Rare Plant Management Plan
for

Energy Northwest's
Packwood Lake Hydroelectric Project
FERC No. 2244
Lewis County, Washington
Submitted to:

P.O. Box 968
Richland, Washington 99352-0968

Submitted by:
Beck Botanical Services
Kathryn Beck
Bellingham, Washington
Phone: 360.671.6913

June 2008

Packwood Lake Project Rare Plant Management Plan

Packwood Lake Hydroelectric Project
Rare Plant Management Plan
TABLE OF CONTENTS
Section

Title

Page

1.0

INTRODUCTION........................................................................................ 1

2.0

OBJECTIVES............................................................................................. 3

3.0

CONSULTATION AND REPORTING ........................................................ 3

4.0

SURVEYS AND PROTECTION ................................................................. 5
4.1
4.2
4.3
4.4

Biological Evaluation ...........................................................................5
Project Area Rare Plant Survey ..........................................................5
Monitoring ...........................................................................................7
Management of Known Rare Plant Occurrences ................................7

5.0

RARE PLANT MANAGEMENT COSTS................................................... 10

6.0

REFERENCES......................................................................................... 11

LIST OF FIGURES
Figure 1 Rare Plant Survey Area Map .............................................................. 6

LIST OF APPENDICES
APPENDIX 1 - Updated US Forest Service Sensitive Species, and WNHP List of
Known Occurrences of Rare Plants in Washington
APPENDIX 2 - Revised Rare Plant Survey Study Plan for Energy Northwest’s
Packwood Lake Hydroelectric Project FERC No. 2244
APPENDIX 3 - Rare Plant Survey Final Report for Energy Northwest’s Packwood
Lake Hydroelectric Project FERC No. 2244

Energy Northwest

i

June 2008

Packwood Lake Project Rare Plant Management Plan

Packwood Lake Project Rare Plant Management Plan

1.0

INTRODUCTION

Energy Northwest, (ENW) Licensee of the Packwood Lake Hydroelectric Project
(FERC Project 2244) filed its Final Application for New License on February 24,
2008. FERC issued an Additional Information Request (AIR) on April 8, 2008.
FERC required that Energy Northwest provide clarification of Protection
Mitigation and Enhancement Measures (PM&Es) and to submit several fully
developed resource management plans, among them a Rare Plant Management
Plan that addresses the following elements included in the AIR.
a) Explanation of how your plan addresses National Forest System lands,
private, and ENW ownerships within the project boundary and lands
affected by the project;
b) Explanation of how the rare plant management plan would be coordinated
with the Threatened, Endangered, and Sensitive Species Plan;
c) An initial list of species to be addressed in the plan, indicating habitats
where each is most commonly found and times of year when each species
is best identified;
d) Maps of the area to be addressed in the rare plant management plan,
including any areas outside the project boundary that may be affected by
implementation of any proposed PM&Es, and occurrences of rare plant
species documented during the 2005-2006 surveys;
e) Explanation of survey methods (including survey timing, frequency, and
reporting);
f) Provisions for stakeholder consultation during implementation of the plan,
updating the species list, and updating the management plan, and
associated schedules;
g) Costs associated with planning and conducting surveys, consulting with
stakeholders, and filing reports;
h) Results of 2007 Peltigera pacifica surveys; and
i) Site-specific measures that would be implemented to protect Peltigera
pacifica from disturbance during road and trail maintenance and on-going
recreation activity, including maps and/or drawings to illustrate such
measures, and associated schedules and costs of implementation.
The Project occupies lands in the Gifford Pinchot National Forest (GPNF) and
Packwood Lake is partially bordered by the Goat Rocks Wilderness. The USDA
Forest Service (USFS or FS) has indicated that Energy Northwest will be
required to develop a comprehensive Threatened, Endangered and Sensitive
Species Management Plan to address the issues listed below as they apply to
the management of rare plants. The Forest Service’s preliminary terms and
conditions for the relicensing of the Project include the following:
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Within one year of License issuance, the Licensee shall, in coordination and
consultation with the USDA Forest Service prepare a Threatened,
Endangered (Federal listed) and USDA Forest Service Regional Forester
Special Status Species Management Plan that shall be filed with the
Commission for approval. The goal of the plan is to provide protection,
management, enhancement and monitoring of threatened, endangered, and
sensitive species and their habitats that may be affected by project operation
or project-related activities over the life of the License. The plan at a minimum
shall require the Licensee to:
1. Initial species list - The initial list should include threatened, endangered
and sensitive species that occur within the project boundary or on lands
affected by project operation or project-related activities. For each
species, the list should reference the relicensing studies that documented
occurrence and/or evaluated project effects.
2. Updating the species list - The plan should provide for annual
consultation, review, and updating of the list. Species would be added or
removed according to changes in their status or changes in the potential
for project effects (e.g., construction of new facilities).
3. Conducting baseline surveys - The plan should provide for baseline
surveys of species currently on the list if no surveys have been completed
at sites where project operations or project-related activities could affect
them. Baseline surveys should also be conducted for species that may be
added to the list if they occur at sites where the project could affect them.
4. Preparing biological evaluations - Where USDA Forest Service Regional
Forester Special Status Species may be affected, ENW should consult
with the USDA Forest Service to prepare a draft biological evaluation, in
accordance with the Condition No. 1 - Implementation of Activities on
National Forest System Lands.
5. Monitoring project effects - For USDA Forest Service Regional Forester
Special Status Species, the plan should include monitoring to identify
project effects at confirmed sensitive species sites every 2 years for 6
years following License issuance and at 3-year intervals thereafter, unless
a determination can be made at year 6 that no additional monitoring is
necessary. For other threatened, endangered, and sensitive species, the
Licensee shall consult with the USDA Forest Service to determine an
appropriate monitoring frequency, based on site-specific conditions.
6. Implementing protective measures - The plan should provide for designing
and implementing protection, mitigation, enhancement or restoration
measures if monitoring results show project-related effects.
7. Effectiveness monitoring and adaptive management - The plan should
include follow-up monitoring to measure the effectiveness of any
protective measures that are implemented, and use of this information to
modify and improve the Threatened, Endangered, and Sensitive Species
Management Plan. Adaptive management shall mean the adoption of the
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following strategic actions: measures shall be implemented, effectiveness
monitoring shall take place, and alternative fallback options shall be
employed if proposed control measures fail to protect and enhance fish
and wildlife resources as anticipated.
8. Consultation, reporting, and updating the Threatened, Endangered, and
Sensitive Species Management Plan - The plan should provide for annual
reporting and consultation, with updates to the plan as needed. The
report shall be provided to the USDA Forest Service 30 days prior to the
annual Resource Coordination meeting. The report shall also provide
details for the out-years planned activities. The Licensee shall allow a
minimum of 60 days for the USDA Forest Service to comment and to
make recommendations prior to filing the final report with the Commission
for approval. If the Licensee does not adopt a recommendation, the filing
shall include the Licensee's reasons, based on Project-specific
information.
The Packwood Lake Project Rare Plant Management Plan describes Energy
Northwest’s efforts to comply with these requirements. The Rare Plant
Management Plan is intended to become a part of the Threatened, Endangered
and Sensitive Species Management Plan that will be required by the Forest
Service, but is being developed and submitted separately, as required to respond
to the FERC AIR. This plan was developed with consultation and assistance
from the local GPNF staff, and the completed plan has been submitted to them
and comments were incorporated prior to filing with FERC, however, due to the
very short time in which this plan was required by FERC to be developed, the
Forest Service did not have the usual amount of time to review the final version
of the plan.

2.0

OBJECTIVES

The primary objectives of the Rare Plant Management Plan are as follows:




Provide for protection, management, enhancement and monitoring of rare
plant species and their habitats that may be affected by Project operation or
Project-related activities over the life of the License.
Provide Energy Northwest and appropriate agencies a process and
framework for rare plant management (consultation, reporting and surveys)
within the Project area, which includes the FERC-designated Project
boundary, and lands affected by Project operation or Project-related activities
over the life of the new License.

3.0

CONSULTATION AND REPORTING

This section describes the consultation and reporting process Energy Northwest
will follow with regard to rare plants in the Packwood Lake Project area. For the
purposes of this Plan, “rare plant species” include all USDA Forest Service
Regional Forester Special Status Species (USFS, 2008) vascular plants,
Energy Northwest
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bryophytes, and lichens; Washington Natural Heritage Program (WNHP) plant
species; and U.S. Fish and Wildlife Service (USFWS) Threatened, Endangered
and Sensitive plant species (Appendix 1). The Rare Plant Management Plan will
ultimately be a part of, and will be coordinated with, the Threatened,
Endangered, and Sensitive Species Plan. Lands addressed by this Plan include
those within the FERC Project boundary, or those outside of the Project
boundary influenced by Project-related, ground-disturbing activities, or any other
activities conducted as a part of Project operations or license compliance.
An annual rare plant management report describing all activities related to rare
plant management will be provided to the Forest Service and other interested
agencies 30 days prior to the annual Resource Coordination meeting (which will
be required under the Forest Service mandatory conditions). The annual
meeting will provide a routine opportunity for agency consultation regarding rare
plants and other environmental topics important to the operation of the Project as
they affect Forest Service administered lands.
The report will also provide
details for the coming year’s planned activities and determine whether
preparation of any biological evaluations will be necessary. Energy Northwest
will allow a minimum of 60 days for the Forest Service and other agencies to
comment and make management recommendations prior to filing the final annual
report with the Commission for approval. If Energy Northwest does not adopt a
recommendation, the report will include the reasons, based on Project-specific
information. The annual report and the Rare Plant Management Plan will include
updated Forest Service, WNHP, and USFWS rare plant species lists, in which
plant species are added or removed, according to changes in their status.
Activities associated with other management plans, including the Integrated
Weed Management Plan, Lower Lake Creek Stream Restoration Plan, and the
Road Maintenance Plan will be coordinated with the provisions and goals of the
Rare Plant Management Plan.
The Packwood Project Specialist will oversee and monitor activities relating to
the Rare Plant Management Plan, evaluate the effectiveness of existing
protective measures, coordinate with the Forest Service and other agencies, and
maintain an in-house rare plant occurrence database and will be responsible for
preparing the annual rare plant management report. New information will be
added to the Plan annually and it will be reviewed every 5 years and updated, if
needed, in consultation with the agencies. The agency review and comment
procedures described above for the annual report will be used for any future filing
of a revised, updated plan.
Rare plant surveys and monitoring efforts on GPNF lands will meet standards
described in the Threatened, Endangered and Sensitive Plants Survey Field
Guide (USFS 2005a). Newly located and existing rare plant occurrences will be
documented following Threatened, Endangered, and Sensitive Plants Element
Occurrences Field Guide (USFS 2005b). Rare plant surveys and monitoring of
other public, private, and Energy Northwest lands will be performed and
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documented according to the methodology described in the Revised Rare Plant
Survey Study Plan for Energy Northwest’s Packwood Lake Hydroelectric Project
FERC No. 2244, Lewis County, Washington located in Appendix 2. All rare plant
surveys and monitoring will be done at an appropriate time of the year by
qualified botanists.

