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Executive Summary
The Energize Eastside Project (Project) consists of Puget Sound Energy’s (PSE’s) proposal to upgrade
approximately 16 miles of two existing 115 kilovolt (kV) transmission lines with two 230 kV lines within an
existing corridor between Sammamish Substation in the City of Redmond and Talbot Hill Substation in the
City of Renton. The Project also includes construction of a new substation along the transmission corridor
in the City of Bellevue. In the City of Redmond (City), the Project includes approximately 2 miles of
existing transmission corridor from Sammamish Substation to NE 60th Street (the Redmond Segment), as
well as improvements within the Sammamish Substation fence and Rose Hill Substation fence to support
the upgraded 230 kV lines. Improvements within the substations will not impact critical areas. Regulated
critical areas in the Redmond Segment include wetlands, fish and wildlife habitat conservation areas
(including streams), and geologically hazardous areas, and associated buffers.
The Project includes the rebuild of two transmission lines within an existing transmission line corridor and
was designed to avoid and minimize temporary and permanent impacts to critical areas and their buffers.
No poles will be located in streams, and the Project will avoid permanent impacts to streams. Work areas
and stringing sites will be located to result in the least amount of overlap with wetlands, steep slopes, and
critical area buffers, and to avoid associated temporary impacts. Temporary access routes will avoid steep
slopes, wetlands, forested areas, and critical areas buffers to the degree possible. Impact minimization
techniques include utilizing the existing transmission line corridor, conducting Project work during the dry
season, laying mats over wetland vegetation to prevent damage associated with heavy equipment, laying
mats for temporary stream or ditch crossings, implementing best management practices (BMPs) to
control erosion and sedimentation, trimming rather than removing trees in critical areas (where feasible),
and restoring disturbed work areas in critical areas and buffers following construction.
Unavoidable Project impacts will include permanent and temporary impacts to five wetlands and the
regulatory buffers of six wetlands and their associated streams. With minimization measures in place, the
risk of impacts to geologically hazardous areas is low.
In wetlands, unavoidable Project impacts will include approximately 170 square feet of net permanent
wetland fill, 20,490 square feet of vegetation conversion impacts, and 53,030 square feet of temporary
impacts. In wetland/stream buffers, Project impacts will include approximately 50 square feet of net
permanent fill, 31,690 square feet of tree canopy removal impacts, and 48,460 square feet of temporary
impacts.
Table ES-1. Summary of Approximate Project Wetland Impacts
Wetland Impacts (square feet)

Wetland
ARDE8
ARDE7
CR01
CR02
CR03
CR04

Category and
Type
Category II
PEM/PSS/PFO
Category III
PFO/PSS/PEM
Category III
PEM/PFO
Category III
PFO
Category III
PEM/PSS
Category III
PSS/PFO

Total
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Buffer Impacts (square feet)
Tree
Net
Vegetation Temporary
Net
Canopy Temporary
Permanent Conversion Impact
Permanent Removal
Impact
Impact Area
Area
Area
Impact Area
Impact
Area
Area
170

8,120

45,590

50

0

4,500

0

0

0

0

7,440

0

0

2,000

0

0

0

0

0

0

0

5,870

0

0

170

20,490

53,030

50

10,760

15,170

5,760
31,690

36,310
0

8,200

0
3,950
48,460
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Proposed mitigation to compensate for permanent impacts to wetlands and buffers will occur on site, to
include mitigation included within the Willows Creek Stream Relocation Project, as described in the
Conceptual Mitigation Plan, Energize Eastside Project (HDR 2021). The Willows Creek Stream
Relocation Project will establish a new stream channel in proximity to the historic Willows Creek stream
channel, and connect the upper and lower segments of Willows Creek, to improve watershed function
and riparian habitat.
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1.

Introduction – Project Description

1.1

Introduction

Puget Sound Energy (PSE) proposes to upgrade approximately 16 miles of two existing 115 kilovolt (kV)
transmission lines (Sammamish – Lakeside #1 and Sammamish – Lakeside #2) with two 230 kV lines
(Sammamish – Richards Creek #1 and Sammamish – Richards Creek #2) within an existing corridor
between Sammamish Substation in the City of Redmond and Talbot Hill Substation in the City of Renton.
The project also includes construction of a new substation (Richards Creek Substation) along the
transmission corridor in the City of Bellevue. The proposed upgrade project, known as the Energize
Eastside Project (Project), will increase the capacity of the transmission system, which is necessary to
address a deficiency in electrical transmission capacity during peak periods. Combined with aggressive
conservation, the Project will improve reliability for Eastside communities, including the City of Redmond,
and supply the needed electrical capacity for anticipated growth and development on the Eastside.
The Project endpoints include Sammamish Substation in the City of Redmond to the north and Talbot Hill
Substation in the City of Renton to the south. While the Project crosses multiple jurisdictions, this impact
assessment report addresses only proposed Project activities within the City of Redmond (also referred to
as “the City” in this report) (the Redmond Segment). The Redmond Segment extends north-south for
approximately 2 miles and includes two transmission lines within the existing transmission corridor from
Sammamish Substation (9221 Willows Road NE, Parcel #032059002) to the southern City limits (Bridle
Crest Trail) south of NE 60th Street (Figure 1).
This report assesses potential Project-associated impacts to wetlands, streams, and their associated
buffers, in accordance with Redmond Zoning Code (RZC) Section 21.64 (Critical Areas Regulations) and
Appendix 1 (Critical Areas Reporting Requirements). Identification of critical areas and their associated
regulatory buffers is documented in the PSE Energize Eastside Project: Wetland & Stream Delineation
Report (Delineation Report; The Watershed Company 2021a). This impact assessment is based on
critical areas and buffers identified in the Delineation Report, which synthesizes information from initial
delineations and all applicable redelineations. This impact assessment considers direct Project impacts
and indirect impacts (i.e., impacts that occur outside the footprint of direct impacts and result in a
reduction of wetland function). Proposed compensatory mitigation for Project impacts is addressed in a
separate mitigation plan, the Conceptual Mitigation Plan, Energize Eastside Project (HDR 2021).

1.2

General Information

Name of Proposal:
Name of Applicant:

Energize Eastside Project
Puget Sound Energy
Ryan Wieder, Project Manager
6500 Ursula Place S
Seattle, Washington 98108

Report Prepared by:

Kim Anderson, PWS
Paul Hamidi, PWS
AECOM
1111 Third Avenue, Suite 1600
Seattle, Washington 98101

1.3

Study Area

For the purposes of this report, the study area is the Redmond Segment of the Project, which includes
approximately 2 miles of transmission lines within an existing regional utility corridor that extends from NE
Redmond Way to the southern City limits (Bridle Crest Trail) south of NE 60th Street (Figure 1).
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The study area also includes PSE- and City-owned parcels north of NE Redmond Way and extending
east to Sammamish Substation (9221 Willows Road NE, Parcel #032059002). The area inside the
substation fence is a developed area that was not surveyed for critical areas. Areas outside of the corridor
and parcels north of NE Redmond Way that may be impacted by Project components are also included in
the study area to assess temporary access impacts. Critical areas within the study area are only found
between the substation fence and NE Redmond Way.
The total size of the study area is approximately 81 acres. It is located in portions of Township 25 North,
Range 5 East, Sections 3 and 10, in the Lake Washington/Cedar/Sammamish Watershed (Water
Resource Inventory Area 8). The transmission corridor traverses predominantly undeveloped land, as well
as single and multi- residential properties located between NE Redmond Way and the southern City
limits. In the vicinity of Sammamish Substation, adjacent land uses are manufacturing park, business
park, and open space. Residential and park/open space uses are along portions of the corridor north of
NE Redmond Way. The corridor containing two 115 kV transmission lines slopes downhill from NE
Redmond Way to property southwest of Sammamish Substation and heads east within a PSE-owned
parcel that contains ten 115 kV transmission line corridors that connect into Sammamish Substation and
serve the region. South of NE Redmond Way, the transmission line corridor crosses properties that are
also used for single-family residences, Rose Hill Middle School, and PSE’s Rose Hill Substation. This
regional transmission line corridor has been actively used and maintained since the 1960s and therefore
does not include forested vegetation. Although the eastern portion of the property contains a large
wetland complex, the site is predominantly covered with invasive reed canarygrass (Phalaris
arundinacea).

1.4

Project Description

Project elements with the potential to impact critical areas and buffers in the study area include the
following:
•

Pole replacement, including removal of old poles and installation of new poles

•

Vegetation management for line clearance and maintenance access

•

Temporary construction disturbance, including access routes and stringing sites

1.4.1

Pole Replacement

The Project will include removal of approximately 35 wooden H-frames (each consisting of 2 or 3 wood
poles) and 6 single poles, and installation of 28, 230 kV capacity steel monopoles, comprised of 18
single-circuit monopole pairs and 10 double-circuit single monopoles. A total of 19 drilled pier foundations
for poles are planned, along with 9 direct-embed poles. New poles will be placed in the same general
location as the existing poles. Following installation of each new pole and stringing of new conductor, the
existing pole will be removed. Each pole with a drilled pier foundation will require excavation of a hole up
to 9 feet wide and up to 46 feet deep using a line truck with an auger. Reinforced-steel anchor bolt cages
will be installed in the hole and then filled with concrete. The concrete can take up to 28 days to cure.
Once the foundations cure, the steel pole will then be placed on the foundation by crane. Direct-embed
poles will require excavation of a hole up to 5 feet wide and up to 25 feet deep. Wood poles being
removed from critical areas and buffers will be pulled from the ground unless it would cause more impact
to remove than to cut off at ground surface. Holes created by pole removal will be backfilled with spoils
from an excavation for one of the new poles, or native soils from another appropriate source.
The temporary work area at each pole site is assumed to be approximately 5,000 square feet for poles
with foundations, and approximately 2,500 square feet for direct-embed poles. To some degree, the
shape of the work area can be adjusted to exclude or minimize overlap with critical areas, buffers, and
other sensitive features, minimizing disturbance in these areas. Construction buffers will be established
between work areas and critical areas using appropriate best management practices (BMPs) to prevent
working directly adjacent to the critical area. In wetlands where temporary work areas are unavoidable,
mats will be placed over existing brushed vegetation, resulting in temporary impacts associated with
flattened vegetation. No temporary work areas will directly impact streams. Following construction, all
Prepared for: Puget Sound Energy
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disturbed areas will be stabilized as needed and left to rebound to preconstruction conditions. Potential
impacts to critical areas from pole replacement are as follows:
•

Permanent Impacts – Installation of new poles and gravel backfill or concrete foundations. The
permanent direct impact area varies by the size of the pole/foundation. No permanent indirect
impacts are anticipated.

•

Vegetation Conversion – Removal of incompatible vegetation near poles. Vegetation incompatible
with pole access and staging for future maintenance will be removed 1 such that no trees of any size
will grow in proximity (within about 6 feet of new poles). Routine vegetation maintenance, which
already occurs within the existing corridor, will continue to maintain the lower stature vegetation
compatible with 230 kV transmission lines indefinitely. Vegetation conversion along the transmission
line right-of-way (ROW) is discussed under Vegetation Management (Section 1.4.4).

•

Temporary Impacts – Pole construction work areas and pole buffer areas that do not require
removal of trees. These areas will be temporarily disturbed during construction and then revegetated
or reseeded as needed and left to rebound to preconstruction conditions. Temporary indirect impacts
could occur from sedimentation into wetlands from adjacent work areas or work areas on steep
slopes. BMPs will be used to prevent these impacts. All temporary impacts are expected to be shortterm. At each pole site, pole installation will typically occur over a period of 2 to 3 months. For directembed poles, active work during this period will typically occur over two visits of 1 to 3 days, one for
pole installation and one for stringing of conductor. For drilled-pier foundations, active work during
this period will typically include up to four visits of 1 to 3 days for drilling the hole and pouring the
foundation, setting the pole, and stringing the conductor.

Table 1-1 describes the pole replacement scenarios applicable to the Project. These scenarios provide
assumptions used to assess impacts.
Table 1-1. Project Pole Replacement Scenarios for Critical Areas
Pole Type

Direct embed – single pole

Foundation – single pole

Construction Scenario
•
•
•
•
•
•
•
•
•
•
•
•

Temporary work area is generally 2,500 square feet
Establish construction buffer from critical area using appropriate BMPs
Auger hole for new pole installation
New pole and backfill delivered to the site
Place pole in hole and backfill annulus
Stabilize site
Temporary work area is generally 5,000 square feet
Establish construction buffer from critical area using appropriate BMPs
Auger hole for new pole installation
New pole and foundation materials delivered to the site
Build foundation and install pole
Stabilize site

Potential impacts to critical areas from pole replacement are further analyzed and quantified in Chapter 5
of this report.
1.4.2

Temporary Access Routes

Wherever possible, existing or historic routes will be used to access pole locations during construction.
These access routes may be partially vegetated due to lack of ongoing maintenance and are reused over
time to maintain the existing transmission lines and vegetation within the corridor. Where new temporary
access routes are required, areas that avoid critical areas and associated buffers and that require the
The term “removed,” as used in this impact assessment, refers to cutting a tree at or close to the base. Trees will retain their root
masses, and may or may not regrow from the cut stems. However, mortality of these trees is assumed for the purposes of impact
analysis.

1
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least disturbance have been identified. It is assumed that temporary access routes will be approximately
20 feet wide to support travel by large construction equipment. Where temporary access routes cannot
avoid critical areas and buffers, BMPs such as temporary wetland mats will be used to minimize ground
disturbance. Temporary access routes have been identified to avoid streams and areas where tree
removal will be required. Where temporary access routes run adjacent to streams and wetlands, BMPs
will be used to prevent impacts to these critical areas, including erosion and stormwater runoff. Any
unavoidable temporary stream or ditch crossings will be matted and no impacts are anticipated.
It is expected that vegetation flattened by mats will rebound within one growing season and impacts to
vegetation will be temporary. Herbaceous vegetation along planned access routes is predominantly reed
canarygrass. Recovery of vegetation to preconstruction conditions may take longer in areas where shrubs
must be cut in order to lay mats.
Following construction, disturbed temporary access route areas will be stabilized as needed and left to
rebound to preconstruction conditions. As most temporary access routes are in areas of dense reed
canarygrass and other non-native species, stabilization will typically consist of allowing vegetation to
recover on its own, unless seeding with a native seed mix is necessary to stabilize ground disturbance
and prevent erosion. Based on the existing conditions of the study area, proposed BMPs, and postconstruction site stabilization, disturbance associated with access routes will predominantly be temporary.
Potential impacts to critical areas from temporary access routes are further analyzed and quantified in
Chapter 5 of this report.
1.4.3

Stringing Sites

In order to replace the transmission conductor, temporary stringing and tensioning equipment will be
staged near new steel poles at locations along the corridor in preparation for the stringing of new wire.
Stringing sites are generally located where the conductor diverges from a straight line due to angles in
pole placement. Disturbance areas associated with stringing sites will avoid wetlands and buffers to the
extent feasible. In critical areas and their buffers, mats will be placed over existing vegetation, where
possible, to allow access to poles for stringing activities. Vegetation in these areas consists of
predominantly non-native species. Typically, flattened vegetation rebounds within one growing season
and impacts to vegetation are temporary. During vegetation maintenance activities necessary for stringing
new wire, precautions will be taken to minimize impacts to underlying shrubs, ground cover, other
vegetation, and soil. Appropriate BMPs will be implemented during construction and disturbed areas will
be revegetated post-construction or left to rebound to pre-construction conditions. For example, trees will
be accessed by foot, stumps will be left in the ground, and debris will be chipped or dispersed as
appropriate, preventing critical area disturbance by large heavy equipment. Various techniques will be
utilized to string the wire to minimize surface disturbance (i.e., shooting the wire past obstacles, pulling it
along established guide wire, and use of helicopters). Disturbance only occurs at the stringing sites and in
areas where tree trimming/removal is necessary to meet conductor clearance standards, as the wire is
pulled aerially between stringing sites.
Each stringing site will result in a temporary disturbance area of approximately 7,500 square feet, which
may or may not impact critical areas or buffers. The figures in Appendix A of this report identify stringing
sites as point locations rather than polygons, as their shapes will depend on land conditions, the presence
of critical areas and buffers, and the angle required to situate the equipment to string the conductor.
Where stringing sites cannot avoid critical areas or buffers, a 50-by-150-foot rectangle is assumed,
oriented to minimize overlap with these critical areas. In many locations, the disturbance area associated
with stringing sites will overlap impact areas for temporary access routes, pole installation, and vegetation
management because stringing sites will be located in proximity to new monopoles. Because stringing
sites are expected to largely overlap other work areas and can be adjusted to avoid trees, they are not
expected to require additional tree removal. Therefore, impacts associated with stringing sites will be
temporary in nature and these areas will be reseeded or left to rebound to a preconstruction state.
Potential impacts to critical areas from stringing sites are further analyzed and quantified in Chapter 5 of
this report.
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1.4.4

Vegetation Management

Vegetation management entails removal and trimming of vegetation along the transmission corridor that
is incompatible with operation of the transmission lines, resulting in a vegetation community consisting of
smaller stature, compatible vegetation where tall trees have historically grown. Vegetation with a mature
height of 15 feet or taller will be removed during Project construction, with ongoing maintenance for the
life of the transmission lines.
Vegetation in the existing corridor is currently routinely managed to PSE 115 kV standards. Following
installation of the new 230 kV lines, continued vegetation management of trees within the corridor will be
required on a periodic basis to maintain requisite clearances from the transmission lines in compliance
with federal 230 kV requirements. Federal standards for 230 kV transmission lines are more conservative
than PSE standards for 115 kV lines. The following standards will apply, as illustrated in the graphic
below:
•

Wire Zone – The section of the transmission ROW that extends to 10 feet horizontally from the
outside transmission conductor. Vegetation with a mature height of 15 feet or greater is not allowed
in this zone, unless the topographic change is sufficient to allow a 20-foot vertical clearance between
the transmission lines and the mature height of trees under the transmission lines.

•

Managed ROW – The section of the transmission line ROW that extends 6 feet horizontally outside
of the wire zone. Vegetation with a mature height of 15 feet or greater is not allowed in this zone,
unless the topographic change is sufficient to allow a 20-foot vertical clearance between the
transmission lines and the mature height of trees under the transmission lines.

•

Legal ROW – The full width of the 100-foot wide easement or fee owned corridor. While vegetation
maintenance is permitted within the full extent of the legal ROW, only a portion of the legal ROW is
intended to be maintained; this area is described as the maintained legal ROW and generally
extends 10 feet horizontally from the edge of the managed ROW. Maximum height of mature
vegetation between the managed ROW and legal ROW is dependent on tree species, tree health,
and distance from the wires. For the purposes of this analysis, trees with a maximum mature height
of 70 feet or greater were presumed for removal. However, not all existing trees greater than 70 feet,
or with a mature height of greater than 70 feet in this area, will end up needing to be trimmed or
removed.

The corridor was initially disturbed during the original transmission line construction in the 1920s and
vegetation maintenance is regular and ongoing. However, the conversion to two 230 kV lines requires
trees to be maintained at a lower height (15 feet) than is required for the existing 115 kV lines (25 feet), to
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comply with the North American Electric Reliability Corporation (NERC) standard. In wetlands and critical
area buffers, a decrease in tree height to less than 20 feet can result in a conversion from a forested
community to a shrub community if the trees are permanently removed. As a result, there can be
permanent loss of certain functions in these areas. These impacts associated with vegetation
maintenance are referred to as vegetation conversion in this report.
Potential impacts to critical areas from vegetation management are further analyzed and quantified in
Chapter 5 of this report.

