen anderson
Wednesday, October 14, 2020 7:39 PM
Lizzie Zemke
Re: [EXT] Ecological Study

>

Lizzie,
Here is the list....we have lived here for 21 years, and can attest that nearly all of the wildlife listed are regular residents
of these woods...not just passing through. We find it strange that the sequence of the tanks is exactly backwards, if they
truly wish to protect habitat. Obviously, one day, all three tanks will need to be completed, but there is no good reason
to locate the first tank right in the stand of old growth trees that will devastate much of the crucial habitat for animals
that live here now. It would not seem unreasonable to ask for a reversal of the tank sequence in light of this fact. We are
willing to bet it didn't even cross the minds of the engineers to think outside their initial plan, which did not take into
account the present timber grove....except for the fact that it is in the way. Please keep us apprised of your progress, call
if you have any questions.
Stephen Anderson
Eugene, OR 97405

Birds and animals of EWEB Hilyard
Varied Thrush
Robin
Hairy Woodpecker
Downy Woodpecker
Pileated Woodpecker
Towhee
Chickadees
Barred Owl
Western Screech Owls
Stellar’s Jay
Yellow‐rumped warbler
Bush Tit
Ruby‐crowned Kinglet
Allen’s Hummingbird
Western Flicker
Cedar Waxwing
Evening Grosbeak
Sharp‐shinned Hawk
Oregon Junco
Pygmy Nuthatch
Red‐breasted Sapsucker
Grey Squirrel
Raccoon
1

Opossum
Black‐tailed Deer
White‐crowned Sparrow
Vaux’s Swift
Violet‐green Swallow
Scrub Jay
Lesser Goldfinch
Song Sparrow
Chestnut‐backed Chickadee
Common Bush‐tit
Rio Grand Turkey
Great Horned Owl
Cooper’s Hawk

On Wed, Oct 14, 2020 at 1:25 PM Lizzie Zemke <lzemke@dowl.com> wrote:
Hello Mr. Anderson
Thanks for getting back to me. Please do forward your bird and animal sightings list to me. We would like as much
additional information about the site as we can get!

-Lizzie

Lizzie Zemke, PWS, CERP
Environmental Specialist
DOWL
(425) 869-2670 | office
(425) 947-8523 | direct

From: stephen anderson
Sent: Tuesday, October 13, 2020 4:37 PM
To: Lizzie Zemke <lzemke@dowl.com>
Subject: [EXT] Ecological Study

>

WARNING: External Sender - use caution when clicking links and opening attachments.

I have a list of the birds and animals we regularly see in these EWEB woods. Several of our neighbors compared what
we know and see. Please contact me, if I'm this is where my list should be forwarded. Also, given the tank locations
already laid out, a pertinent question comes to mind: given the devastating impact of the present location of tank
number one on the present habitat used by many of the denizens on our list, why wouldn't it be possible to reverse the
tank numbers, which would leave intact for many more years the habitat that birds such as our Pileated Woodpeckers
depend upon. I'm guessing it's a question that the engineers never even considered, but for those of us living here it
would make a world of difference in the coming decades. It's a question that deserves an answer. Also, I find it curious
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that the wildlife/ecological survey is being done this late in the year, when many of our birds have already begun their
migrations, and aren't here to be considered.

Stephen Anderson
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Patrick Keller
From:
Sent:
To:
Subject:

Carol Anne Anderson
>
Thursday, October 15, 2020 4:46 PM
Lizzie Zemke
[EXT] EWEB Response regarding Flora and Fauna

WARNING: External Sender - use caution when clicking links and opening attachments.

Thank you for your interest in obtaining information from those of us who reside adjacent to or near the E 40th EWEB
property in Eugene.
Though my family has lived here for 45 years, I know little about the wildlife except that it is to be enjoyed. I have few
comments.
Regarding plant life. Our family has enjoyed the many trees and a lovely display of buttercups in the springtime. There
also are some low‐growing lilies at that time. In late summer the family enjoyed picking blackberries until the poison
oak overwhelmed us. I would suggest that keeping the ground below the trees or dead trees cleaned would be smart
for maintenance and fire prevention.
Regarding animals. There are entirely too many raccoons and plenty of squirrels. A neighbor has put up some sort of
bat home (for lack of the proper name) which is not appreciated. The birds are nice. Most specifically, we have enjoyed
the flickers which visit our garden annually. We always assumed it was the same pair who visited. But this year when
smoke was so thick from fires, we noticed a flock of thirty or more stop by en route out of the area. A wonder to see.
We worry about vagrants for our property safety and appeal. There are teens who like to hang out in the warm
months. Some have had little campfires and there.
Thank you for listening. I'm sure many of my neighbors are much more informed and educated in this area. Good luck.
Carol Anderson
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Patrick Keller
From:
Sent:
To:
Cc:
Subject:
Attachments:

David de Lorenzo
>
Saturday, October 17, 2020 5:34 PM
Lizzie Zemke
Martha Dickey
[EXT] Fauna and Flora Information re: EWEB Project
Species Observed at 4260 Hilyard Street.docx

WARNING: External Sender - use caution when clicking links and opening attachments.

Hi Lizzie,
My wife, Martha, and I live on property that abuts the EWEB property on which they intend to build water storage
tanks.
I understand that you are requesting information about wildlife that lives in this vicinity. I am writing to provide you with
a list of the fauna and flora that we have observed at our home since we moved here in September 2016. That list is
attached with this email.
We are quite concerned about the impact this project will have on the species listed on the attached. This area is a
comprehensive ecosystem that supports these species and the major changes being planned to the area will have a
rippling effect on that entire system.
Let me know if you have any questions.
cheers,
David
+++++++
David de Lorenzo & Martha Dickey
Eugene, OR 97405
+++++++
Please send your input to me by Monday, Oct. 26 at the email address below.
Additionally, if you are aware of anyone else who might have specific natural resource or wildlife use information to
share about the site, please feel free to forward this message and my contact information to them. Thank you for your
help, I hope to hear back from you soon!
Lizzie Zemke, PWS, CERP
DOWL Environmental Specialist
lzemke@dowl.com
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Patrick Keller
From:
Sent:
To:
Subject:

WARNING:

Mary Ann Hanson
>
Wednesday, October 14, 2020 2:51 PM
Lizzie Zemke
[EXT] EWEB Water Storage Improvement Project historical information on site flora and fauna

External Sender - use caution when clicking links and opening attachments.

Hello,
I am one of EWEB's neighbors living at the foot of Elliott Hill. My parents bought this
house about 1963 and lived here until their deaths a few years ago. I was a teenager
when we moved here from another part of the Eugene area and lived in the family home
until I married and moved away. My husband and I returned in 1993 to help my aging
parents. We still live here. So I have a fairly long history with what we always called
"The Hill." As a young person I loved nature and everything about it, so I collected
insects, flowers, etc.
I remember
snakes and
but surely
possible a

how different The Hill was in 1963. There were quail, pheasants, skinks,
tree frogs. I don't remember deer, raccoons, or wild turkeys being present,
they were here in smaller numbers. There was an occasional opossum and
skunk - the odor was distinctive!

I do miss the butterflies - I only counted six or seven species this year. That is
related to your work though, as many host plants are gone. The wild flowers were legion
at first. There were many fewer houses then, of course. Here is a brief list of those I
remember:
Achillea millefolium
Aquilegia formosa
Berberis (repens?)
Camassia quamash (blue but one white flowered plant) Claytonia lanceolata (pink)
Corallorhiza striata Dichelostemma congestum Dodecatheon dentatum (I remember they were
pink though) Erythronium oreganum Fritillaria lanceolata Goodyera oblongifolia Iris tenax
Lupinus bicolor Plantago lanceolata Prunella vulgaris Ranunculus sp.
Rosa (two forms)
Saxifraga sp.
Sidalcea sp.
Tellima grandiflora
Trillium ovatum
Viola sempervirens?
Cornus nuttallii
Ribes sanguineum
Mary Ann Hanson
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Patrick Keller
From:
Sent:
To:
Subject:

stephen anderson
Tuesday, October 13, 2020 4:37 PM
Lizzie Zemke
[EXT] Ecological Study

>

WARNING: External Sender - use caution when clicking links and opening attachments.

I have a list of the birds and animals we regularly see in these EWEB woods. Several of our neighbors compared what we
know and see. Please contact me, if I'm this is where my list should be forwarded. Also, given the tank locations already
laid out, a pertinent question comes to mind: given the devastating impact of the present location of tank number one
on the present habitat used by many of the denizens on our list, why wouldn't it be possible to reverse the tank
numbers, which would leave intact for many more years the habitat that birds such as our Pileated Woodpeckers
depend upon. I'm guessing it's a question that the engineers never even considered, but for those of us living here it
would make a world of difference in the coming decades. It's a question that deserves an answer. Also, I find it curious
that the wildlife/ecological survey is being done this late in the year, when many of our birds have already begun their
migrations, and aren't here to be considered.
Stephen Anderson
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Patrick Keller
From:
Sent:
To:
Subject:

Carol Anne Anderson <
>
Tuesday, October 20, 2020 3:52 PM
Lizzie Zemke
Re: [EXT] EWEB Response regarding Flora and Fauna

Thank you for your kind follow up.
Of course I neglected to mention the obvious deer and the horrible rats.
Cheers. Have fun.
On Tue, Oct 20, 2020 at 1:56 PM Lizzie Zemke <lzemke@dowl.com> wrote:
Hello Ms. Anderson
Thanks so much for letting us know your thoughts on the E 40th Ave site. I saw several flickers out there myself when I
visited a week or so ago, but the sight of 30 must have been impressive! We will keep you informed as the project
progresses.

