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1.0

INTRODUCTION

Energy Northwest’s (EN) Packwood Lake Hydroelectric Project (Project), Federal Energy
Regulatory Commission (FERC) No. P-2244, received its initial license in 1960. The majority of
the Project is located in the Gifford Pinchot National Forest. The Project consists of an intake
canal, a concrete drop structure (dam) and intake building on Lake Creek located about 424 ft.
downstream from the outlet of Packwood Lake, a 21,691-foot system of concrete pipe and
tunnels, a 5,621-foot penstock, a surge tank, and powerhouse with a 26,125 kW turbine
generator.
The source of water for the Project, Packwood Lake, is situated at an elevation of approximately
2,857 ft. above mean sea level (MSL), about 1,800 ft. above the powerhouse. Water discharged
from the Project is released to the Cowlitz River via a tailrace channel. Power from the Project is
delivered over an 8,009-foot 69 kV transmission line to the Packwood substation.
EN filed its Final Application for New License of the Project on February 24, 2008. FERC issued
a new license for the Project on October 11, 2018.
1.1

Plan Justification

EN is required to revise and implement the Integrated Weed Management Plan (Plan or IWMP)
in response to the requirements specified in the FERC License Order as USDA Forest Service
Federal Power Action Final Section 4(e) Term and Condition No. 16 (FERC 2018). EN must
completely and fully comply with all provisions of the Plan as filed with FERC on June 6, 2008
and any approved revisions of the Plan throughout the length of the new license.
Per the License Order:
Within 120 days of license issuance, and in accordance with U.S. Forest Service condition
16 in Appendix B of this license, the licensee must file with the Commission for approval, a revised
Integrated Weed Management Plan. The plan must be based on, and include the provisions of,
the proposed Integrated Weed Management Plan filed with the Commission on June 6, 2008,
with the following modifications:
(1) include the area in proximity to the tailrace where existing populations of Oregon
goldenaster occur and areas where ground disturbance would occur as a result of the stream
restoration activities along lower Lake Creek required by U.S. Forest Service condition 7 and the
fish passage improvements on Snyder and Hall Creeks required by U.S. Forest Service condition
10; and
(2) include the following additional noxious weeds and non-native invasive plant target
species: Scotch broom (Cytisus scoparius); butterfly bush (Buddleja davidii); Japanese knotweed
(Polygonum cuspidatum ); Himalayan blackberry (Rubus discolor); cut-leaf blackberry (Rubus
laciniatus); reed canarygrass (Phalaris arundinacea); Canada thistle (Cirsium arvense); herb
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Robert (Geranium robertianum); common cat’s-ear (Hypochaeris radicata); and wild carrot
(Daucus carota).
The revisions to the existing plan must be developed in consultation with the Lewis County
Noxious Weed Board, Washington Natural Heritage Program, and the U.S. Forest Service. The
licensee must include with the plan copies of comments and recommendations made on the
completed plan after it has been prepared and provided to the agencies, and specific descriptions
of how the agencies’ comments are accommodated by the plan. The licensee must allow a
minimum of 30 days for the consulted agencies to comment and make recommendations before
filing the plan with the Commission. If the licensee does not adopt a recommendation, the filing
must include the licensee’s reasons, based on project-specific information.
The Commission reserves the right to require changes to the plan. The revised plan must not be
implemented until the licensee is notified that it has been approved by the Commission. Upon
Commission approval, the licensee must implement the plan, including any changes required by
the Commission.
1.2

Purpose and Scope of the Plan

The intent of the Plan is to enhance and promote the coordinated management of noxious weeds
with the entities responsible for weed management in the Project vicinity. The goal of the Plan is
for the prevention, suppression, containment, eradication, and/or control, according to goals by
species and location, for exotic invasive non-native plant species, including noxious weeds on
National Forest System (NFS) lands affected by the Project and/or related to compliance activities
under the Project license in and adjacent to the Project area.
1.3

Elements of the Monitoring Plan

The Plan is meant to ensure that EN’s activities, with respect to noxious weeds, are consistent
with the Pacific Northwest Region Invasive Plant Program – Preventing and Managing Invasive
Plants Final Environmental Impact Statement and Record of Decision Portland, Oregon (USDA
Forest Service 2005) and the Record of Decision and Final Environmental Impact Statement and
Forest Plan Amendment #20 – Gifford Pinchot National Forest and Columbia River Gorge
National Scenic Area (Washington Portion) Site-Specific Invasive Plant Treatment Project and
Forest Plan Amendment (USDA Forest Service 2008). These documents add invasive plant
management direction to all National Forest Land and Resource Management Plans (LRMP) in
the Pacific Northwest Region. The USFS’s management direction includes invasive plant
prevention and treatment/restoration standards intended to help achieve stated desired future
conditions, goals and objectives on NFS lands. This is expected to result in decreased rates of
spread of invasive plants, while protecting human health and the environment from the adverse
effects of invasive plant treatment. The Plan is intended to complement and support the efforts of
the USFS by conducting appropriate efforts on lands described within this Plan.
The State of Washington Administrative Code (WAC) provides a listing of Class A, B, and C
noxious weeds (WAC 16-750 Sections 005, 011, 015). The WAC provides for a Washington

Energy Northwest

2

February 2019

Packwood Lake Hydroelectric Project

Integrated Weed Management Plan

FERC Project No. 2244

State Noxious Weed Control Board (NWCB), and through its actions and policy decisions, the
NWCB coordinates and supports the activities of 48 County noxious weed control boards and
weed districts of Washington, including the Lewis County Noxious Weed Control Board
(LCNWCB).
The Plan defines EN’s policy regarding noxious weed prevention and management. The
geographic scope of the Plan includes all NFS lands affected by the Project, as well as other
lands subject to the EN’s license compliance activities. Any measures undertaken with respect
to noxious weeds will be coordinated by EN’s personnel with other resource protection efforts and
will, in particular, take into account the need to prevent disturbance to any known cultural
resources, and to take appropriate actions in the event of unanticipated discovery of cultural
materials.
Exotic and invasive plants are defined as aggressively spreading species that have been either
purposefully or inadvertently introduced to the natural landscape and are likely to cause economic
or environmental harm or harm to human health. This definition includes, but is not limited, to
noxious weeds listed by the State and/or County.
Integrated weed management involves using several management techniques in a well-planned,
coordinated, organized and consistent program. This Plan involves: (1) identifying and prioritizing
target species; (2) conducting an inventory of the Project area; (3) preventing the establishment
of new species or infestations; (4) controlling existing infestations; (5) re-vegetating treated areas,
and (6) monitoring the treatment areas and evaluating weed management techniques.
2.0

MONITORING PLAN

2.1

Integrated Weed Management Plan Implementation Area

For purposes of the Plan, the inventory, management, and monitoring areas encompass the
following areas: the Project boundary and 100 feet on each side of the Project boundary, including
Project facilities, pipeline, penstock corridor, tailrace, and transmission line, USFS Road 1260066 (Pipeline Road), USFS Road 1260 (Snyder Road) from the surge tank to the junction with
USFS Road 1260-066, USFS Road 1260-013 (Powerhouse Road) in the vicinity of the penstock
crossing, raw water and constant head tanks, USFS Road 1262 (Latch Road) from the gate to
where the road ends, USFS Trail #74, including the parallel “Dyson Pass” trail segment, a 200foot-wide margin around the perimeter of Packwood Lake (elevation 2860 ft. MSL); the mouths of
all class 1, 2, and 3 streams (Osprey Creek, Trap Creek, Baker Creek, Crawford Creek, Upper
Lake Creek) that have a defined channel from the point where they enter Packwood Lake,
upstream as far as weed species are present, and where noxious weeds are present in
populations outside the implementation area that are considered contiguous to populations inside
the implementation area. Lower Lake Creek stream restoration areas (i.e., the sections of Lake
Creek subject to restoration or enhancement as directed by other plans) and the re-routed section
of Snyder Creek will also be subject to this Plan, as necessary. See Figure 1 for a map showing
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the Packwood Lake IWMP Implementation Area for noxious weed inventory, management, and
monitoring.

Figure 1. Integrated Weed Management Plan Implementation Area.
2.2

Definitions, Species List, and Target Species

The Plan recognizes both the definition of noxious weeds in the WAC and the definition used by
the USFS, in developing implementation measures. The WAC defines noxious weeds as, “plants,
which the NWCB finds to be highly destructive, competitive, or difficult to control by cultural or
chemical practices is adopted.” (WAC 16-750-001, 2003)
The USFS uses a definition, provided by Public Law 93-629 (1975) and the Federal Noxious
Weed Act of 1974, which defines noxious weeds as non-native in origin. By law, the USFS is
required to prevent and control noxious and invasive weeds on lands under their jurisdiction and
to develop and implement integrated weed management programs. In response to these Federal
mandates to control noxious weeds on public lands, the USFS has developed various policies
and procedures to implement programs and activities related to the control and prevention of
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noxious weeds. The USFS assisted EN in drafting this Plan to ensure that it will meet their
standards and requirements.
Federal Executive Order 13112 on Invasive Species defines invasive non-native plants as
aggressively spreading species that have been purposefully or inadvertently introduced to the
natural landscape and are likely to cause economic or environmental harm or harm to human
health. This definition includes, but is not limited to, noxious weeds.
Definitions for the Plan include the following:
Adaptive Management – An approach to resource management that includes effectiveness
monitoring of management measures, and periodic reassessment and use of alternative
measures if the original control measures fail to provide the anticipated protection of the target
resources.
Class A noxious weeds - Non-native species with a limited distribution in the State that pose a
serious threat to the State. Preventing new infestations and eradicating existing infestations is the
highest priority. Control of these species is required by State law (RCW 17.10.140, and RCW
17.10.170).
Class B noxious weeds - Noxious weeds not native to the State of Washington that are of limited
distribution or are unrecorded in a region of the State and that pose a serious threat to the region.
Class B designate - Class B noxious weeds whose populations in a region or area are such that
all seed production can be prevented within a calendar year.
Class B select weed species - Species for which there is mandatory control in selected areas in
Lewis County.
Class C weeds - Non-native species that are already widely distributed in Washington or are of
special interest to the State’s agricultural industry. Placement on the State Class C noxious weed
list allows counties to enforce control if locally desired.
Class C select weed species - Species for which there is mandatory control in selected areas in
Lewis County.
Contain - To confine a noxious weed and its propagules to an identified area of infestation.
Control - To prevent all seed production and to prevent the dispersal of the following propagules
of aquatic noxious weeds - turions, fragments, tubers, and nutlets - within a growing season.
Eradicate - To eliminate a noxious weed within an area of infestation.
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Noxious weed - A noxious weed is any plant designated by a Federal, State or County government
as injurious to public health, agriculture, recreation, wildlife or property. They are non-native
plants that have been introduced to the State of Washington through human actions. Due to
aggressive growth and lack of natural enemies in the State, these species can be highly
destructive, competitive or difficult to control.
Prevent the spread of noxious weeds - To contain noxious weeds.
The IWMP covers different land ownerships where the respective management agencies are
required by Federal and State law to manage identified weed infestations. Each of these
management agencies has developed an invasive non-native species list. Weed species lists
designated by the USFS – Gifford Pinchot National Forest (GPNF) and the LCNWCB that
currently or potentially could occur within the Project area are included in a more comprehensive
list (USFS, Species of Concern to the GPNF, WSNWCB Class A, B & C list and WSNWCB
monitoring list) displayed in Appendix A. Each year, at the annual Resource Coordination meeting
(required under the USFS 4(e) Term and Condition No. 2), the Resource Agencies Committee
(RAC) will review and update the list of weed species to reflect the establishment of new invaders
or major infestations, changing control priorities or methods, or new/updated management plans.
In this Plan, the term “target species” is used for invasive non-native weed species that have
currently been identified as occurring within the Project study area (Beck Botanical Services 2007)
or that pose threat for invasion of the Project area. Table 1 displays these “target” noxious weed
species.
Table 1. Target Noxious Weed Species for the Packwood Lake Hydroelectric Project
Area.
Common Name
Burdock
Butterfly bush
Diffuse knapweed
Meadow knapweed
Canada thistle
Bull thistle
Scotch broom
Wild carrot
Herb Robert
Common St. John’s-wort
Common cat’s ear
Oxeye daisy
Reed canarygrass
Japanese knotweed
Sulfur cinquefoil
Tansy ragwort
Common groundsel
Common tansy

Energy Northwest

Scientific Name
Arctium minus
Buddleja davidii
Centaurea diffusa
Centaurea jacea x nigra (moncktonii)
Cirsium arvense
Cirsium vulgare
Cytisus scoparius
Daucus carota
Geranium robertianum
Hypericum perforatum
Hypochaeris radicata
Leucanthemum vulgare
Phalaris arundinacea
Polygonum cuspidatum
Potentilla recta
Senecio jacobaea
Senecio vulgaris
Tanacetum vulgare

6

February 2019

Packwood Lake Hydroelectric Project

Integrated Weed Management Plan

FERC Project No. 2244

2.3

Inventory and Monitoring

Comprehensive surveys to document infestations of invasive non-native plants are a fundamental
first step in any weed management program. An initial inventory of invasive non-native plant
infestations provides a basis for prioritizing control efforts and setting management goals.
2.3.1

Initial Surveys

The initial noxious weed survey of the Packwood Lake study area was performed using commonly
accepted botanical survey methods to systematically locate and identify noxious weed
infestations (Energy Northwest 2005; Beck Botanical Services 2007). Survey methods are
straightforward and involve visually searching the study area for the presence of noxious weeds.
Timing of field surveys is based on flowering times and ability to identify potential weed species.
The noxious weed survey was done concurrently with the rare plant survey in 2005 and 2006.
The entire study area was searched as noxious weed species are potentially present in many of
the habitat types that comprise the Packwood Lake study area, although most noxious weed
infestations are typically associated with areas that have had prior ground disturbance. Where
feasible, a global positioning system (GPS) unit was used to aid in mapping. The majority of
plants were identified in the field using the Flora of the Pacific Northwest (Hitchcock and Cronquist
1973).
2.3.1.1