1.5

Limitations

Analyses provided in this report rely on information obtained from other sources, including the following:

• The 2021 Energize Eastside Project: Wetland & Stream Delineation Report Update (The Watershed

Company 2021a) provides information on the location of streams and wetlands in the study area.
Wetland and stream locations are based on delineations conducted by The Watershed Company and
AECOM. AECOM delineations that have been incorporated into the 2021 Delineation Report include
the Sammamish Substation Wetland Delineation and Stream Reconnaissance Report (AECOM 2016)
and boundary verification/redelineation of Wetlands ARDE7 and ARDE8 completed in May 2019
(AECOM 2019).

• City critical areas Geographic Information System (GIS) data (City of Redmond 2020a) showing
geologically hazardous areas and associated buffers, and on-line critical areas maps (City of
Redmond 2020b).

• The 2019 Targeted Critical Areas Geologically Hazardous Areas Evaluation, Energize Eastside Project
(GeoEngineers 2019) presents information on geologic hazard areas relative to proposed Project
impact areas, identifies potential impacts, and provides recommendations for restoration of impacted
areas following Project completion.

• Tree survey GIS data from The Watershed Company, showing the locations of trees that will be

removed as part of the Project. This information was used to determine areas of vegetation conversion
in wetlands and areas of tree canopy removal in buffers. Details about the methodology used to
identify which trees in Project areas need to be removed is described in the Tree Inventory and Health
Assessment Report (The Watershed Company 2021b).

• CAD files or other drawings showing the location of proposed pole locations, pole removals, and other
Project features, provided by PSE and HDR.

• Information from PSE about Project construction (including diameter of excavated holes, temporary

access route location and widths, size of temporary work areas, and location and size of stringing
sites). This information is used to estimate temporary and permanent impact areas in the study area.

• Information from PSE about tree removals in Wetland ARDE7 and associated canopy area.
• Preliminary information from HDR about planned on-site mitigation to be conducted under the Willows
Creek Stream Relocation Project and additional wetland enhancement at Wetland ARDE8.

This report assumes that these sources provide the best available information for use in analyzing
impacts to critical areas.
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2.

Existing Conditions

Figures 2 and 3 show an overview of critical areas and buffers in the study area. All of the critical areas
identified in the study area occur north of NE Redmond Way. More detailed maps showing portions of the
study area where Project components are located near critical areas and buffers are provided in Appendix
A. Note that to aid in visibility, the pole and tree symbols on report and appendix figures are not to scale;
they are much larger than the actual pole and tree footprints.
The City defines critical areas as any of the following areas or ecosystems: fish and wildlife habitat
conservation areas (FWHCAs), wetlands, frequently flooded areas, critical aquifer recharge areas, and
geologically hazardous areas, as defined in Revised Code of Washington (RCW) Chapter 30.70A and
RZC 21.64. Critical areas that occur in or adjacent to the Project area that are analyzed this report include
wetlands, FWHCAs (including streams), and geologically hazardous areas (landslide hazard areas,
erosion hazard areas, seismic hazard areas).
Based on data from the City on-line Property Viewer (City of Redmond 2020), there are no frequently
flooded areas or critical aquifer recharge areas in or adjacent to the Project area. Therefore, they will not
be discussed further in this report.

2.1

Wetlands and Streams

The 2021 Energize Eastside Project: Wetland & Stream Delineation Report Update (The Watershed
Company 2021a) identifies wetlands and streams that were delineated and mapped in the Project
corridor within the City. This report incorporates information from a 2015 delineation and 2020 update by
The Watershed Company, as well as information from the Sammamish Substation Delineation and
Stream Reconnaissance Report (AECOM 2016), which identifies wetlands and streams that were
delineated and mapped on the Sammamish Substation property, and updated information from a
boundary verification/redelineation of Wetlands ARDE7 and ARDE8 from May 2019 (AECOM 2019). For
consistency, wetland naming conventions from the 2021 Delineation Report are used throughout this
report. However, naming conventions for City-named streams, which were not included in the 2021
Delineation Report, are used where applicable in this report.
A total of seven wetlands and six streams (eight segments) were mapped in the study area vicinity
(Figures 2 and 3). All mapped wetlands and streams occur in the portion of the study area north of NE
Redmond Way. The wetlands include one slope/depressional and two slope wetlands on or near the
substation site and four slope wetlands located along the transmission line corridor. These wetlands occur
on relatively undeveloped portions of the Project corridor in a watershed recognized by the City as the
Willows Watershed. Table 2-1 provides details about Project area wetlands and streams and their
associated regulatory buffers, which are generally listed from north to south.
Wetlands ARDE7 and ARDE8 and their associated streams were reassessed in May 2019 to update
delineations from 2014 (AECOM 2019). The maps in this report reflect a revised western boundary of
Wetland ARDE8, which was documented during the redelineation site visit. Wetlands CR01 through CR04
and their associated streams were reassessed in October 2020 to update delineations from 2015. The
maps in this report reflect a revised boundary of Wetland CR03, as documented in the 2021 Delineation
Report (The Watershed Company 2021a).
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Table 2-1. Field-Identified Wetlands and Streams and Associated Buffer Widths

Wetland

Approximate
Area of wetland
within Study
Area1

ARDE6

1,765 sq. ft.
(0.04 acre)

ARDE7

32,079 sq. ft.
(0.74 acre)

ARDE8

CR01
CR02
CR03
CR04

Wetland
Classification:
Rating2, HGM Class,
and
Cowardin Class3
Category III
Slope/Depressional
PFO/PEM
Category III Slope
PFO/PSS/PEM

Associated
Stream and
Classification

Standard
Regulatory
Wetland and
Stream Buffers4

NA

110 feet

NA

110 feet

Upper Willows
Creek – Class II
Wetland: 225 feet
534,212 sq. ft.
Category II Slope
Lower Willows
Streams: 100 feet
(12.26 acres)
PEM/PSS/PFO
Creek – Class II
(Class III) or 150
Peter’s Creek
feet5 (Class II)
Tributary – Class III
Stream CR02 –
Class II
Wetland: 110 feet
20,558 sq. ft.
Category III Slope
Stream CR03 –
Streams: 150 feet5
(0.47 acre)
PEM/PFO
Class II
14,142 sq. ft.
Stream CR01 –
Wetland: 110 feet
Category III Slope PFO
(0.32 acre)
Class II
Stream: 150 feet5
8,855 sq. ft.
Category III Slope
Stream CR04 –
Wetland: 110 feet
(0.20 acre)
PSS/PEM
Class II
Stream: 150 feet5
Stream CR04 –
Class II
Wetland: 110 feet
42,527 sq. ft.
Category III Slope PSS/
Stream CR05 –
Streams: 150 feet5
(0.98 acre)
PFO
Class II
Total Wetland Area (within Study Area): 652,374 square feet (14.98 acres)

HGM = hydrogeomorphic; sq. ft. = square feet; NA = not applicable.
1
Wetlands with additional acreage beyond the study area include ARDE8, CR01, CR03, and CR04.
2
HGM classification and Washington State Department of Ecology (Ecology) wetland ratings were determined according to Hruby
2014.
3
Cowardin Classification: PEM = Palustrine Emergent, PSS = Palustrine Scrub-Shrub, PFO=Palustrine Forested, (Cowardin et al.
1979).
4
Sources: RZC 21.64.020.B.3; RZC 21.64.030.B.2.
5
150-foot buffer includes 100-foot inner buffer plus 50-foot outer buffer.

2.1.1

Wetlands

The City defines wetlands as
“areas that are inundated or saturated by surface water or ground water at a frequency and duration
sufficient to support, and that under normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions. Wetlands generally include swamps, marshes,
bogs, and similar areas. Wetlands do not include those artificial wetlands intentionally created from
non-wetland sites, including, but not limited to, irrigation and drainage ditches, grass-lined swales,
canals, detention facilities, wastewater treatment facilities, farm ponds, and landscape amenities, or
those wetlands created after July 1, 1990, that were unintentionally created as a result of the
construction of a road, street, or highway. Wetlands include those artificial wetlands intentionally
created from non-wetland areas created to mitigate conversion of wetlands” (RZC 21.78).
Descriptions of wetlands in the following subsections are based on information provided in the delineation
reports referenced in Section 2.1.
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2.1.1.1

Wetland ARDE6

Wetland ARDE6 is a small Category III PFO/PEM slope/depressional wetland, approximately 0.04 acre in
size. It is located northwest of the substation fence (Photo 1, Figure 2) directly adjacent to a paved work
area (Sammamish Substation) inside the fence, and receives water via hillslope seepage from upslope
areas to the west, which is impounded by historic fill associated with the substation. Surface water is
conveyed to the south via a drainage ditch that runs along the edge of the historic fill. Wetland ARDE6
provides moderate levels of water quality, hydrologic, and habitat functions.
The Project will not affect Wetland ARDE6 or its buffer; therefore, this wetland is not discussed further as
part of the impact assessment

Photo 1. Wetland ARDE6
2.1.1.2

Wetland ARDE7

Wetland ARDE7 is a Category III PFO/PSS/PEM slope wetland, approximately 0.74 acre in size. It occurs
along the southwest edge of the substation fence, on a steep slope (Photo 2, Figure 2). It receives water
via hillslope seepage from the west, and carries this water to the east, where it tapers into a narrow ditch
south of the substation. It is also connected to a drainage ditch that runs north-south along the edge of
historic substation fill. This wetland consists of two forested areas, which are broken by a PSS/PEM area
associated with the existing cleared transmission line corridor. Wetland ARDE7 provides moderate levels
of water quality, hydrologic, and habitat functions.
The Project transmission line corridor crosses this wetland, but no pole installation/replacement will occur
in this wetland. Approximately 20 trees will be removed from this wetland as part of the Project to
accommodate 230 kV conductor clearances. A total of 20 trees will be removed from the combined buffer
of Wetlands ARDE7 and ARDE8 to accommodate conductor clearances.

Photo 2. Wetland ARDE7
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2.1.1.3

Wetland ARDE8

Wetland ARDE8 is a large, Category II wetland with a mix of PEM, PSS, and PFO Cowardin classes,
which covers 12.26 acres to the south of Sammamish Substation and extends slightly beyond the study
area to the south (Photo 3, Figure 2). This wetland appears to receive groundwater from several points
along a steep section of the hillslope, conveying water along and just below the ground surface toward
the lower gradient eastern half of the property. The general direction of water flow in the eastern portion of
the site is southwest to northeast, with most water leaving the site via Lower Willows Creek southeast of
the substation fence. Wetland ARDE8 has riverine components associated with the stream channels that
run through the site, but inputs of water appear to be more associated with hillslope seepage and runoff
than overtopping stream channels, so it was rated as a slope wetland. The hydrology of the site has been
altered from earlier conditions when Willows Creek ran in a defined channel through the wetland prior to
filling with sediment. The amount of water inputs into the wetland appear to have increased, and following
rain events water flows in a complex network of temporary, shallow, braided channels across the site. It is
likely that Wetland ARDE8 was historically much larger prior to fill associated with construction of the
substation in 1967, as well as other adjacent development.
The PEM component, dominated by reed canarygrass, occurs in the wetter, flatter portion of the site, with
an upland “island” surrounded by shrub vegetation in the center of this PEM component. The PSS
component generally occurs on the steeper hillslope and in the vicinity of the upland island. The forested
components occur along the southern boundary of the study area, associated with the stream channels,
and in an isolated patch near the east edge of the wetland, south of the substation adjacent to a gravel
access road.
Wetland ARDE8 generally provides low levels of water quality functions, moderate levels of hydrologic
functions, and high levels of habitat functions. It is important from a flood control perspective, and is
associated with multiple riparian and instream habitats.
The Project transmission line corridor crosses this wetland, as do eight other existing transmission lines
not included as part of this Project. Three poles will be installed in this wetland, four poles (3 single poles
and one 2-pole H-frame) will be removed, and 53 trees will be removed from this wetland as part of the
Project to accommodate 230 kV conductor clearances. One pole will be installed and one three-pole Hframe will be removed from the wetland buffer as part of the Project. As stated in Section 2.1.1.2, a total
of 20 trees will be removed from the combined buffer of Wetlands ARDE7 and ARDE8 as part of this
Project.

Photo 3. Wetland ARDE8
2.1.1.4

Wetland CR01

Wetland CR01 is a relatively large Category III PEM/PFO slope wetland, 0.47 acre of which occurs in the
study area (Photo 4, Figure 3). The remainder of Wetland CR01 extends outside the study area to the
west. Streams CR02 and CR03 occur within this wetland but contribute little in terms of hydrology to the
wetland unit. Wetland hydrologic inputs are primarily groundwater seeps.
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Common vegetation observed includes red alder (Alnus rubra), salmonberry (Rubus spectabilis), reed
canarygrass, small-fruited bulrush (Scirpus microcarpus), creeping buttercup (Ranunculus repens), giant
horsetail (Equisetum telmateia), and common lady fern (Athyrium filix-femina). Wetland CR01 provides
low levels of water quality functions, but these functions are of high value because of the wetland’s
location in a basin with water quality issues. It provides low levels of hydrologic functions, but those it
does provide are of high value because of documented surface water flooding problems, including
overtopping of adjacent drainages within the wetland basin (Otak, Inc. 2009). It provides moderate levels
of habitat functions, and there are three mapped Washington Department of Fish and Wildlife (WDFW)
Priority Habitats (riparian, instream, and snags/logs) within 100 feet of the wetland.
The Project transmission line corridor crosses this wetland, but no pole installation/replacement will occur
in this wetland or its buffer. A total of 41 trees will be removed from the combined buffer of Wetlands
CR01 and CR02 to accommodate 230 kV transmission conductor clearance requirements.

Photo 4. Wetland CR01
2.1.1.5

Wetland CR02

Wetland CR02 is a Category III PFO slope wetland (0.32 acre) which occurs entirely within the study
area, and is associated with Stream CR01/Upper Willows Creek at its north end and located east of
Wetland CR01 (Photo 5, Figure 3). The forest canopy is dominated by red alder, with salmonberry, devil’s
club (Oplopanax horridus), giant horsetail, youth-on-age (Tolmiea menziesii), lady fern, and skunk
cabbage (Lysichiton americanus) common in the shrub and herbaceous layers. Groundwater seeps are
the main source of hydrology to the wetland unit. Wetland CR02 provides low levels of water quality
functions, but they are of high value because of the wetland’s location in a basin with water quality issues.
It provides low levels of hydrologic functions, but those it does provide are of high value. It provides
generally moderate levels of habitat functions, with low variability/interspersion of habitats, but high
species richness, and there are three mapped WDFW Priority Habitats (riparian, instream, and
snags/logs) within 100 feet of the wetland.
The Project transmission line corridor crosses this wetland, but no pole installation/replacement will occur
in this wetland or its buffer. Three trees will be removed from this wetland and 41 trees will be removed
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from the combined buffer of Wetlands CR01 and CR02 to accommodate required transmission conductor
clearances.

Photo 5. Wetland CR02
2.1.1.6

Wetland CR03

Wetland CR03 is a Category III PEM/PSS slope wetland (0.20 acre of which occurs in the study area)
located on both sides of Stream CR04 (Photo 6, Figure 3). This wetland includes what is presumed to be
a City mitigation site in its southeast portion, within the transmission line corridor. Restoration plants
dominate the scrub-shrub portion of the wetland, and include species such as salmonberry, Pacific
ninebark (Physocarpus capitatus), redosier dogwood (Cornus sericea), Nootka rose (Rosa nutkana),
twinberry honeysuckle (Lonicera involucrata), and Sitka willow (Salix sitchensis). There is no evidence
that vegetation within the presumed mitigation area has been managed after installation. Outside of the
presumed mitigation area, woody vegetation includes red alder, salmonberry, and Himalayan blackberry
(Rubus armeniacus). Small-fruited bulrush, common lady fern, common rush (Juncus effusus), and reed
canarygrass are common in the herbaceous layer. Groundwater seeps are the largest contributing source
of hydrology to the wetland unit. The functions provided by Wetland CR03 are similar to those provided by
the other wetlands in this area. It provides low levels of water quality functions and hydrologic functions,
but the water quality functions it provides are highly valuable because of the wetland’s location in a basin
with water quality issues. It has high species richness and variability/interspersion of habitats, and large,
downed woody debris is present in the wetland. Additionally, there are three mapped WDFW Priority
Habitats (riparian, instream, and snags/logs) within 100 feet of the wetland.
The Project transmission line corridor crosses this wetland, but no pole installation/replacement will occur
in this wetland or its buffer. No trees will be removed from this wetland, but five trees will be removed from
the combined buffer of Wetlands CR03 and CR04 to accommodate 230 kV conductor clearances.
The Project transmission line corridor crosses this wetland, but no pole installation/replacement will occur
in this wetland or its buffer. Nine trees will be removed from this wetland and five trees will be removed
from the combined buffer of Wetlands CR03 and CR04.
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Photo 6. Wetland CR03
2.1.1.7

Wetland CR04

Wetland CR04 is a large Category III PSS/PFO slope wetland (0.98 acre of which occurs in the study
area) located on both sides of Streams CR04 and CR05, north of Wetland CR03 (Photo 7, Figure 3).
Wetland CR04 extends outside of the study area both east and west. The forest canopy of this wetland is
dominated by red alder, with salmonberry, skunk cabbage, common lady fern, and youth-on-age common
in the shrub and herbaceous layers. Wetland CR04 is primarily supported by groundwater seeps. Like the
other wetlands in this area, Wetland CR04 provides low levels of water quality functions and hydrologic
functions, but the functions it does provide are highly valuable to society. It has high species richness and
variability/interspersion of habitats, contains large, downed woody debris, and has low cover of invasive
species. Additionally, three mapped WDFW Priority Habitats (riparian, instream, and snags/logs) are
present within 100 feet of the wetland.

