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Guiding Principles for Invasive Plant Treatment

Preamble

Invasive plants currently infest up to 13,000 acres of land on the Mt. Hood National
Forest and the Columbia River Gorge National Scenic Area. These aggressive plants
are spreading at the rate of 8 to 12 percent each year, and have the capacity to
overwhelm and even wipe out native plant species.

The USDA Forest Service proposes to control, contain, or eradicate these invasive
plants using a variety of treatment methods. We have developed the following
Guiding Principles to provide an overall framework for applying these treatments.

Invasive plants are threatening healthy, native communities and function. Treatment
of existing invasive plants and restoration of native plant communities are needed to

meet the Forest and Scenic Area’s land management goals and objectives. We will
effectively treat invasive plants while minimizing adverse effects of treatment.

Guiding Principles

¢ In treating invasive plants, our highest priority will be to minimize risks to
human health; drinking water; and botanical, wildlife or aquatic species.

¢ Herbicide treatments will be used when necessary and in combination with
non-herbicide methods to increase treatment and cost effectiveness.

e We will notify the public prior to using herbicides through announcements in
local newspapers and by posting treatment areas at all access points.

e This decision does not authorize aerial application of herbicides.

¢ Only herbicides analyzed in this environmental impact statement (EIS) will be
used.

o We will employ rapid response to new invaders using treatment methods and
guidelines established within this EIS.

o Site restoration will be considered in invasive plant treatment prescriptions.
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Abstract

The Mt. Hood National Forest (Forest) and Columbia River Gorge National Scenic Areain
Oregon (Scenic Area) are proposing invasive plant treatments on 208 sites (approximately
13,000 acres). The purpose of this project isto eradicate, contain and control invasive plant
infestations, to reverse the negative impacts caused by invasive plants, and to restore healthy,
native plant communities and functions at the impacted sites in a cost-effective manner that
meets current management direction. The establishment and spread of invasive plants can be
slowed, with timely action. The EIS tiers to the Pacific Northwest Region Invasive Plant
Program — Preventing and Managing Invasive Plants Record of Decision (USDA Forest
Service, 2005b) and Final Environmental Impact Statement (USDA Forest Service, 2005a).

Three alternatives are considered:

e No Action Alternative (Alternative 1),
e Proposed Action (Alternative 2), and
e Restricted Herbicide Use Alternative (Alternative 3).

The No Action Alternative would continue current invasive plant management occurring under
existing NEPA documents on the Forest and Scenic Area. The Proposed Action would utilize
integrated weed management treatments. The treatments include: 30 acres of herbicide only
treatment; 50 acres of manual and mechanical treatments; 310 acres of herbicide plus mechanical
treatments; 327 acres of herbicide plus manual treatments; 1510 acres of herbicide plus manual,
mechanical, and cultural; 10,736 acres of herbicide plus manual and mechanical treatments.
Additional acres would be added through an early detection / rapid response strategy (EDRR).
All sites have an associated restoration strategy. The Restricted Herbicide Use Alternative
reduces the amount of herbicide treatments, but retains manual, mechanical and cultural
treatments on all 13,000 acres.

Implementation of the two action alternatives is expected to reduce the rate of spread of existing
and future infestations of invasive plants on the Forest and Scenic Area. All of the action
alternatives would increase the cost and effectiveness of invasive plant management. All of the
action alternatives protect human health and the environment.
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Feet per Second (ft/sec) Miles/Hour (mi/hr) 0.6818
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Kilometers (km) Miles (mi) 0.6214
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Ounces per Acre (oz/acre) Grams per Hectare (g/ha) 70.1
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Yards (yds) Meters (m) 0.9144
Note: All references to pounds and ounces refer to avoirdupois weights unless otherwise

specified.

Source: Table taken from SERA Risk Assessments (1997a, 1997b, 1999a, 1999b, 2001a,
2001c, 2003a, 2003b, 2003c, 2003d, 2003e, 2003f).
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CHAPTER 1
Purpose and Need for Action






Site-Specific Invasive Plant Treatments

CHAPTER 1: Purpose and Need

The USDA Forest Service has prepared this Environmental Impact Statement in compliance with
the National Environmental Policy Act (NEPA), other relevant Federal and State laws and
regulations, including the management direction provided by the Pacific Northwest Region
Invasive Plant Program, Preventing and Managing Invasive Plants Record of Decision (USDA
Forest Service, 2005b) and Final Environmental Impact Statement (USDA Forest Service,
20053a). Also, this Environmental Impact Statement (EIS) complies with the management
direction contained in the Mt. Hood National Forest Land and Resource Management Plan
(USDA Forest Service, 1990b) and the Columbia River Gorge National Scenic Area
Management Plan (Columbia River Gorge Commission and USDA Forest Service, 1992; 2004).