-Lizzie

Lizzie Zemke, CERP
Environmental Specialist
DOWL
(425) 869-2670 | office
(425) 947-8523 | direct

From: Carol Anne Anderson
Sent: Thursday, October 15, 2020 4:46 PM
To: Lizzie Zemke <lzemke@dowl.com>
Subject: [EXT] EWEB Response regarding Flora and Fauna

WARNING: External Sender - use caution when clicking links and opening attachments.

Thank you for your interest in obtaining information from those of us who reside adjacent to or near the E 40th EWEB
property in Eugene.

Though my family has lived here for 45 years, I know little about the wildlife except that it is to be enjoyed. I have few
comments.
1

Regarding plant life. Our family has enjoyed the many trees and a lovely display of buttercups in the springtime. There
also are some low‐growing lilies at that time. In late summer the family enjoyed picking blackberries until the poison
oak overwhelmed us. I would suggest that keeping the ground below the trees or dead trees cleaned would be smart
for maintenance and fire prevention.

Regarding animals. There are entirely too many raccoons and plenty of squirrels. A neighbor has put up some sort of
bat home (for lack of the proper name) which is not appreciated. The birds are nice. Most specifically, we have
enjoyed the flickers which visit our garden annually. We always assumed it was the same pair who visited. But this
year when smoke was so thick from fires, we noticed a flock of thirty or more stop by en route out of the area. A
wonder to see.

We worry about vagrants for our property safety and appeal. There are teens who like to hang out in the warm
months. Some have had little campfires and there.

Thank you for listening. I'm sure many of my neighbors are much more informed and educated in this area. Good luck.

Carol Anderson
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Patrick Keller
From:
Sent:
To:
Cc:
Subject:

Laura Farthing <Laura.Farthing@EWEB.ORG>
Sunday, October 18, 2020 4:31 PM
Lizzie Zemke
Jennifer Connors
[EXT] Fwd: Reminder: E. 40th Ecological Study

WARNING: External Sender - use caution when clicking links and opening attachments.

See below.
Thanks,
Laura

Begin forwarded message:
From: Jackie Mikalonis
Date: October 18, 2020 at 2:53:02 PM PDT
To: Water Storage <water.storage@EWEB.ORG>
Subject: Re: Reminder: E. 40th Ecological Study
Caution: This email originated from outside of the organization

Lizzie,
Thank you for the opportunity to provide feedback. As an adjacent property owner I may have
information useful to the study. Please let me know what and how the data should be organized. Thank
you.
Jackie Mikalonis
Eugene
Sent from my iPhone

On Oct 17, 2020, at 1:23 PM, Eugene Water & Electric Board
<water.storage@eweb.org> wrote:

1

DRAFT

Foundation Engineering, Inc.
Professional Geotechnical Services

Laura Farthing, P.E.
Senior Engineer – Water
Eugene Water & Electric Board
4200 Roosevelt Boulevard
Eugene, Oregon 97440

March 12, 2021

East 40th Avenue Storage Tank
Geotechnical Investigation and Seismic Hazard Study
Eugene, Oregon

Project No.: 2201086

Dear Ms. Farthing:
We have completed the requested geotechnical investigation and seismic hazard
study for the above-referenced project. Our report includes a description of our
work, a discussion of the site conditions, a summary of laboratory testing, and a
discussion of engineering analyses. Recommendations for site preparation and
foundation design and construction are also provided.
A seismic hazard study was also completed to identify potential geologic and
seismic hazard and evaluate the effect those hazards may have on the proposed
site. The study fulfills the requirements presented in the 2019 Oregon Structural
Specialty Code (OSSC 2019) for site-specific seismic hazard reports for essential
and hazardous facilities, and major and special-occupancy structures. The 2019
OSSC is based on the 2018 International Building Code and ASCE 7-16. Results of
the study (provided in Appendix D) indicate there are no geologic or seismic
hazards that require special design consideration or would preclude construction
of the proposed reservoir.
There are numerous values in geotechnical investigations that are approximate
including calculated parameters, measured lengths, soil layer depths, elevations,
and strength measurements. For brevity, the symbol “±” is used throughout this
report to represent the words approximate or approximately when discussing these
values.
It has been a pleasure assisting you with this phase of your project. Please do not
hesitate to contact us if you have any questions or if you require further assistance.
Sincerely,
FOUNDATION ENGINEERING, INC.

Mallory L. McAdams, E.I.T.
Geotechnical Staff

David L. Running, P.E., G.E.
Senior Geotechnical Engineer

820 NW Cornell Avenue • Corvallis, Oregon 97330 • 541-757-7645
7857 SW Cirrus Drive, Bldg 24 • Beaverton, Oregon 97008 • 503-643-1541

DRAFT
GEOTECHNICAL INVESTIGATION
AND SEISMIC HAZARD STUDY

BACKGROUND

The Eugene Water & Electric Board (EWEB) is planning to construct one or two new
reservoir tanks on a currently undeveloped property located at the south terminus
of Patterson Street, south of E 40th Avenue in Eugene, Oregon. The site location is
shown on Figure 1A (Appendix A). The proposed site layout including two tanks is
shown on Figure 2A (Appendix A). The new 7.5-million-gallon tanks will have a
diameter of 210 feet and will extend up to 35 feet below the current grades with a
bottom of tank elevation of El. 577.
A preliminary investigation of the site was conducted by Branch Engineering. That
investigation included five borings advanced using a track-mounted air-rotary drill
rig. The drilling was able to confirm the presence of bedrock, but the use of
air-rotary precluded the ability to obtain rock core samples. Therefore, additional
exploratory drilling was required to provide more detailed information for design
and construction.
EWEB is the project owner and Murraysmith is the lead design consultant. EWEB
retained Foundation Engineering, Inc. to conduct a geotechnical investigation for
the project. Our scope of work was outlined in a proposal dated October 1, 2020,
and authorized by Personal Services Contract # 20-200-Q.
The geotechnical investigation included exploratory drilling and laboratory testing,
described in subsequent sections of this report. Preliminary information from the
investigation was provided to EWEB to assist them with their preliminary planning
and selection of the tank locations. We understand EWEB is currently considering
constructing a tank on the west side of the site and constructing a second tank on
the east side in the future. This report includes analyses and design and
construction recommendations that can be used for both tanks.
LOCAL GEOLOGY

Detailed discussions of the local and regional geology, tectonic setting, local
faulting, historical seismicity, seismic hazards, and design earthquakes are included
in the Site-specific Seismic Hazard Study report (Appendix D). References cited in
this section are found in Appendix D. An abbreviated discussion of the local
geology is provided below.
The project site is located within the southern Willamette Valley, ±3 miles south of
the Willamette River in South Eugene. Local geologic mapping indicates the project
site is underlain by bedrock of the Fisher Formation (Yeats et al., 1996; Madin and
East 40th Avenue Storage Tank
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Murray, 2006; McClaughry et al., 2010). The Fisher Formation consists of
volcaniclastic sedimentary rocks and tuffs with interfingering andesitic to basaltic
flows, and the rocks can be deeply weathered or hydrothermally altered (Walker
and Duncan, 1989; Yeats et al., 1996; Madin and Murray, 2006).
The subsurface conditions encountered in our explorations are consistent with the
mapped local geology. Basalt and associated volcanics encountered within the
explorations are interpreted to be the Fisher Formation based on the local geologic
mapping. Details of the subsurface conditions are provided in the Subsurface
Conditions section below and in the exploration logs (Appendix B).
FIELD EXPLORATION

We drilled seven exploratory borings (BH-1 through BH-7) at the site between
November 9 and November 15, 2020. BH-1 through BH-3 were drilled near the
proposed east tank, BH-5 through BH-7 were drilled near the proposed west tank,
and BH-4 was drilled between the two tanks. The explorations extended to depths
of ±30 to 52 feet. The individual drilling depths were selected to extend below the
planned bottom of tank elevations. The boring locations are shown on Figure 2A.
The ground elevations at the boring locations were estimated based on the
topographic survey contours.
The borings were drilled using a CME-55 track-mounted drill rig with mud-rotary
drilling and HQ-sized wire-line coring methods. Soil samples were obtained at
2½-foot intervals using a split-spoon sampler in conjunction with the Standard
Penetration Test (SPT). The SPT provides an indication of the relative stiffness or
density of the soil. Continuous, HQ-wire line rock coring was completed once
coreable rock was encountered.
The borings were continually logged during drilling. The final logs (Appendix B)
were prepared based on a review of the field logs and the results of the laboratory
testing, and an examination of the soil and rock samples in our office. Upon
completion of drilling, the boreholes were backfilled with bentonite chips and
bentonite grout, in accordance with Oregon Water Resources Department (OWRD)
guidelines.
LABORATORY TESTING