Photo 7. Wetland CR04
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2.1.2

Streams

The City defines streams as:
“areas where surface waters produce a defined channel or bed. A defined channel or bed is an area
which demonstrates clear evidence of the passage of water and includes, but is not limited to,
bedrock, channels, gravel beds, sand and silt beds, and defined-channel swales. The channel or bed
need not contain water year-round. This definition is not meant to include artificially created irrigation
ditches, canals, storm, or surface water runoff devices or other entirely artificial watercourses unless
they are used by salmonid or created for the purposes of stream mitigation” (RZC 21.78).
2.1.2.1

Peter’s Creek Tributary (Stream ARDE2, Unnamed Tributary, Ryan’s Creek)

Peter’s Creek Tributary is a perennial Class III stream located along the southern substation parcel
boundary (Figure 2). This small stream has been modified and is confined to a narrow channel that
parallels the parking lot off site to the south. The channel drains east into a constructed drainage ditch
that extends beyond the study area. Based on City GIS data, this stream receives stormwater inputs from
residential development to the south via a pipe. The channel is 2 feet wide with 2-foot nearly vertical
banks that likely overflow into the adjacent parking lot during periods of high water levels. The substrate is
mostly silt/sediment with some scoured gravel. The gradient varies from relatively flat to 5 percent. The
Peter’s Creek Tributary enters the substation property from the south, and based on aerial photos this
upstream area offsite is in a relatively larger patch of forest. As the stream enters the study area, it flows
through a forested stand of red alder and western redcedar (Thuja plicata), then becomes confined to a
narrow linear channel. Toward the east property boundary, the riparian buffer has been degraded by
development, including the parking lot that occurs south of the stream. No evidence of fish presence was
observed during site visits. Fish habitat in Peter’s Creek Tributary is limited due to low flows and lack of
pool habitat. Wildlife habitat in riparian corridor is of low quality and highly fragmented by commercial
development.
The Project will avoid Peter’s Creek Tributary and its buffer; therefore, this stream is not discussed further
as part of the impact assessment
2.1.2.2

Willows Creek (Stream CR01)

Two segments of Willows Creek are associated with Wetland ARDE08 (referred to as Upper and Lower
Willows Creek in the Sammamish Substation Wetland Delineation and Stream Reconnaissance Report
[AECOM 2016]; Figure 2). The main channel of Willows Creek south of Sammamish Substation was not
apparent during field investigations, and evidence of a stream bed or bank was not observed beyond the
mapped locations shown in Figure 2. Based on City GIS mapping, it appears that a contiguous, defined
stream channel once ran through the southern half of the study area. Due to large sediment output from
development that has occurred upstream from upper Willows Creek, the historic channel has filled in over
time. Currently, in the absence of a channel connection between the two segments of Willows Creek,
water flows across the site, generally from southwest to northeast, in a network of shallow channels that
appear after rain events. The two mapped segments of Willows Creek remain hydrologically connected,
although there is no longer a single defined channel to join them.
Lower Willows Creek is a Class II perennial tributary to the Sammamish River. Within the substation
property, this segment of the stream has been modified and now consists of steep banks with a confined
linear channel. Two drainage ditches and two remnant channels drain into the linear channel. Bank slopes
of the main channel are 6 feet high, and the confined linear channel is approximately 3 feet wide. The
westernmost remnant channel is about 1 foot wide with low banks and an almost flat gradient, but is set in
a broad valley form that is about 10 feet wide. The easternmost remnant channel is about 6 inches wide,
with steep, tall banks and a low gradient of less than 2 percent.
The substrate of Lower Willows Creek within the study area is primarily silt/sediment. No large woody
material was observed during field investigations and there is little opportunity for its future recruitment.
Although the stream is documented as supporting coho salmon (Oncorhynchus kisutch), fish habitat is
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limited, with no tree canopy cover and little shade to maintain cooler water temperatures. Turbidity is
moderate, with unstable stream banks. No evidence of fish presence was observed during site visits.
Streambank vegetation predominantly consists of the invasive species Himalayan blackberry and reed
canarygrass. Wildlife habitat in the riparian corridor is of moderate quality, but it is located near
commercial and residential developments, where wildlife is likely affected by roads, ambient noise, and
artificial lighting. Because of these attributes, most wildlife species found in the riparian corridor are birds
and small mammals.
Upper Willows Creek/CR01 occurs in two locations in the study area: along the southern substation
parcel boundary and in the transmission corridor. The segment in the substation parcel is a perennial
stretch located at the base of a hillslope. It is unconfined, with a broad, 3-foot-wide channel with low
banks that are overtopped frequently. The gradient varies between 2 and 5 percent. The stream bed
substrate is a mix of gravel with some cobble and silt/sediment. Bank stability is variable, with evidence of
erosion and turbidity observed during site visits. Overbank flooding has resulted in new channels
emerging in adjacent scrub-shrub areas. The combination of unstable stream bank, moderate stream
gradient and high velocity low flows limits fish habitat. No evidence of fish presence was observed during
site visits. Riparian vegetation on the south side of the channel is mixed conifer forest dominated by
western redcedar and Douglas-fir (Pseudotsuga menziesii). On the north side, riparian vegetation is red
alder forest and deciduous shrubs dominated by salmonberry. Some large woody material is present in
the channel. Wildlife habitat in the riparian corridor is of moderate quality and is connected to a relatively
large contiguous patch of forest habitat upstream of the study area.
The upstream segment of Upper Willows Creek in the transmission line corridor (Figure 3), is a
permanently flowing stream that begins at an approximately 3-foot-wide elevated culvert under the
transmission line corridor and flows east. It is fed by several other streams that originate in ravines west
and south of the study area. This section of the stream is approximately 10 feet wide on average, has a
gentle gradient, and contains a coarse cobble and gravel bed. The upper portion of the stream is wellshaded and forested and runs through property designated as protected open space.
Upper Willows Creek is no longer connected to Lower Willows Creek where salmonid occurrence is
documented on site. However, the stream is considered to have the potential for salmonid fish use
because there is no natural gradient barrier to preclude future use by downstream salmonids. Therefore,
Upper Willows Creek is a Class II stream, consistent with the City’s classification. The Project
transmission line corridor crosses Lower Willows Creek, but no poles will be located in the stream or its
buffer. The Project transmission line corridor crosses Upper Willows Creek/CR01, but construction access
will occur using an existing gravel access route over a culverted portion of the stream. Trees will be
removed from the combined buffer of this stream and those of other wetlands and streams in the vicinity.
Numbers of tree removals from the combined buffers, as presented in Section 5.4.2, have been
calculated to eliminate double-counting.
2.1.2.3

Streams CR02 and CR03

Streams CR02 and CR03 are small tributary streams to Upper Willows Creek that originate in forested
ravines west of the study area (Figure 3). They are an average of 2 to 3 feet wide. In the study area, the
banks are vegetated with reed canarygrass and the bed is made up of cobble. The streams converge
from the north and south and flow into the culvert that marks the start of Upper Willows Creek. Like Upper
Willows Creek, there is no natural gradient barrier to preclude future use by downstream salmonids.
Therefore, Streams CR02 and CR03 are Class II streams, consistent with City stream typing. However,
the culvert that conveys stream flow from these streams to Upper Willows Creek is currently a total fish
passage barrier.
A Project transmission line runs adjacent to Streams CR02 and CR03, and a temporary access route will
also run adjacent to these streams. The temporary access route will avoid the streams, and silt fencing
and other appropriate BMPs will be established between the stream and the access route during its use
for construction. Trees will be removed from the combined buffer of these streams and those of other
wetlands and streams in the vicinity. Numbers of tree removals from the combined buffers, as presented
in Section 5.4.2, have been calculated to eliminate double-counting.
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2.1.2.4

Stream CR04

Stream CR04 is a tributary to Upper Willows Creek (Figure 3). It flows north through the study area from a
culvert outlet located north of NE Redmond Way. The stream is approximately 6 to 8 feet wide on average
and contains some large woody debris through the study area. Stream CR04 is a Class II stream based
on the lack of a natural gradient barrier between its location and documented salmonid fish use
downstream. However, no habitat for resident salmonids appears to be present in the delineated portion
of Stream CR04. The City also classifies this stream segment as Class II.
The Project transmission corridor crosses Stream CR04, but no poles will be located in the stream or its
buffer and no access routes will be needed near this stream. Trees will be removed from the combined
buffer of this stream and those of other wetlands and streams in the vicinity. Numbers of tree removals
from the combined buffers, as presented in Section 5.4.2, have been calculated to eliminate doublecounting.
2.1.2.5

Stream CR05

Stream CR05 is a small Class II stream that feeds into Stream CR04 (Figure 3). Stream CR05 appears to
originate in a forested ravine west of the study area. It is conveyed under the transmission line corridor in
a culvert. The delineated Stream CR05 segment is approximately 20 feet in length, between the culvert
outlet and Stream CR04. Stream CR05 is not mapped in the City GIS but based on its connectivity to
Stream CR04 it is considered a Class II stream in this report. The Project transmission line corridor
crosses Stream CR05 at a point where the stream is conveyed in a culvert. No poles will be located in the
stream or its buffer, and no temporary access routes will be needed near this stream. Trees will be
removed from the combined buffer of this stream and those of other wetlands and streams in the vicinity.
Numbers of tree removals from the combined buffers, as presented in Section 5.4.2, have been
calculated to eliminate double-counting.

2.2

Fish and Wildlife Habitat Conservation Areas

FWHCAs are lands and streams critically important to maintaining specific types of fish, wildlife, and plant
species. They help prevent isolation, fragmentation, and degradation of habitat and species populations
by protecting the natural ecosystems. Many of these areas serve as migratory and unique habitat for bird
nesting, fish spawning, and other wildlife activity. FWHCAs commonly provide refuge for endangered and
threatened species.
FWHCAs include the following (RZC 21.64.020.A.1):
•

Areas with which species of concern have a primary association.

•

State Priority Habitats and Areas Associated with State Priority Species, as identified by WDFW.

•

Habitats and Species of Local Importance, as identified by the City.

•

Naturally occurring ponds under 20 acres.

•

Waters of the State, as classified in the Washington Administrative Code (WAC) 222-16-031.

•

Lakes, ponds, streams, and rivers planted with game fish by a governmental or tribal entity.

•

Land essential for preserving connections between habitat blocks and open spaces.

FWHCAs within the City are rated or classified according to their characteristics, function and value,
and/or sensitivity to disturbance as described in the following subsections (RZC 21.64.020.A.2).
2.2.1

Core Preservation Areas

Core Preservation Areas include areas of the City that are already protected through other regulatory
mechanisms. These include Native Growth Protection Areas, Class I Streams and their buffers, Class II
through IV streams, and other areas similarly protected. They may also include lands where development
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rights have been sold and some land with recorded open space easements. The streams described in
Section 2.1 are considered Core Preservation Areas. There are no other Core Preservation Areas
mapped within the study area. Native Growth Protection Easements and Open Space Easements are
mapped adjacent to the study area but will not be affected by the proposed project.
2.2.2

Species Protection Areas

Where species of concern, priority species, and species of local importance are present, they must be
protected through management recommendations. Based on information from WDFW (2021), coho
salmon occurrence and breeding has been mapped in the segment of Lower Willows Creek on the
substation parcel. No other priority habitats or species are mapped in or near the study area.
Based on information from a Biological Evaluation prepared for the Project (The Watershed Company
2021c), there is no suitable habitat for Endangered Species Act-listed mammals or species proposed for
listing in the study area. The Project may affect but is not likely to affect yellow-billed cuckoo (Coccyzus
americanus) or streaked horned lark (Eremophila alpestris strigata). There are no ESA-listed fish species
or designated critical habitat in streams within the study area. The nearest ESA-listed fish species are
approximately 4,200 feet downstream, in the Sammamish River. The only City species of local importance
is the great blue heron (Ardea herodias). Based on data from WDFW (2021), no great blue heron priority
habitat features are present in the study area, although there is a mapped breeding area approximately a
mile away. Great blue herons may periodically use the wetland habitats in the study area.
2.2.3

Quality Habitat Areas

This classification refers to a City evaluation of development sites for the presence of habitat quality,
based on several parameters indicative of habitat qualities: size, community diversity, interspersion
(spatial patterns), continuity, forest vegetation layers, forest age, and invasive plants. No Quality Habitat
Areas have been established by the City in the Project area; therefore, they will not be discussed further
in this report.
2.2.4

Riparian Stream Corridors

Riparian stream corridors include Class I through IV streams and adjacent riparian habitat areas (stream
buffers). Riparian stream corridors in the study area are discussed in Section 2.1.2.

2.3

Geologically Hazardous Areas

The City defines geologically hazardous areas as “areas that, because of their susceptibility to erosion,
sliding, earthquake, or other geologic events, are not suited to siting commercial, residential, or industrial
development consistent with public health and safety concerns” (RZC 21.78).
Based on GIS data and City mapping, geologically hazardous areas occur in the study area. These
include erosion hazard areas, landslide hazard areas, and seismic hazard areas, as shown in Figure 2
and Figure 3. GIS-mapped locations of these areas and their buffers are used to determine potential
impacts from the proposed Project.
The geologically hazardous areas in the Project corridor are described in the Targeted Critical Areas
Geologically Hazardous Areas Evaluation Report (GeoEngineers 2019; Appendix B). Table 2-2 provides a
summary of the geologically hazardous areas that have the potential to be impacted by the proposed
Project.
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Table 2-2. Existing Conditions of Geologically Hazardous Areas
Potential Project
Impact Area
Temporary access
routes to new and old
poles east of SAM-RIC
#1 0/9 and SAM-RIC #2
0/5 (Appendix A, Maps
1 through and 4)

Geologically
Hazardous Areas

Notes

Landslide and
Erosion Hazards,
and/or Seismic
Hazard

Most of this area can be accessed via the PSEmaintained ROW. Some areas are overgrown with
grass, willow shrubs, and blackberry. Wetland ARDE8 is
identified in the easternmost portion of the ROW where
poles SAM-RIC #1 0/6, SAM-RIC #1 0/5, SAM-RIC #1
0/4 and SAM-RIC #2 0/2 are located. The ground in
Wetland ARDE8 was visibly wet in areas during a site
visit in December 2018. No faults are mapped in the
Project area, and during the site visit there was no
indication of seismic activity, such as ground fractures,
slumps, or spreading, was observed.

Temporary access
Landslide and
route to Pole SAM-RIC Erosion Hazards
0/10 (Appendix A, Maps
4 through 7)

A planned temporary access route begins at Pole SAMRIC #2 0/5 and tracks downhill through Wetland CR01,
runs adjacent to Stream CR02, and crosses over a
stream culvert. The access route has a measured slope
of greater than 40 percent and follows the Olympic
Pipeline ROW. The ground becomes saturated near the
bottom of the slope. Moving southward, the slope from
the wetland to Pole SAM-RIC 0/10 is inclined at about
30 percent, facing north. Vegetation along the access
route consists of mowed grass in the Olympic Pipeline
ROW and alder and willow shrubs outside of the grassy
corridor.

Work area around Pole
SAM-RIC #2 0/5
(Appendix A, Map 4)

Landslide Hazard
Area

The site is located on the north slope of a large ravine.
The slope includes a forested area and moderately
cleared areas in the Olympic Pipeline ROW. Trees on
the slope consist primarily of alder. The slope has
ground cover including grass, blackberry, and willow
shrubs. The slope is south facing and terminates at the
bottom of a ravine where Wetland CR01 has been
mapped.

Work area around Pole
SAM-RIC #1 0/7
(Appendix A, Map 2)

Landslide Hazard
Area buffer

The site is located on the northeast slope of a large
ravine. The slope to the south of the pole location
includes a forested area and moderately cleared areas
in the transmission line corridor. Trees on the slope
consist primarily of alder with occasional conifers. The
cleared portion of the slope has ground cover including
grass, blackberry, and willow shrubs. The slope is south
facing and is in an area of both erosion and landslide
hazards as mapped by the City. One pole currently
exists at the site.

Work area around Pole
SAM-RIC 0/10
(Appendix A, Maps 6
and 7)

Landslide and
Erosion Hazard
areas

The site is on a ridgeline with ravines on either side.
Wetlands CR01, CR02, and CR04 have been identified
on both the north and south sides of the ridgeline at the
bottoms of the ravines. The hillslopes are forested with
primarily alder and other deciduous trees. The slopes
and surrounding area have ground cover including
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Potential Project
Impact Area

Geologically
Hazardous Areas

Notes
blackberry, willow shrubs, and tall grasses. A three-pole
H-frame currently exists at the site.

Work area around Pole
SAM-RIC 0/11
(Appendix A, Maps 9
and 10)

Landslide Hazard
Area

The area around replacement Pole 0/11 includes a
forested area and moderately cleared areas on the
Olympic Pipeline ROW. Trees on the slope consist
primarily of alders with a few other deciduous trees. The
slope has ground cover both near the existing trees and
in the open areas consisting of grass, blackberry, and
willow shrubs. The slope is north facing and terminates
at the bottom of a ravine where Wetland CR03 has
been mapped. An asphalt driveway used for City utility
maintenance is located directly south of the proposed
pole location. A three-pole H-frame currently exists at
the site.

Source: GeoEngineers 2019
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3.

Regulatory Review

Proposed Project activities were reviewed for their compliance with City of Redmond Critical Areas
regulations, outlined in RZC 21.64. The following sections summarize City regulations that are applicable
to the Project in terms of regulating critical areas and their buffers.

3.1

Wetlands and Streams

3.1.1

Regulatory Buffers

Regulatory wetland buffers vary depending on the wetland category assigned on the wetland rating form,
the habitat score on the wetland rating form, and whether all measures to minimize impacts to wetlands
specified in the RZC are implemented. Table 3-1 lists these required measures and documents how the
Project would comply with each of them.
Table 3-1. Project Compliance with City of Redmond Requirement Measures to Minimize Impacts
to Wetlands
Disturbance
Element
Lights

Required Measure
Direct lights away from wetland
Locate activity that generates noise
away from wetland

Noise

Toxic Runoff

If warranted, enhance existing buffer
with native vegetation plantings
adjacent to noise source
For activities that generate relatively
continuous, potentially disruptive
noise, such as certain heavy industry,
establish an additional 10-foot heavily
vegetated buffer strip immediately
adjacent to the outer wetland buffer
Route all new, untreated runoff away
from wetland while ensuring wetland is
not dewatered

Project Compliance
The Project will not include installation of
lighting.
The Project will not include new long-term
noise sources above current ambient
levels.

The Project will not result in new, untreated
runoff.

Establish covenants limiting use of
pesticides within 150 feet of wetland

Pesticides will not be used within 150 feet
of wetlands (Appendix C).

Apply integrated pest management

PSE will only use herbicides approved for
aquatic use, as appropriate, and
implement integrated pest management.
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Disturbance
Element

Required Measure

Project Compliance

Retrofit stormwater detention and
treatment for roads and existing
adjacent development

The Project will not provide increased
impervious surface from the transmission
lines. Stormwater runoff containment and
treatment will be accomplished through
dispersion. Planned improvements that
include the addition of two new bays are
still under design; these improvements
will be within the existing substation
footprint. Stormwater management will be
included in the design.

Prevent channelized flow from lawns
that directly enters the buffer

The Project will not include new lawns that
would produce channelized flow.

Use Low Impact Development
techniques

Basic dispersion and soil amendment
BMPs will be used; LID techniques are
not applicable to this project.
The Project will not provide increased
impervious surface from the transmission
line upgrades or associated substation
improvements.

Stormwater
Runoff

Change in
Water Regime

Infiltrate or treat, detain, and disperse
into buffer runoff from impervious
surfaces and new lawns

Pets and
Human
Disturbance

Use fencing or plant dense vegetation
to delineate buffer edge and to
discourage disturbance using
vegetation appropriate for ecoregion

Dust

Use BMPs to control dust

Existing vegetation in wetland buffers
adjacent to temporary access routes will
remain in place to discourage disturbance.
BMPs will be implemented during
construction to control dust, as described
in Section 4.2.

Because the Project will comply with the required measures listed above in Table 3-1, the wetland buffers
shown in Table 3-2 will apply to the wetlands in the City associated with the Project per RZC
21.64.030(B).
Table 3-2. Buffer Widths for Wetlands in the Study Area
Name
ARDE6
ARDE7
ARDE8
CR01
CR02
CR03
CR04

Category
III
III
II
III
III
III
III

Habitat
Score
6
7
8
7
7
7
7

Water Quality
Score
7
6
5
6
6
6
6

Buffer Width with Measures
to Minimize Impacts
110 feet
110 feet
225 feet
110 feet
110 feet
110 feet
110 feet

Source: RZC 21.64.030.B.2.

Buffers to protect Class II and Class III riparian stream corridors are 150 feet and 100 feet, respectively
(RZC 21.64.020.B.3). Table 3-3 shows the regulatory buffers for each stream in the study area. Where
stream and wetland buffers overlap, a combined buffer that represents the largest buffer distance has
been shown on the figures in this report and used for the analysis of Project impacts. Therefore, the type
of critical area buffer is not distinguished when referencing buffer impacts.

Prepared for: Puget Sound Energy

AECOM
24

Energize Eastside Project
Redmond Critical Areas Impact Assessment

Buffers were truncated at existing paved or gravel areas. RZC 21.64.030(B)(6)(b) states that reductions in
buffer widths may be allowed where existing roads or structures lie within the buffer. The paved areas are
existing alterations of buffers and no buffer functions are provided in these areas.
Table 3-3. Buffer Widths for Streams in the Study Area
Stream
Upper Willows
Creek/CR01
Lower Willows Creek
Peter’s Creek Tributary
CR02
CR03
CR04
CR05

Classification

Standard Regulatory Stream
Buffer

Class II

100 feet + 50-foot outer buffer

Class II
Class III
Class II
Class II
Class II
Class II

100 feet + 50-foot outer buffer
100 feet
100 feet + 50-foot outer buffer
100 feet + 50-foot outer buffer
100 feet + 50-foot outer buffer
100 feet + 50-foot outer buffer

Source: RZC 21.64.030.B.2.