This EIS discloses the direct, indirect, and cumulative environmental impacts that would result
from the alternatives, including the Proposed Action. The document is organized into six
chapters:

e Chapter 1. Purpose and Need for Action: This chapter includes information on the
background of the project proposal, the purpose and need for action, the decision to be
made, and a brief description of the Proposed Action. This section also details how the
USDA Forest Service informed the public of the proposal and the issues identified.

e Chapter 2. Alternatives, including the Proposed Action: This chapter provides a more
detailed description of the Proposed Action as well as No Action and Restricted
Herbicide Use Alternatives. The Restricted Herbicide Use Alternative was devel oped
based on significant issues raised by the public and other agencies. This chapter also
includes Project Design Criteria (PDC), and provides a summary table of the
environmental consequences associated with each alternative.

e Chapter 3. Affected Environment and Environmental Consequences: This chapter
describes the existing conditions and environmental effects of implementing the Proposed
Action or other alternatives, including the No Action Alterative. The following were
analyzed to determine the effect of invasive plant treatment: 1) human health and safety;
2) effectiveness of treatment; 3) botany, including sensitive plants and native plant
communities; 4) wildlife; 5) treatment costs; 6) water quality; and 7) aquatic organisms.
Other areas considered include effects of jobs created; special forest products; spread to
other ownerships; soil productivity; scenic integrity heritage resources; and tribal/treaty
rights.

e Chapter 4. Consultation and Coordination: This chapter provides information on
agencies consulted during the development of the environmental impact statement.
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Figure 1-1. Vicinity Map of Mt. Hood National Forest and Columbia River Gorge National
Scenic Area
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This GIS product was compiled from various

sources and may be corrected, updated, modified,

of replaced at any time. For more information contact:
Mt. Hood National Forest Supervisor's Office,

16400 Champion Way, Sandy, OR 87055,
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Site-Specific Invasive Plant Treatments

e Chapter 5. List of Preparers and Chapter 6. Distribution List of Draft EIS These
chapters provide alist of preparers and reviewers aswell asamailing list for the final
ElS.

e Appendices: The appendices provide information that supports the analyses presented in
the EIS.

Additional documentation, including more detailed analyses of project-arearesources, may be
found in the project planning record located at Mt. Hood National Forest Headquartersin Sandy,
Oregon.

1.1 Background

This site-specific invasive plant EIS applies to the entirety of the Mt. Hood National Forest (the
Forest) and the Columbia River Gorge National Scenic Areain Oregon (the Scenic Area), as
illustrated in the Vicinity Map (Figure 1-1). The majority of the project areaislocated in
Multnomah, Clackamas, Hood River, and Wasco counties. Small portions adjacent to the
Willamette National Forest are in Marion and Jefferson counties. The lands of the Forest total a
little more than one million acres, with more acreage on the westside of the Cascade Mountain
Range. The National Forest System lands within the Scenic Areatotal 71,000 acres, with
approximately 39,000 acresin Oregon. This area comprises the Project Areafor this project.

Invasive plants are defined as “non-native plants whose introduction does or is likely to cause
economic or environmental harm or harm to human health,” based on the definition provided in
Executive Order 13112 (http://ceq.eh.doe.gov/nepalregs/enos/e013112.html). Invasive plants are
compromising our ability to manage the Forest and Scenic Areafor a healthy native ecosystem.
Invasive plants can create a host of environmental and other effects, most of which are harmful
to native ecosystem processes, including: displacement of native plants; reduction in
functionality of habitat and forage for wildlife and livestock; increased potential for soil erosion
and reduced water quality; alteration of physical and biological properties of soil; loss of long-
term riparian area function; loss of habitat for culturally significant plants; high cost (dollars
spent) of controlling invasive plants, and increased cost to maintaining transportation systems
and recreational sites.