The laboratory testing included moisture content, percent fines, and Atterberg
Limits tests to help classify the soils according to the Unified Soil Classification
System (USCS) and estimate their overall engineering properties. Non-tested
samples were visually classified in accordance with ASTM D2487 and ASTM D2488.
USCS symbols shown on the boring logs for untested samples should be
considered approximations.
The test results are summarized in Table 1C
(Appendix C). The moisture contents are also shown on the boring logs
(Appendix B).
East 40th Avenue Storage Tank
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Nineteen unconfined compression (qu) tests were completed on rock core samples
to evaluate the bedrock strength. Six tests were conducted with continuous
stress-strain measurements to evaluate the elastic properties of the rock in addition
to the peak qu values. The other thirteen tests focused on the maximum qu values
only. The stress-strain curves are plotted on Figures 1C through 6C (Appendix C)
and the qu values for each of the tests and core sample information are summarized
in Table 2C (Appendix C). The test results indicate unconfined compressive
strengths ranging from ±8,216 to 26,388 psi, consistent with strong (R4) to very
strong (R5) rock.
SUMMARY OF SURFACE AND SUBSURFACE CONDITIONS

Surface Conditions
The site is located on the northern slope of an undeveloped, 10-acre parcel south
of E 40th Avenue. Survey information provided by EWEB indicates the crest of the
hill lies at ±El. 620. At the planned tank locations, the ground surface slopes down
to the northeast with ±5:1(H:V) to ±10:1(H:V) slopes. South of the planned tank
locations the ground surface slopes more steeply down to the southwest with
slopes as steep as ±2.5:1(H:V). The ground surface is predominately covered in
grass and several large trees. A meadow occupies the northern extent of the site.
Subsurface Conditions
We developed a series of cross-sections across the site utilizing topographic data
provided by EWEB and subsurface information from the borings. The cross-section
locations are shown on Figure 2A. The cross-sections, shown on Figures 3A
through 5A (Appendix A), indicate the site is underlain by a thin mantle of topsoil
followed by residual soil (i.e., bedrock that has decomposed in place to the
consistency of soil) and bedrock of the Fisher Formation. The topsoil consists of
soft to stiff sandy silt. The residual soil includes medium dense to very dense silty
sand with rock fragments and hard clayey silt with rock fragments.
Bedrock was encountered at depths of ±0.5 to 11 feet in most of the borings. The
exception was BH-7, which encountered bedrock at ±32.5 feet. The estimated
ground surface elevations, exploration depths, and bedrock elevations for each of
the borings are shown on the boring logs and the cross-sections. The data is also
summarized in Table 1B (Appendix B).
The bedrock is predominantly comprised of medium strong to very strong (R3 to
R5) basalt. Extremely weak to very weak (R0 to R1) silty sandstone was encountered
above the basalt in BH-3. Very weak to weak (R1 to R2) silty sandstone underlies
the basalt in BH-6 at ±38 feet. In BH-7, very weak (R1) sandy siltstone was
encountered below the residual soil from ±32.5 to 38 feet, followed by very weak
(R1) silty sandstone to ±39.9 feet and weak (R2) basalt breccia to ±44.6 feet. The
basalt breccia in BH-7 is underlain by strong to very strong (R4 to R5) basalt to the
bottom of the boring.
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The joint spacing typically ranges from close to moderately close. Rock Quality
Designation (RQD) values vary with location and depth and range from 0 to 100%.
The overall average RQD value is ±48%. An information sheet is included in
Appendix B providing descriptions of the weathering, rock hardness, jointing, and
RQD criteria used in our evaluation of the bedrock. Photos of the rock core are
shown in Photos 1B through 29B (Appendix B).
Ground Water
Mud-rotary drilling techniques precluded measurement of ground water levels in
the borings during drilling. Based on the subsurface conditions, we anticipate water
perches on the shallow bedrock in the wet, winter months. The perched water may
disappear in the dry, summer months.
DISCUSSION

Rock excavation will be the key geotechnical consideration. We understand the
planned finish floor (FF) elevation is El. 577 for both tanks. The excavations for the
tanks will extend 5 feet below the FF elevation (i.e., to El. 572) to provide room
beneath the floor slab for utilities, a granular leveling layer, a leak detection layer,
and a foundation drain layer.
Surface elevations near the planned tank locations range from ±El. 583 to El. 606.
Therefore, excavation depths ranging from ±11 to 34 feet will be required. Based
on the subsurface information from our boings, we anticipate excavations will
extend ±0.5 to 24 feet below the bedrock surface at the west tank location and ±14
to 26 feet below the bedrock surface at the east tank location.
The unconfined compression (qu) test results indicate qu values ranging from ±8,216
to 26,357 psi, with an average of ±19,666 psi. The joint spacing in the bedrock
typically ranged from close (i.e., 2 to 12 inches) to moderately close (i.e., 1 to 3 feet).
Based on the rock hardness and the joint spacing, we anticipate it will not be
practical to excavate the rock by digging with an excavator bucket alone. We
believe it will be necessary to fracture the rock prior to excavating. Potential rock
fracturing methods include hammering the rock with a hydraulic ram, drilling and
splitting, or controlled blasting. Considering the overall volume of the bedrock to
removed, we believe controlled blasting will be the most practical method for
breaking up the bedrock. We met on site with a blasting contractor and
representatives of EWEB and Murraysmith to discuss the conditions. It was
concluded blasting will be feasible. It was also determined if EWEB elects to build
one tank now and another in the future, blasting could be used as part of the current
work to pre-fracture the rock within the second tank footprint. This would allow
future site grading for the second tank to be completed with only minor rock
excavation and without the need for additional blasting. For this scenario, blasting
would be completed in the second tank footprint and the blasted material would be
left in place.
East 40th Avenue Storage Tank
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The proposed east tank will require a deep excavation within ±60 to 80 feet of the
property lines. Our borings in this area (BH-1, BH-2, and BH-4) encountered soft to
stiff sandy silt (topsoil) to ±0.5 to 3.3 feet, followed by medium dense to very dense
silty sand with rock fragments and some boulders (residual soil) to depths of ±9 to
11 feet. Medium strong to very strong (R3 to R5) basalt was encountered below the
residual soil. The topsoil and residual soil correspond to an OR-OSHA Class C soil.
OR-OSHA recommends a maximum temporary cut slope of 1.5:1(H:V) in this
material. The basalt will likely satisfy the OR-OSHA criterion for stable rock where
it is not disturbed. OR-OSHA allows vertical cuts in stable rock. The site layout and
subsurface conditions should provide sufficient room to grade the temporary cut
slopes to OR-OSHA standards without the need for shoring.
ENGINEERING ANALYSIS

Seismic Design
A detailed seismic hazard study was completed for the site and the findings are
summarized in Appendix D. The study concluded there are no seismic hazards that
would preclude construction of the proposed reservoir tanks, provided the
earthwork is completed as recommended herein.
. We developed site response spectra for the site in
accordance with the AWWA D110-13(R18) Section 4.3. The AWWA D110-13 site
response is separated into components with an impulsive component representing
the structure with 5% damping and a convective component with 0.5% damping
representing the fluid contents.
Based on the interpreted cross-sections, we anticipate the tank will be underlain by
medium strong to very strong (R3 to R5) basalt or a thin layer of very weak (R1) silty
sandstone and sandy siltstone or weak (R2) basalt breccia followed by medium
strong to very strong (R3 to R5) basalt. We have concluded the subsurface
conditions correspond to an AWWA Site Class B.
AWWA D110-13 references ASCE 7-05 for seismic design. Seismic design in
ASCE 7-05 utilizes USGS 2002 seismic maps. For our evaluation of the tank site, we
used the updated USGS 2014 maps referenced in ASCE 7-16 and OSSC 2019 to
provide the spectral accelerations consistent with the current building codes.
Risk-targeted maximum considered earthquake (MCER) ground motions on bedrock
were obtained using modified USGS 2014 maps with 2% probability of exceedance
in 50 years (i.e., a ±2,475-year return period). The modifications include factors to
adjust the spectral accelerations to account for directivity and risk. Murraysmith
also requested maximum considered earthquake (MCE) ground motions for a 10%
probability of exceedance in 50 years (i.e., a ±475-year return period). Spectral
accelerations for this return period were obtained from the USGS interactive
deaggregation website (USGS, 2014) using maps which include modification for
directivity.
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To develop the site response spectra, spectral accelerations at the ground surface
are adjusted using Fa and Fv values selected from ASCE 7-16 Tables 11-4-1 and
11-4-2. ASCE 7-16 stipulates Fa and Fv values be taken as 1.0 for rock conditions
consistent with a Site Class B, where site-specific velocity measurements are not
completed.
The AWWA D110-13 site response spectra for impulsive and convective
components with MCER ground motions with 2% probability of exceedance in
50 years are shown on Figure 6A (Appendix A). The site response spectra with MCE
ground motions with 10% probability of exceedance in 50 years are shown on
Figure 7A (Appendix A).
. Vertical accelerations may be analyzed based on AWWA
D110-13 Section 4.5 and Equation 4-36, with a B coefficient taken as 2/3. The
coefficient of vertical acceleration (Cv) may be calculated from Equations 4-37 and
4-38 using spectral accelerations (SDS and SD1) from Figures 6A and 7A.
. Liquefiable soils typically consist of saturated, loose sands and
non-plastic or low plasticity silt (i.e., a PI of less than 8). The site is underlain by
medium dense to very dense residual soil followed by relatively shallow bedrock.
These materials are not susceptible to liquefaction. Therefore, there is no
liquefaction hazard at the site.