4.0

SURVEYS AND PROTECTION

This section describes how biological evaluations, rare plant surveys, monitoring,
and rare plant management will occur within the Packwood Lake Project area.
4.1

Biological Evaluation

Where there is a potential for Regional Forester Special Status Species to be
affected by Project operations or maintenance, actions associated with other
management plans, or other ground disturbing activities, Energy Northwest will
consult with the Forest Service in advance, to determine the need for, and if
necessary, prepare a draft biological evaluation. Biological evaluations will be
based on the location of known rare plant occurrences, the type of ground
disturbing activity and potential impacts associated with it. Biological evaluations
are subject to review and approval by the Forest Service for habitat and grounddisturbing activities on NFS lands. If Project-related effects to rare plant
occurrences are anticipated, reasonable protection, mitigation, enhancement or
restoration measures will be implemented, as defined in the approved biological
evaluation. Updated Forest Service, WNHP, and USFWS rare plant species lists
will be included in the biological evaluation. Any field surveys or monitoring will
be conducted and reported according to Forest Service standards.
4.2

Project Area Rare Plant Survey

Rare plant surveys of the Packwood Lake Project area were conducted between
2005 and 2007. The results of these surveys are contained in the report included
in Appendix 3. Additional surveys of the Project area will be conducted at 10year intervals for the duration of the Project’s new license. The first survey will
be in 2016; ten years after the initial rare plant survey. These surveys will follow
the standard field methods described in the Revised Rare Plant Survey Study
Plan for Energy Northwest’s Packwood Lake Hydroelectric Project FERC No.
2244, Lewis County, Washington (Appendix 2). Surveys of USFS lands will also
meet standards described in the Threatened, Endangered and Sensitive Plants
Survey Field Guide (USFS 2005a) and in the Threatened, Endangered, and
Sensitive Plants Element Occurrences Field Guide (USFS 2005b). Figure 1 is a
map of the area that will be surveyed. The 10-year survey is to include Lower
Lake Creek with the exception of inaccessible areas that are a safety concern.
(See Section 1.1 and Figure 1-1 of the revised Rare Plant Survey Final Report in
Appendix 3 for a comprehensive description of the study area.) Results of
surveys will be reported to appropriate agencies in the annual report and
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protective measures will be developed and applied to any new rare plant
occurrences.
4.3

Monitoring

A strategy of adaptive management will be employed with respect to rare plant
occurrences such that if protective measures are implemented, effectiveness
monitoring will take place at agreed intervals. Alternative measures will be
developed in consultation with the Forest Service if proposed control measures
fail to protect or enhance rare plant occurrences as anticipated.
Known rare plant occurrences on NFS lands within the Project Boundary (i.e., the
Peltigera pacifica and Oregon goldenaster occurrences) will be monitored to
identify potential Project effects every 2 years for 6 years following License
issuance and at 5-year intervals thereafter. The first of the every 2-year surveys
will occur in year 1 of the new license. The 5-year surveys will be synchronized
with the 10-year Project area surveys described above. Results of the
monitoring effort will be included in the annual report to the appropriate agencies
to evaluate the effectiveness of existing protection, mitigation, enhancement, and
restoration measures. If there are negative Project-related effects, Energy
Northwest will consult with the appropriate agencies during the annual meeting to
modify and improve protective measures. Follow-up monitoring will measure the
effectiveness of any protective measures that are implemented. This information
will be included in the annual report and will be incorporated into the Rare Plant
Management Plan.
4.4

Management of Known Rare Plant Occurrences

The rare plant species located and mapped in the Packwood Lake study area
during rare plant surveys conducted from 2005 to 2007 are included in Appendix
3. The Pipeline Road Peltigera pacifica occurrence and the Cowlitz River
Oregon goldenaster occurrence are the only rare plant species known within the
Project area.
4.4.1 Peltigera pacifica
The Peltigera pacifica Pipeline Road occurrence consists of eight small
subpopulations along a 1.25 mile portion of FS Road 1260-066 (Pipeline Road),
Pipeline Trail #74 and the buried pipeline (all on NFS lands; see Appendix 2).
Project-related maintenance of any of these features has the potential to affect
the Peltigera pacifica occurrence through direct loss, disturbance, noxious weed
spread or habitat alterations. Invasive plant species could potentially degrade or
occupy Peltigera habitat. The Peltigera occupies habitat adjacent to, but not on
the road prism of FS Road 1260-066 and the Pipeline Trail, which has been
subject to minimal routine maintenance during the last several years. While
there are no planned changes to how the road, Pipeline Trail or pipeline will be
used or maintained under the new License, inevitably some maintenance to the
Energy Northwest
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road, trail, or pipeline will be necessary in the future. Ground-disturbing activities
associated with maintenance could affect Peltigera thalli or habitat. The
overstory canopy of young coniferous trees and tall shrubs growing along the
road and pipeline where the Peltigera pacifica grows might become too large and
require trimming or removal. If disturbance in its habitat or to its population were
unavoidable, Peltigera pacifica may be able to successfully maintain or reestablish itself through time based on the observation that the population initially
established itself in the young forested stand that grew up after the road and
pipeline were constructed in the early 1960s.
Peltigera pacifica is a USDA Forest Service Regional Forester Special Status
Species lichen species that grows on soil, duff, woody debris and occasionally on
tree bases in low elevation, moist forests. This lichen species is identifiable year
round (when not under snow).
Energy Northwest proposes the following measures for protection, mitigation,
and enhancement of the Pipeline Road Peltigera pacifica occurrence in the
Project Area.











Monitor the Peltigera pacifica occurrence every 2 years for 6 years following
License issuance and at 5-year intervals thereafter.
During these surveys, monitor for noxious weed infestations in Peltigera
habitat. If noxious weeds are located in Peltigera habitat, these weeds will be
controlled according to the Packwood Lake Project Integrated Weed
Management Plan in consultation with the Forest Service.
FS Road 1260-066 will be maintained according to Forest Service
Maintenance Level 2 guidelines. At this maintenance level, it is not
anticipated that activities will need to occur off the road prism.
Peltigera pacifica thalli have not been found growing on the road prism. A
biological evaluation for Peltigera pacifica subpopulations would be done in
advance of any road or trail maintenance, tree and shrub trimming, or other
ground disturbing activities planned for the area outside of the road or trail
prism that would affect Peltigera pacifica thalli. A plan would be developed in
consultation with the Forest Service, with a goal of avoiding or minimizing
damage to Peltigera pacifica thalli and habitat and would include provisions to
monitor, mark, protect, or move affected subpopulations during grounddisturbing activities.
If damage to Peltigera pacifica thalli or habitat were unavoidable, rocks and
moss mats with the attached lichen thalli could be experimentally permanently
moved to a similar habitat or temporarily moved and replaced after
maintenance work has been completed.
If such transplanting were
attempted, the transplants would be monitored twice a season for two years,
or as agreed, to track and document whether this technique is successful.
If destruction of some Peltigera pacifica subpopulations were unavoidable, a
survey would be made for other populations outside of the Project area in the
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general vicinity. These populations would be preserved to provide for local
propagation opportunities.
Any needed revegetation of disturbed areas would be done with native plant
species according to Forest Service standards.
Rare plant training will be provided to appropriate Energy Northwest
personnel. This training will cover all Forest Service rare plant species in the
Project area, and provide information related to identification, ecology and
protection.

4.4.2 Oregon goldenaster
An occurrence of Oregon goldenaster (Heterotheca oregona) is located on the
Cowlitz River gravel bar near the tailrace, within the Project Boundary on land
owned by Energy Northwest and on private land owned by others. There is also
a small occurrence of four plants on private land at the confluence of Lake Creek
and the Cowlitz River, which is not in the Project Boundary (see Appendix 3).
Project-related activities or effects that would cause direct loss, disturbance, or
habitat alterations are not likely to occur either under the current license or under
the proposed Project operating regime. Oregon goldenaster is a WNHP
Sensitive species. Its typical habitat is open, sunny to partially shaded sites on
sand and gravel bars along rivers. Seasonal river flooding is probably important
in maintaining the habitat for this species (WNHP 2007). It is identifiable from
June to September.
Listed noxious weeds, such as butterfly bush and Japanese knotweed, could
cause habitat degradation and destruction within the Oregon goldenaster
population. Operation of the Project may provide continued avenues for noxious
weed introduction, establishment and spread. Energy Northwest is developing
an Integrated Weed Management Plan for the Project, which establishes
responsibilities and requirements for the control of noxious weed infestations
within the Project area. Noxious weed control would be deemed necessary, if
listed noxious weeds such as butterfly bush or Japanese knotweed are present
within Oregon goldenaster habitat in the Project area. As directed by the
Integrated Weed Management Plan, Energy Northwest is required to remove
butterfly bush, knotweed species and other weed species listed by the LCNWCB
within the Project area. Control of the noxious weeds in and near the population
would be beneficial, but care will be taken also, so that rare plants are not
negatively affected by trampling or control measures.
Energy Northwest proposes the following measures for protection, mitigation,
and enhancement of the Oregon goldenaster occurrence in the Project area.



Resurvey the Oregon goldenaster occurrence every five years to monitor and
identify Project effects during the new license term.
During these surveys, monitor for noxious weed infestations in Oregon
goldenaster habitat. If noxious weeds are located, they will be controlled
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according to the Integrated Weed Management Plan in consultation with the
LCNWCB.
Though none is planned during the next license period, if any Project-related
ground disturbing activities in the vicinity of the Oregon goldenaster
occurrence were to occur, the Forest Service would be consulted to
determine the need for a biological evaluation. A biological evaluation would
be prepared if necessary, in advance of any ground disturbing activities in the
area, with the goal of avoiding or minimizing damage to the goldenaster
occurrence.
Ensure that any fish habitat restoration efforts in the Lower Lake Creek area
(RM 0.0 to 0.3) do not disturb the small Oregon goldenaster subpopulation at
the mouth of Lake Creek.
Native plants should be used to revegetate any disturbed areas

4.4.3 Collema nigrescens, Nephroma bellum, Nephroma occultum, and
Platismatia lacunose
Small occurrences of four Regional Forester Special Status Species lichens
(Collema nigrescens, Nephroma bellum, Nephroma occultum, and Platismatia
lacunosa) were located together just outside of the Project boundary, along the
Packwood Lake Trail in the Goat Rocks Wilderness Area (see Appendix 3).
Collema nigrescens grows on the bark of broad-leaved trees and shrubs, in low
elevation forests. Nephroma bellum grows on trees, shrubs and mossy rocks, in
moist forests with strong coastal influences. Nephroma occultum grows on the
bark and wood of conifers in old growth forests in the west Cascades.
Platismatia lacunosa grows on bark and wood of trees, especially alders, and
mossy rocks, in moist riparian forests and moist cool upland sites. All four of
these lichen species are identifiable year round. No Project-related activities are
anticipated to affect any of these occurrences, and thus no special management
measures for these species are proposed.