This EIS addresses inventoried invasive plant species as well as additional invasive plant species
that may be treated under the Early Detection / Rapid Response strategy (discussed below). The
invasive plant inventory on the Forest and Scenic Area analyzed in this EIS was completed in
November 2004. The inventoried invasive plant species include:

1-3



Final Environmental Impact Statement

e Butter and eggs (Linaria vulgaris) e Meadow knapweed (Centaurea

debeauxii (pratense))

e Canadathistle (Cirsium arvense)

e Orange hawkweed (Hieracium

e Common hawkweed (Hieracium aurantiacum)
vulgatum)
e Reed canarygrass (Phalaris

e Common tansy (Tanacetum vulgare) arundinacea)
e Diffuse knapweed (Centaurea diffusa) e Rush skeletonweed (Chondrilla juncea)
e Englishivy (Hedera helix) e Scotch broom (Cytisus scoparius)
e Himalayan blackberry (Rubus discolor) e Spotted knapweed (Centaurea

bieber steinii)

e Houndstongue (Cynoglossum officinale)

e St. Johnswort (Hypericum perforatum)

e Knotweed species (Polygonum spp.)

e Tansy ragwort (Senecio jacobaea)

e Meadow hawkweed (Hieracium
pratense) e Yédlow starthistle (Centaurea

solstitialis)

All invasive plant treatments proposed in this EIS would be implemented in conjunction with on-
going invasive plant management efforts, including biological control agents and prevention
practices. The management efforts are summarized below and discussed in more detail in later
sections.

The Oregon Department of Agriculture releases biological control agentsfor all land
ownerships across the State of Oregon. The agents as well as the targeted invasive plant
species are listed at: http://www.oregon.gov/ODA/PLANT/WEEDS/bio_targetslist.shtml.

Pacific Northwest Region Invasive Plant Program — Preventing and Managing Invasive
Plants standards as listed in the Record of Decision (USDA Forest Service, 2005b)
provide new prevention standards for the Forest and Scenic Area. These prevention
practices include cleaning heavy equipment, using weed-free straw and mulch, using
palletized or certified weed free feed, and inspecting active gravel, fill, sand stockpiles,
guarry sites, and borrow material.

In addition to the regional prevention standards, the Forest and Scenic Area have local
practices to prevent the invasion and/or spread of invasive plants. These standards
incorporating prevention into planning, contracts and permits; utilizing weed-free plant
material; distributing information; preventing invasive in areas with soil disturbance; and
inspecting stockpiled gravel or rock.
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Despite current invasive plant management efforts, invasive plants continue to increase and
occupy new areas, including designated Wilderness areas. Invasive plants spread between the
Forest, Scenic Area and neighboring areas, affecting al land ownerships. Since the spread of
invasive plants do not respect administrative boundaries, the problems associated with invasive
plants can spread between ownerships. When the invasive plant spread to an adjacent ownership,
the adjacent ownership has to assume the cost and impact of addressing the problem. Thisisa
particular concern in the Scenic Area where the administrative unit boundary includes several
different ownership types including state, federal, tribal, county and private lands.

1.2 Purpose and Need for Action

The purpose of this project isto eradicate, control and contain invasive plant infestations, to
reverse the negative impacts caused by the invasive plants, and to restore healthy, native plant
communities and function at the impacted sites in a cost-effective manner that meets current
management direction. Currently, the majority of the invasive plant problem on the Forest and
Scenic Area cannot be effectively treated. The establishment and spread of invasive plants could
be slowed with timely action. Without action, however, the problem could get significantly
worse as illustrated by the following examples.

e English ivy suffocates ground cover, smothers native plant seedlings, overwhelms shrubs
and trees, and provides no food for native wildlife. Also, ivy isnot agood ground cover
for erosion control due to its shallow roots and waxy |leaves. Forest Park in Portland,
Oregon, the largest urban park, has become an “ivy desert.” From 1994 to 2004, the No
Ivy League has been treating the infestations, including removing ivy from more than
25,000 trees and 200 acres. This effort involved more than 30,000 volunteers and project
participants and over 120,000 hours of volunteer service (No Ivy League, 2004). Despite
these efforts, invasive plant infestations continue to be listed as one of the threats and
issues affecting the park and requiring action by the Friends of the Forest Park website
(2006).