Initial Survey Results

Infestations of Class A, Class B designate weeds, Class B select weeds, and Class C select
weeds were the target species for this survey because the LCNWCB requires control and/or
management measures to be implemented for these categories.
Seventeen noxious weed species were located in the Packwood Lake study area (Table 2). No
Class A noxious weeds were located. Locations of occurrences in the study area are shown in
Figure 1. Meadow knapweed (Centaurea jacea x nigra), Canada thistle (Cirsium arvense), and
reed canarygrass (Phalaris arundinacea) were found on NFS lands. Observations of Class B
(non-designate), Class C weeds and GPNF Species of Concern are given for a more complete
picture of the presence of noxious weed species in the study area. More information can be found
on all noxious weed species at the Washington State NWCB website: http://www.nwcb.wa.gov/.
Table 2. Noxious Weed Species Observed in the Packwood Lake Study Area, 2005-2006.
Common Name
Burdock
Butterfly bush
Diffuse knapweed
Meadow knapweed
Canada thistle
Bull thistle
Scotch broom
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Cirsium arvense
Cirsium vulgare
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Wild carrot
Daucus carota
Herb Robert
Geranium robertianum
Common St. John’s-wort Hypericum perforatum
Common catsear
Hypochaeris radicata
Oxeye daisy
Leucanthemum vulgare
Reed canarygrass
Phalaris arundinacea
Japanese knotweed
Polygonum cuspidatum
Sulfur cinquefoil
Potentilla recta
Tansy ragwort
Senecio jacobaea
Common groundsel
Senecio vulgaris
Common tansy
Tanacetum vulgare
* Refer to text for noxious weed Class definitions.
2.3.2

C
B
C
C
C
C select
B select
B non-select
B select
C
C

Annual Inventory

Annual surveys will be conducted as necessary for invasive non-native plant species in specific
areas where the probability of weed infestation establishment is high (e.g., disturbed sites and
high use recreation areas), and where monitoring effectiveness of control methods is needed
(Section 2.5.4). Prior to conducting the annual surveys, EN will consult with the USFS, Lewis
County, and the RAC at the annual Resource Coordination meeting to update the list of invasive
non-native species known or potentially occurring in the area, prioritize the survey areas, and
develop a schedule and tracking mechanism to ensure that inventories occur at the appropriate
time.
Noxious weed inventory of the entire implementation area will occur every 10 years and will be
coordinated with the rare plant surveys. The first noxious weed inventory will take place during
the summer of 2020. Survey frequency of some properties or infestations may be reduced at a
future date as agreed by EN and the RAC at the annual Resource Coordination meeting.
Surveyors will record noxious weed species composition, location, and relative abundance on
each property, including GPS coordinates documenting the boundaries of infestations of highpriority Class A weeds, and Class B or C select, if present. Methods for field surveys on NFS
lands will meet USFS protocols and will follow the procedure established in the Noxious Weed
Survey Study Plan (Energy Northwest 2005) or current methodologies being employed at the time
and agreed upon by EN in consultation with the USFS for NFS lands. Surveys will collect all data
required to meet USFS standards described in the Invasive Species Inventory Form (USDA
Forest Service 2008) (Appendix D). The USFS prefers that EN staff or contractors collect the data
using hand held computers with GPS capability. The invasive mobile software and computer
training will be provided by the USFS. The Invasive Species Mobile application is a Personal Data
Recorder (PDR) and PC desktop application used to collect field data related to invasive species
inventory and treatments. The application loads the data into both NRIS and FACTS at the USFSNITC Data Center in Kansas City. EN would be responsible for data quality and completeness
and to assure the data will successfully pass screens and can be downloaded to database.
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2.3.3

Monitoring (Non-Treated Sites)

EN will be responsible for monitoring infestations that have been identified but are currently not
being controlled. Information collected will be the same as that collected for the annual surveys.
Data collection, quality and completeness would be the same standard as described in Section
2.3.2.
2.4

Prevention

A primary objective of the Plan is to prevent the spread and establishment of invasive non-native
species from construction and other Project-related activities. Without specific prevention
measures, including best management practices (BMP) and re-vegetation, Project-related
activities have the potential to spread invasive non-native plants or create the requisite conditions
for the establishment of new infestations. Prevention measures, including BMPs and revegetation, will be implemented for any activity that involves ground disturbance including, but
not limited to, erosion control, road maintenance construction, and habitat enhancement.
2.4.1

Best Management Practices

Implementation of BMPs can prevent or reduce the establishment and spread of invasive nonnative plants. EN will be responsible for implementing appropriate BMPs to prevent the spread
or establishment of invasive non-native plants in the Project area from Project-related activities.
BMPs are discussed in more detail in the following sections.
2.4.1.1

Training

EN will initiate efforts to educate its personnel as to the need for prevention, early detection, and
control of invasive weed infestations. EN’s personnel will receive awareness training, addressing
at minimum the following topics:


Invasive weed policy,



Environmental and economic impacts of invasive weeds,



Invasive weed vectors, particularly movement of contaminated soil,



Recognition of key invasive weeds (common species and new invaders), and



Invasive weed reporting procedures and name of responsible EN personnel,



Equipment and vehicle cleaning

2.4.1.2

Activity Planning and Scheduling

Construction and maintenance activities will be planned and scheduled to minimize the spread of
invasive non-native plants in areas with existing infestations. This is particularly applicable to
vegetation clearing and maintenance activities that involve ground disturbance. EN’s personnel
will use the weed location map and database to help plan maintenance activities, and when
possible, will incorporate one or both of the following measures:
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Treat existing infestations prior to the start of the activity. If possible, EN’s personnel will
treat known infestations of priority species prior to initiating vegetation management
activities.



Begin in weed-free areas and work toward infested sites. The
identify the locations of invasive non-native plant infestations
activities. Where possible, EN will initiate ground-disturbing
locations and work toward infested areas. This sequence can
weed seeds and/or rhizomes via equipment and vehicles.



Perform work in and through invasive non-native plan infestations prior to seed set or after
dispersal. When possible, EN will schedule specific maintenance activities to avoid the
time of seed set.

2.4.1.3

map and database will
relative to the planned
activities in weed-free
minimize the spread of

Equipment and Vehicle Cleaning

Vehicles are effective at transporting weed seeds and plant parts over long distances. EN will
implement a cleaning program that involves power spraying with water to remove seeds, plant
material, soil, or mud from equipment and vehicles. EN will inspect all equipment, including that
used by contractors, to ensure that it is clean before it is allowed on project area job sites. In
general, this program will apply to the following:


Boats, nets, fish traps, and other field gear (waders, hip boots, buckets, etc.) used in
waters outside of Packwood Lake;



Equipment used off of paved or gravel roads that arrive from locations outside the general
vicinity; and



Vehicles that have been used off paved or gravel roads where known infestations of
noxious weeds occur.

2.4.1.4

In the event that power spraying with water proves ineffective in
ridding any of the aforementioned equipment of weed seeds and plant
parts, EN will explore the potential for utilizing air and steam as
options for the power spraying cleaning protocols. Minimize Ground
Disturbance

Since most infestations of invasive non-native plant species are associated with disturbed areas,
minimizing ground disturbance is key to preventing establishment. In general, disturbance will be
limited to sites that are as small and as contained as possible to accomplish the activity at hand.
To the extent possible, these sites will be placed in areas that have been disturbed previously, or
where the existing weeds have been treated.
2.4.1.5

Use of Weed-Free Material

Sand, gravel, and other fill or borrow material used for construction activities generally contain
seeds, roots, and other plant parts. Depending on its source, this material can introduce new
invaders and/or common invasive non-native plants that can quickly colonize disturbed sites.
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Materials used on USFS sites must be inspected by a District or Forest weed specialist and judged
to be weed-free before use (USFS Preventing and Managing Invasive Plants Record of Decision
Standard 7 [2005]). It is EN’s responsibility to provide the Ranger District at least 30-day’s notice
to inspect the borrow material or site for weed-free material. If weeds are found, material may be
taken from a fresh face, or the contaminated layer excavated and set aside, and/or infested
sources may be treated. Sources of weed-free material will be a topic of discussion at each
annual Resource Coordination meeting.
2.4.2

BMP Monitoring

Prevention measures are designed to prevent the establishment of target weeds in areas where
ground-disturbing activities are scheduled. Monitoring the effectiveness of these measures is
difficult since many factors may affect the outcome. EN will monitor activity sites for three years
where ground-disturbing actions have been completed. If no target weed species are detected
during the three years, then monitoring will be discontinued and the assumption will be that the
prevention measures were successful. If target weed species are detected, then the area will be
treated based on the weed species and site (Section 2.5).
2.4.3

Revegetation

Revegetation is critical in preventing the establishment of invasive non-native plants in areas that
have been disturbed or treated for weeds. Revegetation includes planting with desired noninvasive trees and shrubs and/or seeding with certified weed-free seed mixes. The revegetation
section of this plan (Section 2.6) provides guidelines and recommendations for revegetation of
disturbed or treated areas.
EN will continue to engage in construction and maintenance activities as needed for normal
Project operations, including vegetation management and erosion control work. However, all
ground-disturbing activities conducted as part of Project operations or license compliance
activities will be planned and conducted in a manner as to prevent noxious weed infestations, and
will include compliance with Guide to Noxious Weed Prevention Practices (USDA Forest Service
2001), where activities are conducted on NFS lands.
All Project plans will emphasize minimization of ground disturbance. Sites will be evaluated for
their potential to revegetate naturally from local seed sources (adjacent vegetation or seed bank).
Small areas without established weed populations may regenerate without assistance. However,
if sites are large with steep slopes, or already weed infested, revegetation with approved species
is recommended using a mix of shrubs and grasses approved in advance by the USFS and the
LCNWCB. Revegetation efforts will be conducted during an appropriate season (usually spring),
and monitored at least annually. Appropriate erosion control measures (e.g., geotextiles or
wattles) will be installed in disturbed areas until revegetation is complete.
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2.5

Control and Monitoring

There is no single effective treatment for controlling all invasive non-native plants. Weed
treatment methods include manual, mechanical, cultural, chemical, and biological techniques.
Controlling infestations of most species requires integrating a variety of treatment methods
depending on target species, infestation characteristics, infestation location, and treatment
objectives. At each infestation, EN will consult with the USFS, the LCNWCB, and the RAC to
determine site objectives for the infestation (e.g., containment, control or eradication).
2.5.1

Treatment Plans

At each treatment site, the species, its biological characteristics, infestation characteristics,
location, site objectives, and available treatment methods will be considered in developing a
treatment plan. Treatment plans will be consistent with the underlying land ownership and
jurisdictional requirements. Monitoring and effectiveness analysis will be used to determine if
selected control methods are providing the desired results. The following factors will be
considered when selecting the control measure(s) to be applied to any given infestation:
Target species’ biological characteristics:


Growth characteristics (annual, biennial, or perennial)



Growth form (grass, forb, shrub, or tree)



Root structure (fibrous, tuber, bulb, tap, or rhizome)



Reproductive strategy (sexual, asexual, or vegetative)



Seed viability/dormancy



Seed dispersal mechanism



Species known response to control methods



Allelopathic properties of the species



Shade tolerance (ability invade under canopy)

Infestation characteristics:


Size and density of the infestation



Single or multi-species infestation



Presence and density of desired species



New invader or naturalized
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Location factors:


Proximity to water



Land ownership



Slope



Access



Proximity to transportation vectors



Soil type



Proximity to threatened, endangered, or sensitive (TES) species or culturally sensitive
species or habitats

Site treatment objective:


Treatment goal (contain, control, or eradicate)



Legal constraints (i.e., land ownership and existing LRMP, Resource Management Plans,
etc.)



Available treatment methods

2.5.2

As a supplemental resource, EN will utilize the Project Design Criteria
and Buffers information incorporated into the USFS Environmental
Impact Statement and Record of Decision Amendment #20 for the Gifford
Pinchot National Forest (USFS 2008) to further refine treatment
methodology for individual sites.Control Method Tool Box

In general, control efforts will be focused on infestations of priority invasive non-native plants in
areas where there is thought to be the greatest chance of success. Noxious weed treatment
methods can be grouped into several categories including manual, mechanical, cultural, chemical,
and biological. Treatment measures should be followed by revegetation (Section 2.6) when it is
unlikely that surrounding native vegetation will readily recolonize the area.
2.5.2.1

Manual Methods

Manual control involves any non-mechanized approach to control or eradicate invasive non-native
plants (USDA Forest Service 2005). Manual methods for the control include the following:


Hand pulling - Physically pulling invasive non-native plants from the soil.



Cutting/lopping/clipping - Using shears, clippers, or brush saws to sever aboveground
parts of plants.



Mulching - Covering plants with black plastic or jute to deprive them of sunlight.
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Grubbing - Using a Pulaski, hoe, or shovel to remove entire plants, including roots, from
the ground.



Weed wrench – Using the weed wrench to aid in pulling of woody plants.

In general, hand pulling, cutting, and grubbing have relatively limited use in controlling populations
of invasive non-native plants; these methods are labor intensive and not applicable to large areas.
They do not reduce seeds in the soil or fully eliminate root systems. Some species may resprout
after being cut or pulled. Because seeds of some species can remain viable for many years,
other follow-up methods may be necessary to supplement manual methods. Although hand
removal of weeds can be selective and minimize effects to surrounding vegetation, trampling
damage and/or soil disturbance can sometimes be worse than mechanical methods. Manual
methods will usually be restricted to infestations less than one acre in size or the treatment of
scattered individuals over a larger area that are either just beginning to invade or remaining
following application of another control method.
2.5.2.2

Mechanical Methods

Mechanical methods to treat terrestrial species of invasive non-native plants are typically power
driven and include, but are not limited to, the following:


Cutting - Using chainsaws and other power tools to remove the branches and stems from
woody invasive non-native plants.



Mowing - Cutting invasive non-native plants by mowing with a rotary head attached to
tractors or rubber-tired vehicles, weed-eater, or high-wheel mower.



Discing/plowing - Using a tractor-pulled disc or plow to blade and turn the soil in areas
infested with invasive non-native plants.

Power tools can be effective in controlling invasive non-native shrub species, such as Scotch
broom. They can be used selectively to avoid or minimize damage to nearby desirable vegetation.
Power tools can also be used near water and result in minimal soil disturbance. However,
mechanical cutting methods have the same disadvantages as hand cutting in that they do not
reduce seeds in the soil or eliminate roots, and are practical only in small areas. Mowers can be
effective in controlling some invasive non-native plant species over large areas if used at the
appropriate time. Mowers, however, are nonselective, cannot be used on steep or rocky sites,
do not kill roots, and may spread weed seeds. Discing/plowing is also non-selective and limited
by terrain and soil type. This method can be effective in killing roots and preventing resprouting
for some species, but results in substantial soil disturbance and may spread rhizomes.
2.5.2.3

Cultural Methods

Cultural methods for treating invasive non-native terrestrial plant species involve measures that
help establish or maintain competitive native vegetation. Cultural methods include the following:
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Grazing - Using livestock (cattle, sheep, or goats) to reduce the aboveground portions of
plants.