5.0

RARE PLANT MANAGEMENT COSTS

The cost of consultation and development of the Rare Plant Management Plan is
estimated to be approximately $10,000. The Rare Plant Management Plan
requires the monitoring of rare plant occurrences every 2 years for 6 years
following license issuance and at 5-year intervals thereafter. The cost of a
monitoring and reporting effort for the Peltigera pacifica and Oregon goldenaster
occurrences is estimated to be $4,000. The estimated cost of the Project area
rare plant survey and report preparation, which is to be performed every ten
years, is $25,000. The yearly costs associated with updating the Rare Plant
Management Plan, consultation with stakeholders, and filing annual reports are
estimated to be about $3,000.
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Appendix 1
Updated US Forest Service Sensitive Species, and WNHP List of Known
Occurrences of Rare Plants in Washington
GPNF Sensitive Species February 2008
Bolandra oregana
Calochortus longebarbatus var. longebarbatus
Carex macrochaeta
Chrysolepis chrysophylla
Cicuta bulbifera
Cimicifuga elata var. elata
Coptis aspleniifolia
Coptis trifolia
Corydalis aquae-gelidae
Cryptantha rostellata
Cypripedium fasciculatum
Damasonium californicum
Erigeron howellii
Erigeron oreganus
Eryngium petiolatum
Euonymus occidentalis
Fritillaria camschatcensis
Galium kamtschaticum
Hedysarum occidentale
Heuchera grossulariifolia var tenuifolia
Howellia aquatilis (threatened)
Juncus howellii
Linanthus bolanderi
Lomatium suksdorfii
Luzula arcuata
Lycopodiella inundata
Meconella oregana
Microseris borealis
Mimulus pulsiferae
Mimulus suksdorfii
Montia diffusa
Navarretia tagetina
Ophioglossum pusillum
Orthocarpus bracteosus
Pedicularis rainierensis
Penstemon barrettiae
Penstemon wilcoxii
Platanthera sparsiflora
Poa laxiflora
1-1

Documented (D) or Suspected (S)
D
S
S
D
S
D
S
S
D
S
D
S
S
S
S
S
S
S
D
S
D
S
S
D
S
S
D
S
S
D
S
S
D
S
D
D
D
S
Updated May 29, 2008

GPNF Sensitive Species February 2008
Documented (D) or Suspected (S)
Polemonium carneum
S
Ranunculus populago
D
Ranunculus triternatus
S
Rorippa columbiae
S
Scribneria bolanderi
S
Sidalcea hirtipes
D
Sisyrinchium sarmentosum
D
Spiraea splendens
D
Sullivantia oregana
S
Utricularia intermedia
D
Encalypta brevicollis
S
Schistostega pennata
D
Scouleria marginata
S
Tetraphis geniculata
D
Cetrelia cetrariodes
D
Chaenotheca subroscida
D
Collema nigrescens
D
Dendriscocaulon intricatulum
D
Dermatocarpon meiophyllizum
D
Hypotrachyna revoluta
S
Leptogium burnetiae
S
Leptogium cyanescens
S
Nephroma bellum
D
Nephroma occultum
D
Pannaria rubiginosa
S
Peltigera pacifica
D
Platismatia lacunosa
D
Pseudocyphellaria rainierensis
D
Tholurna dissimilis
D
Usnea longissima
D
Albatrellus ellisii
D
Bridgeoporus nobillisimus
D
Gomphus kauffmanii
D
Leucogaster citrinus
D
Otidea smithii
D
Pseudorhizina californica (syn. Gyromitra californica)
D
Ramaria cyaneigranosa
D
Ramaria gelatiniaurantia
D
Ramaria rubrievanescens
D
Sarcodon fuscoindicus
D
Sowerbyella rhenana
D
Spathularia flavida
D

1-2

Updated May 29, 2008

Rare plant Management Plan, Appendix 1, continued.
Washington Natural Heritage Information System
List of Known Occurrences of Rare Plants in Washington
February 2008
Lewis County A key to status fields appears below. If a scientific name is underlined you may
click on it to go to a field guide page (pdf format, average size 300 kb) for that taxon.

Scientific Name

Common Name

State
Status

Federal
Status

Balsamorhiza deltoidea

Puget Balsamroot

R2

Calamagrostis canadensis var.
imberbis

Blue Joint Reedgrass

R2

Carex densa

Dense Sedge

T

Cimicifuga elata var. elata

Tall Bugbane

S

SC

Delphinium leucophaeum

Pale Larkspur

E

SC

Erigeron aliceae

Alice's Fleabane

S

Eryngium petiolatum

Oregon Coyote-thistle

T

Erythronium revolutum

Pink Fawn-lily

S

Euonymus occidentalis

Western Wahoo

T

Githopsis specularioides

Common Blue-cup

S

Isoetes nuttallii

Nuttall's Quillwort

S

Lathyrus holochlorus

Thin-leaved Peavine

E

Lathyrus vestitus ssp. bolanderi

Pacific Pea

E

Lupinus sulphureus ssp. kincaidii

Kincaid's Sulfur Lupine

E

LT

Meconella oregana

White Meconella

T

SC

Montia diffusa

Branching Montia

S

Pedicularis rainierensis

Mt. Rainier Lousewort

S

Poa laxiflora

Loose-flowered Bluegrass

S

Polemonium carneum

Great Polemonium

T

Potentilla drummondii ssp. breweri

Brewer's Cinquefoil

T

Sidalcea hirtipes

Hairy-stemmed Checker-mallow

E

Sidalcea nelsoniana

Nelson's Checker-mallow

E

Historic
Record

H

SC

H
H

H
LT

Description of Codes
Historic Record: H indicates most recent sighting in the county is before 1977.
State Status: State Status of plant species is determined by the Washington Natural Heritage
Program. Factors considered include abundance, occurrence patterns, vulnerability, threats,
existing protection, and taxonomic distinctness. Values include:
E = Endangered. In danger of becoming extinct or extirpated from Washington.
T = Threatened. Likely to become Endangered in Washington.
S = Sensitive. Vulnerable or declining and could become Endangered or Threatened in the state.
X = Possibly extinct or Extirpated from Washington.
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R1 = Review group 1. Of potential concern but needs more field work to assign another rank.
R2 = Review group 2. Of potential concern but with unresolved taxonomic questions.
Federal Status
Federal Status under the U.S. Endangered Species Act(USESA) as published in the Federal Register:
LE = Listed Endangered. In danger of extinction.
LT = Listed Threatened. Likely to become endangered.
PE = Proposed Endangered.
PT = Proposed Threatened.
C = Candidate species. Sufficient information exists to support listing as Endangered or Threatened.
SC = Species of Concern. An unofficial status, the species appears to be in jeopardy, but insufficient
information to support listing.
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1.0

Energy Northwest Packwood Lake Hydroelectric Project
FERC No. 2244

INTRODUCTION

Energy Northwest’s Packwood Lake Hydroelectric Project, FERC No. 2244, received its
initial license in 1960. The majority of the Project is located within the Gifford Pinchot
National Forest and consists of an intake canal, a concrete drop structure (dam) and
intake building on Lake Creek located about 424 feet 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 a natural lake situated at an
elevation of approximately 2,857 feet above mean sea level (MSL), about 1,800 feet
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.
1.1

Study Plan Goals and Objectives

The rare plant survey of the Packwood Lake Hydroelectric Project will determine the
location and distribution of rare plants within the Project boundary and areas of
influence, assess potential relicensing effects on them, and will provide a baseline of
information for future surveys. For the proposed work, the term “rare plant” includes
USDA Forest Service Sensitive species, Washington Natural Heritage Program
(WNHP) species, and U.S. Fish and Wildlife Service (USFWS) Threatened,
Endangered and Sensitive species. The Forest Service Sensitive species list includes
vascular plants, lichens, and bryophytes. The work will be conducted in consultation
with the Gifford Pinchot National Forest, WNHP, Washington Department of Fish and
Wildlife (WDFW), USFWS, and concerned tribes.
2.0

AGENCY AND TRIBE RESOURCE MANAGEMENT GOALS AND OBJECTIVES

The Forest Service and WDFW requested this study (USDA Forest Service 2005b,
WDFW 2005). Resource management goals were provided by these agencies and are
listed below.
2.1

USDA Forest Service Resource Management Goals

The 1990 Gifford Pinchot Land and Resource Management Plan contains the following
direction pertinent to this study (USDA Forest Service 2005b):
•

2.2

Management activities will be reviewed to make sure that Sensitive, Threatened, or
Endangered plants are being protected (IV-37).
WDFW Resource Management Goals

WDFW Resource Management goals include (WDFW 2005):
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Energy Northwest Packwood Lake Hydroelectric Project
FERC No. 2244

Facilitate the recovery of species proposed or listed under federal Endangered
Species Act.
Facilitate the recovery of state listed endangered and threatened, and state and
federally proposed candidate, sensitive or monitor species.
EXISTING INFORMATION AND NEED FOR ADDITIONAL INFORMATION

The following sections discuss previous rare plant surveys in the Packwood Lake
Project area and the need for additional information.
3.1

Existing Information

Existing information on rare plants and botanical resources generally in and near the
Packwood Lake Project area is very limited. No known dedicated rare plant surveys
have been conducted in or near the Project area. The WNHP reports no records of
state or federally listed rare plants or high quality native ecosystems in the vicinity of the
Project (WNHP 2004). Rare plant species known from elsewhere in Lewis County are
listed in Appendix A.
3.2

Need for Additional Information

The lack of past surveys or existing information regarding rare plants in the Project area
indicates the need for information on the presence and distribution of rare plants within
the area influenced by Project operations and maintenance activities. Additional
information will help identify Project related actions that may be influencing the
distribution of rare plants and potential measures that may be taken to protect, mitigate
and enhance them.
4.0
NEXUS BETWEEN PROJECT OPERATIONS AND EFFECTS ON
RESOURCES
Rare plant surveys will provide current baseline information on existing conditions in the
Project area and assess Project-related effects. Project-related actions, such as water
level fluctuations in Packwood Lake, operation and maintenance of Project rights-ofway, erosion, recreation effects, potential new construction, and any other Projectrelated activities could adversely affect rare plant populations through direct loss,
disturbance, noxious weed spread, or habitat alterations. If potentially negative effects
are identified, measures may be developed to reduce or eliminate these effects.
5.0

STUDY AREA AND METHODS

A rare plant survey in the Packwood Lake Project area (see Figure 5-1) will identify rare
plant populations present in the Project area and evaluate potential Project effects on
them. The following sections discuss the planned survey.
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Figure 5-1. Study Area Map
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Energy Northwest Packwood Lake Hydroelectric Project
FERC No. 2244