3.1.2

Alterations

3.1.2.1

Wetlands

As stated in RZC 21.64.030.C.4, any proposed alterations to Category II, III, and IV wetlands must
comply with all applicable mitigation performance standards and no net loss of wetland function and value
may occur.
Mitigation for alterations to wetlands must achieve equivalent or greater biological functions, and
mitigation plans must be consistent with the most recent Washington State Department of Ecology
(Ecology) guidance (RZC 21.64.030.C.5). Per RZC 21.64.030.C.6, mitigation actions must address
functions affected by the alteration to achieve functional equivalency or improvement and must provide
similar wetland functions as those lost, except under the following circumstances:
•

•

The filled/impacted wetland provides minimal functions and the proposed mitigation actions will
provide equal or greater functions, or will provide functions shown to be limiting within a
watershed through a formal watershed assessment plan or protocol.
Out-of-kind replacement will best meet formerly identified regional goals, such as replacement of
historically diminished wetland types.

Section 5.8 of this report briefly discusses the proposed approach for mitigating for unavoidable impacts
to wetlands and their buffers. The Conceptual Mitigation Plan, Energize Eastside Project (HDR 2021)
documents how the proposed mitigation meets the regulatory requirements for achieving functional
equivalency or improvement, as well as all required performance standards listed in RZC 21.64.030.D.
Additional regulations pertaining to critical area mitigation are provided in Section 3.4 of this report.
3.1.2.2

Streams

RZC 21.64.020.B.9 states that no structures or improvements shall be permitted within a stream buffer,
except as otherwise permitted or required under the City’s adopted Shoreline Master Program, or under
certain circumstances. This Project is not located within a regulated shoreline jurisdiction. A discussion of
Project design to minimize impacts to streams and their buffers is provided in Section 4.1.1 of this report.
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3.2

Fish and Wildlife Habitat Conservation Areas

3.2.1

Protective Buffers

RZC 21.64.020 specifies regulatory stream buffer widths to protect riparian corridors, which were
discussed in Section 3.1.1. Protective buffers for other kinds of FWHCAs are not provided in the RZC.
While FWHCAs occur adjacent to the Project corridor (see Section 2.1.2), riparian corridors (discussed in
Section 3.1.1) are the only regulated FWHCAs that occur within Project areas and will be impacted by
Project activities as described in Section 5.2.

3.3

Geologically Hazardous Areas

3.3.1

Protective Buffers

RZC 21.64.060.B specifies buffers for landslide hazard areas but not other geologically hazardous areas.
The minimum buffer width is 50 feet, measured from the top of slope and toe of slope, and along the
sides of the slope. However, the buffer width must reflect the sensitivity of the landslide hazard area in
question and the types and density of uses proposed on or adjacent to the geologic hazard. The buffer
may be increased if it is necessary to prevent risk of damage to proposed and existing development, as
determined by the City Technical Committee. Buffers may be reduced to a minimum of 15 feet when a
qualified professional demonstrates through technical studies that the reduction will adequately protect
the proposed and surrounding development from the critical landslide hazard. For this impact
assessment, a buffer width of 50 feet has been used.
3.3.2

Alterations

Alteration of geologically hazardous areas or their established buffers may only be permitted subject to
the criteria specified in the RZC that pertains to other types of critical areas (RZC 21.64.050.D, RZC
21.64.020.E, RZC 21.64.030.C, RZC 21.64.040.B, RZC 21.64.050.B, RZC 21.64.060.D, and RZC
21.76.070.E). Therefore, in areas where geologically hazardous areas overlap wetlands or streams or
their buffers (see Figure 2 and Figure 3, and Appendix A), the criteria discussed in Section 3.1.2 apply.
Outside of these areas, alteration of geologically hazardous areas may be approved based on the
effective mitigation of risks posed to property, health, and safety (RZC 21.64.060.D.1). Appendix B of this
report includes the Targeted Critical Areas Geologically Hazardous Areas Evaluation Report
(GeoEengineers 2019), which lists several mitigation measures to minimize risks of erosion and slope
failure. Measures are included for specific Project activities (access routes, vegetation management/tree
removals, and pole installation/removal) and for specific site locations with identified geologically
hazardous areas.
While development in landslide hazard areas is generally prohibited, utilities may be located in these
areas with effective mitigation of risks (RZC 21.64.060.D.2.b). Alterations to these areas must meet the
decision criteria in RZC 21.76.070.E:
a. There must be no reasonable alternative to locating in a landslide hazard area. Alternative locations
which would avoid impact to the landslide hazard area must be shown to be economically or
functionally infeasible.
Response to Code Requirement: As this Project involves the upgrading of existing transmission
lines, PSE has determined that there are no practical alternative locations that would avoid
impacts to landslide hazard areas.
b. A geotechnical evaluation must be conducted to identify the risks of damage from the proposal, both
on-site and off-site, and to identify measures to eliminate or reduce risks. The proposal must not
increase the risk of occurrence of the potential geologic hazard.
Response to Code Requirement: A geotechnical evaluation has been conducted and is included
in Appendix B. Mitigation measures outlined in the evaluation will ensure that the Project will not
increase the risk of occurrence of erosion or landslide hazards.
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c.

Impacts shall be minimized by limiting the magnitude of the proposed construction to the extent
possible, Any impacts must be eliminated or mitigated by repairing, rehabilitating, restoring, replacing,
or providing substitute resources consistent with the mitigation and performance standards set forth in
RZC 21.64.010.L and 21.64.010.M.
Response to Code Requirement: Project activities will be limited to the extent possible in
geologically hazardous areas by the strategic placement of poles and temporary access routes,
and by minimizing vegetation clearing. The geotechnical evaluation indicates how the Project will
meet the geologically hazardous area performance standards, and provides site-specific
recommendations for the repair and restoration of impact areas.

3.4

Mitigation Regulations

Regulations pertaining to mitigation for impacts to critical areas are outlined in RZC 21.64. RZC
21.64.010.K specifies that development proposed in critical areas shall incorporate and reflect the
performance standards contained in subsequent sections of RZC 21.64. The following subsections
present regulatory information pertaining to mitigation sequencing and location, followed by information
specific to the critical areas that are located in the study area and would be impacted by Project activities.
Information on Project-specific avoidance and minimization is provided in Chapter 4, and general
information on the proposed compensatory mitigation approach is provided in Section 5.8. More detailed
information on mitigation, including information about performance standards and monitoring, are
provided in the Conceptual Mitigation Plan, Energize Eastside Project (HDR 2021).
3.4.1

Mitigation Sequencing

RZC 21.64.010.I requires all significant adverse impacts to critical area functions and values to be
mitigated, with mitigation actions occurring in the following sequence:
1. Avoiding the impact altogether by not taking a certain action or parts of actions.
2. Minimizing impacts by limiting the degree or magnitude of the action and its implementation, by
using appropriate technology, or by taking affirmative steps, such as project redesign, relocation,
or timing, to avoid or reduce impacts.
3. Rectifying the impact to the critical area by repairing, rehabilitating, or restoring the affected
environment to the conditions existing at the time of the initiation of the project.
4. Reducing or eliminating the impact over time by preservation and maintenance operations during
the life of the action.
5. Compensating for the impact by replacing or providing substitute resources or environments.
6. Monitoring the hazard or other required mitigation and taking remedial action when necessary.
PSE will meet these mitigation sequencing requirements through Project design, implementing BMPs
during construction, restoring disturbed areas, and implementing compensatory mitigation for impacts to
wetlands and buffers that cannot be avoided. Pertinent information regarding avoidance and minimization
measures and compensatory mitigation is provided in Chapter 4 and Section 5.8 of this report,
respectively.
3.4.2

Location of Mitigation

RZC 21.64.010.L.2 requires mitigation to be provided on-site, unless on-site mitigation is not scientifically
feasible due to physical features of the property. If mitigation cannot be provided on-site, it must be
provided in the immediate vicinity of the permitted activity on property owned or controlled by the
applicant, such as an easement, provided such mitigation is beneficial to the critical area and associated
resources. In-kind mitigation must be provided, unless the applicant demonstrates that greater functional
and habitat value can be achieved through out-of-kind mitigation. Only when it is determined by the City
Department of Planning and Community Development that on-site mitigation and in-kind mitigation are
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inappropriate and impractical, shall off-site, out-of-kind mitigation be considered. All off-site mitigation
must be within City limits.
PSE will be providing on-site mitigation for unavoidable impacts to wetlands and buffers through
enhancement at Wetland ARDE8 through the Willows Creek Stream Relocation Project and additional onsite wetland enhancement.
3.4.3

Mitigation Requirements for Wetlands

RZC 21.64.030.C.7 provides the following order of preference for wetland mitigation actions that require
compensation by replacing, enhancing, or substitution:
1. Preserving high-quality wetlands that are under imminent threat.
2. Restoring wetlands on upland sites that were formerly wetlands.
3. Creating wetlands on disturbed upland sites, such as those with vegetative cover consisting
primarily of introduced species.
4. Enhancing significantly degraded wetlands.
3.4.3.1

Wetland Mitigation Ratios

Standard City of Redmond wetland mitigation ratios for creating or enhancing wetlands are presented in
Table 3-4.
Table 3-4. City of Redmond Wetland Acreage Replacement Ratios
Creation or
Reestablishment

Rehabilitation

Enhancement Only

Category I Forested

6:1

12:1

24:1

Category I based on Score

4:1

8:1

16:1

Category II

3:1

6:1

12:1

Category III

2:1

4:1

8:1

Category IV

1.5:1

3:1

6:1

Wetland Type/Category

Source: RZC 21.64.030 (Table 21.64.030B)

3.4.3.2

Guidance for Project Scenarios Not Captured by the Redmond Zoning Code

Project impacts are expected to include wetland vegetation conversion through PSE’s vegetation
management activities, which are required to meet FERC standards. For these scenarios, the Ecology
publication Wetland Mitigation in Washington State – Part 1: Agency Policies and Guidance (Ecology et
al. 2006) and the current draft update for public review (Ecology et al. 2020), were consulted to determine
appropriate wetland mitigation ratios. In addition to permanent impacts to wetlands through fill associated
with pole installation, the Project will impact some wetland areas through conversion of forested
vegetation communities to shrub wetland communities. Interagency guidance for mitigating this type of
impact is as follows (Ecology et al. 2020):
Loss of functions due to the permanent conversion of wetlands from one type to another also requires
compensation. For example, when a forested wetland is permanently converted to an emergent or
shrub wetland (e.g., for a utility right-of-way), some functions are permanently lost or reduced. The
ratios for conversion of wetlands from one type to another will vary based on the type and degree of
the alteration and whether on-going maintenance/disturbance will occur. However, the agencies
generally accept one-half of the recommended ratios for permanent impacts.
3.4.3.3

Wetland Performance/Design Standards

RZC 21.64.030.D lists the following wetland performance/design standards:
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•

Use plants indigenous to the Pacific Northwest region (not introduced or foreign species).

•

Use plants adaptable to a broad range of water depths.

•

Plants should be commercially available or available from local sources.

•

Plant species high in food and cover value for fish and wildlife must be used.

•

Avoid committing significant areas of the site to species that have questionable potential for
successful establishment.

•

Plant selection must be approved by a qualified wetland specialist.

•

Water depth is not to exceed 6.5 feet (2 meters).

•

The grade or slope that water flows through the wetland is not to exceed 6 percent for wetland
creation sites.

•

Slopes within the wetland basin and the buffer zone may not be steeper than 3:1 (horizontal to
vertical) for certain wetland creation sites.

•

Substrate should consist of a minimum of 1 foot, in depth, of clean (uncontaminated with chemicals
or solid/hazardous wastes) inorganic/organic materials for wetland creation sites.

•

Planting densities and placement of plants should be determined by a qualified wetland professional
and shown in the design plans.

•

The planting plan must be approved by the City Department of Planning and Community
Development.

•

Confine stockpiling to upland areas and ensure contract specifications limit stockpiling of earthen
materials to durations in accordance with City clearing and grading standards, unless otherwise
approved by the City Technical Committee.

•

Planting instructions shall be submitted which describe proper placement, diversity, and spacing of
seeds, tubers, bulbs, rhizomes, sprigs, plugs, and transplanted stock.

•

Apply controlled-release, non-phosphorous fertilizer at the time of planting and afterward only as
plant conditions warrant (determined during the monitoring process).

•

Install an irrigation system, if necessary, for the initial establishment period.

•

Construction specifications and methods should occur by a qualified consultant and be inspected by
the City.

The proposed mitigation approach for this Project is discussed briefly in Section 5.8. The Project
mitigation plan, Conceptual Mitigation Plan, Energize Eastside Project (HDR 2021), provides details
about how mitigation for Project impacts will occur within the Willows Creek Stream Relocation Project,
and with additional on-site wetland enhancement, by meeting the wetland performance/design standards
listed above and other wetland mitigation requirements.
3.4.4

Riparian Stream Corridor Performance Standards

Mitigation proposed for alterations to riparian stream corridors must meet the performance standards and
mitigation requirements specified in RZC 21.64.020.F. No alterations to riparian stream corridors will
occur as a result of the Project.
3.4.5

Fish and Wildlife Habitat Conservation Area Performance Standards

In the event that a species protected under City of Redmond Critical Area Regulations is identified in a
project area, and in areas where quality habitat has been identified, performance standards from RZC
21.64.020.G apply (unless application would result in a significant adverse impact on the owner or
developer). No species protected under Redmond Critical Area Regulations have been identified in the
Project area, which the exception of great blue heron that may use the wetlands and stream periodically.
Prepared for: Puget Sound Energy

AECOM
29

Energize Eastside Project
Redmond Critical Areas Impact Assessment

However, WDFW does not identify any great blue heron habitat features in the vicinity, including nesting
colonies or staging areas.
3.4.6

Performance Standards for Geologically Hazardous Areas

Development within geologically hazardous areas requires preparation of a geotechnical study by a
qualified consultant to identify and evaluate potential hazards and formulate mitigation measures. These
measures must provide long-term slope stability, and include the following (or the equivalent), as
applicable:

•
•

Construction methods that will reduce or not adversely affect geologic hazards.

•

Location of structures and improvement to preserve the most critical portion of the site and its
natural landforms and vegetation.

•
•

Clustering of structures and improvements to avoid geologically hazardous areas.

•
•
•
•

Minimization of impervious surface coverage.

•
•
•
•

Implementation of temporary erosion and sedimentation controls (TESC) during construction.

•

No point discharges from surface water facilities and roof drains onto or upstream from an
erosion or landslide hazard area, except as specified in RZC 21.64.060.E.2.o.

Structures and improvements that minimize alterations to the natural contour of the slope, and
tiered foundations, where possible, that conform to the existing topography.

No removal of vegetation from an erosion or landslide hazard area or buffer, unless otherwise
provided or as part of an approved alteration.
Replanting of disturbed areas as soon as feasible, pursuant to an approved landscape plan.
Adherence to City clearing and grading regulations.
Preferential use of retaining walls that allow maintenance of existing natural slope areas over
graded artificial slopes.
Preparation of a master drainage plan (large projects only), as required by the City Engineer.
Implementation of a monitoring program for permitted construction activities.
No increase in instability or creation of a hazard to the site or adjacent properties, and no
significant increase in sedimentation or erosion.

A geotechnical investigation has been completed for the Project (GeoEngineers 2019; Appendix B). This
report provides a conceptual impact mitigation strategy that addresses the aforementioned performance
standards to provide long-term slope stability. Recommendations from the geotechnical report to avoid or
minimize impacts associated with geologically hazardous areas are discussed in Chapter 4.
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4.

Avoidance and Minimization Measures

This section discusses Project impact avoidance and minimization measures in critical areas and their
buffers. The measures listed in this chapter demonstrate how PSE will meet the mitigation sequencing
requirements, performance standards, and other requirements listed in Chapter 3 through engineering
design, construction best practices, and restoration of temporarily disturbed areas.

4.1

Avoidance

4.1.1

Wetlands and Streams

Engineering and environmental constraints were evaluated by PSE during Project design to avoid and
minimize impacts associated with the Project. The proposed Project utilizes the existing transmission line
corridor and associated areas historically disturbed for access and maintenance. The proposed pole
locations have been adjusted to avoid wetlands, streams, and buffers wherever feasible. No poles will be
located in streams. The Project avoids temporary and permanent impacts to Wetlands ARDE6 and CR03.
While tree removals are necessary in Wetlands ARDE7, CR02, and CR04 to maintain clearances in
compliance with federal 230 kV requirements, no other permanent or temporary Project-associated
disturbances are proposed within these wetlands.
To the degree possible, work areas and stringing sites will be located to result in the least amount of
overlap with Project area wetlands and buffers. Wherever feasible, temporary access routes, work areas,
and stringing site locations will avoid tree removal and other vegetation removal.
4.1.2

Geologically Hazardous Areas

Access routes and stringing sites have been located to avoid steep slopes to the degree possible.
Additionally, the proposed pole locations have been adjusted to avoid geologically hazardous areas and
their buffers to the degree possible.

4.2

Minimization Measures

4.2.1

Wetlands and Streams

To minimize impacts to wetlands, the construction period is planned to start in the spring and end in the
fall, and will therefore likely avoid the wettest portions of the year. Temporary access routes have been
designed to minimize temporary impacts to wetlands, streams, and their buffers. Temporary mats will be
laid down over wetland vegetation (predominantly reed canarygrass) to access poles and prevent plant
mortality associated with heavy equipment. Temporary access routes to poles will avoid crossing stream
channels and will avoid areas with forest cover to minimize removal of vegetation. Any unavoidable
temporary stream or ditch crossings will be matted and no impacts are anticipated. Access to pole SAMRIC 0/10 will occur via an existing culverted access route associated with Stream CR02. All equipment
will remain within the previously disturbed (mowed) Olympic Pipeline ROW and, because the stream runs
in a culvert underneath the access route, equipment will avoid the stream channels. Additional BMPs, as
outlined in the latest version of the Stormwater Management Manual for Western Washington, 2 and as
required by the City, will be implemented through a Project Stormwater Pollution Prevention Plan
(SWPPP) during construction to minimize potential impacts.
Direct impacts to fish and other aquatic species are not anticipated to occur, as Project construction will
be timed to avoid saturated/inundated wetland and drainage conditions (i.e., the construction period
would be April through October), and BMPs will be implemented to control potential erosion or
sedimentation in aquatic areas. PSE will prepare a SWPPP, which includes a TESC Plan, for submittal
with the Project clearing and grading permit application. Straw bales, wattles, and/or silt fencing and
Currently, the most recent version is dated 2014 (Washington Department of Ecology 2014), subject to future updates prior to
Project construction.