Seeding, mulching, and fertilizing - Planting and amending the soil to provide the existing
or seeded desirable vegetation a competitive advantage (Section 2.6).



Burning - Using fire to remove or reduce the aboveground portions of plants and seed
banks.



Irrigation - Using water to give the competitive edge to desirable species.

Grazing, particularly by cattle, has been used with mixed results, to control infestations of invasive
non-native plants over relatively large areas. Goats, horses, sheep, and even geese have been
used to control weed infestations. In recent years, the use of goats to control infestations of
invasive non-native species has gained popularity because they are browsers, not grazers, and,
therefore, eat a variety of forbs and shrubs, including knapweed and yellow starthistle. While
goats do not compact the soil as do cattle, they need to be contained to effectively reduce weed
populations, and thus require fencing and/or tending. Goats are also not selective and are best
used to control dense infestations. Grazing with goats is generally more effective when the plants
are flowering or fruiting. Grazing does not reduce seeds in the soil or eliminate root systems, and
as a result some species may resprout.
Seeding, combined with mulching and fertilizing, is typically not used to control existing
infestations of invasive non-native plants. Seeding is more often used on disturbed sites to
prevent the establishment of invasive non-native plants or used to restore sites that have been
previously treated (Section 2.6). Crested wheatgrass, Sherman big blue, Magnar rye grass, and
other grass species have been shown to be competitive with knapweeds when seeded after a
chemical treatment.
Fire can be effective in controlling some invasive non-native species such as diffuse knapweed.
It is usually more effective when used just before flowering or seed set or at the seedling/sapling
stage. It also can be useful in reducing the residual biomass of an infestation so other treatments
such as herbicide applications will be more effective. In addition, fire can sometimes stimulate
the germination of both native and non-native species.
Irrigation has been used to favor establishment of desirable vegetation in arid environments.
Once desirable vegetation has been established, irrigation can be scaled back or discontinued,
depending on the vegetation's moisture requirements.
2.5.2.4

Chemical Methods

Chemical methods involve the use of naturally derived or synthetic chemicals, otherwise referred
to as herbicides, to eliminate or control the growth of invasive non-native plants (USDA Forest
Service 2005). The effectiveness of any herbicide depends on the application rate, climatic
conditions, timing, and the species on which it is applied. Some herbicides are specific to
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broadleaf plants but do not kill grasses. Others are not selective and kill both broadleaf plants
and grasses. Several herbicides have aquatic formulas that allow for use in or near water. Few
of the herbicide compounds inhibit seed germination in the soil.
All pesticides, which include herbicides, insecticides, and fungicides, sold in the United States are
required by the Federal Insecticide Fungicide, Rodenticide Act (FIFRA) to have labeling that
contains, at a minimum, the following information: application rates, health warnings, clean-up
and disposal directions, personal protection equipment requirements, target species, and
restrictions. All herbicide applicators are required by law to follow the label. Application rates can
be less than the label recommendations, but only in a few circumstances with regulatory approval
can application rates be exceeded. All herbicide use by EN or their contractors will be in
accordance with the label.
The Project area covers several ownerships, including Federal and private lands. Federal lands
have written guidelines that are specific to which herbicides have been approved for weed control.
EN will contract with licensed pesticide applicators to conduct Project-related herbicide treatments
on Federal and non-licensee owned lands. Herbicide use on these lands will be in accordance
with relevant management plans. The USFS Record of Decision (ROD) for the Pacific Northwest
Region Invasive Plant Program approved the use of 10 different herbicides in the Pacific
Northwest Region (USDA Forest Service 2005). The associated environmental impact statement
(EIS) amends all forest plans in the Region and establishes uniform standards for treatment. In
addition, the GPNF is currently preparing a site-specific EIS that is tiered to the ROD that would
allow the use of select herbicides to treat specific infestations. The herbicides approved by the
ROD (USDA Forest Service 2005) are listed in Table 3.
In general, care must be taken to avoid spraying non-target species. Herbicides can be applied
as spot treatments to individual plants or a small area by hand using a squirt bottle, spray gun,
backpack spray unit, or truck-mounted sprayer with a handgun. Herbicide application on larger
areas can be accomplished by broadcasting with a spray gun, broadcast nozzle, or boom
attached to a track, all-terrain vehicle (ATV), or tractor. Broadcast application should be limited
to large, dense infestations where there is minimal risk of affecting non-target species. Herbicide
applications must follow label directions (including application rates, target species, application
types, and personal protection equipment). Buffers should be established around Threatened,
Endangered, and Sensitive (TES) and culturally sensitive plant populations and streams when
using broadcast applications of certain herbicides.
A pesticide use proposal must be filled out each season prior to use when herbicide use is planned
on NFS lands. All pesticide use must be reported in format complete and suitable for entry in the
USFS FACTS database, in addition to State reporting. At least 50% of all areas treated with
pesticide must be monitored and the monitoring report entered into FACTS.
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Table 3. Herbicides Approved for use in Pacific Northwest Region 6
(Preventing and Managing Invasive Plants Final Environmental Impact Statement April 2005, selected from
Table 3-13, p. 3-91, 3-92).
Chemical/
Selected Brand Names/Action
Chlorsulfuron (Telar, Glean,
Corsair)/ Sulfonylurea
Interferes with enzyme
acetolactate synthase w/ rapid
cessation of cell division and
plant growth in shoots and roots.

Clopyralid (Transline)/
Synthetic auxin. Mimics natural
plant hormones.

Properties
Glean - Selective preemergent or early postemergent.
Telar – Selective pre- and
post-emergent.
Both are for many annual,
biennial, and perennial
broadleaf species.
A highly translocated,
selective herbicide active
primarily through foliage of
broadleaf species.
Little effect on grasses.

Glyphosate
(RoundUp, Rodeo, etc.)/
Inhibits three amino acids and
protein synthesis.

A broad spectrum, nonselective translocated
herbicide with no apparent
soil activity. Adheres to soil
which lessens or retards
leaching or uptake by nontargets.

Imazapic (Plateau)/Inhibits the
plant enzyme acetolactate,
which prevents protein
synthesis.
Imazapyr (Arsenal, Chopper,
Stalker Habitat)/
Inhibits the plant enzyme
acetolactate, which prevents
protein synthesis.

Used for the control of
some broadleaf plants and
some grasses.

Metsulfuron methyl
(Escort)/ Sulfonylurea
Inhibits acetolactate synthesis,
protein synthesis inhibitor, block
formation of amino acids.

Used for the control of
many broadleaf and woody
species. Most susceptible
crop species in the Lily
family (i.e. onions, Allium).
Safest sulfonylurea around
non-target grasses.
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General Uses/
Known to be Effective On:
Use at very low rates on annual,
biennial, and perennial species;
especially Dalmatian toadflax, and
houndstongue and perennial
pepperweed.

Particularly effective on Asteraceae,
Fabaceae, Polygonaceae,
Solanaceae.
Some species include knapweeds,
yellow starthistle, Canada thistle,
hawkweeds.
Provides control of new germinants
for one to two growing seasons.
Low volume applications are most
effective. Translocates to roots and
rhizomes of perennials.
While considered non-selective,
sensitivities do vary depending on
species.
Main control for purple loosestrife,
herb Robert, English ivy and reed
canarygrass. Aquatic labeled
formulations can be used near
water.
Use at low rates can control leafy
spurge, cheatgrass, medusa head
rye, toadflaxes, and houndstongue.
Most effective as a post-emergent.
Has been used on cheatgrass,
whitetop, perennial pepperweed,
dyers woad, tamarisk, woody
species, and spartina.
Aquatic labeled formulations can be
used near water.
Use at low rates to control such
species as houndstongue, sulfur
cinquefoil perennial pepperweed.
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Picloram (Tordon)/ Restricted
Use Herbicide Synthetic auxin.
Mimics natural plant hormones.

Selective, systemic for
many annual and perennial
broadleaf herbs and woody
plants.

Sethoxydim (Poast)/
Inhibits acetyl co-enzyme, a key
step for synthesis of fatty acids.
Sulfometuron methyl
(Oust)/ Sulfonylurea
Inhibits acetolactase synthase, a
key step in branch chain amino
acid synthesis.
Triclopyr (Garlon, Pathfinder,
Remedy)/
Synthetic auxin
Mimics natural plant hormones.

A selective, post-emergent
grass herbicide.
Broad spectrum pre- and
post-emergent herbicide for
both broadleaf species and
grasses.
A growth regulating
selective, systemic
herbicide for control of
woody and broadleaf
perennial weeds.
Little or no impact on
grasses.

Use at low rates to control such
species as knapweeds, Canada
thistle, yellow starthistle,
houndstongue, toadflaxes, sulfur
cinquefoil, and hawkweeds.
Provides control of new germinants
for two to three growing seasons.
Will control many annual and
perennial grasses such as
cheatgrass.
Used at low rates as a pre-emergent
along roadsides. Known to be
effective on reed canarygrass.(but
not labeled for aquatic use),
cheatgrass, and medusahead.
Not for broadcast application under
proposed action. Effective for many
woody species such as scotch
broom and blackberry. Also effective
on English ivy, Japanese knotweed.
Amine formulation may be used near
water.

Risk information found in SERA documents (2,4-D 1998, Triclopyr 2003, Picloram 2003, Sethoxydim
2001, Glyphosate 2003, all others 2004) for each active ingredient. Information on species effectiveness
in Tu et al. (2001) or from product labels.
* The list of herbicides for use on NFS lands will be re-evaluated and updated as necessary based on
USDA Forest Service management direction.

2.5.2.5

Biological Controls

Biological controls have not received the required analysis for use in Region 6 of the USFS, and,
therefore, may not be used currently on NFS lands.
Insects, diseases, and other pathogens attack plants affecting survival and productivity. However,
many non-native plants lack natural enemies, which give them a competitive advantage over
native species. Biological control is defined as the use of non-native agents including invertebrate
parasites and predators, and plant pathogens, to reduce populations of non-native invasive plants
(USDA Forest Service 2005). Biological control works best when there are several insects or
pathogens per plant species. However, not all noxious weed species have available biological
controls. In addition, the effectiveness of biological controls is variable, differing for each noxious
weed species and site (Bonneville Power Administration 2000). Some can be extremely slow
acting, taking 30 years to have a noticeable effect. Others may reduce seed production or inhibit
shoot and root growth, but not significantly reduce plant density or cover (Carpenter and Murray
1998a, 1998b, and 1998c). None of the known biological controls prevent germination from seed
reserves in the soil. A good summary of biological control information is available in Rees et al.
(1996).
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Biological controls have two effects on invasive non-native species - a direct impact by destroying
plant tissue and an indirect impact by stressing the species and reducing its ability to compete
with desirable species. Biological controls can be distributed by helicopter over large areas or
transported to specific sites by vehicle or on foot. Biological controls are also used to reduce
populations of naturalized nuisance species and noxious weed infestations in remote areas.
2.5.3

Project Specific Management

This section describes the initial management direction for properties covered by the Plan based
on the initial surveys conducted in 2005 and 2006 (Beck Botanical Services 2007). See Appendix
B for Description, General Location and Common Control Measures For Invasive Plants Of The
Pacific Northwest Region and Appendix C for Description, General Location and Summary Of
Control Measures For Other Noxious Weeds Occurring Within The Project Boundary.
2.5.3.1

Zone A – Packwood Lake Shore above the Drop Structure

To protect the Goat Rocks Wilderness, the goal for this zone will be eradication of non-native
plants.
The wilderness boundary extends around approximately two-thirds of the lake shore and is
located at the ordinary high water mark. The Project boundary is located at elevation 2860 feet
MSL and is generally located within a few feet of the Lake and wilderness boundary. First priority
for control will be reed canarygrass (Class C select) and Canada thistle (Class C select). EN will
work with the USFS and LCNWCB. Eight patches of Canada thistle are located around the Lake,
ranging in size from several stems to a patch at the southeast end of the Lake that is over an acre
in size. Control of these species in the wilderness will be deferred until such time as the USFS is
ready to control these species on the adjacent wilderness property. At the time this Plan was
developed, new treatment options were available, pending final appeal of the March 2008 Record
of Decision and Final Environmental Impact Statement for the Site-Specific Invasive Plant
Treatment Project and Forest Plan Amendment. A plan and schedule for the treatment of these
weeds will be developed in consultation with the USFS.
Other invasive plants that have been observed in this zone include tansy ragwort, bull thistle, and
common groundsel. These second priority plants will be controlled when there is a practical
opportunity, possibly in conjunction with the annual survey, or when chemical controls are
scheduled for reed canarygrass and Canada thistle. In general, pulling weeds is not allowed
around the lake shore because of heritage concerns. Plants may be cut at ground level, getting
as much of the crown as possible. Cutting is not effective for reed canarygrass and Canada
thistle. Pulling is allowed in all other zones.
2.5.3.2

Zone B – Wilderness Buffers

This zone includes all access routes to the Lake from trailheads or parking lots. It includes USFS
Road 1262 (Latch Road) above the gate, USFS Road 1260-066 (Pipeline Road) and the parking
lot, and USFS Trail #74 and Dyson Pass cutoff.
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Control of reed canarygrass and Canada thistle is legally required by LCNWCB at wilderness
trailheads to protect wilderness. Reed canarygrass will be controlled by EN on the Latch Road
above the gate, where it is well established. Shade will be maintained and promoted as much as
possible on this road to discourage weeds.
2.5.3.3

Zone C – Powerhouse Area to Stilling Pond, and Penstock below
Surge Tank

Scotch broom is established around the Powerhouse clearing and is invading adjacent USFS
roads. Some scotch broom plants are also established on the penstock corridor below the surge
tank. These scotch broom plants will be controlled (not allowed to set seed) by EN to protect
adjacent forest from establishment of a seed bank that would enable invasion of adjacent
managed forest areas such as thinning units in the future.
2.5.3.4