Study Area

For purposes of the Packwood Lake rare plant survey, the study area is defined as
including: 100 feet on each side of the Project boundary, including Project facilities,
pipeline, tailrace, penstock corridor, transmission line, Pipeline Road (FS Road 1260066), FS Road 1260 from the surge tank to the junction with FSR 1260-066; Trail #74,
Latch Road (FS Road 1262); a 200-foot-margin around the perimeter of Packwood Lake
(elevation 2860); and the mouths of all USFS Type 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 200 feet. The
survey will identify and include wetland and riparian sites related to the Project. Lower
Lake Creek below the drop structure will be surveyed in riparian areas (stream buffer)
with the exception of inaccessible safety areas. In addition, two landslide areas (from
1995 and 2000) near the pipeline will be surveyed for rare plants. See Figure 5-1 for a
map showing the proposed study area.
5.2

Rare Plant Survey Methodology

The rare plant inventory will consist of pre-field review, field surveys and herbarium
research if deemed necessary.
5.2.1 Pre-field Review
Rare plant species known from Lewis County are listed in Appendix A. An information
request to the WNHP was done in 2004 (WNHP 2004). A pre-field review was
completed by Gifford Pinchot botanist Andrea Ruchty (USDA Forest Service 2005a).
Appendix B contains the Sensitive Species Vascular Plant List for the Gifford Pinchot
National Forest, which was compiled from the Region 6 USFS Sensitive Species Plant
List (July 2004). Appendix C contains the Regional Forester’s Sensitive Lichens and
Bryophytes List for the Gifford Pinchot National Forest (updated July 2004).
5.2.2 Field Surveys
The rare plant survey of the study area will be performed using commonly accepted
botanical survey methods to locate and identify rare plant occurrences. Rare plant
survey methods are straightforward, and involve visually searching the study area for
the presence of rare plant species. Timing of field surveys is based on flowering times
of potential rare plant species, i.e., upland plant species will be searched for earlier in
the field season than plants that occur in wetlands and riparian areas, because they
typically bloom earlier. Some areas may need to be visited twice to search for both
early and late blooming rare plants. Forest Service protocols for locating lichens and
bryophytes will be used. Lichen and bryophyte species are generally identifiable during
the summer months. The entire study area will be searched as rare plant species could
be found in many of the habitat types that comprise the study area. A GPS unit will be
used to accurately map rare plant populations where feasible. Photographs will be
taken of all rare plant species (close-ups of individual plants and more general habitat
4
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shots). Plant collections will be made when it is deemed necessary to identify a plant.
Most collections will eventually be deposited at either the University of Washington
herbarium or at the Gifford Pinchot herbarium. Depending on the habitat, the survey
intensity employed in the field will be a combination of:
Moderate:
Moderate search intensity through an area, with higher intensity
surveys in portions of areas which appear unique or which appear to have a high
potential for rare plant populations.
Complete:
Close searching in areas with rare plant populations or in habitats
with a very high potential of having rare plant populations.
It is expected that most of the study area will receive a moderate search intensity. The
majority of plants will be identified in the field using the Flora of the Pacific Northwest
(Hitchcock and Cronquist 1973). Plant determinations will be supplemented by other
regional floras and published papers as needed. Bryophyte and lichen species may be
collected for identification. Vouchers of rare lichen or bryophyte species will be made.
Visits to the University of Washington herbarium to aid in plant determinations will be
made if necessary. The rare plant survey will be done concurrently with the noxious
weed survey.
5.3

Products

Products of the Packwood Lake rare plant survey will include: Botanical Survey Forms
for each general area surveyed and Region 6 Threatened, Endangered and Sensitive
Plant Sighting Forms for each rare plant population located or revisited. The Region 6
Threatened, Endangered and Sensitive Plant Sighting Form includes detailed site
information, such as population size, area, habitat, substrate, disturbance, potential or
on-going threats, and associated species. Sighting forms will be accompanied by
USGS maps with rare plant population polygons and survey routes. Populations will be
mapped on USGS maps with the aid of a GPS unit. A draft final report will be written,
which will discuss the methods, and survey results (rare species found, their distribution
and habitat associations). In addition, a complete list of all plant species identified
during the survey will be compiled. If study results indicate that there is a demonstrated
Project impact or likely impact, a management plan will be developed to include some
combination of avoiding impacts, protecting resources, monitoring their condition, and
conducting mitigation as needed.
Draft copies of the products will be provided to agencies for review and comment.
Following production of final products, copies will be provided to agencies for their files.
5.4

Consistency with Generally Accepted Scientific Practice

The planned study methods discussed above are consistent with the methods followed
in the Baker Lake Hazard Tree Project (USDA Forest Service 2005b), the Rocky Reach
Hydroelectric Project, the Lake Chelan Hydroelectric Project, and the Methow
5
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Transmission Project and have been accepted by the participating agencies, and
parties in those projects.
6.0

CONSULTATION WITH AGENCIES, TRIBES AND OTHER STAKEHOLDERS

Energy Northwest initiated agency consultation in December 2003. Meetings with the
stakeholder representatives will take place periodically beginning in May 2005. This
may include one or more field visits to the study area, as needed. Stakeholder
representatives will be invited to provide information for the study and technical reviews
of the draft Project rare plant report.
7.0
PROGRESS REPORTS, INFORMATION SHARING, AND TECHNICAL
REVIEW
The following sections discuss progress reports, information sharing, and technical
review. These activities pertain to the Project’s botanical resource stakeholders:
designated representatives of the Gifford Pinchot National Forest, WNHP, WDFW,
USFWS, FERC, and concerned tribes.
7.1

Progress Reports

In meetings with agency and tribal representatives, Energy Northwest and its
consultants will report on the methods, progress, and results of the rare plant survey.
7.2

Information Sharing

Reports containing confidential information regarding rare plant population locations will
be marked “confidential” and shared only with the agencies and tribes. Confidential rare
plant population information will be removed from documents that are shared with the
public.
7.3

Technical Review

Energy Northwest will provide copies of the draft rare plant survey report to agency and
tribal representatives for review. Review periods will be 30 days, after which Energy
Northwest and its consultants will take review comments into consideration when
making revisions and producing final reports.
8.0

SCHEDULE

Most of the pre-field review has been completed. Rare plant surveys for the Packwood
Lake study area are scheduled to begin during the summer field season of 2005 and
completed in spring and summer of 2006. The noxious weed survey will be done
concurrently with the rare plant survey. Data analysis and report writing will occur by
September 2006. The completed draft rare plant survey report will be distributed to the
agencies and concerned tribes for review in mid-September 2006.
6
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LEVEL OF EFFORT AND COST

The study efforts outlined above are intended to provide relevant information regarding
rare plant populations in the Project area. Taking into account past planning, research,
and studies, and the size, location and nature of the Project, Energy Northwest and its
consultants will make a reasonable and good faith effort to conduct a high quality rare
plant survey.
Because it is cost effective to conduct the Rare Plant Survey concurrently with the
Noxious Weed Survey; the cost estimate provided below includes both studies.
The time and cost are estimates because rough terrain, difficult access, and a large
number of rare plant and noxious weed populations could increase the amount of
overall time needed for the survey. Given those caveats, it is estimated that to conduct
both studies would require approximately 390 hours of time for the botanist to conduct
field investigations and write the reports. It is estimated that both studies will cost
approximately $30,382.
10.0
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Appendices to be updated with lists current at time of survey

APPENDIX A
Current List of Known Occurrences of Rare Plants in Lewis County, WNHP

APPENDIX B
Current Sensitive Species Vascular Plant List for the Gifford Pinchot National
Forest, from the Region 6 USFS Sensitive Species Plant List

APPENDIX C
Current USDA Forest Service, Pacific Northwest Region.
Regional Forester’s Sensitive Plant List, Lichens and Bryophytes.
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Energy Northwest Packwood Lake Hydroelectric Project
FERC No. 2244

INTRODUCTION

Energy Northwest operates the Packwood Lake Hydroelectric Project (Project) near the
Town of Packwood in Lewis County, Washington. The Project, FERC No. 2244,
received its initial license in 1960. On November 12, 2004 Energy Northwest filed a
Notice of Intent (NOI) to file an application for a new license to operate the Project.
Energy Northwest also concurrently filed with the Federal Energy Regulatory
Commission (FERC) and the resource agencies, a Pre-Application Document (PAD)
(Energy Northwest 2004), containing existing, relevant and reasonably available
information describing the existing environment and the potential effects of Project
facilities and operations. Studies of the potential effects of the Project on native plant
communities and populations of any rare plant species present were requested to
supplement information contained in the PAD (WDFW 2005, USDA Forest Service b
2005). In consultation with tribes and agencies, Energy Northwest developed a study
plan to survey for rare plants in the Project area. This report presents results of the field
surveys between July 2005 and May 2007.
The majority of the Project is located within the Gifford Pinchot National Forest and
consists of an intake canal, a concrete drop structure (dam) and intake building on Lake
Creek located about 424 feet downstream from the outlet of Packwood Lake, a 21,691foot 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, the boundary of which is at elevation 2860 feet mean sea level (MSL),
about 1,800 feet 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.
1.1

Study Area

For purposes of the Packwood Lake rare plant survey, the study area is defined as
including: the Project boundary and 100 feet on each side of the Project boundary,
including Project facilities, pipeline, tailrace, penstock corridor, transmission line,
Pipeline Road (FSR 1260-066), and FSR 1260 from the surge tank to the junction with
FSR 1260-066; Trail #74, Latch Road (FSR 1262); a 200-foot-margin around the
perimeter of Packwood Lake (elevation 2860 ft MSL); and the mouths of all Forest
Service type 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 200 feet. The survey included wetland and riparian sites
related to the Project. Lower Lake Creek below the drop structure was surveyed in
riparian areas (stream buffer) with the exception of inaccessible safety areas. Two
landslide areas (from 1995 and 2000) near the pipeline were included in the survey.
See Figure 1-1 for a map showing the rare plant survey study area.
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Figure 1-1. Study Area Map
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STUDY GOALS AND OBJECTIVES

The rare plant survey for the Packwood Lake Hydroelectric Project identified the
location and distribution of rare plants within the Project boundary and areas of potential
influence, and assessed potential relicensing effects on them. For the purposes of this
survey, the term “rare plant” includes USDA Forest Service Sensitive species, Forest
Service Survey and Manage (S&M) species, Washington Natural Heritage Program
(WNHP) species, and U.S. Fish and Wildlife Service (USFWS) Threatened,
Endangered and Sensitive species. The Forest Service Sensitive species list includes
vascular plants, lichens, and bryophytes. The work was conducted in consultation with
the Gifford Pinchot National Forest, WNHP, Washington Department of Fish and
Wildlife (WDFW), USFWS, and concerned tribes.
3.0