2
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dispersion measures will be implemented, as necessary. Temporarily exposed soils resulting from Project
activities in wetlands or protective buffer areas will be re-seeded with a native seed mix and/or covered
with mulch to reduce the potential for sedimentation into aquatic resource areas.
Identification of trees for removal followed a methodology (Appendix D; The Watershed Company 2021b)
that allows for the greatest possible retention of trees in the wire zone, managed ROW, and legal ROW.
Where feasible, trimming to reduce tree height to meet required conductor clearances will occur instead
of tree removal in critical areas. In particular, in the ravine near pole SAM-RIC 0/10 (which includes
portions of wetlands CR01 and CR02), trees in wetlands or adjacent to streams will be trimmed to the
appropriate height rather than removed. Some tree removal will occur in buffer areas associated with
these wetlands, particularly in the upper third of the slope where trees are likely to grow into the
transmission lines at a faster rate than trees in lower elevation areas. Additionally, trees that are not tall
enough to warrant maintenance at the time of Project construction will be retained, as feasible, until such
maintenance is necessary.
This approach to vegetation management will minimize the extent of conversion impacts in critical areas
and their buffers to the degree possible. In accordance with federal standards, ongoing vegetation
maintenance along the corridor will continue to be performed annually after Project completion.
Appropriate avoidance, minimization and other types of mitigation measures for maintenance impacts will
be assessed at that time.
4.2.2

Geologically Hazardous Areas

Implementation of appropriate TESC BMPs will minimize most impacts to geologically hazardous areas.
The Targeted Critical Areas Geologically Hazardous Areas Evaluation Report (GeoEngineers 2019)
identifies numerous general construction BMPs that may be appropriate to minimize potential impacts
during construction, including: preservation of natural vegetation, temporary and permanent seeding,
mulching, nets and blankets, surface roughening, silt fencing, and compostable wattles.
4.2.2.1

Temporary Access Routes

Where vegetation clearing in geologically hazardous areas is required to establish access to the work
sites, appropriate site-specific BMPs will be documented in the Project SWPPP and reviewed by the
Project Certified Erosion and Sediment Control Lead (CESCL). Recommended BMPs can include, but
are not limited to: outsloping road surfaces, crowning road surfaces (where appropriate, such as at ridge
tops and where roads climb gently inclined surfaces) and installing water bars or rolling dips at regularly
spaced intervals to avoid concentrating surface water flow along the road surface (the spacing depends
on the grade of the route, the soil type present, and proximity to streams). After access use is complete,
where it is deemed necessary, limited regrading of the access route is recommended to avoid
concentrating surface runoff along tracks, ruts or other potential flow paths. Following completion of
construction activities, any gravel or spalls added to temporarily stabilize the access route will be
removed, the access route will be regraded to disperse runoff and treated with appropriate TESC
measures, such as mulching and/or placing nets and blankets and installation of water bars as needed to
control runoff, and seeded, as necessary. If nets and blankets are determined to be a necessary BMP,
proper installation specifications in the most recent Stormwater Management Manual for Western
Washington and manufacturer’s recommendations will be followed.
In areas that are not currently improved, new temporary access routes will be temporary and will be
restored following construction of the transmission lines. Where construction requires equipment
movement across wetlands, across streams or ditches, and adjacent to streams, timber mats will be used
(see Section 4.2.1) where the slope grades are feasible. Large bulldozers capable of winching, such as
Caterpillar D9s, may be used as necessary to support excavator equipment on steep slopes. Excavators
equipped with grousers on their stabilizer pads also may lessen the impact of mobilizing equipment
across steep slopes. Alternatively, articulated equipment (such as spiders or other specialized equipment)
may be used.
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4.2.2.2

Vegetation Management/Tree Removal

To limit impacts on slope stability from vegetation management/tree removal in landslide (steep slope)
and erosion hazard areas or landslide hazard area buffers, work sites should be accessed by foot to
reduce equipment impacts. Hand cutting with chainsaws is recommended to trim branches and remove
trees. Stumps should remain in place in order to provide slope stability until transmission line-compatible
vegetation reestablishes, but can be cut to ground level. Branches, limbs, trunks and other tree debris
should be chipped and scattered around the removal site within the transmission line corridor, if possible.
Where chipping is not feasible, reasonably sized unchipped tree debris can be scattered. If the quantity of
vegetative debris results in unreasonable cluttering of the site, smaller pieces may be removed.
In areas where tree removal is clustered or areas where the underlying soil has been exposed, erosion
control BMPs, such as seeding, mulch placement, netting and blanket installation, leaving stumps, and/or
replacement planting of native shrubs or small trees, are recommended to reduce concentrated flows and
minimize disturbance.
4.2.2.3

Pole Installation and Removal

Areas disturbed for installation and removal of poles will require TESC BMPs as identified in the Project
SWPPP. Clearing activities will be restricted to that necessary to access each pole location.
In areas where a temporary bench (work pad) is required to install or remove a pole on a landslide (steep
slope) or erosion hazard area, the same minimization measures previously discussed for temporary
access routes apply (Section 4.2.2.1). Appropriate erosion control BMPs should be implemented during
construction, and the disturbed area should be regraded and restored after pole construction activities are
completed (unless regrading will result in additional site impacts) using seed and mulch and/or
revegetating with shrubs. Soil removed from the new pole excavations should be scattered on-site and
old poles should be removed from the site. All temporary work pads in wetland areas should be restored.
If the work area is wet or has standing water, driving mats should be used under equipment where
feasible and excavated soils should be removed and disposed of off-site.
For poles located in geologically hazardous areas, the old poles should be cut off approximately 1 to 2
feet below the ground surface and the remaining portion of each pole left in place. If poles are installed on
slopes steeper than 2:1 (horizontal to vertical) or within a seismic hazard area, they should be designed
and constructed in accordance with the geotechnical recommendations provided in a Geotechnical
Engineering Services report prepared for the project (GeoEngineers 2016).
4.2.2.4

Site-Specific Recommendations

Table 4-1 lists site-specific minimization measures for geologically hazardous areas.
Table 4-1. Minimization Measures for Mapped Geologically Hazardous Areas
Potential Project
Impact Area
Removal of Old Poles
SAM-LAK #1 and #2
0/5 to 0/1 (Appendix A,
Maps 1, 2 and 3)
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Geologically
Hazardous Areas
Landslide,
Erosion, and
Seismic Hazard
Areas

Recommended Minimization Measures
The sites are accessible from existing dirt and gravel
access routes. It is likely that little to no impact to the
slopes in the area will occur during pole removal. Some
trees will be removed from the area around the
substation, but the area is mostly flat or gently sloping.
Soil spoils should be scattered or removed from the site
and TESC BMPs should be used to minimize erosion.
BMPs to be used onsite may include combinations of
silt fencing, wattles, mulching, seeding and nets and
blankets as necessary. If applicable, cutting off and
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Potential Project
Impact Area

Geologically
Hazardous Areas

Recommended Minimization Measures
leaving the existing poles below ground will minimize
impacts to the slope.

New Poles SAM-RIC
#1 0/4, 0/5, 0/6, 0/7,
SAM-RIC #2 0/1 and
0/2 (Appendix A, Maps
1 and 2)

Landslide,
Landslide Buffer,
Erosion, and
Seismic Hazard
Areas

The sites are accessible from existing dirt and gravel
access routes, or via the use of mats in wetland areas.
It is likely that little to no impact to the slopes in the area
will occur during replacement pole installation. Some
trees will be removed from the area around the existing
substation, but the area is mostly flat or gently sloping.
Soil spoils should be scattered or removed from the site
and TESC BMPs should be used to minimize impacts to
the steep slope. BMPs to be used may include
combinations of silt fencing, wattles, mulching, seeding,
and revegetation. Where slopes are greater than 2:1
(horizontal to vertical), nets and blankets should be
used as necessary. Cutting off and leaving the existing
poles in place below ground will minimize impacts to the
slope. Wetland areas will be modified and restored as
described in Section 1.4.1.

New Pole SAM-RIC
0/10 and removal of old
poles at SAM-LAK #1
and #2 0/6 (Appendix
A, Maps 6 and 7)

Landslide and
Erosion Hazard
Areas

Site access will be very difficult because of the steep
slopes on the access route on both the north and south
sides of the ravine. Trees in the ravine along the access
route to Pole 0/10 should be trimmed as needed rather
than removing in wetland and stream critical areas. In
the upper third of the steep slope where trees will grow
into the transmission lines at an earlier date, the trees
should be removed. Tree clearing should be performed
by foot, and trees can be cut into smaller pieces and the
debris left on site, when feasible. Low impact equipment
should be used to install the proposed pole in this
location. Timber mats should be used to track over
wetland areas where the slopes are not too great and
across the stream. Soil spoils should be scattered or
removed from the site and TESC BMPs should be used
to minimize impact to the steep slope until vegetation is
reestablished. BMPs may include combinations of
mulching, seeding, nets or blankets, silt fencing and
wattles as necessary. Cutting off and leaving the
existing poles in place below ground will minimize
impacts to the slope. Pruning of the trees will be
required on a periodic basis during long-term corridor
maintenance; however, tree removal will not occur in
critical areas.

New Pole SAM-RIC
0/11 and removal of old
poles at SAM-LAK #1
and #2 0/7 (Appendix
A, Map 10)

Landslide and
Erosion Hazard
Areas

The site is accessible from an asphalt pullout off NE
Redmond Way. The pole to be replaced is about 10 feet
to the north of the pullout, on the adjacent slope.
Because of the close proximity of the steep slope,
heavy equipment should stay at least 10 feet back from
the edge of the steep slope. The trees to be removed
from the area can be cut into smaller pieces and it is
recommended the debris be left on site whenever
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Potential Project
Impact Area

Geologically
Hazardous Areas

Recommended Minimization Measures
feasible. Soil spoils should be scattered or removed
from the site and TESC BMPs should be used to
minimize impact to the steep slope until vegetation is
reestablished. BMPs may include combinations of
mulching, seeding, nets or blankets, and wattles as
necessary. Cutting off and leaving the existing poles in
place below ground will minimize impacts to the slope.

Source: GeoEngineers 2019
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5.

Unavoidable Project Impacts

5.1

Impact Analysis Methodology

The critical areas impact analysis was completed by placing points and polygons representing temporary
and permanent Project elements (new pole locations, trees to be removed, access routes, stringing sites,
and temporary work areas) on a georeferenced base map showing the extent of critical areas and their
buffers. Impervious surfaces and other similar developed areas were removed from regulatory buffer
areas as they are non-functioning. The resultant polygon was considered to be the functioning buffer (see
Section 3.1.1).
Where Project elements overlap critical areas or their functioning buffers, impacts were quantified based
on area (square footage) of overlap. Quantified impacts include permanent impacts, vegetation
conversion (based on tree canopy to be permanently removed), and temporary impacts. For more
detailed impact analysis methodology, see Appendix D.

5.2

Overview of Unavoidable Project Impacts

Construction of the Redmond Segment of the Project will result in unavoidable permanent and/or
temporary impacts to Wetlands ARDE7, ARDE8, CR01, CR02, and CR04 and to the buffers of these five
wetlands, Wetland CR03, and associated streams. Wetland impacts are discussed in more detail in the
sections that follow. Permanent impacts and vegetation conversion will be mitigated according to the
ratios presented in Table 3-4 in Section 3.4.3.1 of this report.
Given the corridor contains existing transmission facilities that are regularly maintained, net Project
impacts generated within the corridor will be relatively minor. Impacts from new pole footprints will be
partially offset by the removal of existing poles. Net permanent impacts, as provided in the following
subsections, refer to the impact associated with the new poles, minus the area of pole removal within
wetlands and buffers.

5.3

Wetland Impacts

Project activities will result in unavoidable permanent impacts associated with replacement of three poles
in wetlands and one pole in a buffer. These impacts will be partially offset by removal of five poles (three
single poles and a 2-pole H-frame) from wetlands and a 3-pole H-frame from a buffer. Over portions of the
Project area, removal of trees will result in vegetation conversion in forested wetland and buffer areas
(forested to shrub communities). Project activities will also result in unavoidable temporary impacts
associated with access routes, work areas around poles, and stringing sites.
5.3.1

Permanent Wetland Impacts - Pole Installation and Removal

Permanent impacts associated with installation of three new poles will occur within Wetland ARDE8, a
large, Category II slope wetland (see Section 2.1.1.3). Impacts to Wetland ARDE8 from pole installation
are summarized in Table 5-1. The total area of permanent impact will be approximately 180 square feet
(0.0041 acre) of PEM wetland with a total fill volume of approximately 295 cubic yards. These impacts will
be partially offset by the permanent removal of 4 poles from the wetland (Table 5-2). The total area of fill
removed from Wetland ARDE8 will be approximately 15 square feet (0.0003 acre).
When pole removals are considered, the net permanent wetland impact is approximately 170 square feet
(0.0039 acre; impacts have been rounded up to the nearest 10 square feet).
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Table 5-1. Approximate Permanent Pole Impacts in Wetlands
Pole Number

Hole Diameter
(feet)

SAM-RIC #1 0/4
SAM-RIC #1 0/5
SAM-RIC #1 0/6
Total

9
9
8

Depth of
Foundation
(feet)
46
46
35

Permanent
Impact Area
(square feet)
65
65
50
180

Note: all impacts will occur in Wetland ARDE8.

Volume of Fill
(cubic yards)
115
115
65
295

Table 5-2. Approximate Pole Removal Impacts in Wetlands
Pole Number

Number of Poles

Diameter Per
Pole (feet)

1
1
1
2
5

2
2
2
2
--

SAM-LAK #1 0/1
SAM-LAK #1 0/2
SAM-LAK #1 0/2A
SAM-LAK #2 0/1
Total

Notes: all pole removals will occur in Wetland ARDE8.
SAM-LAK #2 is a 2-pole H-frame.

5.3.2

Area of Wetland
Fill Removed
(square feet)
3
3
3
6
15

Vegetation Conversion Impacts

Vegetation conversion impacts associated with tree removal in wetlands will occur in Wetlands ARDE7,
ARDE8, CR02, and CR04, as summarized in Table 5-3. A total of 85 trees that will be incompatible with
Project poles or transmission lines at their mature height have been identified for removal, using the
methodology for Vegetation Impact Analysis (The Watershed Company 2021b; Appendix D), and their
associated canopy has been included in the calculation of vegetation conversion area. One exception is
the conversion area of Wetland ARDE7 which was estimated based on a site visit and aerial photographs.
In the impacted wetlands, it is assumed that there will be a conversion of PFO to PSS or PEM vegetation,
with ongoing maintenance of trees as they regrow over time. The estimated total vegetation conversion
area will be 20,490 square feet (0.5 acre).
Table 5-3. Approximate Vegetation Conversion Impacts in Wetlands
Wetland
Wetland ARDE7
Wetland ARDE8
Wetland CR02
Wetland CR04
Total
5.3.3

Wetland Rating
Category III
Category II
Category III
Category III

Number of Trees
Removed
20
53
3
9
85

Vegetation Conversion
Area (square feet)
4,500
8,120
2,000
5,870
20,490

Temporary Wetland Impacts

Temporary impacts from access routes, work areas, and stringing sites will occur in portions of Wetlands
ARDE8 and CR01, as summarized in Table 5-4. Temporary access routes will cross through Wetlands
ARDE8 and CR01, resulting in temporary impacts to Category II and III wetlands. In Wetland ARDE8, the
estimated total temporary impact area associated with access routes, work areas around poles, and
stringing sites will be 45,590 square feet (1.05 acres) of predominantly degraded reed canarygrass
wetland. In Wetland CR01, access routes will result in an estimated temporary disturbance area of 7,440
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square feet (0.17 acre). Because poles will not be replaced simultaneously, temporary access impacts will
not all occur at the same time.
Table 5-4. Summary of Approximate Temporary Wetland Impacts
Wetland
ARDE8
CR01
Total

Category

Access
Routes
(square feet)

Work Zones
(square feet)

Stringing
Sites
(square feet)

12,280
7,440
19,720

20,520
0
20,520

12,790
0
12,790

Category II
Category III

Total
Temporary
Impact Area
(square feet)
45,590
7,440
53,030

Note: calculations presented in this table have been adjusted so that overlapping impact areas are counted only once.

5.4

Wetland and Stream Buffer Impacts

5.4.1

Permanent Buffer Impacts – Pole Installation and Removal

Permanent impacts associated with installation of one new pole will occur within the functional buffer of
Wetland ARDE08, as summarized in Table 5-5. The total area of permanent impact will be approximately
65 square feet (0.0015 acre) with a total fill volume of approximately 85 cubic yards. These impacts will
be offset by the permanent removal of two single poles and one 3-pole H-frame from buffer areas
(approximately 15 square feet; Table 5-6).
When pole removals are considered, the net permanent buffer impact is approximately 50 square feet
(0.0011 acre).
Table 5-5. Approximate Permanent Pole Impacts in Stream/Wetland Buffer
Pole Number

Hole Diameter
(feet)

SAM-RIC #2 0/2
Total

9

Depth of
Foundation
(feet)
35

Note: all impacts will occur in the Wetland ARDE8 buffer.

Permanent
Impact Area
(square feet)
65
65

Volume of Fill
(cubic yards)
85
85

Table 5-6. Approximate Pole Removals in Stream/Wetland Buffer
Pole Number

Number of Poles

Diameter Per
Pole (feet)

1
1
3
5

2
2
2
--

SAM-LAK #1 0/2B
SAM-LAK #1 0/10
SAM-LAK #2 0/2
Total

Note: all pole removals will occur in the Wetland ARDE8 buffer

5.4.2

Area of Wetland
Fill Removed
(square feet)
3
3
9
15

Tree Canopy Removal Impacts

Impacts associated with tree removals will occur in the buffers of Wetlands ARDE7/ARDE8 (combined
buffer), CR01/CR02 (combined buffer), and CR03/CR04 (combined buffer, which also includes the buffers
of their associated streams), as summarized in Table 5-7. A total of 69 trees have been identified for
removal, and their associated canopy has been included in the calculation of tree removal impact area.
The estimated total tree canopy removal impact area in buffers will be approximately 31,690 square feet
(0.7 acre).
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Table 5-7. Approximate Tree Removal Impacts in Buffers
Wetland/Stream Buffer1
Wetland ARDE7/ARDE8
Wetland CR01/CR02
Wetland CR03/CR04
Total

Number of Trees
Removed
20
41
5
69

Tree Canopy Removal Area
(square feet)
10,760
15,170
5,760
31,690

Note: Combined wetland/stream buffers are identified by wetland names, but are inclusive of overlapping associated stream buffers

5.4.3

Temporary Buffer Impacts

Temporary impacts from access routes, work areas, and stringing sites will occur in portions of the
functional buffers for Wetlands ARDE8, CR01/CR02, and CR04, and their associated streams, as
summarized in Table 5-8. The estimated total temporary impact area will be 48,460 square feet (1.11
acres). Because not every pole will be replaced at the same time and stringing occurs after pole
replacement, the temporary impacts documented will not occur simultaneously.
Table 5-8. Summary of Approximate Temporary Wetland/Stream Buffer Impacts
Wetland/Stream Buffer
ARDE08
CR01/CR02
CR04
Total

Access Routes
(square feet)

Work Zones
(square feet)

Stringing Sites
(square feet)

13,830
5,470
0
19,300

12,940
810
1,520
15,270

9,540
1,920
2,430
13,890

Total Temporary
Impact Area
(square feet)
36,310
8,200
3,950
48,460

Note: calculations presented in this table have been adjusted so that overlapping impact areas are counted only once.

5.5

Fish and Wildlife Habitat Conservation Area Impacts

FWHCAs in the study area are limited to streams and their buffers (riparian corridors). All impacts to
streams are being avoided. Impacts to stream buffers are discussed above together with their adjacent
wetlands. As discussed in Section 2.2, other Core Preservation Areas (aside from streams) and Species
Protection Areas are not present.

5.6

Geologically Hazardous Areas Impacts

Although Project activities have the potential to result in impacts to geologically hazardous areas, the
risks for such impacts will be low, provided the minimization measures discussed in Section 4.2.2 are
implemented. These conclusions are based on the findings presented in the Targeted Critical Areas
Geologically Hazardous Areas Evaluation Report (GeoEngineers 2019). Therefore, no additional
mitigation is needed.