Zone D – Other Travel Corridors

This zone includes USFS Road 1260 (Snyder Road) from surge tank to parking lot. Control
meadow knapweed and scotch broom to prevent spread of weeds by vehicles and by the
movement of soil during road maintenance.
EN will work with the USFS and LCNWCB to control the meadow knapweed population where it
occurs in the Implementation Area (Section 2.1). Known populations are located along USFS
Road 1260 (Snyder Road) and along USFS Road 1262 (Latch Road). Efforts by EN will be
coordinated with the USFS and the road maintenance plan (Packwood Lake Recreation Plan
2008). There have been on-going control efforts by USFS and LCNWCB regarding the meadow
knapweed and scotch broom at the junction of USFS Road 1260 (Snyder Road) and USFS Road
1262 (Latch Road). In the past, the population has been treated by hand pulling. Control of
knapweed and scotch broom are integral components of a more comprehensive Road
Maintenance Plan that was finalized in 2008 and is included in the Recreation Management Plan.
2.5.3.5

Zone E – Project Area below Stilling Pond

The valley is heavily infested with weeds such as reed canarygrass, scotch broom, and Himalaya
and cutleaf blackberries. As recommended in the Environmental Assessment (FERC 2009),
Scotch broom is designated for control under this Plan. The remaining three species listed above
are not designated for control in this zone by this Plan.
Scotch broom is abundant and widespread in the Cowlitz River valley. Eradication of this species
is not a realistic goal, but some control of Scotch broom in Zone E will aid in the protection of a
rare plant species also occurring here, Oregon goldenaster (FERC 2009). EN will control Scotch
broom in this Zone by hand pulling.
There is a small diffuse knapweed population along the tailrace west of Highway 12. Most of the
larger population that probably serves as a seed source is outside the Project boundary on Lewis
County property. The LCNWCB has been treating plants at the County site on an on-going basis.
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EN will control (prevent all seed set) any diffuse knapweed within the Implementation Area
(Section 2.1) by hand pulling and/or application of herbicides.
Several butterfly bush plants (2 to 3 individuals) were located near where the tailrace enters the
Cowlitz River. EN will control any butterfly bush plants by hand pulling. Flower spikes will be
deadheaded to prevent the spread of seeds.
A small population of Japanese knotweed is located on private lands along a side channel of the
Cowlitz River approximately 100 feet upstream of Lake Creek. It is a previously known population
that the LCNWCB has been treating for several years. Since this population is located on private
land, and is currently being managed by the LCNWCB, EN does not propose any treatment or
weed management for this area.
2.5.4

Monitoring and Effectiveness Analysis

EN will be responsible for monitoring, evaluating and reporting the effectiveness of control
methods used to treat infestations. Monitoring of treatment areas is important for determining the
effectiveness of the control method(s) (including revegetation), evaluating the recovery of nontarget species, and determining if infestation site objectives are being met. At each treatment
site, a data sheet will be completed. The information collected will be the same as the inventory
methods to facilitate effectiveness analysis and reporting.
The monitoring duration or timeframe will be based on the management objectives for each
infestation. At least 50% of the area treated for weeds on NFS lands each year must be monitored
and the reports entered into the USFS FACTS database. Annual inventorying will be conducted
where the objective is to control and contain the infestation (Section 2.3.2). Where eradication is
the objective, the site will be monitored annually until five years of monitoring data indicate that
no target species are detected and the desired vegetation community is present.
Monitoring data will be analyzed to determine whether control strategies are effective in meeting
infestation management objectives. Treatment effectiveness will be analyzed on a site-specific
basis, depending on the management objective. The analysis will be used to update and change,
if necessary, the method of treatment, as well as schedule retreatment or revegetation activities.
Effectiveness analysis is particularly important since different or new methods may become more
appropriate over time.
2.6

Revegetation Methods

Research has shown that most healthy, diverse plant communities are relatively weed- resistant
(Sheley and Petroff 1999). Managing for self-sustaining, diverse, and healthy plant communities
is the objective of any weed management plan. Through introducing and establishing competitive
vegetation, managers often times can accelerate the recovery of weed-infested or disturbed areas
to a weed-resistant plant community, but this is often difficult and expensive. However, the end
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results of these revegetation projects have the potential to restore watershed function, create
wildlife habitat, and reduce the annual cost of weed management.
Successful revegetation of disturbed or treated areas requires a detailed evaluation of the site,
establishing obtainable objectives, monitoring, follow-up control and patience. Many factors
determine the success or failure of restoration projects. External environmental factors such as
precipitation, natural herbivory, and local weather patterns are uncontrollable. However, many
aspects of revegetation projects are known and therefore should be considered when planning to
revegetate a site. Some of these factors include the physical site characteristics (soil, slope,
access, and vegetation present), average precipitation, site potential, seed bank, site history, and
seed availability. Outlined below are the steps that EN will use when assessing weed treatment
sites for revegetation.
2.6.1

Determining Site Revegetation Needs

The annual treatment monitoring and the effectiveness analysis will determine if a site requires
revegetation. Generally, after weed treatments, if there is one desirable perennial species every
10 to 15 feet, then the site will revegetate on its own and little seeding will be necessary (Mattox
2005). If little or none of the desirable species are present the year following the final weed
treatment, then revegetation planning will begin. The annual monitoring analysis should indicate
if the site is moving toward the site objectives. If the annual monitoring indicates that the site is
not responding positively, an analysis will be conducted to determine what actions are necessary
to revegetate the site. A worksheet to aid with the Revegetation/Rehabilitation/Restoration
analysis is provided in Appendix E.
2.6.2

Revegetating the Weed Treatment Site

Establishing desired vegetation on treatment sites after weed treatments requires several steps.
The first step is to evaluate the site to determine possible constraints, challenges, and site
objectives. The next step is to define the revegetation strategy for achieving the site objectives.
The final step is to implement the revegetation strategy using various methods. The monitoring
strategy described above will be used to determine when a site will be considered revegetated.
2.6.2.1

Site Evaluation

Many physical factors will determine the success or failure of the revegetation project. Evaluating
the site and possible limitations can reduce the potential for failure. Physical factors to be included
in the site revegetation rehabilitation restoration analysis include the following:


Soil type (USDA soil surveys)



Aspect



Slope



Potential plant community
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Existing plant community in the treatment area



Surrounding plant communities



Site history (disturbance history, soil compaction)



Vehicle and equipment access



Presence of residual biomass (dead weeds)



Erosion potential

2.6.2.2

Site Revegetation Objectives and Strategy

Based on the physical site evaluation, available plant material, treatment constraints, and
approved revegetation methods, the site-specific objectives for the treatment site can be
determined and a revegetation strategy formulated. The focus of the site revegetation objective
is to determine the desired species composition and density for the site. The strategy will outline
a methodology to achieve the site objectives based on any constraints (physical, social, or
political) that may exist.
2.6.2.3

Revegetation Methods

Determining what species to plant, how and when to plant, seed mix composition, and site
preparation are several of the decisions that need to be made if reseeding is warranted. Outlined
below are several of the factors that need to be addressed when formulating the site revegetation
strategy.
Seed Mix Composition and Seeding Rates
The seed mix should contain a mixture of species (annual and perennial) forbs, shrubs and
grasses that are adapted to the site and soil type present. This diversified mix increases the
potential that all available niches will be occupied, making it more difficult for undesirable species
to become established. Seed establishment rate is also a consideration when choosing species.
If the site has the potential to be reinvaded by undesirable plants, then a species that quickly
occupies the site would be best. It may be necessary first to plant short-lived non-native species
to compete with the undesirable vegetation and reduce erosion potential. Once the weed seed
bank is depleted, the site can be over-seeded with desirable species. Seeding rates will differ
depending on seeding method, seed size and weight, seed availability, seed performance, and
revegetation objectives. Even though the use of weed-free seeds is required, it does not
guarantee that unwanted species will not be introduced into the area.
Seeding Methods and Site Preparation
Various methods exist to seed areas including broadcast, broadcast and harrow, drill, and no-till
drill. The seeding method is usually limited by the site's physical characteristics, existing
vegetation, and equipment access. The seeding rate will be determined by the seeding method
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and the desired plant density. Generally, the seeding rate is reduced with methods that increase
the seed-to-ground contact (drill and harrowing). Site preparation may be used to help desired
vegetation become established. Site preparation can include, but is not limited to burning, discing,
plowing, and adding soil amendments. Caution must be used when utilizing any method that
creates surface disturbance as this may favor undesirable species present on the site. Removal
of dead, dying biomass to increase the potential for seed-to-ground contact can increase
germination rates and stand establishment.
Treatment Duration
In most instances, treating heavy infestations of weeds will require several years to accomplish
treatment objectives since seed banks in the treatment area may take years to become depleted.
Information on seed viability of target weed species should be incorporated into revegetation
schedules to maximize the potential for success. For example, whitetop has a seed viability of
three years (meaning that it would be unwise to seed heavily infested areas before three years
have elapsed after treatment). Seeding weed treatment areas will usually be scheduled in the
late fall through early winter to maximize soil moisture.
2.6.3

Monitoring

Once a treatment area has been seeded, monitoring will determine if follow-up weed control or
additional seeding/plantings are necessary to achieve the site revegetation objectives.
Information collected will be the same as that for monitoring untreated infestations, treatment
areas, and the annual weed surveys.

3.0

CONSISTENCY WITH AGREEMENTS MADE DURING RELICENSING
PROCEEDINGS

What follows is an itemized and chronological list (most recent first) of key milestones associated
with the Integrated Weed Management Plan development conducted during relicensing activities,
data reporting, collaboration and appropriate measures for the new license and subsequent
agreements and formal communications to relevant parties. All reporting, data result summaries
and meeting minutes have been shared with stakeholders, catalogued on EN‘s website and where
required, filed with FERC.


Final Resource Coordination Plan, EN to FERC, April 2012



Notice of Availability of Final Environmental Assessment, FERC to EN, July 2009



Comments on April 2008 Final License Application; Preliminary FPA 4(e) Terms and
Conditions; Justification Statements for the Terms and Conditions; and the Schedule for
Finalization of the 4(e) Terms and Conditions, USDA FS to FERC, August 2008



Integrated Weed Management Plan, June 2008
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Rare Plant Management Plan, June 2008



Recreation Plan, June 2008



Exhibit E Presentation to Relicensing Team, April 2008



Response to FERC’s Request for Additional Information, April 2008



Application for New License (Appendix E), EN to FERC, February 2008



Comments on Preliminary Licensing Proposal, USFWS to FERC, December 2007



Comments on Preliminary Licensing Proposal, USDA FS to FERC, December 2007



Preliminary Licensing Proposal, September 2007



Study Progress Report, EN to FERC, August 2007



Submittal of Revised Study Plans, EN to FERC, August 2005



Noxious Weed Survey Study Plan Revised, August 2005



Revised Scoping Document, FERC to EN, April 2005



Pre-Application Document Supplement No. 1, December 2004



Responses to Comment Letters, EN to Fish, Aquatics, and Instream Flow Committee, June
2004

4.0

SCHEDULE

All Plan provisions will be implemented by EN upon FERC approval of the Plan. Each year EN
will report relevant information required by the Plan as a part of the annual Resource Coordination
report. The annual report will contain information from Project compliance activities under the
USFS terms and conditions, and will be submitted to the USFS and LCNWCB for review at least
30 days prior to the annual Resource Coordination meeting. At the annual meeting, the activities
to be conducted under the Plan will be discussed to coordinate them with other project resource
management activities (e.g., rare plants, road maintenance, planned ground-disturbing activities).
At the annual meeting, EN and USFS will review noxious weed management goals and
techniques, evaluate management results and monitoring data, discuss conditions in the Project
area, and consider any applicable changes in technology or treatments under the Plan. The
annual report will include details for activities planned under the Plan for the coming year. EN will
allow a minimum of 60 days for the USFS and the RAC to comment and make recommendations
prior to filing the final annual report with FERC for approval. If EN does not adopt a
recommendation, the filing will include the reasons, based on Project-specific information.
The Plan will be reviewed at least every five years, and updated, if needed, to include changes in
management guidelines and the requirements for management of weeds on NFS lands and to
keep the Plan contemporary with new weed management science and practices. Weed
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management changes in the interim may be adopted by agreement at the annual meeting or other
times, as necessary. The Plan weed list should be reviewed annually to reflect changes in the
LCNWCB and GPNF weeds lists. Relevant changes to the weed list that would affect the
management practices specified in the Plan will be discussed at the annual meeting. Changes in
the weed list and agreed changes in the management practices will be implemented immediately,
as needed, and incorporated into the next scheduled revision of the Plan.
5.0
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Washington State Noxious Weed List 2018 with GPNF Weeds of Concern*
Scientific Name

Common Name

Class

Abutilon theophrasti
Acroptilon repens
Adonis annua
Aegilops cylindrica
Ailanthus altissima
Alhagi maurorum
Alliaria petiolata
Alopecurus myosuroides
Alyssum murale, A. corsicum
Ambrosia tomentosa
Amorpha fruticosa
Anchusa arvensis
Anchusa officinalis
Anthriscus sylvestris
Arctium minus
Artemisia absinthium
Arum italicum
Arundo donax
Berberis vulgaris
Berteroa incana
Brachypodium sylvaticum
Bryonia alba
Buddleja davidii
Butomus umbellatus
Cabomba caroliniana
Carduus acanthoides
Carduus nutans
Carduus pycnocephalus
Carduus tenuiflorus
Carthamus lanatus
Cenchrus longispinus
Centaurea calcitrapa
Centaurea cyanus
Centaurea diffusa
Centaurea jacea
Centaurea macrocephala
Centaurea melitensis
Centaurea montana
Centaurea nigra
Centaurea nigrescens

velvetleaf
knapweed, Russian
Blooddrops
goatgrass, jointed
tree-of-heaven
camelthorn
mustard, garlic
blackgrass
tuft, yellow
Bursage, skeletonleaf
indigobush
bugloss, annual
bugloss, common
chervil, wild
burdock
wormwood, absinth
arum, Italian
reed, giant
barberry, common
alyssum, hoary
slender false brome
bryony, white
butterfly bush
rush, flowering
fanwort
thistle, plumeless
thistle, musk
thistle, Italian
thistle, slenderflower
Thistle, distaff
sandbur, longspine
starthistle, purple
Bachelor’s button
knapweed, diffuse
knapweed, brown
knapweed, bighead
starthistle, Malta
cornflower, perennial
knapweed, black
knapweed, Vochin