METHODS

The goals of the rare plant survey in the Packwood Lake study area (see Figure 1-1)
are to identify rare plant populations present in the Project area and evaluate potential
Project effects on them. The rare plant inventory consists of a pre-field review, field
surveys and herbarium research if deemed necessary, and documentation of results.
Kathryn Beck is a botanist with 24 years of fieldwork in Washington, Oregon, Idaho,
Alaska, and California. Ms. Beck has designed and participated in a diversity of
vegetation analysis and natural resources planning projects, and provides botanical
consulting and expertise in the following fields: RTE plant surveys, vegetation mapping,
and natural resources planning. She is familiar with numerous RTE plant species
throughout the Pacific Northwest, their phenology, and habitat requirements. Ms. Beck
has over ten years of experience in hydroelectric project licensing and land
management assessments. Ms. Beck was involved in locating, describing, and
publishing three plant taxa new to science. She has a B.S. in Environmental Sciences
and a B.A. in Biology from Western Washington University.
3.1

Pre-field Review

The main goal of a pre-field review is to gather pertinent information about the study
area and its botanical resources and to develop a list of target rare plants for the survey.
Existing information on rare plants and botanical resources generally in and near the
Packwood Lake Project area was very limited. No known dedicated rare plant surveys
had been conducted in or near the Project area. An information request to the WNHP
done in 2004 yielded no records of state or federally listed rare plants or high quality
native ecosystems in the vicinity of the Project (WNHP 2004). WNHP-listed rare plant
species known from elsewhere in Lewis County are listed in Appendix A. A pre-field
review was completed by Gifford Pinchot National Forest botanist Andrea Ruchty
(USDA Forest Service 2005a). Appendix B contains the Sensitive Species Vascular
Plant List for the Gifford Pinchot National Forest, which was compiled from the Region 6
Forest Service Sensitive Species Plant List (July 2004). Appendix C contains the
Regional Forester’s Sensitive Lichens and Bryophytes List for the Gifford Pinchot
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National Forest (updated July 2004). The lists in these three appendices collectively
comprise the target rare plant species for this survey.
3.2

Field Surveys

The Packwood Lake rare plant survey was performed using commonly accepted
botanical survey methods to locate and identify rare plant occurrences. Rare plant
survey methods are straightforward, and involve visually searching the study area for
the presence of rare plant species. Timing of field surveys is critical to the validity of the
survey and is based on flowering times of potential rare plant species, i.e., upland plant
species are searched for earlier in the field season than plants that occur in wetlands
and riparian areas, because they typically bloom earlier. Some areas are visited twice
to search for both early and late blooming rare plants. Forest Service protocols for
locating lichens and bryophytes are used. Lichen and bryophyte species are generally
identifiable during the summer months.
The entire study area is searched, as rare plant species are potentially present in many
of the habitat types that comprise the study area. Where feasible, a GPS unit is used to
aid in mapping. Photographs are taken of all rare plant species (close-ups of individual
plants and more general habitat shots). Plant collections are made when it was
deemed necessary to identify a plant. Most collections will eventually be deposited at
either the University of Washington herbarium or at the Gifford Pinchot National Forest
herbarium. Depending on the habitat, the survey intensity employed in the field is a
combination of:
Moderate:
Moderate search intensity through an area, with higher intensity
surveys in portions of areas which appear unique or which appear to have a high
potential for rare plant populations.
Complete:
Close searching in areas with rare plant populations or in habitats
with a very high potential of having rare plant populations.
Most of the study area received a moderate search intensity.
The majority of plants are identified in the field using the Flora of the Pacific Northwest
(Hitchcock and Cronquist 1973). Plant determinations are supplemented by other
regional floras and published papers as needed. Vouchers of bryophyte and lichen
species are collected for identification. The rare plant survey was done concurrently
with the noxious weed survey.
3.3

Documentation of Results

Products of the Packwood Lake rare plant survey include: a Region 6 Threatened,
Endangered and Sensitive Plant Element Occurrence Field Form for each rare plant
population located or revisited on Forest Service land and a WNHP Sighting Form for
each rare plant population located on non-Forest Service portions of the study area.
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Data collected on both forms include detailed site information such as population size,
area, habitat, substrate, slope, aspect, elevation, disturbance, potential or on-going
threats, and associated species. Sighting forms are accompanied by USGS maps with
rare plant population polygons. These documents will be provided separately to the
Forest Service, FERC, WDFW, and other agencies and tribes as appropriate.
4.0

RESULTS

Field surveys for rare plant species were conducted in the Packwood Lake Study area
during the following dates: July 21 - 25, 2005, July 18 – 26, 2006, August 23, 2006 and
May 29 – 31, 2007. No federally listed species were observed in the study area.
Appendix D contains a list of the 370 plant species observed during the survey.
Appendix E contains a list of lichen species observed during the survey. No federally
listed species were observed in the study area. During field surveys, five USDA Forest
Service Sensitive lichen species (Collema nigrescens, Nephroma bellum, Nephroma
occultum, Platismatia lacunosa and Peltigera pacifica) and one population of the state
Threatened plant species Oregon goldenaster were located in the Study area. Figure 41 shows approximate locations of the TES species located in the Packwood Lake Study
area, 2005-2007.
A population of each of the five Forest Service Sensitive lichen species Collema
nigrescens, Nephroma bellum, Nephroma occultum, Platismatia lacunosa and Peltigera
pacifica were located in Forest Service-owned portions of the Study area. Forest
Service sensitive lichen species Collema nigrescens, Nephroma bellum, Nephroma
occultum, and Platismatia lacunosa were found together growing in a one-acre stand of
vine maple within the Goat Rocks Wilderness area. This vine maple stand is growing
on a south-facing, stabilized, boulder field near the Packwood Lake shore. It is
surrounded by old growth western hemlock and western red cedar forest. The Upper
Lake Creek Trail bisects the stand and is used by hikers and pack animals. It is evident
that pack animals graze the deciduous shrubs and trees on the side of the trail in this
area. No noxious weeds are present in the area. The vine maple stand is not in the
Project area or near any Project facilities or management activities.
Collema nigrescens is a foliose lichen which is black, translucent and jelly-like when
wet. It typically grows on the bark of broad-leaved trees and shrubs in low-elevation,
hardwood forests, often in riparian areas. In the Study area, it was collected from the
trunk of a single large Douglas maple in the vine maple stand. A total of ten Collema
nigrescens thalli were observed, though there may be additional thalli higher up in this
or other tree canopies.
Nephroma bellum is an epiphytic cyanolichen that grows on the boles, lower limbs, or
lower twigs of conifers and hardwoods. In the Study area, it was collected from the
trunks of vine maples in an old vine maple stand. An estimated total of 125 - 150
Nephroma bellum thalli were observed, though there may be additional thalli higher up
in other tree canopies. There were three other species of Nephroma in the stand.
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Nephroma occultum is a foliose lichen that typically grows on the bark and wood of
conifers in the mid to upper canopy in moist old-growth forests. In the Study area,
Nephroma occultum occupies the trunks of vine maples with a high diversity of other
lichen species. A total of 15 Nephroma occultum thalli were observed in the stand,
though there may be other thalli higher up in tree canopies in the stand. In the Study
area, it grows with a number of other similar appearing lichens from which it must be
differentiated. Only eight other Nephroma occultum populations are known from
Washington (COSEWIC 2006).
Platismatia lacunosa is a foliose lichen that typically occurs on the boles and branches
of hardwoods and conifers in moist, cool upland sites as well as in moist riparian forests
to 3500’ in elevation. In the Study area, Platismatia lacunosa occupies the trunks of
vine maple trees with a high diversity of other lichen species. A total of three
Platismatia lacunosa thalli were observed in the stand, though there may be other thalli
higher up in the tree canopies in the stand. In the Study area, it grows with Platismatia
glauca, Platismatia herrei, and Platismatia norvegica; very similar looking lichens from
which it must be carefully differentiated.
Peltigera pacifica is a foliose lichen species that grows on soil, duff, woody debris and
occasionally on tree bases in low elevation, moist forests. In the Study area, eight
subpopulations were mapped in a scattered patchy distribution adjacent FS Road 1260066 (Pipeline Road) and Pipeline Trail #74 (an ATV trail). The population is
approximately 1.25 miles long. Subpopulation sizes range from 3 to 25 thalli, for an
estimated total of 80 to 100 thalli in the population. Peltigera pacifica occupies a narrow
forested strip between the roadside and the Pipeline Trail, and the buried pipeline. It
typically grows on rocks on moss beneath a stand of young coniferous trees. Moss
cover is generally high in the immediate area where Peltigera pacifica grows. Thalli
have become established since the road, trail and pipeline were constructed and buried
in the early 1960’s. This species established itself in an early seral forested community
and apparently tolerates some degree of disturbance given its location next to a road
and pipeline. Non-native species do not seem to be a threat to this population, though
several weed species such as Cytisus scoparius, Leucanthemum vulgare, and
Tanacetum vulgare grow in a narrow strip between Peltigera habitat and the roadbed.
There may be additional Peltigera pacifica subpopulations along FS Road 1260-066
and the Pipeline Trail as the species must be individually differentiated from seven other
species of Peltigera occupying similar habitat.
One population with two sub-populations of the state Threatened species Oregon
goldenaster (Heterotheca oregona) (see Figure 4-2) was located on private land. This
species was not included on the WNHP list of potential rare plant species for Lewis
County (Appendix A) as the only currently known WNHP occurrence of it is from Yakima
County (WNHP 1996). Subsequent online research at the University of Washington
herbarium website revealed that there are a number of older herbarium specimens of
this species from Grays Harbor, Mason, Pierce, Kittitas, and Klickitat Counties (WTU
2006).
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Oregon goldenaster is a perennial species in the sunflower family with alternate leaves
and yellow disk flowers. It typically has several stems from a woody base and is usually
10 to 20 inches tall (WNHP 2003). Oregon goldenaster is found from Washington to
California, chiefly west of the Cascade Mountains (WNHP 2006). Its habitat is typically
sand and gravel bars along rivers. Seasonal flooding is probably important in
maintaining the habitat for this species (WNHP 2006). It tends to prefer open sunny to
partially shaded sites. Many botanical references including Hitchcock et al., 1973 refer
to this species as Chrysopsis oregona.
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Figure 4-1. Approximate locations of the TES species located in the Packwood Lake study area, 2005-2006.
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Figure 4-2. Oregon goldenaster (Heterotheca oregona) in the Packwood area
In the study area, Oregon goldenaster was observed in two locations; on a gravel bar
near where the tailrace enters the Cowlitz River (Tailrace Subpopulation A) and on the
cobble bank of Lake Creek upstream of the creek’s confluence with the Cowlitz River
(Lake Creek Subpopulation B). Both sites are privately owned. Plants are growing on
semi-stabilized cobble and gravels, i.e., on neither the oldest or youngest vegetated
substrate at sunny to partially shaded sites. Associated species include: red alder
(Alnus rubra), Sitka willow (Salix sitchensis), Scotch broom (Cytisus scoparius), black
cottonwood (Populus trichocarpa), butterfly bush (Buddleja davidii), common St. John’swort (Hypericum perforatum), Jerusalem-oak (Chenopodium botrys), bladder campion
(Silene cucubalus), sheep sorrel (Rumex acetosella), blue wildrye (Elymus glaucus),
bentgrass (Agrostis sp.), tall annual willow-herb (Epilobium paniculatum), Nuttall’s
knotweed (Polygonum nuttallii), white sweet-clover (Melilotus alba), spotted cat’s-ear
(Hypochaeris radicata), herb-Robert (Geranium robertianum), Canada bluegrass (Poa
compressa), meadow fescue (Festuca pratensis), and Queen Anne’s lace (Daucus
carota). Sighting forms and mapped locations of Oregon goldenaster will be provided
separately to the WNHP, FERC, WDFW, and other agencies and tribes as appropriate.
In addition to the plants in the study area proper, extensive populations of many
thousands of Oregon goldenaster plants were observed on the cobble and gravel bars
9
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on the shores and islands of the Cowlitz River upriver and downriver of the study area.
A gravel bar island near the Tailrace Subpopulation supports many thousands of plants.
There are also large numbers of plants on gravel bar habitat along the Cowlitz River
upstream of the Lake Creek Subpopulation. Suitable potential habitat associated with
Lake Creek upstream of its confluence with the Cowlitz River is strictly limited to a
narrow band of cobble/gravel adjacent the creek along its last 75 feet. Immediately
downriver of both the Lake Creek and Tailrace Subpopulations, the riverbank is steep
with tall, forested vegetation and is therefore unsuitable habitat for Oregon goldenaster.
Oregon goldenaster is probably more common in Washington than botanists realize
because it blooms late in the growing season (August) and is thus underreported.
5.0