Bearing Capacity and Settlement
We anticipate the new tank will have a concrete floor and a ring footing supporting
the perimeter wall. Interior column footings may also be required. The proposed
tank foundations will bear on compacted crushed rock underlain by bedrock
consisting of medium strong to very strong (R3 to R5) basalt or very weak (R1)
sandy siltstone, or on a leveling course. We recommend assuming a conservative
allowable bearing pressure of 30 ksf for design. The allowable bearing pressure
may be increased by one-third for the evaluation of transient loads (i.e., seismic and
wind).
We anticipate foundation settlement will be less than ½ inch if the foundations are
designed and constructed as recommended herein. The settlement will occur
immediately as the tank is filled with water.
Sliding Coefficient and Passive Resistance for Footings
The footings will bear on a leveling course of compacted crushed rock. For sliding
analysis, we recommend using a coefficient of friction of 0.5 between the base of
the footings and the crushed rock.
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Passive resistance of the backfill in front of the buried footings was calculated as an
equivalent fluid density equal to *Kp, where is the unit weight of the backfill and
Kp is the passive earth pressure coefficient. We anticipate the footings will be
backfilled with compacted Select Fill surrounded by bedrock. For these conditions,
we calculated the passive pressure on the footings assuming a soil unit weight ( )
of 130 pcf an internal friction angle of ( ) of 36 degrees. The calculations indicate
the ultimate passive resistance may be modeled using an equivalent fluid density
of ±500 pcf.
The passive resistance may be combined with the sliding resistance at the base of
the footings to evaluate the overall lateral resistance, however, the sliding and
ultimate passive resistances will develop with different displacements. The sliding
resistance will develop with very small transitional movement. Development of the
ultimate passive resistance on the footings may require a lateral displacement
corresponding to 1% of the buried footing height, assuming dense, compacted
crushed rock backfill.
Lateral Earth Pressures for Buried Walls
Lateral earth pressures will be imparted on the buried tank walls from the backfill.
We assume the backfill will consist of compacted Select Fill extending a minimum
of 10 feet beyond the tank wall, surrounded by compacted, native backfill. To
calculate lateral earth pressure on the buried walls, we assumed a of 130 pcf, of
36 degrees, and a wall friction angle ( ) of 22 degrees. Both static and seismic
loading conditions were analyzed, as discussed below.
. For load combinations where static loading is evaluated, the wall
deflection may not be sufficient to fully mobilize active earth pressure conditions.
Therefore, we recommend designing the walls using at-rest earth pressures. The
static lateral earth pressure on the walls may be calculated as ko* , assuming an
at-rest earth pressure coefficient (ko) of 0.41 and a of 130 pcf. This corresponds to
an equivalent fluid density of 53 pcf. The resultant of the at-rest pressure acts at
H/3 above the base of the wall, where H is the buried height of the wall.
. For load combinations where seismic loading is considered, it is
customary to assume the wall deflection will be sufficient to mobilize active earth
pressures. A study of seismic earth pressures on deep building basements (Lew et
al. 2010) concluded, total dynamic earth pressure on buried walls may be modeled
as triangular distribution calculated as kae* . The total dynamic earth pressure
(kae* ) may be divided into a static active earth pressure component (ka* ) and a
seismic thrust component ( kae* ), where: kae = kae - ka. The resultants of both the
static and seismic thrust components act at H/3 above the base of the wall.
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We completed Generalized Limit Equilibrium (GLE) analysis using Slide 5.0
software to back-calculate kae* . A pseudo-static horizontal acceleration coefficient
(kh) of 0.3g was assumed for the analysis based on the USGS Maximum Credible
Earthquake (MCE) peak ground acceleration and a Site Class B. No reduction in kh
was assumed for displacement. We believe this is a conservative assumption. The
failure surface was assumed to extend through the wall backfill. A horizontal line
load was applied at the wall location at a height of H/3 above the base of the wall
to represent the lateral resistance provided by the wall. The line load corresponding
to a FS of 1.0 was used to back-calculate kae* .
The results of the GLE analysis indicate the total dynamic earth pressure can be
modeled using an equivalent fluid density of 49 pcf, which corresponds to a kae of
0.38, assuming a of 130 pcf for the wall backfill. The total dynamic earth pressure
may be divided into a static active earth pressure component (ka* ) modeled using
a ka of 0.24 and an equivalent fluid density of 31 pcf and a seismic thrust component
modeled using a kae of 0.14 and an equivalent fluid density of 18 pcf. Table 1
summarizes the recommended lateral earth pressures for static and seismic design.
Table 1. Lateral Earth Pressure Parameters for Buried Walls
Parameter

Source

At-Rest Earth Pressure Coefficient, ko

1-

At-Rest Equivalent Fluid Density (Static Design)

ko*

Value
0.41

backfill

53 pcf

Total Dynamic Earth Pressure Coefficient, kae

GLE Analysis

0.38

Active Earth Pressure Coefficient, ka

tan2(45 -

0.24

k a*

31 pcf

Active Equivalent Fluid Density
(Static Component of Total Dynamic Earth Pressure)
Seismic Thrust Earth Pressure Coefficient, kae

kae = kae - ka

Seismic Thrust Equivalent Fluid Density
(Seismic Component of Total Dynamic Earth Pressure)
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RECOMMENDATIONS

Design and construction recommendations are provided in the following sections.
We recommend contractors be provided a copy of this report to review the site
conditions and recommendations for site preparation and foundation construction.
General Earthwork
1.

Select Fill as defined in this report should consist of ¾ or 1-inch minus,
clean (i.e., less than 5% passing the #200 U.S. Sieve), well-graded,
angular crushed rock. We should be provided a gradation sheet for this
material for approval prior to delivery to the site.

2.

Granular Site Fill should consist of approved soil and rock taken from
on-site excavations that are free of construction debris, organics, or
other deleterious materials. This material may be used for general site
grading outside foundation areas and as backfill around the tank
beginning 10 feet (measured horizontally) from the tank perimeter. Rock
fragments in the fill should be limited to a maximum diameter of
6 inches. The suitability of Site Fill for reuse should be confirmed by a
Foundation Engineering representative at the time of construction.

3.

Drain Rock should consist of ¾ to 1½-inch, clean (less than 2% passing
the #200 sieve), open-graded, angular, crushed quarry rock. Other
gradations may be acceptable, provided the rock is durable and free
draining. We should be provided a gradation sheet for this material for
approval prior to delivery to the site.

4.

Subsurface Drainage Geotextile should be a non-woven geotextile with
Mean Average Roll Value (MARV) strength properties meeting the
requirements of an AASHTO M 288-17 Class 3 geotextile (Subsurface
Drainage Geotextile), with a maximum AOS of 0.3 mm (max average roll
value) and a permittivity greater than 0.1 sec-1. We should be provided
a specification sheet on the selected geotextile for approval prior to
delivery to the site.

5.

Compact all fill in loose lifts not exceeding 12 inches. The lift thickness
should be reduced to 6 inches where light or hand-operated equipment
is used. Compact all fill to a minimum of 95% relative compaction. The
maximum dry density of ASTM D 698 should be used as the standard
for estimating relative compaction. The moisture content of the fill
should be adjusted to within ±2% of its optimum value prior to
compaction.
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Field density tests should be run frequently to confirm adequate
compaction of the fill. Compaction of granular fill that contains
open-graded rock or aggregate too coarse for density testing should be
evaluated by observation of the compaction method and by
proof-rolling, where practical, using a loaded 10-yd3 dump truck or other
heavy construction vehicle approved by Foundation Engineering. Areas
of pumping or deflection observed beneath the truck wheels may be
reworked or overexcavated and replaced with compacted Select Fill and
proof-rolled again.
Foundation Design and Construction
6.

Design the tank using the seismic design parameters and response
spectrum shown on Figures 6A and 7A and the lateral earth pressures
in Table 1.

7.

Design the footings using an allowable bearing pressure of 30 ksf. This
value may be increased by one-third for transient loads. The allowable
bearing pressure assumes the footings will bear on bedrock or on
compacted Select Fill underlain by bedrock. Assume the foundation
settlement will be less than ±½ inch.

8.

Use a coefficient of sliding friction of 0.5 between the bottom of the
footings and slab and the compacted Select Fill. Calculate the ultimate
passive resistance for the buried tank footings using an equivalent fluid
density of 500 pcf. Assume it may require a lateral displacement of 1%
of the buried footing height to mobilize the ultimate passive resistance.

9.

Use a modulus of subgrade reaction, ks of 400 pci, for floor slab design.
This value assumes the floor slab will be constructed on compacted
Select Fill underlain by bedrock.