B
B
monitor
C
C
B
A
C
monitor
monitor
B
B
B
B
GP concern
C
C
monitor
C
B
A
B
B
A
B
B
B
A
A
monitor
C
A
monitor
B
B
A
B
monitor
B
A
B

Centaurea solstitialis

starthistle, yellow
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Washington State Noxious Weed List 2018 with GPNF Weeds of Concern*
Scientific Name

Common Name

Class

Centaurea stoebe

knapweed, spotted

Centaurea tricocephala

Knapweed, featherhead

Centaurea x moncktonii
Centromadia pungens
Chondrilla juncea
Cirsium arvense
Cirsium vulgare
Clematis orientalis
Clematis vitalba
Colutea arborescens
Conium maculatum
Convolvulus arvensis
Cortadera jubata
Cortaderia sellona
Cotoneaster spp
Crateagus monogyna
Crucianella angustifolia
Crupina vulgaris
Cuscuta approximata
Cynoglossum officinale
Cyperus eragrostis
Cyperus esculentus
Cytisus scoparius
Daphne laureola
Daucus carota
Dipsacus fullonum
Doronicum pardalianches
Echium vulgare
Egeria densa
Eichhornia crassipes
Elaeagnus angustifolia
Epilobium hirsutum
Epipactis helleborine
Euphorbia esula
Euphorbia lathyris
Euphorbia myrsinites
Euphorbia oblongata
Ficaria verna
Foeniculum vulgare (except var.
azoricum)
Galega officinalis

knapweed, meadow
spikeweed
skeletonweed, rush
thistle, Canada
thistle, bull
Clematis, Chinese
beard, old man's
senna, bladder
poison-hemlock
bindweed, field
grass, jubata
grass, Pampas
cotoneaster
hawthorn, English
Crosswort, narrowleaved
crupina, common
dodder, smoothseed alfalfa
houndstongue
Sedge, lovegrass
nutsedge, yellow
broom, Scotch
laurel, spurge
carrot, wild
Teasel, common
Leopard’s bane
blueweed
elodea, Brazilian
Waterhyacinth
olive, Russian
willow-herb, hairy
helleborine, garden
spurge, leafy
moleplant
spurge, myrtle
spurge, eggleaf
Celandine, lesser

B
C
B
C
C
A
C
monitor
B
C
C
C
GP concern
C
monitor
A
C
B
monitor
B
B
B
C
C

fennel, common

B

goatsrue

A

B
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Washington State Noxious Weed List 2018 with GPNF Weeds of Concern*
Scientific Name

Common Name

Class

Genista monspessulana
Genista tinctoria
Geranium lucidum
Geranium robertianum
Glyceria maxima
Gypsophila paniculata
Hedera helix 'Baltica'
Hedera helix 'Pittsburgh'
Hedera helix 'Star'

French broom
greenwood, dyer’s
geranium, shiny
herb-Robert
sweetgrass, reed
babysbreath

A
monitor
B
B
A
C
C
C
C

Hedera hibernica 'Hibernicia'
Helianthus ciliaris
Heracleum mantegazzianum
Hibiscus trionum
Hieracium aurantiacum
Hieracium, subgenus Hieracium
Hieracium, subgenus Pilosella
Hydrilla verticillata
Hydrocharis morsus-ranae
Hyoscyamus niger
Hypericum perforatum
Hypochaeris radicata
Ilex aquifolium
Impatiens capensis
Impatiens glandulifera
Impatiens parviflora
Inula helenium
Ipomoea aquatic
Iris pseudacorus
Isatis tinctoria
Kochia scoparia
Lamiastrum galeobdolon
Lathyrus latifolius
Lathyrus sylvestris
Lepidium appelianum
Lepidium draba
Lepidium latifolium
Leucanthemum vulgare
Linaria dalmatica ssp. dalmatica
Linaria vulgaris
Ludwigia hexapetala
Energy Northwest

ivy, English, 4 cultivars
only:
blueweed, Texas
hogweed, giant
Mallow, venice
hawkweed, orange
hawkweed, nonnative
species
Hawkweed, nonnative
species
hydrilla
Frogs-bit, Eurasian
henbane, black
St. Johnswort, common
catsear, common
holly
jewelweed, spotted
helmet, policeman's
jewelweed, small-flowered
Inula
spinach, water
iris, yellow flag
woad, dyers
kochia
archangel, yellow
everlasting pea
narrow-leaved everlasting
pea
whitetop, hairy
cress, hoary
pepperweed, perennial
daisy, oxeye
toadflax, Dalmatian
toadflax, yellow
primrose, water
A-4

C
A
A
monitor
B
B
B
A
monitor
C
C
C
monitor
C
B
A
monitor
monitor
C
A
B
B
monitor
GP concern
C
C
B
C
B
C
B
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Washington State Noxious Weed List 2018 with GPNF Weeds of Concern*
Scientific Name

Common Name

Class

Ludwigia peploides
Lysimachia nummularia
Lysimachia vulgaris
Lythrum salicaria
Lythrum virgatum
Matricaria perforata
Mirabilis nyctaginea
Miscanthus sinensis
Mycelis muralis
Myriophyllum aquaticum
Myriophyllum heterophyllum
Myriophyllum spicatum
Myriophyllum spicatum x
Myriophyllum sibiricum
Nymphaea odorata
Nymphoides peltata
Onopordum acanthium
Paulownia tomentosa
Pentaglottis sempervirens
Phalaris arundinacea

primrose-willow, floating
creeping jenny
loosestrife, garden
loosestrife, purple
loosestrife, wand
mayweed, scentless
four o'clock, wild
grass, maiden
lettuce, wall
parrotfeather
milfoil, variable-leaf
watermilfoil, Eurasian
watermilfoil, Eurasian
hybrid
water lily, fragrant
floating heart, yellow
thistle, Scotch
Empress tree
alkanet, green
canarygrass, reed
reed, common, nonnative
genotypes
oxtongue, hawkweed
Vine, silverlace
knotweed, Japanese
knotweed, Himalayan
knotweed, giant
knotweed, Bohemian
pondweed, curly-leaf
Cinquefoil, silvery
cinquefoil, sulfur
Unicorn-plant
laurel, cherry
kudzu
fieldcress, Austrian
Watercress
Fieldcress, creeping
rose, multiflora
rose, sweetbriar
blackberry, Himalaya
blackberry, evergreen
grass, Ravenna
arrowhead, grass-leaved
willow, crack spp.

A
monitor
B
B
B
C
A
monitor
monitor
B
A
B

Phragmites australis
Picris hieracioides
Polygonum albertii
Polygonum cuspidatum
Polygonum polystachyum
Polygonum sachalinense
Polygonum x bohemicum
Potamogeton crispus
Potentilla argentea
Potentilla recta
Proboscidea louisianica
Prunus laurocerasus
Pueraria montana var. lobata
Rorippa austriaca
Rorippa nasturtium-aquaticum
Rorippa sylvestris
Rosa multiflora
Rosa rubiginosa
Rubus armeniacus
Rubus laciniatus
Saccharum ravennae
Sagittaria graminea
Salix x rubens, Salix alba
Energy Northwest
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C
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C
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Washington State Noxious Weed List 2018 with GPNF Weeds of Concern*
Scientific Name

Common Name

Class

Salvia aethiopis
Salvia pratensis
Salvia sclarea
Saponaria officinalis
Schoenoplectus mucronatus
Secale cereale
Senecio jacobaea
Senecio vulgaris
Silene csereii
Silene latifolia ssp. alba
Silybum marianum
Solanum elaeagnifolium
Solanum rostratum
Soliva sessilis
Sonchus arvensis
Sorbus aucuparia
Sorghum halepense
Spartina alterniflora
Spartina anglica
Spartina densiflora
Spartina patens
Spartium junceum
Sphaerophysa salsula
Taeniatherum caput-medusae
Tamarix ramosissima
Tanacetum vulgare
Taraxacum officinale
Thymelaea passerina
Tribulus terrestris
Tussilago farfara

sage, Mediterranean
clary, meadow
sage, clary
bouncing-bet
ricefield bulrush
rye, cereal
ragwort, tansy
groundsel, common
Catchfly, Balkan
cockle, white
thistle, milk
nightshade, silverleaf
buffalobur
lawnweed
sowthistle, perennial
mountain ash, European
johnsongrass
cordgrass, smooth
cordgrass, common
cordgrass, dense flower
cordgrass, salt meadow
broom, Spanish
Swainsonpea
medusahead
Saltcedar
tansy, common
dandelion
flax, spurge
puncturevine
coltsfoot, European
nonnative cattail species
and hybrids except
common cattail
gorse
Bladderwort, swollen
ventenata
Verbena, tall
periwinkle, large
periwinkle
cocklebur, spiny
eelgrass, Japanese
bean-caper, Syrian

A
A
A
monitor
A
C
B
C
monitor
C
A
A
C
C
C
monitor
A
A
A
A
A
A
C
C
B
C
GP concern
B
B
B

Typha ssp. (except latifolia)
Ulex europaeus
Utricularia inflata
Ventenata dubia
Verbena bonariensis
Vinca major
Vinca minor
Xanthium spinosum
Zostera japonica
Zygophyllum fabago