DISCUSSION AND RECOMMENDATIONS

Collema nigrescens, Nephroma bellum, Nephroma occultum, and Platismatia
lacunosa
A population of each of the four Forest Service Sensitive lichen species Collema
nigrescens, Nephroma bellum, Nephroma occultum, and Platismatia lacunosa were
located in a single locality in Goat Rocks Wilderness Area, a Forest Service-owned
portion of the Study area. The Upper Lake Creek Trail bisects the stand and is used by
hikers and pack animals. It is evident that pack animals graze the deciduous shrubs
and trees on the side of the trail in the vicinity of the lichen populations. While the four
Sensitive lichen populations are in the Rare Plant Study area, they are not in the Project
area or near any Project facilities or management activities. Because no change is
being proposed in the way the Project and its facilities are currently being maintained
and operated, current conditions in these populations will be maintained.
Peltigera pacifica
A population of the FS sensitive lichen Peltigera pacifica was located in young
coniferous forest habitat in the Project area along the FS Road 1260-066 (the Pipeline
Road) and PipelineTrail #74 (an ATV trail) between the roadside and the buried
pipeline.
The population is comprised of eight small subpopulations and is
approximately 1.25 miles in length. The two easternmost subpopulations are along the
first half-mile of the Pipeline Trail. The road and Pipeline Trail are gated, although they
are used by EN personnel to access Project facilities with vehicles and ATVs, and by
the public to access the Packwood Lake with ATVs. FS Road 1260-066 is in fair
condition but may need minor reconstruction in a few areas (USFS 2005c). Pipeline
Trail #74 is in fair to poor condition and is in need of maintenance. In the past, Energy
Northwest has performed minor maintenance on the road. If ground disturbing
maintenance on the road, trail or pipeline were to occur in the vicinity of the lichen
population, Peltigera pacifica thalli could potentially be affected through direct loss,
disturbance, or habitat alterations at least in the short term. If disturbance were
unavoidable in its habitat or to its population, Peltigera pacifica may be able to
successfully maintain or reestablish itself based on the observation that the population
initially established itself in the young forested stand that grew up after the road and
pipeline were constructed in the early 1960’s.
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Monitor the Peltigera pacifica occurrence every 2 years for 6 years following
License issuance and at 5-year intervals thereafter.
During these surveys, monitor for noxious weed infestations in Peltigera habitat.
If noxious weeds are located in Peltigera habitat, these weeds will be controlled
according to the Packwood Project Integrated Weed Management Plan in
consultation with the Forest Service.
FS Road 1260-066 will be maintained according to FS Maintenance Level 2
guidelines (ENW 2008). At this maintenance level, it is not anticipated that
maintenance activities will need to occur off of the road prism.
A biological evaluation for Peltigera pacifica subpopulations would be done in
advance of any road or trail maintenance, tree and shrub trimming, or other
ground disturbing activities planned for the area outside of the road or trail prism.
Peltigera pacifica thalli do not grow on the road prism. A plan would be
developed with a goal of avoiding or minimizing damage to Peltigera pacifica
thalli and habitat in consultation with the FS to monitor, mark, protect, or move
affected subpopulations during ground disturbing activities.
If damage to Peltigera pacifica thalli or habitat were unavoidable, rocks and moss
mats with the attached lichen thalli could be permanently moved to a similar
habitat or temporarily moved and replaced after maintenance work has been
completed.
If destruction of some Peltigera pacifica subpopulations were unavoidable, a
survey would be made for other populations outside of the Project area in the
general vicinity. These populations would be preserved to provide for local
propagation opportunities.
Revegetation of disturbed areas would be done with native plant species
according to FS standards.
Rare plant training will be provided to appropriate ENW personnel. This training
will cover all USFS rare plant species in the Project Boundary, as well as
information related to identification, ecology and protection.

Oregon goldenaster
All of the Oregon goldenaster plants along the Cowlitz River are likely to constitute a
single population because their habitat is hydrologically connected. The estimated 250
plants in the Project boundary (tailrace) and four plants in the Lake Creek area thus
constitute a small fraction of the thousands of plants observed growing along the
Cowlitz River both inside and outside of the study area. It is unlikely that Project
operations have a negative impact on either of the Oregon goldenaster subpopulations.
Construction and maintenance activities associated with the tailrace at its confluence
with the Cowlitz River are limited and are unlikely to affect the subpopulation there. At
some future time, the plants at the Lake Creek subpopulation may be washed out by
high flows on Lake Creek, but this could occur regardless of Project operations. The
Yakima County Oregon goldenaster population is also characterized by having many
thousands of plants, making it one of the commonest plants on the riverbank (WNHP
1996).
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Probably the most significant threat to the Oregon goldenaster population is habitat
degradation and destruction by invasive noxious weeds; particularly Scotch broom
(Cytisus scoparius), butterfly bush (Buddleja davidii), and knotweed species
(Polygonum spp.). All three of these weed species are listed by the Lewis County
Noxious Weed Control Board (LCWCB); with the latter two being considered high
priority species for management (LCWCB 2006). Scotch broom is extremely common
up and down the Cowlitz River on gravel bars and at adjacent disturbed and developed
habitats. Scotch broom is a co-dominant species at both Oregon goldenaster
Subpopulations. Butterfly bush and knotweed are far less common, though they are
present in the area and have the potential to spread. Both species can reproduce
vegetatively by resprouting from root and stem fragments, which can fall into rivers and
streams and create new infestations downstream (NWCB 2006). There are three or
four butterfly bush plants in close proximity to the tailrace Subpopulation. There is a
known population of Japanese knotweed (Polygonum cuspidatum) near the Lake Creek
Subpopulation. It has been treated with glyphosate for the last few years by the
LCWCB (B. Wamsley LCWCB personal communication).
It is unlikely that the
infestations of Scotch broom, butterfly bush and Japanese knotweed in and near the
Oregon goldenaster population are there due to Project related activities.
The following are some potential measures that may be taken to protect, mitigate and
enhance the Oregon goldenaster population in the Project boundary.
•

Resurvey the Oregon goldenaster occurrence every five years to monitor and
identify Project effects during the new license term.

•

During these surveys, monitor for noxious weed infestations in Oregon
goldenaster habitat. If noxious weeds are located, they will be controlled
according to the Packwood Project Integrated Weed Management Plan in
consultation with the LCWCB.

•

Though none is planned during the next license period, if any Project related
ground disturbing activities in the vicinity of the Oregon goldenaster occurrence
were to occur, a biological evaluation would be prepared with the goal of avoiding
or minimizing damage in advance of any ground disturbing activities in the area.

•

Ensure that efforts at the Lower Lake Creek Stream Restoration Project (RM 0.0
to 0.3) do not disturb the small Oregon goldenaster subpopulation at the mouth
of Lake Creek.

•

Native plants should be used to revegetate any disturbed areas
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APPENDIX A
List of Known Occurrences of Rare Plants in Lewis County, WNHP, 2004
Scientific Name

Common Name

State
Status

Federal
Status

Balsamorhiza deltoidea

Puget Balsamroot

R2

Calamagrostis canadensis var.
imberbis

Blue Joint Reedgrass

R2

Cardamine penduliflora

Willamette Valley Bitter-cress

T

Cimicifuga elata

Tall Bugbane

S

SC

Delphinium leucophaeum

Pale Larkspur

E

SC

Erigeron aliceae

Alice's Fleabane

S

Erythronium revolutum

Pink Fawn-lily

S

Euonymus occidentalis

Western Wahoo

T

Githopsis specularioides

Common Blue-cup

S

Isoetes nuttallii

Nuttall's Quillwort

S

Lathyrus holochlorus

Thin-leaved Peavine

E

H

Lupinus sulphureus ssp. kincaidii Kincaid's Sulfur Lupine

E

LT

Meconella oregana

White Meconella

T

SC

Montia diffusa

Branching Montia

S

Pedicularis rainierensis

Mt. Rainier Lousewort

S

Poa laxiflora

Loose-flowered Bluegrass

T

Polemonium carneum

Great Polemonium

T

Sidalcea hirtipes

Hairy-stemmed Checker-mallow

E

Sidalcea nelsoniana

Nelson's Checker-mallow

E

Trillium parviflorum

Small-flowered Trillium

S

1

Historic
Record

H
H

H
LT
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APPENDIX A (CONTINUED)

Description of Codes
Historic Record:
H indicates most recent sighting in the county is before 1977.
State Status:
State Status of plant species is determined by the Washington Natural Heritage
Program. Factors considered include abundance, occurrence patterns, vulnerability,
threats, existing protection, and taxonomic distinctness. Values include:
E
=
Endangered. In danger of becoming extinct or extirpated from
Washington.
T
=
Threatened. Likely to become Endangered in Washington.
S
=
Sensitive. Vulnerable or declining and could become Endangered or
Threatened in the state.
X
=
Possibly extinct or Extirpated from Washington.
R1 =
Review group 1. Of potential concern but needs more field work to
assign another rank.
R2 =
Review group 2. Of potential concern but with unresolved taxonomic
questions.
Federal Status:
Federal Status under the U.S. Endangered Species Act (USESA) as published in the
Federal Register:
LE =
Listed Endangered. In danger of extinction.
LT =
Listed Threatened. Likely to become endangered.
PE =
Proposed Endangered.
PT =
Proposed Threatened.
C
=
Candidate species. Sufficient information exists to support listing as
Endangered or Threatened.
SC =
Species of Concern. An unofficial status, the species appears to be in
jeopardy, but insufficient information to support listing.
NL =
Not Listed. Used when two portions of a taxon have different federal
status.
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APPENDIX B