Foundation Preparation
10. Use controlled blasting to fracture the bedrock within the tank footprints.
If current construction will be limited to one tank, blasted rock within the
future tank footprint may be left in place. The design and sequencing of
the blasting should be provided by a qualified blasting contractor.
11. Excavate the tank footprint to the planned finish subgrade elevation. We
understand the excavation will extend at least 10 feet beyond the tank
perimeter to provide room for construction. Remove all loose rock and
debris exposed at the subgrade level prior to backfilling.
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12. Install a perimeter foundation drain and place Drain Rock to construct
the foundation drain layer and tank leak detection layer beneath the tank
as shown on the plans. Compact the Drain rock until it is visibly dense
and unyielding. The adequacy of the compaction should be verified by
a Foundation Engineering representative.
13. Cap the tank leak detection layer with a minimum of 6 inches of
compacted Select Fill to provide a leveling layer beneath the footings
and floor slab. Place and compact the Select Fill in lifts as recommended
in Item 5.
Excavations/Shoring/Dewatering/Backfill
14. Excavations should be shored or sloped in accordance with OR-OSHA
requirements to protect workers. The excavations around the perimeter
of the existing tank are expected to encounter topsoil and/or residual
soil underlain by basalt, sandstone, or siltstone. Material disturbed by
blasting may also be encountered in a portion of the excavation if the
rock at the future tank location is blasted and left in place.
The topsoil and residual soil include soft to stiff sandy silt and medium
dense to dense silty sand. This material corresponds to an OR-OSHA
Class C soil. We anticipate a Site Class C will also be appropriate for
material in the future tank location that is disturbed by blasting and left
in place. OR-OSHA recommends a maximum temporary cut slope of
1.5:1(H:V) in Class C soil. Suitable cut slopes will have to be confirmed
in the field at the time of construction.
The bedrock will likely satisfy the OR-OSHA criterion for stable rock,
where it is not disturbed. OSHA allows vertical cuts in stable rock. The
configuration of suitable rock cut slopes will need to be confirmed at the
time of construction. Loose material should be scaled from the cut
slopes, as needed, to protect workers from falling rock.
15. The bedrock underlying the proposed tank is typically medium strong
(R3) to very strong (R5), very close to moderately close-jointed, and
slightly weathered. Based on the rock hardness and the joint spacing, it
should be assumed it will not be practical to excavate the rock by
digging with an excavator bucket alone, and it will be necessary to
fracture the rock prior to excavating. The contractor should select the
appropriate rock excavation method. The laboratory testing completed
to date on rock core samples indicates qu values ranging from ±8,216 to
26,388 psi. However, harder rock may be encountered.
16. Water is likely to perch above the bedrock during wet weather.
Therefore, the need for dewatering should be anticipated if the work is
completed in the wet winter or spring months.
East 40th Avenue Storage Tank
Geotechnical Investigation and Seismic Hazard Study
Eugene, Oregon

11

March 12, 2021
Project No.: 2201086
Eugene Water & Electric Board

DRAFT
17. Use Select Fill to backfill around the tank within ±10 feet of the walls.
Granular Site Fill may be used to backfill outside this zone. Compact the
backfill as recommended in Item 5.
Foundation Drainage
Water from surface runoff will collect within the granular backfill around the
perimeter of the tank and beneath the tank, which may result in hydrostatic pressure
on the floor slab and sidewalls. A perimeter drain is recommended to remove the
perched water in the event the tank needs to be drained. The perimeter drain
should be constructed as described below:
18. Install a foundation drain along the perimeter of the tank. The drain
should consist of a 6-inch diameter, perforated HDPE or PVC pipe. The
flowline of the pipe should be set near the bottom of the excavation.
The pipe should be bedded in at least 4 inches of Drain Rock and
backfilled to within 6 inches of the ground surface with Drain Rock. The
mass of Drain Rock should be wrapped in a Subsurface Drainage
Geotextile that laps at least 12 inches at the top.
19. Provide clean-outs at appropriate locations for future maintenance of
the drainage system.
20. Discharge the water from the drain system away from the tank in a
manner that will not cause local erosion or ponding at the outlet of the
drainpipe.
DESIGN REVIEW/CONSTRUCTION OBSERVATION/TESTING

We should be provided the opportunity to review all drawings and specifications
that pertain to site preparation and foundation construction. Site preparation will
require field confirmation of the subgrade conditions beneath the tanks. That
confirmation should be done by a Foundation Engineering representative.
Mitigation of any subgrade pumping will also require engineering review and
judgment. Frequent field density tests should be run on all engineered fill.
Compaction of fill that is too coarse or variable for density testing should be
evaluated by observation of the compaction method and proof-rolling with a loaded
dump truck or other approved vehicle.
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VARIATION OF SUBSURFACE CONDITIONS, USE OF THIS REPORT, AND WARRANTY

The analysis, conclusions, and recommendations contained herein assume the
subsurface profiles observed in the borings are representative of the site
conditions. The above recommendations assume we will have the opportunity to
review final drawings and be present during construction to confirm the assumed
soil and ground water conditions in the excavations. No changes in the enclosed
recommendations should be made without our approval. We will assume no
responsibility or liability for any engineering judgment, inspection, or testing
performed by others.
This report was prepared for the exclusive use of the Eugene Water & Electric Board
and their design consultants for the East 40th Avenue Storage Tank project in
Eugene, Oregon. Information contained herein should not be used for other sites
or for unanticipated construction without our written consent. This report is
intended for planning and design purposes as described herein. Contractors using
this information to estimate construction quantities or costs do so at their own risk.
Our services do not include any survey or assessment of potential surface
contamination or contamination of the soil or ground water by hazardous or toxic
materials. We assume those services, if needed, have been completed by others.
Our work was done in accordance with generally accepted soil and foundation
engineering practices. No other warranty, expressed or implied, is made.
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Notes:
1. The Design Response Spectra are based on the General Procedure in AWWA D110-13
Section 4.3 with a 2% probability of exceedence in 50 years.
2. The following parameters were used for the impulsive component response spectrum:
Site Class= B
Damping = 5%
SS = 0.70
Fa = 1.00
SMS = 0.70
SDS = 0.46
Fv = 1.00
SM1 = 0.40
SD1 = 0.27
S1 = 0.40
3. SS and S1 values indicated in Note 2 are USGS 2014 risk-targeted MCE spectral
accelerations available from https//:seismicmaps.org.
4. Fa and Fv were selected from ASCE 7-16 Tables 11.4-1 and 11.4-2 based on the
SS and S1 values. SDS and SD1 values include a 2/3 reduction on SMS and SM1 as
discussed in AWWA Section 4.3.
5. The response spectrum for the conductive components was calculated based on
AWWA D110-13 Eqs. 4-19 and 4-20.
6. Site location is: Latitude 44.0099, Longitude -123.0835.

FIGURE 6A
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Notes:
1. The Design Response Spectra are based on the General Procedure in AWWA D110-13
Section 4.3 with a 10% probability of exceedence in 50 years.
2. The following parameters were used for the impulsive component response spectrum:
Site Class= B
Damping = 5%
SS = 0.27
Fa = 1.00
SXS = 0.27
Fv = 1.00
SX1 = 0.14
S1 = 0.14
3. SS and S1 values indicated in Note 2 are USGS 2014 MCE spectral accelerations
corrected for directivity available from https//:seismicmaps.org.
4. Fa and Fv were selected from ASCE 7-16 Tables 11.4-1 and 11.4-2 based on the
SS and S1 values.
5. The response spectrum for the conductive components was calculated based on
AWWA D110-13 Eqs. 4-19 and 4-20.
6. Site location is: Latitude 44.0099, Longitude -123.0835.

FIGURE 7A
AWWA D110-13 SITE RESPONSE SPECTRA
10% Probability of Exceedence in 50 years
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Table 1B. Summary of Boring and Bedrock Elevations

Boring

Estimated
Ground
Surface
Elevation
(ft)

Maximum
Depth of
Boring
(ft)

Estimated
Bottom of
Boring
Elevation
(ft)

Depth to
Bedrock
(ft)

Estimated
Bedrock
Elevation
(ft)

BH-1

±El. 596.5

±47.5

±El. 549.0

±9.0

±El. 587.5

BH-2

±El. 596.0

±52.0

±El. 544.0

±10.2

±El. 585.8

BH-3

±El. 603.5

±50.0

±El. 553.5

±5.5

±El. 598.0

BH-4

±El. 603.5

±40.2

±El. 563.3

±11.0

±El. 592.5

BH-5

±El. 585.0

±30.0

±El. 555.0

±0.5

±El. 584.5

BH-6

±El. 596.5

±40.8

±El. 555.7

±0.5

±El. 596.0

BH-7

±El. 605.0

±50.8

±El. 554.2

±38.0

±El. 567.0
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Table 1C. Moisture Contents (ASTM D 2216)
Sample Number

Sample Depth
(ft)

Moisture Content
(percent)

SS-7-1

2.5 – 4.0

39.8

SS-7-2

5.0 – 6.5

40.5

SS-7-4

10.0 – 11.5

33.3

SS-7-6

15.0 – 16.5

35.5

SS-7-7

17.5 – 19.0

40.9

SS-7-9

22.5 – 24.0

47.0

SS-7-11

27.5 – 29.0

35.5

SS-7-12

30.0 - 31.5

44.6
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Table 2C. Summary of Unconfined Compressive Strengths

Rock Description

Wet Density
(pcf)

Unconfined
Compressive
Strength
(psi)