Energy Northwest
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The following summarizes information on noxious weeds from the Washington State Noxious
Weed Control Board’s (WSNWCB) list of weeds, results from the Packwood Lake Noxious Weed
Survey and options considered by Energy Northwest (EN) based on control measures listed in
the USDA Forest Service’s (USFS), “Pacific Northwest Region Invasive Plant Program:
Preventing and Managing Invasive Plants Final Environmental Impact Statement (USDA Forest
Service 2005)” for those species found within the Packwood Lake Hydroelectric Project (Project)
area that require treatment, and those species that may require treatment in the future. Please
refer to the USFS’s document for details on control measures; the document can be found at:
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprd3812803.pdf
Centaurea diffusa – Diffuse Knapweed – Class B
Diffuse knapweed is an 8 to 40 inch tall, biennial or short-lived perennial species, with a long tap
root. The single, upright stem produces several spreading branches. The basal leaves are shortstalked and divided into lobes on both sides of the center vein. The stem leaves are stalkless,
becoming smaller and less divided near the top of the stem. The flowers, which are generally
white (sometimes pink or lavender), occur in urn-shaped heads that grow in clusters at the ends
of the branches. The bracts of the flower heads are leathery, with obvious veins. The lower and
middle bracts are yellowish-green with a buff or brown margin; they are edged with a fringe of
spines plus a longer, spreading spine at the tip. Diffuse knapweed may regenerate from the
crown, but reproduces primarily by seed and is a prolific seed producer. A single flower stalk can
produce 1,200 seeds. The seeds are dispersed when the plant breaks off at the base and
behaves as a tumbleweed. The plants must reach a critical size in order to flower. Under
favorable conditions a plant will bolt in May of its second growing season and flowers in
July/August. Seeds mature by mid to late August. Seeds germinate in both early spring and fall.
In the study area, a small population of diffuse knapweed was located on private land along the
tailrace west of Highway 12. Approximately ten to 15 scattered plants were observed between
the gravel road and the fence along the tailrace. Its roadside habitat is disturbed and plant
associates include many other non-native species. In the late-1990s, a very dense population of
diffuse knapweed along the tailrace was treated with herbicides and largely eliminated (R.
Crawford Energy Northwest personal communication). The tailrace knapweed population is near
the Lewis County-owned solid waste and transfer station where there is a large known population
of diffuse knapweed (B. Wamsley LCNWCB personal communication). This larger population
may act as a local seed source for surrounding areas. The LCNWCB has been treating plants at
that site on an on-going basis. Diffuse knapweed can be controlled by hand pulling, herbicides,
and biocontrol methods.
Manual Control: Hand pulling before seed set is effective if done three times per year. Methods
include: dig rosettes in the spring; pull mature and immature plants in early summer before seeds
form; and pull and bag (to remove seed from area) remaining plants in mid to late summer. All of
the infestation must be pulled, and all of the taproot must be removed.
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Cultural Control: Deep plowing may be effective where feasible because knapweed seeds will
not germinate below 3 cm.
Chemical Control: The following pesticides may be used: clopyralid (Transline), picloram
(Tordon), and glyphosate (RoundUp, Rodeo). If used, treat using a backpack or wick to minimize
drift. For clopyralid, apply up to the bud stage; for picloram, apply late spring prior to flower stem
elongation; for glyphosate, apply when the plant is actively growing in bud stage. Clopyralid is
less persistent than picloram, but is more selective. Clopyralid is potentially mobile in water. One
application of picloram may be effective for 2 or more years. Picloram is persistent in the soil,
and can move offsite through surface or subsurface water. Glyphosate only provides control
during the year of application. It is not mobile in the environment. Glyphosate will not kill seeds
or inhibit germination. Rain within 6 hours reduces effectiveness.
Centaurea pratensis – Meadow Knapweed – Class B
Meadow knapweed is a perennial growing from a woody root crown, with 20 to 40 inch tall upright
stems. It’s basal leaves can be up to 6 inches long and 1.25 inches wide, tapering at both ends.
The stem leaves are lance-shaped, stalkless, and sometimes shallowly lobed, while the
uppermost leaves are smaller and not lobed. The rose-purple to occasionally white flowers occur
in solitary, oval, or almost globe-shaped flower heads at the ends of branches. Meadow
knapweed flowers from July to September, producing ivory-white to light brown seeds that may
or may not have a barely noticeable plume. Occasional flowers can be found west of the
Cascades into November/December. However, because it is a hybrid, meadow knapweed traits
are highly variable.
There is a large, previously known population of meadow knapweed on NFS lands along USFS
Road 1260 (Snyder Road) in the vicinity of USFS Road 1262 (Latch Road) that the USFS and
the LCNWCB have treated by hand pulling in the last few years (B. Wamsley LCWCB personal
communication). It is also present on the roadside of the first tenth of a mile of USFS Road 1262
(Latch Road). The plants growing along USFS Road 1262 (Latch Road) are only portion of this
population that is in the study area. Although co-dominant with other species along roadsides, it
has not invaded adjacent forested areas. Meadow knapweed can be controlled by hand pulling,
herbicides and biocontrol methods.
Chemical Control: The following pesticides may be used: clopyralid (Transline), picloram
(Tordon), and glyphosate (RoundUp, Rodeo). If used, treat using a backpack or wick to minimize
drift. For clopyralid, apply up to the bud stage with two applications per season, one in spring and
one in fall; for picloram, apply late spring prior to flower stem elongation; for glyphosate, apply
when the plant is actively growing in bud stage. Clopyralid is less persistent than picloram, but is
more selective. Clopyralid is potentially mobile in water. One application of picloram may be
effective for 2 or more years. Picloram is persistent in the soil, and can move offsite through
surface or subsurface water. Glyphosate only provides control during the year of application. It
is not mobile in the environment. Glyphosate will not kill seeds or inhibit germination. Rain within
6 hours reduces effectiveness.
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Cirsium arvense – Canada Thistle – Class C
Canada thistle is a perennial herb with a deep-seated complex system of roots spreading
horizontally which give rise to aerial shoots. The 1 to 4 foot tall stems are slender, green, and
freely branched. The leaves are alternate, sessile, and deeply lobed. The leaf margins have stiff
yellowish spines. The heads are many and relatively small. The flowers are purple. The fruits
are about 1/8 inch long, somewhat flattened, and brownish with an apical circle of long hairs.
Canada thistle spreads primarily by vegetative reproduction, which is aided by a fibrous taproot
capable of sending out lateral roots as deep as three feet below ground, and from which shoots
sprout up at frequent intervals. It also readily regenerates from root fragments less than an inch
in length. Canada thistle produces an abundance of seeds that are easily dispersed by the wind.
Most seeds germinate within a year; but may remain viable for twenty years or more.
In early 2007, Canada thistle was selected for control at wilderness portals in Lewis County. This
species was mapped on Packwood Lake and its tributaries in August 2007. Eight patches of
Canada thistle are located around the Lake, ranging in size from several stems to a patch at the
southeast end of the Lake that is over an acre in size. Canada thistle is most effectively controlled
by herbicides. Other large patches of Canada thistle were observed in moist areas in and around
the Packwood Lake powerplant, Snyder Creek and Hall Creek. Smaller patches were observed
along the Latch Road, Lake Creek/Cowlitz River confluence, and the shores of Packwood Lake.
Although not required, there has been some effort on the part of EN to control Canada thistle
populations in the vicinity of the powerplant in the past (R. Crawford Energy Northwest personal
communication).
Manual Control: Hand cutting of flower heads can be used; however, this technique will only
suppress seed production. Cut high enough to leave > 9 leaves per stem, or > 20 centimeters of
bare stem tissue, as mature Canada thistle leaves and stems independently inhibit development
of shoots and rootbuds.
Mechanical Control: Smothering Canada thistle with boards, sheet metal, or tar paper can kill
plants.
Chemical Control: The following pesticides may be used: clopyralid (Transline), picloram
(Tordon), glyphosate (RoundUp, Rodeo), and chlorsulfuron (Telar, Glean). If used, treat using a
backpack or wick to minimize drift. For clopyralid and picloram, apply at basal rosette stage after
most leaves have emerged. Fall applications will reduce spring regrowth. For glyphosate, apply
at basal rosette stage after most leaves have emerged; fall is the best season since translocation
to root is highest. Chlorosulfuron could be applied at bud-bloom stage or to fall rosettes.
Clopyralid is less persistent than picloram and is potentially mobile in water. Picloram is persistent
in the soil, and can move offsite through surface or subsurface water. Glyphosate only provides
control during the year of application. It is not mobile in the environment. Glyphosate will not kill
seeds or inhibit germination. Rain within 6 hours reduces effectiveness. Chlorosulfuron primarily
suppresses regrowth and secondarily reduces the number of root buds. It is extremely potent.
There may be damage to non-target terrestrial and some aquatic plants.
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Cytisus scoparius – Scotch Broom – Class B
Scotch broom is a shrub, 1 to 2 meters high, with leaves 6 to12 mm long, flowers and flat pods.
Golden yellow flowers bloom between April and June, and resemble flowers of a pea. Scotch
broom can reproduce vegetatively or by seed. Bushes can produce up to 60 seed pods per bush
by their second year. Seed can remain viable for up to 80 years, and will germinate when shad
is removed and ground is disturbed. Soil disturbance while treating will encourage sprouting.
Scotch broom is a common and widespread shrubby weed in the general Packwood area. In the
study area, it ranges from common to uncommon along: USFS Road 1262 (Latch Road), USFS
Road 1260-066 (Pipeline Road), penstock, tailrace, powerhouse, Cowlitz River gravel bar, Lake
Creek/Cowlitz River confluence, and USFS Trail #78 parking lot. Although not required, EN has
done some control of Scotch broom along the tailrace over the last few years (R. Crawford Energy
Northwest personal communication). Although common in disturbed areas, it was not observed
growing in undisturbed forested areas. There is a population of Scotch broom around the
powerhouse in the open areas, which is spreading onto adjacent forest roads, and a few plants
on the penstock corridor below the surge tank (personal observation Linda Swartz).
Manual Control: Hand pulling may be used to destroy seedlings or plants up to 1.5 meters tall. It
is most easily accomplished after a rain when the soil is loose when the root system can be
removed in its entirety. Hand digging or hoeing can be effective, but care must be taken to remove
all roots. Use of a weed wrench is effective on mid-size plants.
Mechanical Control: Cutting using various tools or mowers is most effective when done as plants
are flowering, but before seed set. Clipping low to the ground is best. Brooms will most likely still
resprout with this method, so repeated treatments will be needed. Return visits in the fall and
winter will be necessary.
Chemical Control: The following pesticides may be used: triclopyr (Garlon), picloram (Tordon),
and glyphosate (RoundUp, Rodeo). For triclopyr, treatment should be in late spring during active
growth; paint cut stumps or incised stem within 5 to 20 minutes of cutting. Offsite movement by
water is possible. For picloram, apply to young plants during active spring growth using a
backpack or wick to minimize drift. Picloram can move offsite through surface or subsurface
water, and is persistent in the soil. Glyphosate is most effective when applied from flowering
through first hard frost; apply using a backpack or wick to minimize drift. Glyphosate provides
some control; however, repeated applications may be necessary. Rain within 6 hours reduces
effectiveness.
Geranium robertianum – Herb Robert – Class B
Herb Robert is a shade tolerant, low growing geranium. A distinguishing characteristic of the
species is the pungent odor of the crushed leaves; another common name for this plant is “stinky
Bob.” The light green leaves are deeply dissected. In late fall the foliage turns red. The stems
fork and are brittle at the joints. They are pubescent and under high light conditions are red and
up to 25 cm long. The roots are shallow. The pink flowers are perfect with five petals that are 7
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to 10 mm. The receptacle is elongated into a structure called a "torus." The fruit is a capsule.
Herb Robert spreads entirely by seeds, which are brown and about 2 mm long. Each flower
produces five seeds capable of being ejected 15 to 20 feet. With adequate moisture, seeds begin
germinating soon after dispersal. New seedlings appear several times throughout the growing
season, which is from early spring to late fall and even into early winter. It has the ability to
overwinter as seeds or as a rosette.
Herb Robert is common to co-dominant along all of Lake Creek from Packwood Lake down to its
confluence with the Cowlitz River. The lower one-mile reach of Lake Creek has a particularly high
density of plants, sometimes almost entirely replacing other herbaceous plant species. Scattered
plants were observed along the penstock upslope of the powerhouse and on the Cowlitz River
gravel bar near the tailrace slough. Unlike many weed species, herb Robert readily invades
undisturbed habitats including forests.
Manual Control: Hand pulling is quick and easy, due to the shallow roots, but stems are brittle,
so care must be taken to get the entire plant. Seeds sprout throughout the year and plants bloom
within weeks of sprouting. Therefore, all herb Robert plants must be cleared several times during
the growing season to prevent seed set. Use caution to ensure that desirable vegetation is not
pulled.
Chemical Control: Glyphosate (RoundUp, Rodeo) may be used; however care must be taken as
non-targets could also be killed. If used, treat at low rates early in the season, using a backpack
or wick to minimize drift. Complete control may require re-treatment. Rain within 6 hours reduces
effectiveness.
Hypericum perforatum – St. Johnswort – Class C
St. Johnswort is an erect, opposite-leaved perennial herb, ranging from 2 to 4 feet tall arising from
a taproot. The plant can have single or multiple stems. The reddish stems are smooth, somewhat
two-edged, woody at the base, and branching out toward the top of the plant. The narrow, lance
shaped leaves are about one inch long; stalkless with pointed tips. Each leaf is spotted with tiny
translucent dots. Each flower has five yellow petals and many yellow stamens. The black dots
often visible along the petal margins are glands containing hypericin. This red pigment is also
visible in glands on leaf margins giving the leaf a perforated look. The inflorescence is a flat
topped cluster of many flowers found at branch ends. St. Johnswort reproduces by seeds and
short runners. The taproot may reach depths of 4 to 5 feet. Lateral roots grow 2 to 3 inches
beneath the soil surface but may reach depths of 3 feet. Flowering begins in May and continues
through September. Developing capsules become very sticky and contain 400 to 500 seeds.
Seeds may remain viable in soil for up to 10 years.
Common St. John’s-wort is common along roadsides and other disturbed areas, including the
Latch Road, penstock, tailrace, Cowlitz River gravel bar, USFS Road 1260-066 (Pipeline Road),
and the lake shore area. Although common in disturbed areas, it was not observed growing in
undisturbed forested areas.
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Manual Control: Hand pulling or digging of young plants in small, isolated infestations may be
effective. Repeated treatments may be necessary because lateral roots can give rise to new
plants. Pulled or dug plants must be removed from the area.
Chemical Control: The following pesticides may be used: metsulfuron (Escort), picloram
(Tordon), and glyphosate (RoundUp, Rodeo). Apply using a backpack or wick to minimize drift.
Apply metsulfuron after plants have fully emerged and are in active growth. Metsulfuron is
potentially mobile in water through wind erosion. Damage to some aquatic plants is possible.
Apply picloram in early growth stage before bloom. One application may be effective for two or
more years. Pichloram is persistent in the soil, and can move through surface or subsurface
water. Glyphosate should be applied in spring/summer when plants are growing rapidly. Aquatic
formulation can be used near water. Rain within 6 hours of application may reduce effectiveness,
and complete control may require retreatment.
Phalaris arundinacea – Reed Canarygrass – Class C
Reed canarygrass is a robust, cool season, sod-forming perennial that produces culms through
creeping rhizomes. It is very tolerant of freezing temperatures and begins to grow early in spring;
therefore it can out-compete many other species. Reed canarygrass can reach 3 to 6 feet in
height. The sturdy, often hollow stems can be up to 1/2 inch in diameter, with some reddish
coloration near the top. Leaf blades are flat and hairless, 1/4 to 3/4 of an inch wide. Flowers are
in branched clusters on culms high above the leaves. The species flowers in June and July.
Reed canarygrass is rarely fully eradicated and requires yearly, if not monthly attention.
Like Canada thistle, reed canarygrass was selected for control at wilderness portals in Lewis
County in early 2007. It was mapped on Packwood Lake and its tributaries in August 2007. Four
relatively small patches of reed canarygrass were located at the northeast end of the Lake, in the
vicinity of the boat launch and east of the footbridge. The average size of these patches is 10 by
20 feet. Most of the plants were short and vegetative. Reed canarygrass can be controlled by a
variety of methods including: mechanical, manual, fire, and herbicides.
Manual Control: Removal by hand pulling is only practical for small stands. It can be effective if
done over the entire population two to three times per year for five years. Covering populations