5.7

Summary of Project Impacts

Table 5-9 summarizes permanent and temporary impacts from the Project, broken down by wetland and
stream. Impacts to stream buffers are included in the buffer impacts for adjacent wetlands.
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Table 5-9. Summary of Approximate Project Wetland Impacts
Wetland Impacts (square feet)
Wetland

Net
Category and
Permanent
Type
Impact Area

ARDE8 Category II
PEM/PSS/PFO
ARDE7 Category III
PFO/PSS/PEM
CR01
Category III
PEM/PFO
CR02
Category III
PFO
CR03
Category III
PEM/PSS
CR04
Category III
PSS/PFO
Total

5.8

Vegetation
Conversion
Area

Buffer Impacts (square feet)
Net
Temporary
Tree Canopy Temporary
Permanent
Impact
Removal
Impact
Impact
Area
Area
Area
Area

170

8,120

45,590

50

0

4,500

0

0

0

0

7,440

0

0

2,000

0

0

0

0

0

0

0

5,870

0

0

170

20,490

53,030

50

10,760

15,170

5,760
31,690

36,310
0

8,200

0
3,950
48,460

Proposed Compensatory Mitigation

On-site mitigation will occur south of Sammamish Substation as a component of the Willows Creek
Stream Relocation Project, where the majority of Project wetland impacts will occur. This property is
owned by PSE and is therefore available for a suitable mitigation project that allows PSE to continue to
use this property for its transmission needs.
The primary goals of the proposed compensatory mitigation are as follows:
•

Provide compensatory mitigation for wetland area and functions impacted by the Project through
wetland enhancement on the Sammamish Substation site as a component of the Willows Creek
Stream Relocation Project.

•

Provide consolidated mitigation for linear project impacts to ensure greater habitat functional lift and
more viability of success than spot mitigation along the Project route.

•

Provide compensatory mitigation on a site controlled long-term by PSE.

The above goals will be met by:
•

Enhancing wetland areas through invasive species control and native species installation to
compensate for permanent wetland and wetland vegetation conversion impacts.

•

Enhancing wetland buffer areas through invasive species control and native species installation to
compensate for permanent buffer impacts and tree removal impacts.

•

Managing invasive species and establishing communities of native vegetation in the vicinity of the
enhanced wetland and new stream channel.

In addition to meeting the required mitigation ratio for unavoidable wetland impacts through wetland
enhancement, the Willows Creek Stream Relocation Project will benefit the Sammamish River Watershed
and, specifically, the Willows Creek Sub-watershed through enhanced habitat, water quality, and
hydrologic functions to a large portion of wetland directly connected to Willows Creek.
Wetland ARDE8 currently provides low water quality and hydrologic functions and high habitat functions;
however, significant portions of the wetland have limited plant diversity and are dominated by invasive
Prepared for: Puget Sound Energy

AECOM
40

Energize Eastside Project
Redmond Critical Areas Impact Assessment

species. As a result, the overall level of structural habitat complexity in the wetland could be improved.
Water quality and hydrologic functions would be further improved by the reconnection of portions of the
wetland with the floodplain of Willows Creek, as well as the addition of trees, shrubs, and large woody
debris to trap sediment and slow flood flows.
The proposed enhancement plantings include approximately 10 native woody species within the wetland
and 8 native woody species in buffer plantings, which would provide a wide variety of additional sources
of food for wildlife, additional cover and habitat complexity for wildlife, as well as additional water quality
and hydrologic benefits from increased dense and rigid vegetation which would serve to trap sediments
and slow flood flows and enhance the aquatic environment.
This will also improve plant diversity by adding new species that are not present in the existing wetland
and increase vertical and horizontal habitat complexity by establishing a new area of scrub-shrub habitat
types.
The details of the mitigation project, including specific areas of enhancement, are discussed in a separate
mitigation plan (Conceptual Mitigation Plan, Energize Eastside Project, HDR 2021).
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6.

Code Compliance

When a project proposes impacts to critical areas and buffers, compliance with applicable City code
provisions (RZC 21.64 – Critical Areas) must be demonstrated. Specific code provisions applicable to the
Project are presented below, along with a description of Project compliance.
•

Maintenance, operation and reconstruction of utilities and associated ROWs and structures are
allowed in the City pursuant to RZC 21.64.010.D.1.d, provided that there is not an increase in
impervious area, a loss of flood storage capacity, or further encroachment into a critical area or its
buffer.
Response to Code Requirement: The Project will occur entirely within an existing regional utility
corridor ROW. It will not result in additional impervious surfaces or reduce flood storage
capacity. Minor encroachment into wetlands and buffers is necessary to locate new utility poles;
however, existing poles no longer in use will also be removed, reducing the net impact to critical
areas and buffers.

o

•

Non-exempt activities which alter critical areas are to follow the general mitigation standard
(mitigation sequencing) pursuant to RZC 21.64.010.H.1.
Response to Code Requirement: Avoidance and minimization measures are discussed in
Chapter 4, and compensatory mitigation is discussed in Section 5.8 of this report and the
Project mitigation plan (HDR 2021), demonstrating compliance with mitigation sequencing.

o

•

Construction of new road crossings, utilities, and accessory structures are specifically allowed in
stream buffers when no feasible alternative location exists (RZC 21.64.020.B.9.b).
Response to Code Requirement: The Project was designed to avoid streams and their buffers
by locating poles, access routes, and stringing sites in uplands as much as possible. PSE has
done a thorough assessment of pole location alternatives within the corridor and has
determined that no feasible alternative location exists for placement of the poles. No poles are
proposed for placement in streams. The minor impacts within stream buffers are unavoidable
and will be mitigated consistent with the City’s code.

o

•

Installation and construction of utilities is allowed in landslide hazard areas subject to the provisions of
RZC 21.76.070.E which include the following decision criteria:
o

There must be no reasonable alternative to locating in a landslide hazard area. Alternative
locations which would avoid impact to the landslide hazard area must be shown to be
economically or functionally infeasible.
Response to Code Requirement: The Project occurs in an existing utility ROW with few
practicable alternative locations available for Project elements. Shifting the line outside
the established ROW would result in greater impacts to greater impacts to vegetation.

o

A geotechnical evaluation must be conducted to identify the risks of damage from the
proposal, both on-site and off-site, and to identify measures to eliminate or reduce risks. The
proposal must not increase the risk of occurrence of the potential geologic hazard.
Response to Code Requirement: A geotechnical evaluation has been prepared for the
Project, which includes measures to reduce risks (See Appendix B).

o

Impacts shall be minimized by limiting the magnitude of the proposed construction to the
extent possible. Any impacts must be eliminated or mitigated by repairing, rehabilitating,
restoring, replacing, or providing substitute resources consistent with the mitigation and
performance standards set forth in RZC 21.64.010.L and 21.64.010.M.
Response to Code Requirement: Minimization measures are provided in Section 4.2.1
and 4.2.2 of this report. Site-specific measures for geologically hazardous areas are
provided in Table 4-1.
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INTRODUCTION
GeoEngineers, Inc. (GeoEngineers) is pleased to present the results for a targeted critical areas evaluation
of the Energize Eastside project corridor within the City of Redmond (City), in which regulated geologically
hazardous areas are present.
The project area is located along existing Puget Sound Energy (PSE) rights-of-way (ROW) in the transmission
corridor that connects to the Sammamish Substation within the City of Redmond. We previously provided
a geologic hazard evaluation for various routes under consideration, including the project selected route
evaluated within this document, in a separate report submitted to PSE on December 19, 2014. The
geologic hazards evaluation included in this report, focuses on compliance with the City’s Critical Areas
regulations, including a desktop review for landslide, erosion and seismic hazards (geologic hazard areas)
relative to proposed vegetation management/tree removal and pole replacement activities. This report
provides recommendations for restoration of construction areas in geologic hazard areas present in the
project area, including restoration of construction access routes, pole installation and pole removal sites.
PSE has provided a map developed by others that shows locations of proposed pole replacement activities,
including proposed vegetation management/tree removal zones, proposed and existing poles, and
construction access routes. PSE has indicated that all existing poles will be removed after the new poles
are installed.

REDMOND ZONING CODE REGULATIONS
GeoEngineers reviewed local regulations in the Redmond Zoning Code (RZC) under Critical Areas
Regulations (21.64) for Geologically Hazardous Areas (21.64.060). The project area that is proposed by
PSE within the existing transmission corridor, contains geologically hazardous areas regulated by the City,
including erosion, landslide and seismic hazard areas.

Definitions of Geologically Hazardous Areas
The RZC 21.64.060 defines geologically hazardous areas and their regulated buffers as follows:
21.64.060.A.1.a Erosion Hazard Areas
Erosion hazard areas are lands or areas underlain by soils identified by the U.S. Department of Agriculture
Soil Conservation Service (SCS) as having “severe” or “very severe” rill and inter-rill erosion hazards. This
includes, but is not limited to, the following group of soils when they occur on slopes of 15 percent or
greater: Alderwood-Kitsap (AkF), Alderwood gravelly sandy loam (AgD), Kitsap silt loam (KpD), Everett (EvD),
and Indianola (InD).
21.64.060.A.1.b Landslide Hazard Areas
Landslide hazard areas are areas potentially subject to significant or severe risk of landslides based on a
combination of geologic, topographic, and hydrogeologic factors. They include areas susceptible because
of any combination of bedrock, soil, slope, slope aspect, structure, hydrology, or other factors. They are
areas of the landscape that are at a high risk of failure or that presently exhibit downslope movement of
soil and/or rocks and that are separated from the underlying stationary part of the slope by a definite plane
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of separation. The plane of separation may be thick or thin and may be composed of multiple failure zones
depending on local conditions, including soil type, slope gradient, and groundwater regime.
Landslide hazard areas include:
i.

Areas of historic failures, such as:
A. Areas designated as quaternary slumps or landslides on maps published by the United
States Geologic Survey (USGS); or
B. Those areas designated by the United States Department of Agriculture (USDA) Soil
Conservation Service (SCS) as having a “severe” limitation for building site
development.

ii.

Areas containing a combination of slopes steeper than 15 percent, springs or
groundwater seepage, and hillsides intersecting geologic contacts with a relatively
permeable sediment overlying a relatively impermeable sediment or bedrock;

iii.

Areas that have shown movement during the Holocene epoch (from 10,000 years ago to
the present) or which are underlain or covered by mass wastage debris of that epoch;

iv.

Slopes that are parallel or subparallel to planes of weakness in subsurface materials;

v.

Slopes having gradients steeper than 80 percent subject to rockfall during seismic
shaking;

vi.

Areas potentially unstable as a result of rapid stream incision, stream bank erosion, and
undercutting by wave action; or

vii.

Any area with a slope 40 percent or steeper with a vertical relief of 10 feet or more.

21.64.060.A.1.c Seismic Hazard Areas
Seismic hazard areas are lands subject to severe risk of damage as a result of earthquake-induced ground
shaking, slope failure, settlement, soil liquefaction, or surface faulting.
21.64.060.B Landslide Hazard Area Buffers
1. Landslide hazard area buffers shall be measured from the top and toe, and along sides of the slope.
2. Minimum Landslide Hazard Area Buffer. Required buffers shall be 50 feet. The width of the buffer shall
reflect the sensitivity of the landslide hazard area in question and the types and density of uses
proposed on or adjacent to the geologic hazard. In determining the appropriate buffer width, the
Committee shall consider the recommendations contained in any technical report required by these
regulations and prepared by an applicant’s qualified consultant.
3. Buffer Reduction. Buffers may be reduced to a minimum of 15 feet when a qualified professional
demonstrates through technical studies that the reduction will adequately protect the proposed and
surrounding development from the critical landslide hazard.
4. Increased Buffer. The buffer may be increased where the Technical Committee determines a larger
buffer is necessary to prevent risk of damage to proposed and existing development.
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EXISTING CONDITIONS
This geohazard assessment focuses on proposed project construction activities, including temporary
access routes, vegetation management/tree removal, pole installation and pole removal within
geologically hazardous areas regulated by the City. GeoEngineers completed a site reconnaissance on
December 4, 2018 to assess the proposed project area. Before our site visit, we reviewed previous reports
that characterized local and regional geology (Booth and Wisher 2006 and Washington Division of Geology
and Earth Resources, Digital Report 2, Digital Geologic Maps of the 1:100,000 Quadrangles of
Washington). We reviewed the City’s on-line geologically hazardous areas maps, geology and soil maps and
Light Detection and Ranging (LiDAR) of the Redmond, Washington region.
As documented in the 2014 GeoEngineers report prepared for PSE to assess existing geologic conditions
in the Redmond project area, the existing geology in the identified areas mainly consists of glacial drift,
including exposures of advance continental glacial outwash and glacially consolidated till. Alluvium is
encountered in the valley bottoms. Soil types mapped by the USDA Natural Resources Conservation Service
in the project area include Alderwood gravelly sandy loam (AgC and AgD), Earlmont silt loam (Ea), Indianola
loamy sand (InA) and Tukwila muck (Tu) (Natural Resources Conservation Service [NRCS] 2017).
There are landslide and erosion hazard areas within the Redmond project area within a system of ravines
and ridges north of Redmond Way. The steep slopes are in a maintained ROW corridor occupied by PSE
transmission lines and an underground petroleum pipeline and is periodically maintained (i.e., mowed and
brush trimmed) by PSE and the petroleum pipeline company. Some of the selected tree removal that is
proposed will occur in ravines and the steep slopes. There are no mapped faults in the project area
(Washington Department of Natural Resources [WDNR] 2019) and we did not observe any surface
expression of faulting or rupturing which would indicate impacts from seismic activity.
Our observations of existing conditions from our data review and field observations are summarized in
Table 1.
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TABLE 1. EXISTING CONDITIONS FOR POLE REPLACEMENT SITES AND ACCESS ROUTES
Pole Replacement
Sites and Access
Routes

0/11

0/10

0/7

0/5

Access Route to
Proposed Pole
Replacement Site
0/10

Access Routes to new
and old Poles East of
New Poles 0/5 and
0/9, including access
to new Poles 0/9
through 0/1 and
Existing Poles 0/9 to
0/1

Geologically
Hazardous Areas

Notes

Landslide and Erosion
Hazard Areas

The area around replacement Pole 0/11 includes a forested area and
moderately cleared areas on the underground pipeline ROW. Trees on the
slope consist primarily of alders with a few other deciduous trees. The
slope has ground cover both near the existing trees and in the open areas
consisting of grass, blackberry and willow shrubs. The slope is north facing
and terminates at the bottom of a ravine where a wetland has been
identified by others in a mapped wetland. An asphalt driveway used for
City utility maintenance is located directly south of the proposed pole
location. A three-pole H-frame currently exists at the site.

Landslide and Erosion
Hazard Areas

The project site is on a ridgeline with ravines on either side. Wetlands have
been identified on both the north and south sides of the ridgeline at the
bottoms of the ravines. The hillslopes are forested with primarily alder and
other deciduous trees. The slopes and surrounding area have ground
cover including blackberry, willow shrubs and tall grasses. A three-pole
H-frame currently exists at the site.

Landslide Hazard Area
Buffer

The project site is located on the northeast slope of a large ravine. The
slope to the south of the pole location includes a forested area and
moderately cleared areas in the PSE ROW. Trees on the slope consist
primarily of alder with occasional conifers. The cleared portion of the slope
has ground cover including grass, blackberry and willow shrubs. The slope
is south facing and is in an area of both erosion and landslide hazards as
mapped by the City. One pole currently exists at the site.

Landslide Hazard Area

The project site is located on the north slope of a large ravine. The slope
includes a forested area and moderately cleared areas in the
underground pipeline ROW. Trees on the slope consist primarily of alder.
The slope has ground cover including grass, blackberry and willow shrubs.
The slope is south facing and terminates at the bottom of a ravine where
a wetland has been identified by others.

Landslide and Erosion
Hazards

A proposed access route begins at Pole 0/5 and tracks downhill through
a wetland area and crosses and a stream. The access route has a
measured slope of greater than 40 percent and follows the underground
pipeline ROW. The ground becomes saturated near the bottom of the
slope, where a wetland and stream have been identified. Moving
southward, the slope from the wetland to Pole 0/10 is inclined at about
30 percent, facing north. Vegetation along the access route consists of
mowed grass in the pipeline ROW and alder and willow shrubs outside of
the grassy corridor.

Landslide and Erosion
Hazards, and/or
Seismic Hazard

Most of this area can be accessed via the PSE-maintained ROW. Some
areas are overgrown with grass, willow shrubs and blackberry bushes. A
wetland is identified in the eastern most portion of the ROW where poles
0/6, 0/5, 0/4 and 0/2 are located. The ground in the mapped wetland
near the Sammamish Substation was visibly wet in areas during our site
visit. There are no faults mapped in the project area and during our site
reconnaissance we did not observe any indication of seismic activity, such
as ground fractures, slumps or spreading.
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IMPACT ASSESSMENT
GeoEngineers reviewed the proposed construction activities within the geologically hazardous areas
relative to the expected impacts, based on information provided by PSE staff and our experience with
previous construction projects.

Construction Access Impacts
Temporary and maintained access routes for track-mounted or wheeled equipment will be used to
construct new poles and remove old poles. Equipment access may potentially increase the risk of localized
erosion in steep slope and erosion-prone areas and temporary impacts to wetland vegetation. Minor
regrading and addition of small amounts of quarry spalls or gravel might be necessary to stabilize portions
of the existing access routes. Additionally, timber driving mats may be needed to temporarily cross
stream(s) and move through wetland areas. However, driving equipment on timber mats is likely not
feasible on slopes greater than about five percent. The existing access routes may require either prior
removal of select trees and/or trimming of overhanging limbs to access the pole sites.

Vegetation Management/Tree Removal Impacts
There are two primary ways in which tree removal activities may impact slope stability in landslide (steep
slopes) and erosion hazard areas. After tree removal, root decay causes both the numbers of roots and the
tensile strength of the remaining individual roots to decrease with time (Burroughs and Thomas 1977).
Studies show that the period of minimum root strength is typically from 3 to 5 years after harvest (Ziemer
1981a; 1981b) but can extend up to 10 to 20 years depending on the tree species. For example, minimum
root strength in evergreens is typically 10 years after harvest, alders have a minimum root strength of 5 to
10 years after harvest, and maples typically maintain full root strength after harvest (because they regrow
from the existing stump). The reductions in root strength result in a net decrease in the cohesive strength
of the near-surface soil mass.
Second, tree removal likely modifies surface and subsurface hydrology. Tree removal may increase soil
moisture by reducing canopy interception and evapotranspiration. Ground-based yarding and excavation
equipment that could potentially be used can compact soil, which may alter hydrologic processes.
Elevated groundwater levels, which can be impacted by tree removal, have the potential to decrease the
stability of slopes in the project area by reducing the shear strength of the soil and by adding additional
weight. The probability of landslides occurring in the project area from increased groundwater levels
depends on the magnitude of the increase and the existing stability of the slope. The magnitude of potential
changes in groundwater levels from tree removal is highly variable and depends on several factors,
including the tree size, silviculture, subsurface conditions and topography.
In general, tree removal has the potential to temporarily decrease slope stability in steep slope/landslide
hazard areas because of the increase of infiltrated groundwater caused by a reduction in
evapotranspiration in the first year from removal of vegetation. However, fewer impacts are expected in
areas where tree removal is isolated to one or two trees and the steep slope/landslide hazard area is
otherwise stable and well vegetated. Additionally, fewer impacts are expected at the toe of the slope,
compared to tree removal within the body or at the top of the slope. Further, we anticipate that the potential
impacts from the proposed vegetation removal will be considerably less than the impacts that occurred
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during original construction of the existing power line, as vegetation has been maintained within the
corridor.

Pole Installation and Removal
Where new poles are proposed in sloped areas, such as within landslide and erosion hazard areas, a
temporary working bench, or work pad, may be necessary to install and/or remove the poles. Work pads
are ideally roughly 50 feet by 50 feet in dimension. The work pad is likely to be irregular in shape at pole
location 0/10 because of the slope geometry. Minor regrading and the addition of small amounts of quarry
spalls and/or gravel might be necessary to stabilize portions of the existing access routes. The access
routes also may require removal or trimming of trees.