11.3 – 11.7

R5 BASALT

172.0

22,922

CS-1-5

21.3 - 21.7

R5 BASALT

176.1

18,854

BH-1

CS-1-6

25.8 - 26.2

R5 BASALT

174.9

22,444

BH-2

CS-2-4

23.5 - 23.9

R3 - R4 BASALT

174.4

8,216

BH-3

CS-3-1

7.7 - 8.1

R4 BASALT

175.5

10,623

BH-3

CS-3-6

24.3 - 24.7

R5 BASALT

176.3

22,753

BH-3

CS-3-7

27.1 - 27.5

R5 BASALT

176.7

26,388

BH-3

CS-3-8

32.0 - 32.4

R5 BASALT

177.0

24,092

BH-4

CS-4-3

23.1 - 23.5

R5 BASALT

175.5

23,395

BH-4

CS-4-4

28.4 - 28.8

R4 - R5 BASALT

177.6

16,853

BH-4

CS-4-5

33.6 - 34.0

R5 BASALT

178.3

24,787

BH-5

CS-5-2

3.8 - 4.2

R5 BASALT

176.7

26,357

BH-5

CS-5-5

11.1 - 11.5

R4 BASALT

173.8

10,320

BH-5

CS-5-8

20.7 - 21.1

R5 BASALT

175.7

23,548

BH-6

CS-6-2

8.1 - 8.5

R5 BASALT

175.7

20,029

BH-6

CS-6-3

11.1 - 11.5

R4 - R5 BASALT

175.0

16,049

BH-6

CS-6-7

24.1 - 24.5

R5 BASALT

176.3

19,948

BH-6

CS-6-8

27.5 - 27.9

R5 BASALT

175.9

19,677

BH-7

CS-7-7

50.3 - 50.7

R4 - R5 BASALT

173.2

16,398

Boring

Sample
Number

Sample Depth
(ft)

BH-1

CS-1-1

BH-1
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SEISMIC HAZARD STUDY

INTRODUCTION

This seismic hazard study was completed to identify potential geologic and seismic
hazards and evaluate the effect those hazards may have on the proposed project.
The study fulfills the requirements presented in the 2019 Oregon Structural Specialty
Code (OSSC), Section 1803 for site-specific seismic hazard reports for essential and
hazardous facilities and major and special-occupancy structures (OSSC, 2019).
The following sections provide a discussion of the local and regional geology,
seismic and tectonic setting, earthquakes, and seismic hazards. A detailed discussion
of the subsurface conditions at the project location, including exploration logs, is
provided in the main report.
LITERATURE REVIEW

Available geologic and seismic publications and maps were reviewed to characterize
the local and regional geology and evaluate relative seismic hazards at the site.
Information from geotechnical and seismic hazard investigations previously
conducted by others at the site and by Foundation Engineering in the surrounding
area were also reviewed.
Regional Geology
The site is located within the Willamette Valley, which is a broad, north-southtrending basin separating the Coast Range to the west from the Cascade Range to
the east. The project site is near the southern extent of the Willamette Valley.
At the western margin of Oregon is the Cascadia Subduction Zone (CSZ). The CSZ is
a converging, oblique plate boundary where the Juan de Fuca oceanic plate is being
subducted beneath the western edge of the North American continental plate
(Geomatrix Consultants, 1995). The CSZ extends from central Vancouver Island, in
British Columbia, Canada, through Washington and Oregon to Northern California in
the United States (Atwater, 1970). The movement of the subduction zone has
resulted in accretion, folding, faulting, and uplift of oceanic and other sediments on
the western margin of the North American plate.
In the early Eocene (±55 million years ago), the present location of the Willamette
Valley was part of a broad continental shelf extending west from the Western
Cascades beyond the present coastline (Orr and Orr, 1999). Basement rock
underlying most of the north-central portion of the Valley includes the Siletz River
Volcanics (early to middle Eocene, ±50 to 58 million years old), which erupted as part
of a submarine oceanic island-arc (Bela, 1979; Yeats et al., 1996). The thickness of
the basement volcanic rock is unknown; however, it is estimated to be ±3 to 4 miles
thick (Yeats et al., 1996).
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The island-arc collided with, and was accreted to, the western margin of the
converging North American plate near the end of the early Eocene. Volcanism
subsided and a forearc basin was created and infilled to the south with marine
sediments of the Eugene Formation and terrestrial sedimentary and volcanic
deposits of the Fisher Formation and Little Butte Volcanics throughout the late
Eocene and Oligocene (Orr and Orr, 1999; Wiley, 2008). These sediments typically
overlie but are also interbedded with younger Tertiary volcanics in the Eugene area.
After emerging from a gradually shallowing ocean, the marine sediments and
volcanic formations were covered by the terrestrial Columbia River Basalt (CRB). The
CRB poured through the Columbia Gorge from northeastern Oregon and
southeastern Washington and spread as far south as Salem, Oregon (±17 to
10 million years ago, middle to late Miocene) (Tolan et al., 2000). Uplift and folding
of the Coast Range and the Western Cascades during the late Miocene formed the
trough-like configuration of the Willamette Valley (Orr and Orr, 1999; O'Connor et al.,
2001; Wiley, 2008; McClaughry et al., 2010).
Following the formation of the Willamette Valley, thick layers of Pliocene gravel filled
the Southern Valley (McClaughry et al., 2010). The deposits were then incised by the
Willamette River, forming alluvial terraces. In the Pleistocene (±1.6 million to
10,000 years ago), the Central and Southern Valley was refilled with fan-delta gravel,
originating from the melting glaciers in the Cascade Range. The Willamette and
McKenzie Rivers in the Eugene area incised deeply into the fan-delta deposits during
the Quaternary and deposited recent alluvium adjacent to the river banks and major
tributaries (Madin and Murray, 2006).
Also, during the Pleistocene (over 15,000 years ago), catastrophic flood deposits
mantled the Willamette Valley floor as far south as Eugene (Hampton, 1972; Yeats et
al., 1996; O'Connor et al., 2001; McClaughry et al., 2010). These deposits originated
from a series of glacial-outburst floods that periodically drained Glacial Lake
Missoula in western Montana (Allen et al., 2009). The older flood deposits, typically
found within the Portland Basin, usually consist of layers of cobbles/boulders, gravel,
and sand during a time period when the river(s) had sufficiently high flow to move
large boulders (i.e., erratics) and coarser material. In the Southern Willamette Valley,
turbid floodwater eventually settled, depositing a relatively thick layer (50 to 100 feet)
of silt and clay, which has been named Willamette Silt (Orr and Orr, 1999).
Local Geology
The reservoir site is near the top of a ridge composed of northwestern-trending
mounds with a shallow saddle between. Local geologic mapping indicates the site
is underlain by bedrock of the Fisher Formation (Yeats et al., 1996; Madin and Murray,
2006; McClaughry et al., 2010). The Fisher Formation consists of volcaniclastic
sedimentary rocks and tuffs with interfingering andesitic to basaltic flows, and the
rocks can be deeply weathered or hydrothermally altered (Walker and Duncan, 1989;
Yeats et al., 1996; Madin and Murray, 2006).
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The subsurface conditions encountered in our exploratory borings are consistent
with the mapped local geology. Basalt and associated volcanics encountered within
the explorations are interpreted to be the Fisher Formation based on the local
geologic mapping. Details are provided in the Subsurface Conditions section of the
main report and on the boring logs in Appendix B.
Seismic Setting and Local Faulting
We completed a literature review of nearby faults to evaluate the seismic setting and
identify the potential seismic sources. The US Geological Survey (USGS) website
includes an interactive deaggregation tool, which allows evaluation of the
contribution of the various seismic sources to the overall seismic hazard (USGS,
2014). The USGS interactive deaggregation indicates the seismic hazard at the site
is dominated by the CSZ (USGS, 2014). A discussion of these earthquake sources is
provided below.
. The site is ±110 miles east of the surface expression
of the CSZ. The CSZ is a converging, oblique plate boundary where the Juan de Fuca
plate is being subducted beneath the western edge of the North American plate. It is
estimated the average rate of subduction of the Juan de Fuca plate under the North
American plate is ±37 mm/year northeast, based on Pacific and Mid-Ocean Ridge
velocities, geodetic studies of convergence, and magnetic anomalies of the Juan de
Fuca plate (Personius and Nelson, 2006; DeMets et al., 2010). The CSZ extends
±700 miles from central Vancouver Island in British Columbia, Canada, through
Washington and Oregon to Northern California (Atwater, 1970).
. Crustal faults are fractures within the North American plate.
Numerous faults are presented on local and regional geologic maps. However, not
all faults are considered to be active. Because the historical earthquake record is so
short, active faults are identified by geologic mapping and seismic surveys.
The USGS has defined four fault classifications based on evidence for displacement
within the Quaternary (<1.6 million years) in their US fault database (Palmer, 1983;
Personius et al., 2003). The fault classes are defined as follows:
– Faults with geologic evidence supporting tectonic movement in the
Quaternary known or presumed to be associated with large-magnitude
earthquakes.
– Faults with geologic evidence that demonstrates the existence of a
fault or suggests Quaternary deformation, but either: 1) the fault might not
extend deep enough to be a potential source of significant earthquakes or
2) the current evidence is too strong to confidently classify the fault as a
Class C but not strong enough to classify it as a Class A.
– Faults with insufficient evidence to demonstrate 1) the existence of
a tectonic fault, or 2) Quaternary movement or deformation associated with
the feature.
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– Geologic evidence indicates the feature is not a tectonic fault or
feature.
Class A and B faults are included in the USGS fault database and interactive fault
map. USGS considers 17 features in Oregon to be Class C faults (USGS, 2006a). The
Class C Harrisburg anticline is ±19 miles north-northwest of the site. The USGS does
not consider any features in Oregon as Class D (USGS, 2006a).
Local geologic maps indicate no faults are mapped beneath the site (Walker and
Duncan, 1989; Yeats et al., 1996; Madin and Murray, 2006). A few concealed and
inferred crustal faults have been mapped within ±10 miles of the site; however, none
of the nearby faults show any evidence of movement in the last ±1.6 million years
(Palmer, 1983; Geomatrix Consultants, 1995; Personius et al., 2003; USGS, 2006a).
Four potentially active Quaternary Class A and B crustal fault zones have been
mapped by the USGS within ±40 miles of the site (Palmer, 1983; Geomatrix
Consultants, 1995; Personius et al., 2003; USGS, 2006a). These faults are listed in
Table 1D. Figure 1D shows the approximate surface projection locations of these
faults.
Table 1D. USGS Class A and Class B Crustal Faults
within a ±40-mile Radius of the Site (1)
Fault
Number