with black plastic may work as long as shoots are not allowed to grow beyond the plastic.
Mechanical Control: Cutting can be effective, but must be done multiple times in one year.
Chemical Control: Glyphosate (Rodeo or Accord) and sulfometuron methyl (Oust) may be used.
Apply with a backpack with adjustable spray nozzle. Glyphosate should be applied in early spring
when plants are just sprouting and before other wetland species germinate. Rain within six hours
reduces effectiveness. Some formulations may be used over water. Complete control may
require re-treatment. Sulfometuron methyl should be applied to pre-emergent or early postEnergy Northwest
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emergent plants. Sulfometuron methyl is highly mobile by water or by wind erosion. Damage to
some aquatic plants is possible.
Polygonum cuspidatum – Japanese Knotweed – Class B
Japanese knotweed is a perennial species with spreading rhizomes and numerous reddishbrown, freely branched stems. The plant can reach 4 to 8 feet in height and is often shrubby.
The leaves are 4 to 6 inches long and generally ovate with an abrupt point. The whitish flowers
are borne in open, drooping panicles. The approximately 1/8 inch long fruits are brown, shiny,
and triangular. The primary mode of reproduction is through extensive rhizomes that can reach
15 to 20 meters in length. Dispersal can occur when rhizome fragments are washed downstream.
Rhizomes can regenerate even if buried up to one meter deep and have been observed growing
through two inches of asphalt. Shoots generally begin to emerge in April and growth rates
exceeding eight centimeters per day have been recorded.
Near the study area, a small population of Japanese knotweed was observed on private land
along a forested, muddy side channel on the Cowlitz River approximately 100 feet upstream of
Lake Creek. It is a previously known population that the LCWCB has been treating for several
years with glyphosate (B. Wamsley LCWCB personal communication). At the time of the
observation, it had six non-reproductive stems, which were approximately 1.5 feet tall. In addition,
there were several clumps of plants at the gravelly area at the Lewis County-owned and operated
solid waste and transfer station near the tailrace that have been successfully treated and
eliminated (B. Wamsley LCWCB personal communication). Japanese knotweed is most
effectively controlled by herbicide application (NWCB 2006).
Mechanical Control: Covering, in conjunction with cutting, may be useful in smaller stands.
Several layers of black plastic or shade cloth weighted down by blocks, mulch or stones may
work. This should be done after cutting or when plants are fully grown. No reports of successful
long term control using covering have been found.
Integrated approach: Cutting or pulling in combination with herbicide is most effective.
Chemical Control: Glyphosate (Rodeo) or triclopyr (Garlon) can be used. Triclopyr is most
effective in fall when leaves are translocating to rhizomes. Application could follow a prior cut in
late spring or early summer. Application by cut and paint stems: cut between first and second
internode and then deliver tricloryr into “well” created by cut. Amine formulations may be used
near or over water. Offsite movement by water is possible. Glyphosate application by cutting
and injection is most effective in the fall when leaves are translocating to rhizomes. Application
by cut and paint stems: cut between first and second internode and then deliver glyphosate into
“well” created by cut. Foliar spray by backpack with adjustable nozzle can be used when plants
are 1 to 2 meters tall, and is best if following a prior cut in the spring. Rain within six hours reduces
effectiveness. Formulations approved for use over water must be used. Low concentrations (less
than 5 percent) may be most effective.
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Potentilla recta – Sulfur Cinquefoil- Class B
Sulfur cinquefoil is a long-lived, taprooted perennial herb that typically flowers from late May to
mid-July. It produces several erect stems which can reach 1 to 3 feet in height. The stout, leafy,
hairy stems are unbranched up to the inflorescence. The leaves, which are also rough-hairy,
have five-to-seven-toothed leaflets that are 2 to 4 inches long by 1/2 to 1 inch wide. The flattopped inflorescences are 3 to 6 inches across, and each flower has five light yellow petals
surrounding a dark yellow center. The fruits are dark brown, with lighter, prominent, branched
ridges, and narrow, winged margins. It reproduces primarily through seed; a single plant can
produce thousands of seeds annually; and it can be spread by roots if they are moved by tillage
or on soil-moving equipment. Seeds are dispersed primarily by wind from late summer through
fall. Seeds may remain viable for more than four years. Sulfur cinquefoil can dominate a site
within two to three years. New shoots can develop annually from the outer portion of the main
root.
An infestation of sulfur cinquefoil was observed growing west of Highway 12 along the tailrace on
disturbed ground.
Manual Control: Hand-digging may effectively control small infestations if the root crowns are
completely removed.
Chemical Control: Repeated applications are needed for long term control. Backpack or wick to
minimize drift. Broadcast spray may be necessary for large infestations. Picloram (Tordon) and
metsulfuron (Escort) can be used. Apply picloram in the fall or spring prior to late bud stage. On
dry sites, picloram is preferred because its residual activity will inhibit new plants from establishing
from the seed bank. Apply metsulfuron after plants have fully emerged and are in active growth.
Senecio jacobaea – Tansy Ragwort – Class B
Tansy ragwort is classified as a biennial herb. It can complete its life cycle as a winter annual
and occasionally as a perennial, depending on environmental conditions. Tansy ragwort has
stalked dark green, basal leaves. The leaf underside is somewhat hairy, and appears whitish.
The overall rosette has a ruffled appearance, due to deeply indented and blunt toothed lobes of
the leaves. The basal leaves are often deciduous. The size of the rosette may indicate the
potential for flowering, with larger rosettes producing more flowers. During the second year, one
or several flowering stems bolt, with the overall plant being 1 to 4 feet high. The leaves found on
the flowering stem are alternate, and sessile. The flower heads are in flat topped clusters. Each
flower head is composed of yellow, daisy-like flowers. Each flower head is a composite of many
disc flowers surrounded usually by 13 ray flowers. A distinguishing characteristic is the 13 ‘petals,’
which are ray flowers. Tansy ragwort has a taproot, and often a large woody rootstock. Dispersal
of seed is usually up to 9 meters. Seeds can remain viable in the soil for several years, and as
deep as 25 centimeters. The species can also regenerate vegetatively.
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Small patches of plants were observed along the USFS Road 1262 (Latch Road), the junction
with USFS Road 1260 (Snyder Road) , USFS Road 1260-066 (Pipeline Road), and occasionally
at the lake shore area.
Manual Control: Hand pulling is effective if done when soils are moist and the hole left behind is
mulched. Plants must be mature enough to bloom, so the stems will not be easily broken. Tug
firmly from one side, and if the plant does not come out, move to the opposite side; this is because
the primary root grows toward one side.
Mechanical Control: Mowing is the most commonly used technique. It is most effective if done
prior to flowering when the plant has exhausted its reserves, but before seeds have started to
develop.
Chemical Control: Metsulfuron (Escort) plus a surfactant and picloram can be applied using a
backpack or wick to minimize drift. Metsulfuron should be applied to actively growing plants. It
is potentially mobile in water or through wind erosion. Picloram can be applied up through the
flowering stage. Fall application after rains have initiated seed germination have also proven
effective. Picloram is persistent in the soil and can move offsite through surface or subsurface
water.
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The following summarizes information on noxious weeds from the Washington State Noxious
Weed Control Board’s (NWCB) list of weeds, results from the Noxious Weed Survey, and control
options considered by EN.
Buddleja davidii – Butterfly bush – Class B
Butterfly bush is a deciduous shrub with arching branches that can reach a height of 15 feet. The
showy flower spikes are often purple, and the leaves and stems are typically hairy. The leaves
can be either lance-shaped or egg-shaped, and are either finely toothed or coarsely toothed,
usually between 4 to 10 inches long and 1 to 3 inches wide. The leaves are often green or bluegray above and whitish on the underside, due to the fuzzy hairs. Flowers are four-parted and
bell-shaped, commonly purple with an orange center. Cultivars can be pink, magenta, red, blue,
orange, yellow, and white. Flower spikes are erect or nodding, reaching a length of between 4 to
10 inches. The flowers are fragrant; blooming begins in mid-summer. Young stems are green;
mature stems develop scraggly, gray-brown bark that peels off.
Several butterfly bush plants (2 to 3 individuals) were located on private land near where the
tailrace enters the Cowlitz River. It was growing in semi-stabilized cobbles and gravels. The
plants looked as though they might have originally have been plant fragments that washed
downriver during a flood event and then took root. When not blooming, butterfly bush is difficult
to spot amongst willows and other riverine vegetation. Butterfly bush can be controlled by
herbicides and mechanical methods.
Manual control: Seedlings can be hand-picked and adult plants can be dug up. However, butterfly
bush thrives in recently disturbed areas, so be aware that these methods of removing plants may
actually promote the growth of new seedlings. Deadhead flowerspikes before they produce seed
to prevent further spread.
Cirsium vulgare – Bull thistle – Class C
Bull thistle is an annual or biennial herbaceous plant. In the juvenile phase, individual bull thistle
plants form a single rosette with a taproot up to 28 inches long. Rosettes may be up to 3.3 feet
in diameter. The taproot does not spread, but may develop several smaller lateral roots. The tall,
spiny, winged stems (up to 7 feet tall) have many spreading stems. Leaves are 3 to 12 inches
long, lance-shaped, and very hairy. The purple flower heads are 1-1/2 to 2 inches in diameter
and 1 to 2 inches long with narrow spine-tipped bracts.
Bull thistle is occasional along roadsides and other disturbed areas, including the Latch Road,
Lake Creek/Cowlitz River confluence, USFS Road 1260-066 (Pipeline Road), and the lake shore
area. It was not observed growing in undisturbed forested areas.
Mechanical Control: Mow to prevent seeding.
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Chemical Control: Bull thistle can be effectively controlled using glyphosate (RoundUp, Rodeo),
triclopyr (Garlon), picloram (Tordon), clopyralid (Transline), metsulfuron methyl (Escort), and
dicamba (Banvel).
Daucus carota – Wild carrot – Class C
Wild carrot is an erect, taprooted herb, 1 to 4 feet tall. Although it can occur as an annual or shortlived perennial, the species is typically a biennial that bears a rosette of leaves its first season.
The plant, which is covered with coarse, stiff hairs, has fern-like leaves that are divided several
times into small, toothed leaflets; the ultimate segments are linear or lance-shaped. Leaves are
basal or alternate. Basal leaves have a long petiole. Stem leaves are sessile with sheathing
bases. The small, white flowers are borne in compound, flat-topped umbels. Umbels are 2 to 4
inches in diameter and may have one to several purple or pinkish flowers at the center. Umbels,
which are surrounded
by a circle of finely divided bracts, become concave as the fruits mature. A single plant may
produce up to 100 umbels during the flowering season. The oblong, grayish-brown fruits are 1/16
to1/8 inches long and flat on one side. The other side of the fruit has rows of bristles on the
curved surface. Although plants are self-fertile, wild carrot flowers are typically cross-pollinated
by a wide range of insects. Estimates of seed production vary, from 1,000 to 40,000 seeds per
plant. Seeds of the terminal umbel ripen first; these umbels are heaviest and have more viable
seed. The seeds are released from mid-summer through mid-winter and may be carried by wind
or on animal fur.
Wild carrot is common on roadsides and other disturbed areas in the study area, including the
USFS Road 1262 (Latch Road), Lake Creek/Cowlitz River confluence, and the tailrace. Although
common in disturbed areas, it was not observed growing in undisturbed forested areas.
Manual/Mechanical Control: Hand-pulling or mowing during the first year when the plants are 7
to 10 inches tall can be effective.
Cultural Control: Establishing and maintaining healthy stands of native/desirable vegetation can
reduce wild carrot infestations.
Chemical Control: Pesticides are most effective when applied to seedlings. Older plants may not
respond to herbicides. Annual applications may be required to control seedlings. Picloram
(Tordon) and metsulfuron methyl (Escort) can be used.
Hypochaeris radicata – Common catsear – Class C
Common catsear is a perennial plant with basal rosettes of leaves. The leaves are rough-hairy
and lobed, or wavy-margined. The hollow, sparsely branched flowering stems contain a white,
milky juice, and are 3/4 to 2 feet tall. The yellow flowers occur in heads that are 1 to 1-1/2 inches
in diameter. The fruits are long-beaked and tipped by a circle of plume-like bristles.
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Common catsear is common along roadsides and other disturbed areas in the study area,
including the penstock, USFS Road 1262 (Latch Road), Lake Creek/Cowlitz River confluence,
USFS Trail #78 parking lot, tailrace, tailrace/Cowlitz River confluence, and USFS Road 1260-066
(Pipeline Road). Although common in disturbed areas, it was not observed growing in
undisturbed forested areas.
Manual/Cultural Control: Scattered plants can be spaded out below the crown in early spring as
soon as the leaves appear. Badly infested fields should be cultivated one to two years before
reseeding with native vegetation.
Leucanthemum vulgare – Oxeye daisy – Class C
Oxeye daisy is a perennial herb, 1 to 3 feet tall, with shallow, branched rhizomes and adventitious
roots. The stems, which arise from upturned rhizomes or buds on the root crown, range from
hairless to slightly hairy. The prostrate, basal stems can root, while the other stems are erect and
simple to slightly branched. Cotyledons open above ground and wither soon after the first leaves
form. The toothed, spatula-shaped to round basal leaves occur on long stalks. The stem leaves
are alternate and lack stalks; they are lance-shaped to ligulate, with coarse teeth and often have
a few lobes at the base. Flowers are showy and daisy-like, with 20 to 30 white ray flowers and
numerous, bright yellow disk flowers. Flower heads are usually solitary and grow on long, terminal
stems; heads average 1 to 2.2 inches in diameter. Involucral bracts are narrow with a dark brown,
scarious margin. The entire plant has a disagreeable odor when crushed. Oxeye daisy can
spread both vegetatively and by seed.
Oxeye daisy is common along roadsides and other disturbed areas in the study area, including
the USFS Road 1262 (Latch Road), penstock, Lake Creek, USFS Trail #78 parking lot, and USFS
Road 1260-066 (Pipeline Road). Although common in disturbed areas, it was not observed
growing in undisturbed forested areas.
Mechanical Control: Because of its shallow root system, oxeye daisy is easily killed by intensive
cultivation.
Chemical Control: Metsulfuron methyl (Escort) can be used on oxeye daisy.
Senecio vulgaris – Common groundsel – Class C
Groundsel is a downy winter or summer annual or biennial. Leaves are elongate, with a blunt,
rounded tip. The first true leaves have shallow teeth; the third and fourth leaves are more deeply
lobed. The stems are succulent, hollow, slightly angled, and much branched, with many leaves
on top. Leaves are alternate on the stem and deeply indented. Upper leaves are attached directly
to the stem, but lower leaves have a short petiole. The green bracts surrounding the flower cluster
have conspicuous black tips that distinguish groundsel from other weeds in the thistle family.
Plants have simple or branched upright growth, 6 to 18 inches tall. The foliage is generally smooth
but may have light pubescence. Flowers are yellow. Seeds germinate in early spring to late fall
and three to four generations may develop in one season. The cotyledons and young leaves on
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seedlings are purple on the underside. Young plants appear as rosettes. Common groundsel
flowers in April to October. This weed prefers cool and wet environments with nutrient rich soil.
Common groundsel reproduces by seed. Seed dormancy may vary among populations. Seeds
typically germinate early spring through late fall (year-round in some areas). Fluctuating
temperatures, light, cold stratification, leaching with water, or scarification stimulate germination.
Common groundsel is uncommon in disturbed areas in the study area, with small groups of plants
at the powerhouse, USFS Road 1260-066 (Pipeline Road), and at Packwood Lake.
Mechanical Control: The key time to control common groundsel by mechanical methods is just
prior to seed set. Shallow tillage in fall and early spring will control winter and some spring
annuals.
Chemical Control: Several pesticides control groundsel, including metsulfuron methyl (Escort)
and clopyralid (Transline).
Tanacetum vulgare – Common tansy – Class B
Common tansy is an aromatic and oily perennial that grows from 1 to 6 feet tall. Common tansy
is often confused with tansy ragwort due only to its common name. They are easily distinguished
since tansy ragwort is non-aromatic. The stems of common tansy grow in a cluster, causing the
plant to have a bush appearance. Small, golden flower heads form many flat-topped clusters
(flower heads are button shaped). Leaves are 2 to 10 inches long and divided into narrow, toothed
segments.
Common tansy is occasionally found in disturbed areas in the study area. A few small patches
of plants were observed at the tailrace.
Manual Control: Pull the plant and place in a plastic bag to remove plant from the area if flowers
or seeds are present.
Chemical Control: The most effective herbicide for common tansy control is metsulfuron (Escort);
however, metsulfuron should not be used to control weedy infestations near water as metsulfuron
is persistent in soil and has the potential to leach into groundwater. Glyphosate (Rodeo) is an
alternative for use near water, but is not very effective for controlling common tansy.
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Packwood Lake Hydroelectric Project