Sensitive Species Vascular Plant List for the Gifford Pinchot National Forest, from
the Region 6 USFS Sensitive Species Plant List, April 2006
Species Name
Agoseris elata
Bolandra oregana
Botrychium lanceolatum
Botrychium montanum
Calochortus longebarbatus var.
longebarbatus
Carex densa
Carex heteroneura
Carex stenophylla
Chrysolepis chrysophylla
Cicuta bulbifera
Cimicifuga elata
Coptis asplenifolia
Coptis trifolia
Corydalis aquae-gelidae
Cryptantha rostellata
Cyperus bipartitus
Cypripedium fasciculatum
Cypripedium montanum
Damasonium californicum
Erigeron howellii
Erigeron oreganus
Eryngium petiolatum
Euonymus occidentalis
Fritillaria camschatcensis
Galium kamtshaticum
Heuchera grossulariifolia var. tenuifolia
Howellia aquatilis
Linanthus bolanderi
Liparis loeselii
Lomatium suksdorfii
Luzula arcuata
Meconella oregana
Microseris borealis
Mimulus jungermannioides
Mimulus pulsiferae
Mimulus suksdorfii

USFWS
Status

LT

1

Suspected/Documented on
Gifford Pinchot National Forest
S
D
D
D
D
D
D
S
D
S
D
S
S
D
S
S
D
S
S
S
S
S
S
S
S
S
S
S
S
S
D
S
D
S
S
S
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APPENDIX B. (continued)

Species Name
Montia diffusa
Navarretia tagetina
Ophioglossum pusillum
Parnassia fimbriata var. hoodiana
Pedicularis rainierensis
Penstemon barettiae
Pityopus californica
Platanthera orbiculata var. orbiculata
Platanthera sparsiflora
Poa laxiflora
Polemonium carneum
Potentilla breweri
Ranunculus reconditus
Rorippa columbiae
Scribneria bolanderi
Sidalcea hirtipes
Sisyrinchium sarmentosum
Utricularia intermedia
Veratrum insolitum
LT =
S =
D =

USFWS
Status

Listed Threatened. Likely to become endangered.
Suspected
Documented
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Suspected/Documented on
Gifford Pinchot National Forest
D
S
S
S
S
D
S
S
S
S
S
S
S
S
S
D
D
D
S
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APPENDIX C

USDA Forest Service, Pacific Northwest Region.
Regional Forester’s Sensitive Plant List, Lichens and Bryophytes.
Updated July 2004
Species Name

Documented/Suspected on
Gifford Pinchot National Forest

LICHENS
Cetrelia cetrarioides
Chaenotheca subroscida
Collema nigrescens
Dendriscocaulon intriculatum
Dermatocarpon luridum
Hypogymnia duplicata
Hypotrachyna revoluta
Leptogium burnetiae var. hirsutum
Leptogium cyanescens
Leptogium rivale
Lobaria linita var. tenuoir
Nephroma bellum
Nephroma occultum
Pannaria rubiginosa
Peltigera neckeri
Peltigera pacifica
Pilophorus nigricaulis
Platismatia lacunosa
Pseudocyphellaria rainierensis
Tholurna dissimilis
Usnea longissima
BRYOPHYTES
Encalypta brevicolia var crumiana
Schistostega pennata
Scouleria marginata
Tetraphis geniculata
FUNGUS
Bridgeoporus nobilissimus

S
D

=
=

D
D
D
D
D
S
S
S
S
D
D
D
D
S
S
D
D
D
D
D
D
S
D
S
D
D

Suspected
Documented

1
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APPENDIX D

List of Plant Species Observed in the Packwood Lake Study Area, 2005 – 2006.
Scientific Name
Acer circinatum
Acer glabrum var. douglasii
Acer macrophyllum
Alisma plantago-aquatica
Angelica arguta
Cicuta douglasii
Daucus carota
Heracleum lanatum
Oenanthe sarmentosa
Osmorhiza chilensis
Apocynum androsaemifolium
Ilex aquifolium
Lysichiton americanus
Oplopanax horridus
Asarum caudatum
Asplenium trichomanes
Achillea millefolium
Adenocaulon bicolor
Agoseris grandiflora
Anaphalis margaritacea
Antennaria cf howellii
Antennaria rosea
Arctium minus
Arnica amplexicaulis
Arnica cordifolia
Arnica latifolia
Artemisia sp.
Bidens sp.
Centaurea diffusa
Centaurea jacea x nigra
Cichorium intybus
Cirsium canadensis
Cirsium vulgare
Conyza canadensis
Crepis capillaris
Erigeron philadelphicus
Gnaphalium palustre
Heterotheca oregona
Hieracium albiflorum
Hypochaeris radicata
Scientific Name
Lactuca muralis
Lactuca serriola
Lapsana communis
Leucanthemum vulgare
Luina hypoleuca
Madia gracilis
Petasites frigidus var. palmatus
Psilocarphus elatior

Non-native Family
Aceraceae
Aceraceae
Aceraceae
Alismataceae
Apiaceae
Apiaceae
x
Apiaceae
Apiaceae
Apiaceae
Apiaceae
Apocyanaceae
x
Aquifoliaceae
Araceae
Araliaceae
Aristolochiaceae
Aspleniaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
x
Asteraceae
Asteraceae
Asteraceae
Asteraceae
x
Asteraceae
Asteraceae
x
Asteraceae
x
Asteraceae
x
Asteraceae
x
Asteraceae
x
Asteraceae
Asteraceae
x
Asteraceae
x
Asteraceae
Asteraceae
Asteraceae
Asteraceae
x
Asteraceae
Non-native Family
x
Asteraceae
x
Asteraceae
x
Asteraceae
x
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae

1

Weed Class

Rare Plant*

B

B-designate
B-designate
C
C

ST
B
Weed Class

B

Rare Plant*
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Scientific Name
Senecio jacobaea
Senecio sylvaticus
Senecio triangularis
Senecio vulgaris
Solidago canadensis
Sonchus asper
Sonchus sp.
Tanacetum vulgare
Taraxacum officinale
Tragopogon dubius
Achllys triphylla
Mahonia aquifolium
Mahonia nervosa
Alnus rubra
Alnus viridis ssp. sinuata
Corylus cornuta
Blechum spicant
Cryptantha intemedia
Myosotis laxa
Myosotis scouleri
Myosotis sp.
Arabis glabra
Cardamine pensylvanica
Cardamine perennial sp.
Rorippa islandica
Sisymbrium officinale
Teesdalia nudicaulis
Buddleja davidii
Callitriche sp.
Campanula scouleri
Holodiscus discolor
Linnaea borealis
Lonicera ciliosa
Lonicera involucrata
Sambucus racemosa
Symphoricarpos albus
Viburnum edule
Arenaria serpyllifolia
Cerastium nutans
Cerastium vulgatum
Dianthus armeria
Moeringia macrophylla
Sagina procumbens
Silene csereii
Silene cucubalus
Silene sp.
Spergularia rubra
Stellaria calycantha
Stellaria crispa
Stellaria media
Stellaria sp.
Pachistima myrsinites
Chenopodium botrys
Cornus canadensis
Cornus nuttallii
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Non-native Family
x
Asteraceae
x
Asteraceae
Asteraceae
x
Asteraceae
Asteraceae
x
Asteraceae
x
Asteraceae
x
Asteraceae
x
Asteraceae
x
Asteraceae
Berberidaceae
Berberidaceae
Berberidaceae
Betulaceae
Betulaceae
Betulaceae
Blechnaceae
Boraginaceae
x
Boraginaceae
x
Boraginaceae
Boraginaceae
Brassicaceae
x
Brassicaceae
Brassicaceae
Brassicaceae
x
Brassicaceae
x
Brassicaceae
x
Buddlejaceae
Callitrichaceae
Campanulaceae
Caprifoliaceae
Caprifoliaceae
Caprifoliaceae
Caprifoliaceae
Caprifoliaceae
Caprifoliaceae
Caprifoliaceae
x
Caryophyllaceae
x
Caryophyllaceae
x
Caryophyllaceae
x
Caryophyllaceae
Caryophyllaceae
x
Caryophyllaceae
x
Caryophyllaceae
x
Caryophyllaceae
x
Caryophyllaceae
x
Caryophyllaceae
Caryophyllaceae
Caryophyllaceae
x
Caryophyllaceae
Caryophyllaceae
Celestraceae
x
Chenopodiaceae
Cornaceae
Cornaceae
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Scientific Name
Cornus sericea
Sedum divergens
Sedum oreganum
Thuja plicata
Carex arcta
Carex canescens
Carex cf muricata
Carex cusickii
Carex deweyana
Carex exsiccata
Carex hendersonii
Carex lenticularis
Carex mertensii
Carex obnupta
Carex pachystachya
Carex pensylvanica
Carex scoparia
Carex sitchensis
Carex stipata
Eleocharis cf acicularis
Eleocharis ovata
Eleocharis palustris
Scirpus microcarpus
Pteridium aquilinum
Athyrium filix-femina
Cystopteris fragilis
Dryopteris expansa
Gymnocarpium dryopteris
Polystichum imbricans
Polystichum munitum
Equisetum arvense
Equisetum fluviatile
Equisetum hyemale
Equisetum telmateia
Arbutus menziesii
Arctostaphylos columbiana
Arctostaphylos uva-ursi
Chimophila menziesii
Chimophila umbellata
Gautheria ovatifolia
Gautheria shallon
Menziesia ferruginea
Orthilia secunda
Phyllodoce sp.
Pyrola aphylla
Pyrola asarifolia
Pyrola chlorantha
Pyrola picta
Vaccinium alaskense
Vaccinium membranaceum
Vaccinium parvifolium
Vaccinium scoparium
Cytisus scoparius
Lathyrus latifolius
Lotus corniculatus
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Non-native Family
Cornaceae
Crassulaceae
Crassulaceae
Cupressaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Dennstaedtiaceae
Dryopteridaceae
Dryopteridaceae
Dryopteridaceae
Dryopteridaceae
Dryopteridaceae
Dryopteridaceae
Equisetaceae
Equisetaceae
Equisetaceae
Equisetaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
x
Fabaceae
x
Fabaceae
x
Fabaceae
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Scientific Name
Lotus micranthus
Lupinus albicaulis
Lupinus rivularis
Lupinus sp.
Melilotus alba
Trifolium arvense
Trifolium dubium
Trifolium hybridum
Trifolium pratense
Trifolium repens
Vicia americana
Vicia tetrasperma
Vicia villosa
Erodium cicutarium
Geranium robertianum
Ribes bracteosum
Ribes divaricatum
Ribes lacustre
Ribes lobbii
Ribes sanguineum
Elodea canadensis
Hydrophyllum fendleri
Phacelia mutabilis
Hypericum anagalloides
Hypericum perforatum
Juncus articulatus
Juncus bufonius
Juncus effusus
Juncus ensifolius
Juncus tenuis
Luzula campestris
Luzula divaricata
Luzula multiflora
Luzula parviflora
Lycopus americanus
Mentha arvensis
Mentha x piperita
Prunella vulgaris
Satureja douglasii
Stachys cooleyae
Lemna minor
Clintonia uniflora
Lilium columbianum
Maianthemum dilatatum
Maianthemum racemosum
Maianthemum stellatum
Stenanthium occidentale
Streptopus amplexicaulis
Trillium ovatum
Veratrum viride
Xerophyllum tenax
Linum perenne
Lycopodium clavatum
Lycopodium sp.
Allotropa virgata
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Non-native Family
Fabaceae
Fabaceae
Fabaceae
Fabaceae
x
Fabaceae
x
Fabaceae
x
Fabaceae
x
Fabaceae
x
Fabaceae
x
Fabaceae
Fabaceae
x
Fabaceae
x
Fabaceae
x
Geraniaceae
x
Geraniaceae
Grossulariaceae
Grossulariaceae
Grossulariaceae
Grossulariaceae
Grossulariaceae
Hydrocharitaceae
Hydrophyllaceae
Hydrophyllaceae
Hypericaceae
x
Hypericaceae
Juncaceae
Juncaceae
Juncaceae
Juncaceae
Juncaceae
Juncaceae
Juncaceae
Juncaceae
Juncaceae
Lamiaceae
Lamiaceae
x
Lamiaceae
x
Lamiaceae
Lamiaceae
Lamiaceae
Lemnaceae
Liliaceae
Liliaceae
Liliaceae
Liliaceae
Liliaceae
Liliaceae
Liliaceae
Liliaceae
Liliaceae
Liliaceae
x
Linaceae
Lycopodiaceae
Lycopodiaceae
Monotropaceae
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Scientific Name
Hemitomes congestum
Hypopitys monotropa
Monotropa uniflora
Pterospora andromedea
Epilobium alpinum
Epilobium angustifolium
Epilobium cf ciliatum
Epilobium glaberrimum
Epilobium luteum
Epilobium minutum
Epilobium paniculatum
Epilobium sp.
Oenothera biennis
Corallorhiza sp.
Eburophyton austiniae
Goodyera oblongifolia
Listera convallarioides
Listera cordata
Piperia elegans
Piperia unalascensis
Platanthera saccata
Spiranthes romanzoffiana
Eschscholzia californica
Abies amabilis
Abies grandis
Abies lasiocarpa
Pinus monticola
Pinus ponderosa
Pseudotsuga menziesii
Tsuga heterophylla
Plantago lanceolata
Plantago major
Agrostis capillaris
Agrostis sp.
Aira caryophyllea
Aira praecox
Anthoxanthum odoratum
Arrhenatherum elatius
Bromus hordeaceus
Bromus pacificus
Bromus sp.
Bromus tectorum
Calamagrostis canadensis
Cinna latifolia
Cynosurus cristatus
Cynosurus echinatus
Dactylis glomerata
Danthonia californica
Deschampsia elongata
Elymus glaucus
Elymus repens
Festuca arundinacea
Scientific Name
Festuca occidentalis
Festuca pratensis
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Non-native Family
Monotropaceae
Monotropaceae
Monotropaceae
Monotropaceae
Onagraceae
Onagraceae
Onagraceae
Onagraceae
Onagraceae
Onagraceae
Onagraceae
Onagraceae
x
Onagraceae
Orchidaceae
Orchidaceae
Orchidaceae
Orchidaceae
Orchidaceae
Orchidaceae
Orchidaceae
Orchidaceae
Orchidaceae
x
Papaveraceae
Pinaceae
Pinaceae
Pinaceae
Pinaceae
x
Pinaceae
Pinaceae
Pinaceae
x
Plantaginaceae
x
Plantaginaceae
x
Poaceae
Poaceae
x
Poaceae
x
Poaceae
x
Poaceae
x
Poaceae
Poaceae
Poaceae
Poaceae
x
Poaceae
Poaceae
Poaceae
x
Poaceae
x
Poaceae
x
Poaceae
Poaceae
Poaceae
Poaceae
x
Poaceae
x
Poaceae
Non-native Family
Poaceae
x
Poaceae
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Scientific Name
Festuca rubra
Festuca subulata
Festuca subuliflora
Glyceria elata
Glyceria grandis
Glyceria leptostachya
Holcus lanatus
Lolium perenne ssp. multiflorum
Melica cf smithii
Panicum sp.
Phalaris arundinacea
Phleum pratense
Pleuropogon refractus
Poa annua
Poa compressa
Poa palustris
Poa pratensis
Poa sp.
Poa trivialis
Trisetum cernuum
Trisetum spicatum
Collomia grandiflora
Collomia heterophylla
Phlox gracilis
Polygonum aviculare
Polygonum cuspidatum
Polygonum douglasii
Polygonum nuttallii
Polygonum sp.
Rumex acetosella
Rumex obtusifolius
Polypodium glycyrrhiza
Polypodium hesperium
Montia parvifolia
Montia sibirica
Trientalis latifolia
Adiantum pedatum
Cryptogramma crispa
Actaea rubra
Anemone deltoidea
Ranunculus repens
Ranunculus uncinatus
Scientific Name
Rhamnus purshiana
Amelanchier alnifolia
Aruncus sylvester
Crataegus douglasii
Crataegus monogyna
Fragaria vesca
Fragaria virginiana
Geum macrophyllum
Malus fusca
Malus x domestica
Oemleria cerasiformis
Potentilla recta
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Non-native Family
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
x
Poaceae
x
Poaceae
Poaceae
Poaceae
x
Poaceae
x
Poaceae
Poaceae
x
Poaceae
x
Poaceae
Poaceae
x
Poaceae
Poaceae
x
Poaceae
Poaceae
Poaceae
Polemoniaceae
Polemoniaceae
Polemoniaceae
x
Polygonaceae
x
Polygonaceae
Polygonaceae
Polygonaceae
x
Polygonaceae
x
Polygonaceae
x
Polygonaceae
Polypodiaceae
Polypodiaceae
Portulacaceae
Portulacaceae
Primulaceae
Pteridaceae
Pteridaceae
Ranunculaceae
Ranunculaceae
x
Ranunculaceae
Ranunculaceae
Non-native Family
Rhamnaceae
Rosaceae
Rosaceae
Rosaceae
x
Rosaceae
Rosaceae
Rosaceae
Rosaceae
Rosaceae
x
Rosaceae
Rosaceae
x
Rosaceae
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Scientific Name
Non-native Family
Prunus emarginata
Rosaceae
Rosa cf canina
x
Rosaceae
Rosa gymnocarpa
Rosaceae
Rosa nutkana
Rosaceae
Rubus discolor
x
Rosaceae
Rubus laciniatus
x
Rosaceae
Rubus lasiococcus
Rosaceae
Rubus leucodermis
Rosaceae
Rubus nivalis
Rosaceae
Rubus parviflorus
Rosaceae
Rubus pedatus
Rosaceae
Rubus spectabilis
Rosaceae
Rubus ursinus
Rosaceae
Sorbus sp.
Rosaceae
Spiraea betulifolia
Rosaceae
Spiraea douglasii
Rosaceae
Galium aparine
Rubiaceae
Galium triflorum
Rubiaceae
Populus trichocarpa
Salicaceae
Salix lucida ssp. lasiandra
Salicaceae
Salix scouleriana
Salicaceae
Salix sitchensis
Salicaceae
Salix sp.
Salicaceae
Heuchera micrantha
Saxifragaceae
Mitella sp.
Saxifragaceae
Saxifraga bronchialis
Saxifragaceae
Tiarella trifoliata var. unifoliata
Saxifragaceae
Tolmiea menziesii
Saxifragaceae
Castilleja hispida
Scrophulariaceae
Circaea alpina
Scrophulariaceae
Collinsia parviflora
Scrophulariaceae
Digitalis purpurea
x
Scrophulariaceae
Euphrasia officinalis
x
Scrophulariaceae
Mimulus guttatus
Scrophulariaceae
Mimulus sp.
Scrophulariaceae
Nothochelone nemorosa
Scrophulariaceae
Parentucellia viscosa
x
Scrophulariaceae
Penstemon rupicola
Scrophulariaceae
Rhinanthus minor ssp. minor
Scrophulariaceae
Verbascum thapsus
x
Scrophulariaceae
Veronica americana
Scrophulariaceae
Veronica officinalis
x
Scrophulariaceae
Veronica scutellata
Scrophulariaceae
Solanum dulcamara
x
Solanaceae
Taxus brevifolia
Taxaceae
Typha latifolia
Typhaceae
Urtica dioica
Urticaceae
Valeriana sitchensis
Valerianaceae
Viola glabella
Violaceae
Viola sempervirens
Violaceae
Viola sp.
Violaceae
Arceuthobium sp.
Viscaceae
*ST – Threatened in Washington state (WNHP 2006).
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APPENDIX E

List of Lichen Species Observed in the Packwood Lake Study Area, 2005 –
2007.
Scientific Name
Alectoria sarmentosa
Bryoria fremontii
Bryoria fuscescens
Bryoria sp.
Bryoria trichodes ssp. americana
Calicium glaucellum
Calicium sp.
Cetraria chlorophylla
Cetraria platyphylla
Chaenotheca brunneola
Cladina sp.
Cladonia spp.
Collema nigrescens
Evernia prunastri
Hypogymnia enteromorpha
Hypogymnia imshaugii
Hypogymnia inactiva
Hypogymnia metaphysodes
Hypogymnia physodes
Hypogymnia sp.
Hypogymnia tubulosa
Ichmadophila ericetorum
Leptogium corniculatum
Leptogium tacomae
Letharia vulpina
Lobaria oregana
Lobaria pulmonaria
Lobaria sp.
Lobaria scrobiculata
Melanelia exasperatula
Melanelia fuliginosa
Melanelia multispora
Melanelia subaurifera
Nephroma bellum
Nephroma helveticum
Nephroma occultum
Nephroma resupinatum
Nephroma sp.

FS Status
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S
S
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Normandina pulchella
Ochrolechia sp.
Pannaria leucophaea
Pannaria leucostichtoides
Pannaria praetertexta
Pannaria pezizoides
Pannaria saubinetii
Parmelia sp.
Parmelia sulcata
Parmeliopsis hyperopta
Peltigera apthosa
Peltigera brittanica
Peltigera canina
Peltigera collina
Peltigera didactyla
Peltigera neopolydactyla
Peltigera pacifica
Peltigera ponojensis
Peltigera praetextata
Peltigera sp.
Peltigera venosa
Physcia aipolia
Physconia americana
Pilophorus acicularis
Placopsis gelida
Platismatia glauca
Platismatia herrei
Platismatia lacunosa
Platismatia norvegica
Platismatia stenophylla
Pseudocyphellaria anomala
Pseudocyphellaria crocata
Psoroma hypnorum
Ramalina dilacerata
Ramalina farinacea
Sphaerophorus globosus
Stereocaulon sp.
Stereocaulon tomentosum
Sticta fuliginosa
Umbilicaria torrefacta
Usnea filipendula
Usnea sp.
Vestergrenopsis isidiata
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