Approximate
Length
(miles)

Approximate
Distance and
Direction from
Site (miles) (2)

Last Known
Deformation
(years) (3)

Slip Rate
(mm/yr)

Upper Willamette
River (B)

863

±27

±24 SE

<1.6 million
years

<0.20

Owl Creek (A)

870

±9

±33 N-NW

<750,000

<0.20

Corvallis (B)

869

±25

±38 NW

<1.6 million
years

<0.20

Unnamed faults
near Sutherlin (B)

862

±17

±39 SW

<750,000

<0.20

Fault Name
and Class

(1)

Fault data based on Personius et al., 2003 and USGS, 2006a and b.

(2)

Distance and direction from site to nearest surface projection of the fault.

(3)

Quaternary time period defined at <1.6 million years based on the 1983 Geologic Time Scale (Palmer, 1983).

Historic Earthquakes
Available information indicates the CSZ is capable of generating earthquakes along
the inclined interface between the two plates (interface) and within the descending
Juan de Fuca plate (intraplate) (Weaver and Shedlock, 1996). The fault rupture may
occur along a portion or the entire length of the CSZ (Weaver and Shedlock, 1996).
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. The estimated maximum magnitude of a CSZ interface
earthquake is up to a moment magnitude (Mw) 9.3 (Petersen et al., 2014). No
significant interface (subduction zone) earthquakes have occurred on the CSZ in
historic times. However, several large-magnitude (>M ~8.0, M = unspecified
magnitude scale) subduction zone earthquakes are thought to have occurred in the
past few thousand years. This is evidenced by tsunami inundation deposits,
combined with evidence for episodic subsidence along the Oregon and Washington
coasts (Peterson et al., 1993; Atwater et al., 1995).
Numerous detailed studies of coastal subsidence, tsunami, and turbidite deposits
estimate a wide range of CSZ earthquake recurrence intervals. Turbidite deposits in
the Cascadia Basin have been investigated to help develop a paleoseismic record for
the CSZ and estimate recurrence intervals for interface earthquakes (Adams, 1990;
Goldfinger et al., 2012). A study of offshore turbidites from the last ±10,000 years
suggests the return period for interface earthquakes varies with location and rupture
length. That study estimated an average recurrence interval of ±220 to 380 years for
an interface earthquake on the southern portion of the CSZ, and an average
recurrence interval of ±500 to 530 years for an interface earthquake extending the
entire length of the CSZ (Goldfinger et al., 2012). Older, deep-sea cores have been
re-examined more recently, and the findings may indicate greater Holocene
stratigraphy variability along the Washington coast (Atwater et al., 2014). Additional
research by Goldfinger for the northern portion of the CSZ suggests a recurrence
interval of ±340 years for the northern Oregon Coast (Goldfinger et al., 2016). The
most recent CSZ interface earthquake occurred ±321 years ago (January 26, 1700)
(Nelson et al., 1995; Satake et al., 1996).
. Intraplate (Intraslab or Wadati-Benioff Zone) earthquakes
occur within the Juan de Fuca plate at depths of ±28 to 37 miles (Weaver and
Shedlock, 1996). The maximum estimated magnitude of an intraplate earthquake is
about Mw 7.5 (Petersen et al., 2014). The available record for intraplate earthquakes
in Oregon is limited. The available data indicates a Mb = 4.6 (compressional body
wave magnitude) event occurred in 1963, located ±23 miles east of Salem at a depth
of ±29 miles (Barnett et al., 2009). Based on its depth, this earthquake may be
considered an intraplate event. The Puget Sound region of Washington State has
experienced three intraplate events in the last ±72 years, including a surface wave
magnitude (Ms) 7.1 event in 1949 (Olympia), a Ms 6.5 event in 1965 (Seattle/Tacoma)
(Wong and Silva, 1998), and a Mw 6.8 event in 2001 (Nisqually) (Dewey et al., 2002).
. Crustal earthquakes dominate Oregon's seismic history. Crustal
earthquakes occur within the North American plate, typically at depths of ±6 to
12 miles. The estimated maximum magnitude of a crustal earthquake in the
Willamette Valley and adjacent physiographic regions is about Mw 7.0 (Petersen et
al., 2014). Only two historic crustal events in Oregon have reached Richter local
magnitude (ML) 6 (the 1936 Milton-Freewater ML 6.1 earthquake and the
1993 Klamath Falls ML 6.0 earthquake) (Wong and Bott, 1995). The majority of
Oregon’s larger crustal earthquakes are in the ML 4 to 5 range (Wong and Bott, 1995).
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Table 2D summarizes earthquakes with a M of 4.0 or greater or Modified Mercalli
Intensity (MMI) of V or greater, that have occurred within a ±50-mile radius of Eugene
in the last ±188 years (Johnson et al., 1994; USGS, 2013). Note that the referenced
earthquake catalogs are a composite of different earthquake catalogs and seismic
networks; therefore, data errors may exist. Complete historic earthquake records
may not yet be included in the referenced earthquake catalogs. Therefore, it is
possible some earthquakes may not be included in Table 2D.
Table 2D. Historic Earthquakes Within a ±50-mile Radius of Eugene (1)
Year

Month

Day

Hour

Minute

Latitude

Longitud
e

Depth
(miles)

Magnitude
or Intensity
(2)

1921

02

25

20

00

44.4

-122.4

unknown

MMI = V

1942

05

13

01

52

44.5

-123.3

unknown

MMI = V

1961

08

19

04

56

44.7

-122.5

unknown

M = 4.5

2015

07

04

15

42

44.1

-122.8

5.0

ML = 4.1

(1)
(2)

The site is located at Latitude 44.009714, Longitude -123.083273.
M = unspecified magnitude, Mb = compressional body wave magnitude, Mc = primary coda magnitude, ML = local Richter
magnitude, and MMI = Modified Mercalli Intensity at or near epicenter.

It should be noted that seismic events in Oregon were not comprehensively
documented until the 1840's (Wong and Bott, 1995). Earthquake epicenters located
in Oregon from the late 1920’s to 1962 were limited due to the number of and the
distance between seismographs, the number of recording stations, and uncertainty
in travel times. Therefore, information recorded during that time suggests only
earthquakes with magnitudes >5 would be recorded in Oregon (Bela, 1979). Oregon
State University (OSU) likely had the first station installed in 1946, and the first
modern seismograph was installed at OSU in 1962 (Wong and Bott, 1995; Barnett et
al., 2009). According to Wong and Bott (1995), seismograph stations sensitive to
smaller earthquakes (ML 4 to 5) were not implemented in northwestern Oregon until
1979 when the University of Washington expanded their seismograph network to
Oregon. The local Richter magnitude (ML) of events occurring prior to the
establishment of seismograph stations have been estimated based on correlations
between magnitude and MMI. Some discrepancy exists in the correlations.
Table 3D summarizes distant, strong earthquakes felt in the Eugene area (Bott and
Wong, 1993; Stover and Coffman, 1993; Wiley et al., 1993; Dewey et al., 1994; Wong
and Bott, 1995; Black, 1996; Dewey et al., 2002). None of these events caused
significant, reportable damage in Eugene or surrounding area.
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Table 3D. Distant Earthquakes Felt in the Eugene Area
Earthquake

Modified Mercalli Intensities
(MMI)