Appendix D – Invasive Species Inventory Field Form

FERC Project No. 2244
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Packwood Lake Hydroelectric Project

Appendix D – Invasive Species Inventory Field Form

FERC Project No. 2244
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Packwood Lake Hydroelectric Project

Appendix D – Invasive Species Inventory Field Form

FERC Project No. 2244
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APPENDIX E
WORKSHEET FOR REVEGETATION, REHABILITATION, AND RESTORATION ANALYSIS
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Packwood Lake Hydroelectric Project

Appendix E – Worksheet for Revegetation, Rehabilitation, and

FERC Project No. 2244

Restoration Analysis

Revegetation / Rehabilitation / Restoration Analysis - Strategy Worksheet
Project Area/Zone

Infestation ID

Physical description:

Treatment constraints:

Soils:
Slope:
Aspect:
Access:
Past history:
Size:
Soil compaction:
Erodibility potential:

Political:
Environmental:
Physical:
Land use:
Residual biomass:
Cultural issues:
Other:

Existing plant community:

Site potential:

Species

Species

% Cover

% Cover

Bare ground / litter

Site Objectives – Plant density by species

Plant Mix Composition

Species

Species

% Cover

Revegetation strategy:

% by weight / # of stems

Notes:

Ground preparation:
Planting method:
Planting rate:
Supplements:
Schedule:
Other:
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Summary of agency comments on the Packwood Lake Hydroelectric Project (FERC No. 2244) Integrated Weed Management
Plan and Energy Northwest’s (EN) responses.
Number

Comment
Location

Comment
Source

1

Section 1.1

LCNWCB
Response
(12/19/18)

2

Section 2.1

LCNWCB
Response
(12/19/18)

3

Section 2.2

LCNWCB
Response
(12/19/18)

Packwood Lake Hydroelectric Project
FERC No. 2244

Stakeholder Comment

EN Response

Lewis County Noxious Weed Control Board (LCNWCB)
Consider addition of other noxious weeds: Spotted
Per the FERC license order, the existing Integrated Weed
knapweed, Bohemian knotweed, Hawkweeds
Management Plan (Plan) must be revised to include the
(Invasive Hieracium)
following modification associated with additional noxious
weeds,
“2) include the following additional noxious weeds and
non-native invasive plant target species: Scotch broom
(Cytisus scoparius); butterfly bush (Buddleja davidii);
Japanese knotweed (Polygonum cuspidatum ); Himalayan
blackberry (Rubus discolor); cut-leaf blackberry (Rubus
laciniatus); reed canarygrass (Phalaris arundinacea);
Canada thistle (Cirsium arvense); herb Robert (Geranium
robertianum); common cat’s-ear (Hypochaeris radicata);
and wild carrot (Daucus carota).
Additional site location is needed to comment about EN is unclear on exactly what revision is being requested
weed populations & mgmt. Document also mentions with respect to this comment. Per the Plan Section 2.1 and
Hall Creek & Snyder Creek.
the associated methodology incorporated into this Plan,
Snyder Creek is included in the monitoring regime. Hall
Creek will not be impacted by any of the efforts associated
with license implementation and compliance.
Consider addition of other noxious weeds: Spotted
Per the FERC license order, the existing Plan must be
knapweed (Tailrace area of project)
revised to include the following modification associated
with additional noxious weeds,
“2) include the following additional noxious weeds and
non-native invasive plant target species: Scotch broom
(Cytisus scoparius); butterfly bush (Buddleja davidii);
Japanese knotweed (Polygonum cuspidatum ); Himalayan
blackberry (Rubus discolor); cut-leaf blackberry (Rubus
laciniatus); reed canarygrass (Phalaris arundinacea);
Canada thistle (Cirsium arvense); herb Robert (Geranium
robertianum); common cat’s-ear (Hypochaeris radicata);
and wild carrot (Daucus carota).

1
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Number

Comment
Location

Comment
Source

4

Section 2.3.2

LCNWCB
Response
(12/19/18)

5

Section 2.4.1.3

LCNWCB
Response
(12/19/18)

6

Section 2.4.1.5

LCNWCB
Response
(12/19/18)

7

Section 2.4.3

8

Section 2.5.1

LCNWCB
Response
(12/19/18)
LCNWCB
Response
(12/19/18)

9

Section 2.5.2.1

LCNWCB
Response
(12/19/18)

Packwood Lake Hydroelectric Project
FERC No. 2244

Stakeholder Comment
2019-2020 Noxious weed inventory needed, 10 plus
years since last survey. Ten-year timeline adequate
with annual review (surveys) of existing sites & high
probability areas.
Consider addition of air & steam as part of the
options for the power spraying cleaning program.
Additional information exists on BMP’s to clean
work gear, equipment & other items to help prevent
spread of invasive species.
Consider additional information about the use of
“weed free” straw or mulch for this section and
where needed in other restoration & revegetation
activities.

Fall season?

Also consider recommendations per Project Design
Criteria, page 49-60, Record of Decision and Final
Environmental Impact Statement and Forest Plan
Amendment #20, GPNF….. March 2008
Also consider this document as a link in the IWM
Plan.
Consider including application/ use of a Weed
Wrench. Weed Wrench, Identified later in document.
Weed Wrench, hand tool to aid in pulling of woody
plants.
https://lewiscountywa.gov/attachment/2297/WEED
WRENCHv32010.pdf

2

EN Response
EN will conduct the first noxious weed inventory in 2020
and has incorporated language into this section to
document this commitment.
EN has incorporated language into this section noting that
power spraying air and steam will be potential options if
water proves to be ineffective in ridding the equipment of
weed seeds and plant parts.
EN appreciates the comment and per the Plan, “Sources of
weed-free material will be a topic of discussion at each
annual Resource Coordination Meeting”. EN is prepared
to be adaptive regarding appropriate types of weed-free
material depending on the compliance effort being
undertaken. Depending on the effort, this may include
weed-free straw or mulch. These decisions will be made
as part of the annual Resource Coordination meeting
process where out-year projects are detailed and refined
with respect to methods.
EN is unclear as to what question is being asked with this
comment.
EN has incorporated language into this section
documenting Amendment #20 as a supplemental resource
for treatment methodology at specific sites and has listed it
as a reference.

EN has incorporated language in this section to document
the potential use of a weed wrench when pulling woody
plants.

Energy Northwest
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Number

Comment
Location

Comment
Source

10

Section 2.5.2.2

LCNWCB
Response
(12/19/18)

Consider including rubber track equipment that
utilize flail type mowers on an arm (excavator type)
or in front of a small track skid steer units.

11

Section 2.5.2.4

LCNWCB
Response
(12/19/18)

12

Section 2.5.2.4

LCNWCB
Response
(12/19/18)

13

Section 2.5.2.4

LCNWCB
Response
(12/19/18)

14

Section 2.5.3.2

LCNWCB
Response
(12/19/18)

Also consider recommendations per Herbicide
selection, (page 45) & Project Design Criteria, page
49-60, Record of Decision and Final Environmental
Impact Statement and Forest Plan Amendment #20,
GPNF….. March 2008
Also consider this document as a link in the IWM
Plan. (Observed URL in reference section for
document)
Would not apply to non-Forest Service land,
although other label restrictions and State
requirements may apply. Example treatment to water
(NPDES).
Consider PUP (pesticide use proposal) as an
To date, PUPs have not been required at the Project related
attachment.
to the use of pesticides to control invasive species and
there is no condition requiring the use of PUPs in the new
FERC operating license for the Project.
What is process to recognize new allowed (USFS)
Annual reviews and confirmation of newly allowable
herbicides. Example: Milestone (Aminopyralid),
USFS herbicides will occur as part of the annual Resource
Vastlan (Triclopyr choline formulation) Annual
Coordination process for the Project.
meeting of RAC, with documentation by USFS?
Status of Scotch broom populations along these
EN appreciates the comment.
roads or routes may be different in 2018 compared to
2005 survey and management of Scotch broom that
was called out, or described in section.

15

Section 2.5.3.4

LCNWCB
Response
(12/19/18)

Packwood Lake Hydroelectric Project
FERC No. 2244

Stakeholder Comment

EN Response
Currently, EN successfully utilizes the methods for
treating invasive plants described in this section and is
confident that they will continue to be successful during
the new license. If evidence of invasive proliferation is
observed in future years, EN will use the annual Resource
Coordination process to document this with requisite
agencies and discuss potential alternative methods.
EN has incorporated language into a previous section (see
comment response #8) documenting Amendment #20 as a
supplemental resource for treatment methodology at
specific sites and has listed it as a reference.

Status of Scotch broom populations along these
EN appreciates the comment.
roads or routes may be different in 2018 compared to
2005 survey and management of Scotch broom that
was called out, or described in section.

3

Energy Northwest
February 2019

Number

16

17

Comment
Location

Section 2.5.3.4

Section 4.0

Comment
Source

LCNWCB
Response
(12/19/18)

LCNWCB
Response
(12/19/18)

Packwood Lake Hydroelectric Project
FERC No. 2244

Stakeholder Comment
In Zone D, increased populations of Scotch broom
associated with timber harvests (2015-16? Bu USFS)
along these routes has increased management activity
by USFS & LCNWCB.
Recommend continued management of near zero
Scotch broom and knapweed (Diffuse & Spotted)
along the tailrace corridor and access road. Recent
change of tailrace and airport runway created
disturbance and rebound of noxious weeds in this
area.
(LCNWCB is not aware of any other MOU’s or
requirements between EN & Lewis County regarding
the management of the new area for the airport
runway extension.)
Weed management has been ongoing by Lewis
County, LCNWCB and EN in area of runway
extension (2018, 2017).
Zone E is site of new records(?) of Spotted
knapweed Centaurea stoebe on EN land. Spotted
knapweed has been a weed of management on
adjacent Lewis County lands since 2005 and prior.
An annual survey of this zone (to end of tailrace) is
needed to assess populations of all noxious weeds
(FYI, parcel boundary lines appears much wider in
the tail race area than existing fenced boundary). In
addition, an annual survey would also apply to the
Lake Creek area from State Highway 12 downstream
to Cowlitz River.
Resource Coordination meetings should prioritize
Packwood, WA as the meeting place!

4

EN Response

EN is not familiar with any substantive and recent changes
to the tailrace implemented by the Project. Additionally,
upgrades to the airport were not conducted by EN.
Per commitment in the IWMP, the annual Resource
Coordination meeting process will be the mechanism for
collaboratively determining when implementation
measures at certain locations require annual monitoring
methods. EN is committed to collaborating with the
appropriate resource agencies throughout their
implementation and compliance process. At this time,
given that no EN implemented immediate “disturbance” is
anticipated in 2019 near the tailrace or lower Lake Creek,
EN is unclear as to why any sort of annual survey in these
areas would be necessary. As such, out-year annual
Resource Coordination meetings will be utilized to
determine when/if annual monitoring in these areas will be
required.

EN considers multiple factors when selecting the
appropriate location for the annual Resource Coordination
meeting. At this time, the Olympia area has been
designated as the most suitable location given its proximity
to a majority of the resource agencies’ offices and the
ability for those coming from out of town to use the most
time-efficient travel corridors.
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Number

Comment
Location

Comment
Source

18

Section 4.0

LCNWCB
Response
(12/19/18)

19

Appendix B

LCNWCB
Response
(12/19/18)

20

Appendix B
Section on
Phalaris
arundinacea
Appendix B
Section on
Polygonum
cuspidatum
Appendix C
Section on
Cirsium
vulgare

LCNWCB
Response
(12/19/18)

21

22

1

Letter

Stakeholder Comment

EN Response

As described in the plan, the weed list appears to be
current with 2018 Weed List. Not sure about any
additional plants of concern identified by the GPNF
& Cowlitz Valley Ranger District.
Washington State Weed List in 2019 had minimal
changes with exception of genus and species name
changes. Anticipate the 2019 LCNWCB Weed List
to be similar to 2018.
Consider update of this section? Some information
may be lacking for some weed species. I can’t site a
USFS source of more current information. Other
sources may include:
Weed Control in Natural Areas in the Western
United States, DiTomaso, J.M., G.B. Kyser et al.
2013. Weed Research and Information Center,
University of California. 544 pp.
Consider addition of information about use of
Imazapyr herbicide

EN appreciates the comment.

LCNWCB
Response
(12/19/18)

Consider addition of information about use of
Imazapyr herbicide

Annual reviews and confirmation of newly allowable
USFS herbicides will occur as part of the annual Resource
Coordination meeting process for the Project.

LCNWCB
Response
(12/19/18)

Observed Bull thistle in areas where conifer trees
were removed at Power Plant, 12/2018

EN appreciates the comment.

The Plan and the associated information for priority weed
species was up to date as of December 2018. Annual
reviews and confirmation of newly allowable USFS
herbicides will occur as part of the annual Resource
Coordination meeting process for the Project.

Annual reviews and confirmation of newly allowable
USFS herbicides will occur as part of the annual Resource
Coordination meeting process for the Project.

State of Washington Department of Archaeology and Historic Preservation (DAHP)
DAHP
We concur with your determination of the Area of
EN appreciates the comment.
Response
Potential Effect (APE) as described and presented in
(12/12/18)
your figures and text beginning in Section 2.1 on
page 5 and Figure 1.
We look forward to further consultations as you
develop design and implement specific Manual

Packwood Lake Hydroelectric Project
FERC No. 2244
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Number

Comment
Location

Comment
Source

Stakeholder Comment

EN Response

Methods ( c.f. 2.5.2.1.), Mechanical Methods ( c.f.
2.5.2.2), Cultural Methods ( c.f. 2.5.2.3), Chemical
Methods (c.f. 2.5.2.4), as you conduct your cultural
resource identification efforts, consult with the
concerned tribal governments, provide the results of
your identification efforts, and your determination of
effect.
1

1

Email

Email

WDNR
Response
(1/14/19)
USFS
Response
(2/1/19)

State of Washington Department of Natural Resources (WDNR)
No, we don’t have any comments.
EN appreciates the response.
Best,
Andrea
United States Department of Agriculture – Forest Service (USFS)
Hi Audrey,
EN appreciates the response.
I had a last minute opportunity to review this plan. I
also spoke with Bill Wamsley, this morning, from
Lewis County Weed Board, who has already
provided comments, and he allowed me to look at the
comments he provided you. I don't have any big
concerns with this plan - a few things can be updated
in the next revision. I would like to request a
meeting between myself and Bill Wamsley and your
person who will implement this plan. Perhaps a
spring meeting, including a field visit, to coordinate
future control efforts? On page 27 of the plan, under
the Schedule section, an Annual Coordination
meeting is required, along with the Annual Resource
Coordination Report. I have not seen much of the
project area, so I don't know the status of our
ongoing treatment efforts.
Thank you for the chance to comment, and I
apologize for not getting back to you sooner.
Thank you. Brad

Packwood Lake Hydroelectric Project
FERC No. 2244
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