CONCEPTUAL IMPACT MITIGATION STRATEGY
We understand that the contractor selected for this project will prepare a Temporary Erosion and Sediment
Control (TESC) Plan for their Storm Water Pollution Prevention Plan (SWPPP). We present some possible
Best Management Practices (BMPs) below that may be appropriate for use in the suite of BMPs selected
by the contractor to minimize potential impacts during construction and for restoration of disturbed areas.
The actual use of BMPs will be adaptive as construction is conducted, depending on site-specific conditions
and construction timing.

General Erosion and Sedimentation Control BMPs

■ Preserving natural vegetation where possible.
■ Temporary and permanent seeding. The seed mix used at each location should be specified depending
on whether erosion control or restoring a wetland or wetland area is the main driver.

■ Mulching.
■ Nets and blankets.
■ Surface roughening.
■ Silt fence.
■ Compostable wattles.
Access Route BMPs
Where vegetation clearing is required to establish access to the work sites, appropriate site-specific BMPs
will be documented in the project SWPPP and reviewed by the project Certified Erosion and Sediment
Control Lead (CESCL). Recommended BMPs can include, but are not limited to: outsloping road surfaces,
crowning road surfaces (where appropriate, such as at ridge tops and where roads climb gently inclined
surfaces) and installing water bars or rolling dips at regularly spaced intervals to avoid concentrating
surface water flow along the road surface(the spacing depends on the grade of the route, the soil type
present, and proximity to streams). After access use is complete, where it is deemed necessary, limited
regrading of the access route is recommended to avoid concentrating surface runoff along tracks, ruts or
other potential flow paths. Following completion of construction activities, any gravel or spalls added to
temporarily stabilize the access route will be removed, the access route will be regraded to disperse runoff
and treated with appropriate TESC measures, such as mulching and/or placing nets and blankets and
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installation of water bars as needed to control runoff, and seeded, as necessary. If nets and blankets are
determined to be a necessary BMP, proper installation specifications per the Stormwater Management
Manual for Western Washington (SMMWW) (Washington State Department of Ecology, updated 2019) and
manufacturer’s recommendations should be followed.
Where an access route is not currently improved, the access routes will be temporary and will be restored
following construction of the transmission line. During construction in the transmission corridor, access
routes will require equipment movement across mapped wetlands and streams. Extra care to not impact
the wetlands and streams and should be taken by minimizing access width and using timber mats where
the slope grades are feasible. Large bulldozers capable of winching, such as Caterpillar D9s, may be used
as necessary to support excavator equipment on steep slopes. Excavators equipped with grousers on their
stabilizer pads also may lessen the impact of mobilizing equipment across steep slopes. Alternatively,
articulated equipment (such as spiders or other specialized equipment) may be used.

Vegetation Management/Tree Removal BMPs
For vegetation management/tree removal proposed by PSE within the mapped geologically hazardous
areas, GeoEngineers suggests the following options for mitigating impacts of vegetation management/tree
removal.
In general, to limit impacts on slope stability from vegetation management/tree removal in landslide (steep
slope) and erosion hazard areas or landslide hazard area buffers, the sites should be accessed by foot to
reduce equipment impacts. Hand cutting with chainsaws is recommended to trim branches and remove
trees. Stumps should remain in place in order to provide slope stability until transmission line- compatible
vegetation reestablishes but can be cut to ground level. Branches, limbs, trunks and other tree debris
should be chipped and scattered around the removal site within the PSE ROW, if possible. Where chipping
is not feasible, reasonably-sized unchipped tree debris can be scattered. If the quantity of vegetative debris
results in unreasonable cluttering of the site, smaller pieces may be removed.
In areas where tree removal is clustered or areas where the underlying soil has been exposed, erosion
control BMPs, such as seeding, mulch placement, netting and blanket installation, leaving stumps and/or
replacement planting of native shrubs or small trees, are recommended to reduce concentrated flows and
minimize disturbance.

Pole Installation and Removal BMPs
Areas disturbed for installation and removal of poles also will require temporary erosion and sedimentation
control BMPs as identified in the project SWPPP. Clearing activities will be restricted to that necessary to
access each pole location.
Where a temporary bench (work pad) is required to install or remove a pole on a landslide (steep slope) or
erosion hazard area, the recommendations presented above for temporary access routes also apply.
Appropriate erosion control BMPs should be implemented during construction, and the disturbed area
should be regraded and restored after pole construction activities are completed (unless regrading will
result in additional site impacts) using seed and mulch and/or revegetating with shrubs. Soil removed from
the new pole excavations should be scattered onsite and old poles should be removed from the site. All
temporary work pads in wetland areas should be restored. If the work area is wet or has standing water,
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driving mats should be used under equipment where feasible and excavated soils should be removed and
disposed offsite.
For poles located in geologically hazardous areas, the old poles should be cut off approximately 1 to 2 feet
below the ground surface and the remaining portion of each pole left in place. If poles are installed on
slopes steeper than 2H:1V or within seismic hazard area, they should be designed and constructed in
accordance with the geotechnical recommendations provided in the GeoEngineers report dated
June 8, 2016.

Site-Specific Recommendations
In general, most of the site soils at the proposed pole locations consist of glacially consolidated deposits.
These soils should provide adequate support for the new poles, and it is our opinion that once a pole is
installed, the pole will not adversely impact slope stability since the pole foundation footprint is small.
Mapped landslide, erosion and seismic hazard areas and wetlands are observed locally within the project
area. The site is located north of Redmond Way and includes twelve proposed pole locations. It is our
opinion that the poles within the hazard areas described in Table 2 can be installed with a low risk of impact
to the geologically hazardous area, provided that our recommendations and appropriate TESC BMPs, as
described below, are implemented.
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TABLE 2: GENERAL RECOMMENDATIONS FOR IMPACT MITIGATION FOR MAPPED GEOLOGICALLY
HAZARDOUS AREAS
Pole
Replacement
Sites and
Access Routes

New Pole
0/11 and
Removal of
Old Poles at
0/7

New Pole 0/10
and Removal of
Old Pole at 0/6

New Poles
0/7, 0/5, 0/4,
0/2 and 0/1

Geologically
Hazardous
Areas

Discussion and Recommendations

Landslide and
Erosion Hazard
Areas

The site is accessible from an asphalt pullout off Redmond Way. The pole to be
replaced is about 10 feet to the north of the pullout, on the adjacent slope.
Because of the close proximity of the steep slope, heavy equipment should stay at
least 10 feet back from the edge of the steep slope. The trees to be removed from
the area can be cut into smaller pieces and it is recommended the debris be left
on site whenever feasible. Soil spoils should be scattered or removed from the site
and TESC BMPs should be used to minimize impact to the steep slope until
vegetation is reestablished. BMPs may include combinations of mulching, seeding,
nets or blankets, and wattles as necessary. Cutting off and leaving the existing
poles in place below ground will minimize impacts to the slope.

Landslide and
Erosion Hazard
Areas

Site access will be very difficult because of the steep slopes on the access route
on both the north and south sides of the ravine. Trees in the ravine along the
access route to Pole 0/10 should trimmed as needed rather than removing in
wetland and stream critical areas. In the upper third of the steep slope where trees
will grow into the powerlines at an earlier date, the trees should be removed. Tree
clearing should be performed by foot and trees can be cut into smaller pieces and
the debris left on site when feasible. We recommend that low impact equipment
be used to install the proposed pole in this location. Timber mat should be used to
track over wetland areas where the slopes are not too great and across the stream.
Soil spoils should be scattered or removed from the site and TESC BMPs should
be used to minimize impact to the steep slope until vegetation is reestablished.
BMPs may include combinations of mulching, seeding, nets or blankets, silt
fencing and wattles as necessary. Cutting off and leaving the existing poles in place
below ground will minimize impacts to the slope. Pruning of the trees will be
required on a periodic basis during long-term corridor maintenance, however tree
removal will not occur in critical areas.

Landslide,
Landslide
Buffer, Erosion
and Seismic
Hazard Areas

The sites are accessible from existing dirt and gravel access routes. It is likely that
little to no impact to the slopes in the area will occur during replacement pole
installation. Some trees will be removed from the area around the existing
substation, but the area is mostly flat or gently sloping. Soil spoils should be
scattered or removed from the site and TESC BMPs should be used to minimize
impact to the steep slope BMPs to be used may include combinations of silt
fencing, wattles, mulching, seeding and revegetation. Where slopes greater than
2:1 (horizontal to vertical) are located nets and blankets should be used as
necessary. Cutting off and leaving the existing poles in place below ground will
minimize impacts to the slope. Wetland areas will be modified and restored in
accordance with the Willows Creek Stream Relocation Project in this area.
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Pole
Replacement
Sites and
Access Routes

Removal of
Old Poles 0/5
to 0/1

Geologically
Hazardous
Areas

Landslide,
Erosion and
Seismic
Hazard Areas

Discussion and Recommendations

The sites are accessible from existing dirt and gravel access routes. It is likely that
little to no impact to the slopes in the area will occur during pole removal. Some
trees will be removed from the area around the substation, but the area is mostly
flat or gently sloping. The site will be restored in accordance with Willows Creek
Stream Relocation Project revegetation plan that will be provided in the project’s
Critical Areas Report. Soil spoils should be scattered or removed from the site and
TESC BMPs should be used to minimize erosion. BMPs to be used onsite may
include combinations of silt fencing, wattles, mulching, seeding and nets and
blankets as necessary. If applicable, cutting off and leaving the existing poles
below ground will minimize impacts to the slope.

CODE COMPLIANCE
We reviewed the RZC as it pertains to development in geologically hazardous areas. Below is an analysis
of how the Energize Eastside pole replacement project complies with applicable performance standards for
development in regulated geologically hazardous areas.
21.64.060.D Alteration of Geologically Hazardous Areas.
(1) The City shall approve, condition, or deny proposals in a geologically hazardous area as
appropriate based upon the effective mitigation of risks posed to property, health, and safety. The
objective of mitigation measures shall be to render a site containing a geologically hazardous site
as safe as one not containing such hazard. Conditions may include limitations of proposed uses,
modification of density, alteration of site layout, and other appropriate changes to the proposal.
Where potential impacts cannot be effectively mitigated, or where the risk to public health, safety
and welfare, public or private property, or important natural resources is significant
notwithstanding mitigation, the proposal shall be denied.
Response to Code Requirement: In order to mitigate long-term effects to property, health and
safety that might be caused by disturbing geologically hazardous areas, the project will: minimize
vegetation removal to the extent possible, or leaving roots in place when it is necessary to remove
trees; construct work sites that are graded to disperse stormwater runoff on steep slopes; use
BMPs during construction to minimum erosion that could otherwise cause destabilization of
geologically hazardous areas; and complete permanent restoration of disturbed areas, including
replanting to restore root strength in areas where vegetation is removed. Temporary BMPs will be
installed until transmission line-compatible vegetation can be reestablished in disturbed areas.
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(2) Landslide Hazard Areas. Development shall be prohibited in landslide hazard areas except as
noted below:
a. Pin pilings or footings for decks are permitted provided that they do not impact the
stability of the slope, as demonstrated by geotechnical studies; and
b. The installation and construction of streets and/or utilities, subject to the criteria
and process set forth in RZC 21.76.070.E, Alteration of Geologic Hazard Areas.
Response to Code Requirement: This project is construction/replacement of an existing utility
and, therefore, is allowed provided that RZC 21.64.060.E performance standards are met.
Discussion of how the performance standards will be met follows.
21.64.060.E Geologically Hazardous Area Performance Standards.
(1) Relevant performance standards from RZC 21.64.020.F, RZC 21.64.020.G, and RZC
21.64.030.D, as determined by the Committee, shall be incorporated into mitigation plans.
Response to Code Requirement: The performance standards listed, which correspond to
riparian stream corridors, fish and wildlife habitat conservation areas and wetland areas,
respectively, are provided in the Critical Areas Report.
(2) Development within a geologically hazardous area shall meet the following basic requirements
unless it can be demonstrated that an alternative design that deviates from one or more of these
standards provides equivalent or greater long-term slope stability. The following performance
standards shall be reflected in proposals within landslide and erosion hazard areas:
(a) Geotechnical studies shall be prepared by a qualified consultant to identify and evaluate
potential hazards and to formulate mitigation measures;
(b) Construction methods will reduce or not adversely affect geologic hazards;
(c) Structures and improvements shall minimize alterations to the natural contour of the slope
and foundations shall be tiered where possible to conform to existing topography;
Response to Code Requirement: This report constitutes our geotechnical evaluation of potential
hazards and our recommended mitigation measures (taken in conjunction with our geotechnical
report [GeoEngineers 2016]). This project is the replacement of existing 115 kV wood transmission
poles with steel 230 kV poles. Site improvements (pole replacement, temporary access routes, and
vegetation management/tree removal) are not anticipated to adversely impact the natural contour
of the slopes. The proposed site activities that include temporary and minor grading for access and
work areas during construction will maintain overall existing site topography once the locations are
restored to the extent feasible.
(d) Structures and improvements shall be located to preserve the most critical portion of the
site and its natural landforms and vegetation;
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Response to Code Requirement: This project is the replacement of existing 115 kV wood
transmission poles with steel 230 kV poles. Site improvements include localized vegetation
management/tree removal and removal of old poles. Trees stumps will be left in place and lowimpact tree removal methods will be used. Temporary construction access routes will be used, and
will be limited in disturbance and site surface will be restored after construction activities are
completed. The proposed structures and improvements will be constructed and restored so as to
limit potential impacts to natural landforms and vegetation.
(e) Structures and improvements shall be clustered to avoid geologically hazardous areas;
Response to Code Requirement: All structures to be constructed in Redmond will be power poles.
The construction of power poles inherently requires a small land footprint for installation. Because
of the nature of power pole placement and the limited number of poles in the project area,
clustering will not be necessary to avoid geologically hazardous areas.
(f) Unless otherwise provided or as part of an approved alteration, removal of vegetation from
an erosion or landslide hazard area or related buffer shall be prohibited;
Response to Code Requirement: Vegetation removal will be required along the proposed
transmission line upgrade route. Vegetation removal is limited to what is necessary to perform the
pole replacement and clearing of identified trees along the PSE ROW to maintain a 20-foot
clearance from electrical transmission lines, which is required under federal vegetation
management standards for transmission lines (NERC FAC-003-4 [Transmission Vegetation
Management]). Primarily the trees consist of alder and other deciduous species, with occasional
conifers. The trees to be removed will be cut off, leaving the stumps and roots in place, limbed, and
the woody debris will be spread over the area. Restoration BMPs and erosion control BMPs will also
be used, including replanting in accordance with a planting plan developed by others.
(g) Development shall be designed to minimize impervious surface coverage;
Response to Code Requirement: Gravel or quarry spalls may be used in building and maintaining
temporary access routes. All impermeable materials such as gravel and quarry spalls will be
removed from the site post construction. The quantities of gravel or quarry spalls that may be used
are expected to be small in volume, removed once construction is completed, and have no practical
impact while being used onsite.
(h) Disturbed areas should be replanted as soon as feasible pursuant to an approved
landscape plan;
(i) Clearing and grading regulations as set forth by the City shall be followed;
(j) Use of retaining walls that allow maintenance of existing natural slope areas are preferred
over graded artificial slopes;
Response to Code Requirement: Disturbed areas shall be replanted as soon as practicable with
appropriate native seed and/or shrub species as recommended in the planting plan to be
developed by others. In the transmission corridor, no retaining walls or permanent grading activities
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are proposed. Where temporary grading is necessary, those areas will be recontoured to match
existing conditions following pole replacement worksite and/or construction access route
restoration.
(k) Temporary erosion and sedimentation controls, pursuant to an approved plan, shall be
implemented during construction;
Response to Code Requirement: BMPs will be used to limit erosion during and after construction
and will be appropriate for site-specific conditions.
(l) A master drainage plan shall be prepared for large projects as required by the City
Engineer;
Response to Code Requirement: A master drainage plan will not be required for this project.
(m) A monitoring program shall be prepared for construction activities permitted in
geologically hazardous areas;
Response to Code Requirements: PSE will monitor the transmission ROW on a regular basis during
construction and will correct any deficiencies as necessary.
(n) Development shall not increase instability or create a hazard to the site or adjacent
properties, or result in a significant increase in sedimentation or erosion; and
(o) Point discharges from surface water facilities and roof drains onto or upstream from an
erosion or landslide hazard area shall be prohibited except as follows:
(i) Conveyed via continuous storm pipe downslope to a point where there are no erosion
hazard areas downstream from the discharge;
(ii) Discharged at flow durations matching predeveloped conditions, with adequate
energy dissipation, into existing channels that previously conveyed storm water runoff in
the predevelopment state; or
(iii) Dispersed discharge upslope of the steep slope onto a low-gradient undisturbed
buffer demonstrated to be adequate to infiltrate all surface and storm water runoff, and
where it can be demonstrated that such discharge will not increase the saturation of the
slope. (Ord. 2259)
Response to Code Requirement: BMPs will be implemented so that there is no increase in slope
instability, or creation of a hazard to the sites or adjacent properties. Proper BMPs to control erosion
and sedimentation will be implemented. No point discharges onto or upstream of erosion or
landslide areas will be created.
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LIMITATIONS
We have prepared this report for the exclusive use of PSE and their authorized agents for the Energize
Eastside Project located in Redmond, Washington. Our services have been provided in general accordance
with the proposal between GeoEngineers and PSE dated August 17, 2018. Formal authorization was
received from PSE on August 23, 2018.
The purpose of our services was to review landslide, erosion and seismic hazard impacts in relation to
construction activities, vegetation management/tree removal and temporary access routes (associated
with the proposed pole replacement activities) along the transmission line corridor within the City of
Redmond. Within the limitations of scope, schedule and budget, our services have been executed in
accordance with generally accepted practices in the field of geotechnical engineering in this area at the
time this report was prepared. No warranty or other conditions, express or implied, should be understood.
It is not the intent of GeoEngineers to list and identify all applicable safety codes, standards and/or
regulations relating to work to be performed for the Energize Eastside Project. The Contractor and its
subcontractors are solely responsible for identifying, determining and adhering to all applicable safety
codes, standards and regulations.
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Appendix C Pesticide, Insecticide, and Fertilizer Plan
Memorandum
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January 21, 2021

Official Memorandum
RE:

Energize Eastside Redmond Segment: Pesticide, Insecticide, and Fertilizer Plan

The purpose of this memo is to support PSE’s Conditional Use Permit application for the
Redmond Segment of the Energize Eastside Project. When a project proposes impacts to
critical areas and their buffers, compliance with applicable City of Redmond code provisions
(Redmond Zoning Code (RZC) 21.64 – Critical Areas Regulations) must be demonstrated.
Maintenance, operation and reconstruction of utilities and associated rights-of-way and
structures are allowed in the City pursuant to RZC 21.64.010.D.1.d, provided that there is not an
increase in imperious area, a loss of flood storage capacity, or further encroachment into a
critical area or its buffer. In addition, per RZC 21.64.010.K, development proposed in critical
areas shall incorporate and reflect the performance standards contained in subsequent sections
of RZC 21.64.
Two specific critical area code provisions applicable to pesticide, insecticide, and fertilizer
application are presented below (italicized), followed by a Project-specific Pesticide, Insecticide,
and Fertilizer Plan.
Riparian Stream Corridor Performance Standards (RZC 21.64.020.F)
The following standards apply to riparian stream corridor restoration and enhancement:
17. Limit the use of pesticides near streams.
Requirement Measures to Minimize Impacts to Wetlands (RZC 21.64.030.A.3 – Table)
Toxic Runoff – Establish covenants limiting use of pesticides within 150 feet of wetland.