2001 Nisqually, Washington

II to III

1993 Klamath Falls, Oregon

IV

1993 Scotts Mills, Oregon

IV

1965 Seattle – Tacoma, Washington

I to IV

1962 Portland, Oregon

I to IV

1961 Lebanon/Albany, Oregon

IV

1949 Olympia, Washington

IV

1873 Crescent City, California

V

Seismic and Geologic Hazards
Section 1803.7 of the OSSC 2019 requires the evaluation of risks from a range of
seismic hazards including landslides, earthquake-induced landslides, liquefaction
and lateral spread, seismic-induced settlement or subsidence, fault rupture,
earthquake-induced flooding and inundation, and local ground motion amplification
(OSSC, 2019).
We have developed conclusions regarding the seismic hazards based on the
subsurface profiles encountered in our borings at the project site. The conclusions
are also based on our knowledge of the site geology, a review of previous
geotechnical and seismic studies performed in the area, and available geologic
hazard maps (including information available from DOGAMI).
DOGAMI has completed geologic and seismic hazard studies, which include Lane
County (Burns et al., 2008), and provides online hazard information through HazVu,
LiDAR, and SLIDO viewers (Black et al., 2000; DOGAMI, 2016, 2017, 2018). The abovementioned maps and viewers refer to some, but do not cover all of the seismic
hazards. The information available from DOGAMI is only considered a guide and
does not have precedence over site-specific evaluations. In the following sections,
information from the available seismic hazard maps is provided along with our sitespecific evaluations for comparison.
The relative earthquake hazard is based on the combined effects of ground shaking
amplification and earthquake-induced landslides with a range in hazard from Zone A
(highest hazard) to Zone D (lowest hazard). Based on the DOGAMI mapping, the site
is within Zone D (lowest hazard) for the overall, relative earthquake hazard (Black et
al., 2000).
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. The proposed tanks will be located
near the top of a tree-covered ridge with minor undergrowth. Steep to gentle slopes
below the ridge are mostly grass-covered. LiDAR imagery shows smooth, gentle
slopes for most of the site with the north portion of the site being relatively flat
(DOGAMI, 2017). There are no historic or mapped landslides at the site (Burns et al.,
2008; DOGAMI, 2016; Calhoun et al., 2018). The regional landslide hazard map
indicates no deep landslide susceptibility (>15 feet deep) at the site, and the
susceptibility for shallow (<15 feet deep) landslides is considered low to moderate
along the ridgeline (DOGAMI, 2016, 2018).
The site is underlain topsoil/residual soil followed by shallow, predominately very
weak (R1) to very strong (R5) bedrock. Based on the site conditions and the absence
of mapped or historic landslides and instability features, we believe the risk of
landslides or earthquake-induced landslides is very low. The new tanks will be
supported on bedrock. Therefore, we believe the risk of slope instability impacting
the tanks is negligible.
. Soil liquefaction occurs when loose,
saturated cohesionless soil experiences a significant loss of strength during strong
ground shaking. The strength loss is associated with rapid densification of the soil
and corresponding development of high pore water pressure, which can lead to the
soil behaving like a viscous fluid. Liquefiable soils typically consist of saturated,
loose, clean sand and non-plastic to low plasticity silt with a plasticity index (PI)
typically less than 8.
A very thin topsoil mantle overlies residual soil followed by shallow, weak to
moderately strong bedrock. The underlying residual soil is typically medium dense to
very dense or hard and is not expected to be liquefiable due to its density and strength,
and the absence of shallow groundwater.
The new tanks will be supported on bedrock. Therefore, the risk of liquefaction
impacting the tanks is nil. The HazVu site indicates no liquefaction susceptibility in
the project area; (Burns et al., 2008; DOGAMI, 2018).
Lateral spread is a liquefaction-induced hazard, which occurs when soil or blocks of
soil are displaced down slope or toward a free face (such as a riverbank) along a
liquefied layer. The lateral spread hazard at this site is considered nil due to the
absence of a liquefaction hazard.
. Ground subsidence is a regional phenomenon resulting from a large
magnitude CSZ earthquake. It occurs because the subduction of the oceanic crust
beneath the continental crust compresses the continental crust and pushes it upward.
Prior to the earthquake, the continental crust is held in this position by friction at the
CSZ interface. When the earthquake occurs, that frictional bond breaks allowing the
continental crust to drop. The subsidence hazard map included in the Oregon
Resilience Plan (OSSPAC, 2013), indicates the ground subsidence in the Eugene area
during a Mw 9 CSZ earthquake could be up to 1 foot. Ground subsidence cannot be
mitigated. Therefore, it should be assumed the site and surrounding area could drop
by up to 1 foot during a large magnitude CSZ earthquake.
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The risk of fault rupture is expected to be low due to the lack of known
active faulting beneath the site (Personius et al., 2003; Madin and Murray, 2006;
USGS, 2006b, a; McClaughry et al., 2010). The closest potentially active (Class A)
crustal fault is the Owl Creek fault, which is ±33 miles north of the site.
. Tsunami are waves created by a
large-scale displacement of the sea floor due to earthquakes, landslides, or volcanic
eruptions (Priest, 1995). Tsunami inundation is not applicable to this site because
Eugene is not on the Oregon Coast. Seiche (the back and forth oscillations of a water
body during a seismic event) is also not a local hazard due to the absence of large
bodies of water near the site.
According to HazVu, there is no localized flood potential for the Effective FEMA
100-year flood at or near the site (DOGAMI, 2018). Earthquake-induced flooding
related to the failure of other structures (e.g., dams) or shallow ground water and
subsidence does not apply to the site.
. Ground motion amplification is the influence of
a soil deposit on the earthquake motion. As seismic energy propagates up through
the soil strata, the ground motion is typically increased (i.e., amplified) or decreased
(i.e., attenuated) to some extent. Based on the presence of limited topsoil and
residual soil followed by shallow, very weak (R1) to very strong (R5) bedrock, it is our
opinion the amplification hazard is low and is consistent with an OSSC/IBC Site
Class B (i.e., bedrock with a shear wave velocity (Vs) between 2,500 and 5,000 ft/s).
The DOGAMI hazard studies also indicate the amplification susceptibility for the site
is low (NEHRP Site Class B) (Black et al., 2000; Burns et al., 2008). The site is expected
to experience strong ground shaking during a CSZ earthquake due to its proximity to
the CSZ (DOGAMI, 2018). See the main report for more discussion on the site
response.
SEISMIC DESIGN

Design Earthquakes
The OSSC 2019, Section 1803.3.2.1, requires the design of structures classified as
essential or hazardous facilities and of major and special occupancy structures to
address, at a minimum, the following earthquakes:
Crustal:

A shallow crustal earthquake on a real or assumed fault near the
site with a minimum MW 6.0 or the design earthquake ground
motion acceleration determined in accordance with the OSSC 2019
Section 1613.

Intraplate:

A CSZ intraplate earthquake with MW of at least 7.0.

Interface:

A CSZ interface earthquake with a MW of at least 8.5.
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The design maximum considered earthquake ground motion maps provided in the
OSSC 2019, are based on modified (risk-targeted) 2014 maps prepared by the USGS
for an earthquake with a 2% probability of exceedance in 50 years (i.e., a ±2,475-year
return period) for design spectral accelerations (USGS, 2014). The modifications
include factors to adjust the spectral accelerations to account for directivity and risk.
The 2014 USGS maps were established based on probabilistic studies and include
aggregate hazards from a variety of seismic sources. The interactive deaggregation
search tool on the USGS National Earthquake Hazard Mapping website allows the
breakdown of earthquake sources to be identified (USGS, 2014).
Interactive deaggregation of the 2,475-year return period USGS spectral acceleration
maps indicate the seismic hazard at the site is dominated by the CSZ, contributing
±82% to the overall aggregate hazard. Crustal earthquakes were included in the
studies but were not considered to be a principal seismic hazard at this site. The CSZ
scenarios considered ranged from Mw 8.5 to 9.3, located ±43 to 68 miles west of the
site.
The earthquake magnitudes and source-to-site distances used to generate the
2014 USGS maps satisfy the requirements of OSSC 2019. Seismic design parameters
and AWWA D110-13 design response spectra are discussed in the Site Response
Spectra section of the main report and are shown on Figure 6A and 7A (Appendix A).
CONCLUSION

Based on the findings presented herein, it is our opinion there are no geologic or
seismic hazards that would preclude the design and construction of the proposed
project. This site-specific seismic hazard investigation for the East 40th Avenue
Storage Tanks, Eugene, Oregon, was prepared by Brooke Running, R.G., C.E.G.
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SITE

NOTES:
1. PORTION OF MAP BASED ON MAP OF QUATERNARY FAULTS AND FOLDS IN OREGON
(PERSONIUS ET AL., 2003).
2. SEE SITE-SPECIFIC SEISMIC HAZARD STUDY FOR A DISCUSSION OF LOCAL FAULTING.
3. FAULTS: #862 = UNNAMED FAULTS NEAR SUTHERLIN; #863 = UPPER WILLAMETTE RIVER, #869 =
CORVALLIS, AND #870 = OWL CREEK.
4. MAP IS NOT TO SCALE.
MAP LEGEND:
TIME OF MOST RECENT SURFACE RUPTURE
Holocene (<10,000 years) or post last glaciation (<15,000 years);

Normal or high-angle reverse fault
Strike-slip fault

no historic ruptures in Oregon to date
Late Quaternary (<130,000 years; post penultimate glaciation)
Late and middle Quaternary (<750,000 years)

Thrust fault
Anticlinal fold

Quaternary, undifferentiated (<1,600,000 years)

Synclinal fold

Class B structure (age or origin uncertain)

Monoclinal fold

Permanent or intermittent lake

Plunge direction of fold

TRACE

SLIP RATE
>5mm/year

CULTURAL AND GEOGRAPHIC FEATURES
Divided highway
Primary or secondary road
Permanent river or stream
Intermittent river or stream

STRUCTURE TYPE & RELATED FEATURES

1.0-5.0 mm/year

Mostly continuous at map scale
Mostly discontinuous at map scale

0.2-1.0 mm/year

Inferred or concealed

Fault section marker

731-2

781-2

DETAILED STUDY SITES
Trench site
Subsuction zone study site

<0.2mm/year
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