After the restoration contractor is selected for the Energize Eastside, Redmond Segment Project
(Project), the contractor will submit a list of pesticides, insecticides, and/or fertilizers they
propose to use as necessary on the Project to Puget Sound Energy’s (PSE’s) consulting
arborist and PSE’s contracted arborist at Asplundh Tree Expert LLC. The arborists will review
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and approve the appropriate products and then PSE will submit the list to the City of Redmond
for review and approval prior to use.
Asplundh Tree Expert LLC has contracted for many years with PSE’s Vegetation Management
forming a solid working partnership. The following is an email from Kenneth Dillinger, a certified
arborist at Asplundh Tree Expert LLC, describing the best management practices followed to
ensure appropriate products are selected, applicators have a current license, material safety
data sheets (MSDSs) are kept on file, and vegetation management applications follow city, state
and federal guidelines.

EMAIL FROM: Kenneth W Dillinger, General Foreman Asplundh Tree LLC, PSE Vegetation Management
ISA Certified Arborist / Utility Specialist; PN #1540-AU K

To Whom It May Concern,
Asplundh Tree Expert LLC is working in Partnership with Puget Sound Energy's Vegetation
Management and will follow all best management practices to determine the appropriate control
measures for pest situations, including selecting the most appropriate pesticide products used
for applications and when pesticides are applied, the smallest effective area will be treated to
maintain infrastructure safety and reliability.
In accordance with the Washington State Licensing Guidelines, all staff and contractors who are
engaged in the use of pesticides will have a current Washington State Pesticide License. All
chemicals used on PSE property will have corresponding Labels and MSDS sheets on file, and
will be available to all staff, contractors and the public upon request.
All sites where pesticides have been applied shall be posted, as required by the Washington
State Department of Agriculture. Also as required by all (WSDA) applications of pesticides will
be recorded. As a ISA Certified Arborist/Utility Specialist I have reviewed and can attest that all
vegetation management applications will be made following city, state and federal guidelines at
substation sites and Ingress /egress of rights of way corridors.
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Appendix D Critical Areas Impact Assessment Methodology

Energize Eastside Project
Redmond Critical Areas Impact Assessment

D.1

Introduction

This detailed critical areas impact assessment methodology is intended to provide a description of the
methods used to determine critical area features and existing conditions in critical areas in order to
quantify impacts in the City of Redmond (City) resulting from implementation of the Redmond Segment of
the Energize Eastside Project (Project). This methodology is meant to compliment and expand on the
methods described in the body of the Energize Eastside – Redmond Critical Areas Impact Assessment.
This appendix includes the following sections:
•

Critical Areas Delineation and Mapping Methods

•

Tree Inventory Methods

•

Impact Analysis Methodology

•

Limitations

D.2

Critical Areas Delineation and Mapping Methods

Wetlands and streams within the study area were delineated and classified by AECOM in April, May, and
June 2014 and by The Watershed Company in March 2015. Pertinent boundaries of wetlands (i.e., areas
where a revised boundary would change the results of the impact analysis were reassessed in May 2019
and October 2020 and modified (where needed) based on new information.
Wetland and stream critical area features not delineated in the field were mapped using publicly available
Geographic Information System (GIS) data from the City. GIS data obtained from the City are considered
rough estimations of critical area boundaries and were not used for detailed analysis or impact
calculations.
Table D-1 provides a summary of GIS data sources used to depict critical areas on figures in the Critical
Areas Impact Assessment Report. Additional data sources obtained from City GIS on September 24,
2020 included Native Growth Protection easements, Transfer of Development Rights easements, Open
Space easements, and Critical Aquifer Recharge Areas. These data sets were used to verify that these
critical areas are not present in the Project corridor and are therefore not shown on the figures and were
not used in the impact assessment.
Table D-1. GIS Data Sources Used in Impact Assessment
Inventory Element

Information Gathered

Geologic Hazard Areas:1

•

Landslide hazard areas

•

Landslide hazard area
buffers

•

Erosion hazard areas

•

Landslide hazard areas (RZC
21.64.060.A.1.b.)

•

Erosion hazard areas (RZC
21.64.060.A.1.a.)

•

Seismic hazard areas (RZC
21.64.060.A.1.c.)

Wetlands/Streams
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Data Source(s)
•
•
•
•

•

Seismic hazard areas

Wetlands and streams and
their category/class based
upon Redmond Municipal
Code and critical area report
research and documentation.

•
•

City of Redmond
(downloaded 9/24/20)
o King County
Generated by AECOM
from City landslide hazard
areas GIS data
City of Redmond
(downloaded 9/24/20)
o NRCS Soil Survey
City of Redmond
(downloaded 9/24/20)
o USGS Geologic
Mapping
The Watershed Company
AECOM
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Inventory Element

Information Gathered

Data Source(s)

Wetland/Stream Buffers

Wetland and stream buffers
and their categorization and
class respectively, based on
Redmond Municipal Code
and critical area report
research and documentation.

•
•

The Watershed Company
AECOM

1 The City indicated that this data set provides only a rough graphic and should not be relied upon for analysis. Report figures
depict City GIS mapping. The analysis of impacts to geologically hazardous areas is based on an assessment of on-the-ground
site conditions as well as other data sources as part of the Targeted Critical Areas Geologically Hazardous Areas Evaluation by
GeoEngineers (2019).

D.2.1

Wetland Delineation

Wetland delineations were conducted using methodology described in the Regional Supplement to the
Corps of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region (U.S.
Army Corps of Engineers 2010). Wetland boundaries were determined based on an examination of
vegetation, soils, and hydrology at sample plots. Areas meeting the criteria set forth in the manual were
determined to be wetlands.
Wetland boundaries were flagged in the field and mapped with a Trimble Geo-XH or GeoExplorer
handheld Global Positioning System (GPS) unit. The GPS data was post-processed using GPS
Pathfinder Office and exported into ESRI ArcGIS software for mapping. Portions of the wetland flagging
were professionally surveyed. Where survey data was available, it was used to determine wetland
boundaries. Where survey data was not available the GPS data collected during the delineations was
used.
Wetlands encountered and mapped during field surveys were rated using the Washington State Wetland
Rating System for Western Washington (2014 update; Washington Department of Ecology 2014), in
accordance with City regulations. This system scores wetlands on the basis of their sensitivity to
disturbance, the functions they provide, and whether they can be replaced.
D.2.2

Stream Delineation

AECOM delineated Lower Willows Creek, the portion of Upper Willows Creek on the substation parcel,
and Peter’s Creek Tributary. AECOM’s stated methodology for delineating streams is as follows:
Streams are delineated by identifying the Ordinary High Water Mark (OHWM) in the field, as defined in
Washington Administrative Code (WAC) 222-16-031 as referenced in RZC 21.64.020.A. Stream
boundaries were delineated using physical characteristics to determine the OHWM and followed
guidance from Ecology (Olson and Stockdale 2008; Anderson et al. 2016), and U.S. Army Corps of
Engineers (2005). Project site stream boundaries and associated OHWMs were determined in the field
using observations of matted, bent, or absent vegetation; scour marks; presence of bed and bank; and
changes in the plant community.
The OHWM of streams within the study property were flagged and numbered, and mapped with the GPS
unit. In areas with dense tree canopy, accuracy of GPS data was low. Following field surveys, portions of
the stream flagging were professionally surveyed. However, because of the tall vegetation and
challenging topography of the site, a full survey of delineation flags was not completed. In areas not
professionally surveyed and where accuracy of GPS data was low, stream boundaries were interpolated
using a combination of field observations, aerial photographs, and City mapping, and then hand digitized
in GIS. Streams were classified according to RZC 21.64.020.A.2.d. In cases where there was a
discrepancy between the field classification of a stream and the City’s GIS classification, the City’s
classification was used.
The Watershed Company delineated Streams CR01 (the portion of Upper Willows Creek not on the
substation parcel) through CR05. The Watershed Company’s stated methodology for delineating streams
is as follows:
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Watercourses were determined to be streams if they met the definition provided by the City. Stream
widths were conservatively estimated and documented in the field while collecting centerline points with
the GPS. The stream width was used to approximate the location of the OHWM for mapping purposes.
Streams were classified according to RZC 21.64.020.A.2.d.
D.2.3

Mapping of Wetland and Stream Buffers

Standard buffers were generated for delineated wetland and stream edges using GIS, in accordance with
regulatory buffer widths specified in RZC 21.64.020.B.3 and 21.64.030.B.2. It was observed that in some
cases, developed areas intruded into mapped wetland and stream buffers. To remove these nonfunctioning buffer areas from the assessment of Project impacts, developed areas (based on groundtruthed aerial imagery) were manually removed from the standard buffer polygons in GIS. Where
development, such as a roadway, intruded into the buffer, impeding the hydrologic connection, the
disconnected outer portion of the buffer was removed. The resulting functioning buffers were used to
determine buffer impacts. Where stream and wetland buffers overlapped, the more restrictive buffer width
was used to represent one functional buffer verses distinguishing between buffer types at different widths.
D.2.4

Mapping of Geologically Hazardous Areas and Buffers

Geologically hazardous areas as defined in RZC 21.64.060 include landslide hazards, seismic hazards
and erosion hazards. General depictions of the approximate locations of these areas was obtained from
City GIS Services. A minimum landslide hazard area buffer of 50 feet was mapped from the top, toe, and
along the sides of steep slopes as required in RZC 21.64.060.B. Hazard areas are defined by the criteria
in the RZC, and mapped locations are subject to interpretation. Licensed geologists evaluated site
conditions for geological hazards at all proposed work locations (GeoEngineers 2019).

D.3

Tree Inventory Methods
D.3.1

Tree Inventory

Trees were initially inventoried in the field by International Society of Arboriculture (ISA) Certified Arborists
from The Watershed Company between March 23, 2015 and November 9, 2017, with additional
inventories as needed as the Project design was refined. Where accessible, each tree was tagged and its
attributes documented according to industry standards. The inventory included trees and shrubs that were
greater than 15 feet tall or had the potential to reach a mature height of 15 feet or taller.
Where access, permission, or other factors limited the ability to inventory trees in the field, tree attributes
were ascribed using high-resolution aerial photography and Google Street View. Additionally, in some
areas where aerial photography was not sufficient, surveyor attributes for species were assumed to be
correct. For these records, expected mature height was assigned based on the species assigned by the
surveyor.
Trees in Wetland ARDE7 were not included in the tree inventory. Trees requiring removal in this area
were subsequently identified during a separate site visit by PSE in January 2021, as described further
below.
D.3.2

Tree Point Mapping and Data Set Compilation

Tree locations were obtained and compiled from survey, GPS, and digitization using high-resolution
imagery. Survey data was provided to The Watershed Company as tables containing surveyor-assigned
point number, latitude and longitude coordinates, and surveyors’ field notes. Surveyors captured the
physical tree tag numbers, which were placed in the field by arborists during the tree inventory.
Mapped tree points were joined to the arborist’s master tree inventory table that contained detailed
information for each tree, including diameter at breast height, species, observed height, maximum
expected mature height, canopy radius, condition/health, and arborist’s field notes. Maximum expected
mature height values were assigned by species according to best available resources for mature
vegetation growth. This was necessary to identify non-compatible species.
The tree inventory dataset was refined to include only trees that occur within the study area.
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D.4

Impact Analysis Methodology

Critical areas digital data was initially compiled by HDR into a geodatabase and provided to AECOM in
2018. Subsequent updates to the geodatabase were made by AECOM and The Watershed Company
(updated wetland boundaries based on redelineations, generation of new buffers for wetlands and
streams, and updated geologic hazard data downloaded from the City).
Impact areas associated with Project components were determined based on information from PSE, as
summarized in Table D-2.
Table D-2. Project Components and Associated Impact Areas
Project Component
Pole footprint

Impact Area
Permanent Impact Area:
Equal to the area of the pole hole that will be filled by the
replacement pole. Varies based on pole size and
foundation type.
Temporary Impact Area:
Temporary work area assumed around each pole; 2,500
square feet for direct-embed poles, 5,000 square feet for
poles with foundations. Where possible, work areas
were adjusted to exclude or minimize overlap with
critical areas and buffers.

Access route, describes approximate path
used during construction activities

Temporary Impact Area:
Equal to the length of the planned access route times a
width of 20 feet.

Stringing sites

Temporary Impact Area:
Approximately 7,500 square feet, assume a 50-by-150foot rectangle where critical areas and buffers cannot be
avoided, oriented to minimize overlap with these areas.

Vegetation Management

Vegetation Conversion Area:
Equivalent to the combined canopy of all trees identified
for removal, calculated using the field-measured canopy
radius and with overlap between adjacent tree canopies
removed.

D.4.1

Project Construction Impacts in Wetlands and Buffers

The analysis of Project construction impacts in wetlands and buffers was done by placing points and
polygons representing Project elements (pole locations, access routes, stringing sites, and temporary
work areas) on a georeferenced base map showing the extent of critical areas and their buffers.
Geometry for Project components was provided in GIS by HDR, based on CAD data from PSE.
Where Project elements overlapped wetlands or functioning buffers, AECOM quantified impacts based on
area (square footage) of overlap. Calculations were done using GIS, and avoided double counting in
areas where more than one Project element overlapped a wetland or buffer (e.g., access road and
temporary work area). In the case of permanent impacts from pole footprints, the area of existing poles
being removed from within a wetland or buffer, the area of existing permanent impact by the pole to be
removed was calculated and subtracted from the total area of fill from pole installation, giving a net
permanent impact area. Impact areas were rounded up to the nearest 10 square feet.
D.4.2

Vegetation Conversion Impacts in Wetlands and Buffers

Identification of Trees to Be Removed
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To identify and quantify the number of trees that could be impacted by vegetation management, The
Watershed Company performed a geospatial analysis of corridor-wide tree inventory data along with the
preliminary transmission line design to assess the number of trees that are likely to require removal due
to Project impacts. Note that this analysis considered all trees identified for removal including those in
pole work areas and pole buffers and those within the transmission corridor that were identified as
incompatible (see list of removal criteria below). Initially, The Watershed Company (2018) developed a
worst-case scenario for tree removal (described below). In 2019, however, tree removal results from the
initial analysis were reassessed to determine which trees were most likely to interfere with transmission
lines within 2 years of construction. The reassessment was done in an effort to minimize critical area
impacts associated with tree removals from the largely native forest stands in the ravines of Streams
CR01 and CR04. A full description of the methodology is documented in the Tree Inventory and Health
Assessment Report (The Watershed Company 2021).
The identification of trees to be removed was conducted by overlaying tree inventory information with
proposed development and vegetation maintenance areas associated with the Project, in order to identify
where existing vegetation is incompatible with the proposed project.
The analysis used a two-step methodology for the purpose of developing a worst-case scenario for tree
and vegetation removal. First, vegetation removal was calculated based on a set of two-dimensional
parameters relating to the proximity of a tree to proposed vegetation maintenance areas and attributes of
tree data yielded from the arborist assessment at the time of inventory. Second, the vegetation removal
result was refined based on a three-dimensional parameter related to the relationship between expected
mature vegetation height, topographic elevation, and proposed design height of the overhead
transmission lines.
Two-dimensional parameters to determine tree removals were as follows:
•
•

•

Dead and dying trees
Conflict between maximum expected mature height of vegetation and horizontal proximity to new
transmission lines, specifically:
o Expected mature height exceeding 70 feet within the legal right-of-way (ROW) and outside of
the managed ROW
o Expected mature height exceeding 15 feet within the wire zone or managed ROW
Conflict between tree location and proposed impacts due to:
o

Utility pole construction, including the footprint, clearance area, or construction work area of a
new pole

o

Construction access, including within proposed access route alignments

The one three-dimensional parameter used to determine tree removals was as follows:
•

Less than 20 feet of vertical clearance between the proposed transmission line elevation and the
expected mature height of vegetation (applies only to trees within the wire zone and managed ROW)

The Watershed Company further analyzed potential tree impacts for native forest stands within the
ravines of Streams CR01 and CR04 in order to minimize critical area impacts. Within the wire zone or
managed ROW, trees were recommended for retention if the distance between the inventoried tree height
and the wire elevation exceeded 56 feet. These trees could continue to grow without interfering with the
transmission lines. As well, trees located in the legal ROW could mostly be retained as they are growing
low enough in the ravine that they present low risk of transmission line conflict.
In Wetland ARDE7, trees to be removed were identified by PSE during a January 2021 site visit. The
canopy cover of these trees was conservatively estimated using high-resolution aerial photographs of the
site.
Impact Characterization
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To quantify vegetation conversion impacts, AECOM used GIS to determine the area of tree canopy to be
removed within wetlands and buffers. Polygons of tree canopy to be removed were generated based on
the inventoried canopy radii of all trees that were identified for likely removal, with areas of overlap
between adjacent tree canopies removed. Areas where tree canopy removal polygons overlapped
wetland and buffer polygons were calculated to quantify the extent of vegetation conversion impacts.
Impact areas were rounded up to the nearest 10 square feet.
D.4.3

Project Impacts in Geologically Hazardous Areas

GeoEngineers used City GIS mapping to determine where planned Project components occur in
geologically hazardous areas. Additional information on these areas was obtained from previous reports
that characterized local and regional geology, geology and soil maps, LiDAR data, the Geotechnical
Engineering Services study for the Project (GeoEngineers 2016), and field observations made during a
December 2018 site visit. GeoEngineers reviewed the proposed construction activities within the
geologically hazardous areas relative to the expected impacts, based on Project information and
experience with previous construction projects. Potential impacts on slope stability from construction
access, tree removal, and pole installation and removal were identified. Additional information can be
found in the Targeted Critical Areas Geologically Hazardous Areas Evaluation (GeoEngineers 2019)

D.5

Limitations

This report was prepared by AECOM, with impact analyses relying on information obtained from other
sources, including the following:
•

Wetland and stream delineation data for wetlands and streams west of the substation parcel,
provided by The Watershed Company.

•

Tree survey GIS data, provided by The Watershed Company, including identification of trees that will
be removed as part of the project and features of individual trees, including species, size, and
canopy radius.

•

GIS/CAD files or other drawings showing the location of proposed pole locations, pole removals and
replacements, stringing sites, and other project features, provided by PSE.

•

Information from PSE about project construction (including diameter of excavated holes, location and
width of access route, size of work areas and stringing sites). This information is used to estimate
likely temporary and permanent Project impact areas.

•

Information from PSE regarding tree removals in Wetland ARDE7 and associated canopy area.

•

Preliminary information from HDR about planned on-site mitigation to be conducted under the
Willows Creek Stream Relocation Project and additional wetland enhancement.

•

GIS data depicting Geologically Hazardous Areas, obtained from the City’s GIS.

This report assumes that these sources provide the best available information for use in
analyzing impacts to critical areas and their buffers. Accuracy of wetland and stream delineations is
based on accuracy of GPS data obtained from Trimble handheld (Geo-XH or GeoExplorer) units. During
the delineation of Wetland ARDE8, access to the southwest corner of the wetland was blocked by dense
growth of willows, preventing mapping of a small section of the wetland boundary. No planned Project
components will be located in the inaccessible area.
During the tree field inventory, several properties containing a portion of a proposed pole alignment were
wholly or partially inaccessible to arborist and/or survey field crews. Tree locations on these properties
may not have been captured completely and/or detailed inventory data may not have been collected.
Some surveyed trees were not attributed with a physical tree tag number. To rectify unnumbered point
data, surveyed points were analyzed against the mapped parcel data and the arborist’s master tree
inventory table, which recorded parcel numbers. Using the surveyors’ notes, high-resolution aerial
imagery, and arborists’ notes and recollection, unnumbered points were matched with physical tree tag
numbers to the extent feasible.
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Further, some errors, such as typographical or duplicate values, were present in the field notes. These
errors were rectified based on the best judgement of the analyst through review of the data,
documentation, and imagery. Considering these limitations, it is possible that some tree tag numbers may
be incorrectly assigned, which may affect the vegetation impact summary calculations and mapped
results.
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