e “In 1993, Jackson county in southern Oregon, and Umatilla county in northeast Oregon
both reported explosions of yellow starthistle with over 100,000 acres in Jackson county
and 200,000 acres in Umatilla county. Now, alittle over four years later both counties
report that the populations have doubled! Similarly, in the U.S. Department of Interior,
Bureau of Land Management (BLM) Cottonwood Resource Areain western Idaho, it is
estimated that thirty percent of the BLM land is aready infested with yellow starthistle”
(Asher, 1998). Due to the spiny nature of yellow starthistle, livestock and wildlife avoid
grazing in heavily infested areas (Weed Research Information Center, 2006). Also, the
spiny nature can cause problems for recreationalists along trails and roads.
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Asthe following Clackamas River Basin Watershed Council experience illustrates, timely
treatment would prevent the formation of weed deserts, as described above, that are difficult to
catch and nearly impossible to treat. In 2002, a team mapped over 500 patches of Japanese
knotweed within 19 established reaches over 12 miles of river from River Mill Dam in Estacada
downstream to the confluence of Clear Creek in Carver in the Clackamas River drainage. After
unsuccessful invasive plant treatments on non-National Forest System lands, Metro regional
government used a combination of stem injection and foliar herbicide application methods to
treat over 19,000 individual knotweed stems, over 6 miles of treatment area. The evaluation of
the injection/foliar method resulted in effective treatment of treated patches in 2003 and reduced
the main stem knotweed by 70 percent (Clackamas River Basin Council, 2006). Successful
treatment, such asthis, is critical to reverse the negative impacts caused by the invasive plants
and prevent the unabated spread across the Forest and Scenic Area, including ‘ special places
such as the Sandy River Delta, recreational residence tracts, portals to municipa watersheds
(Bull Run, The Dalles, City of Estacada, Corbett, and Clackamas), Wilderness areas, Wild and
Scenic River corridors, and the Rowena area.

If the invasive plants continue to spread they would displace native plants. Invasive plants often
become near monocultures (deserts), displacing native plants which form the basic biological
matrix of all communities and are an important component of plant community structure. These
deserts do not have the matrix of vertical and horizontal structure or the variety of species
commonly found in healthy plant communities (Asher, 1998). The displacement of native plants
reduces functionality of habitat and forage for wildlife and livestock; increases potential for soil
erosion and reduced water quality; aters physical and biological properties of soil; reduces long-
term riparian area function; degrades habitat for culturally significant plants; and increases costs
of controlling invasive plants. Since invasive plants know no boundaries, the spread of invasive
plants also could displace native plants on adjacent lands. Overall, these impacts can impact the
ability of the Forest and Scenic Areato manage for healthy native ecosystems.

In an effort to tackle the problem, an invasive plant inventory was completed in 2004, which
surveyed about 50 percent of the areas of the Forest and Scenic Arealikely to be infested with
invasive plants (Stein, 2005). The inventory revealed that approximately 3,600 acres are infested
with invasive plants. Realizing that some invasive plants or infested areas were missed during
past surveys an uncertainty factor was applied to bring the estimated total infested area up to
approximately 3,700 acres. In addition, evidence shows that the species present in the Forest and
Scenic Areawould likely expand their population at arate of 8 to 12 percent each year (USDA
Forest Service, 1999). To account for this growth over the life of the project (15 years), a
“foreseeable” rate of spread of 10 percent per year was also applied to estimate the total
foreseeable infested acres (Table 1-1), hereafter referred to as the treatment acres.

1-6



Site-Specific Invasive Plant Treatments

Table 1-1: Rate of Spread for Inventoried Treatment Area Acres

Year Acres at Start of Year 10% Rate of Spread
1 3672 367
2 4039 404
3 4443 444
4 4887 489
5 5376 538
6 5914 594
7 6505 651
8 7156 716
9 7871 787
10 8658 866
11 9524 952
12 10477 1048
13 11524 1152
14 12676 1268
15 13000

The total treatment acres were adjusted slightly to incorporate anecdotal evidence and expert
knowledge, including delays in treatment, spread of invasive plants and other factors which
spread plant seeds. The expansion in population size is due to plant growth as well as spread by a
variety of vectorsincluding wind, water, animals, and human activities where they are present.
Also, due to the high cost of treatment, it is highly unlikely that we would be able to take action
in al inventoried areas immediately. During the time between the inventory and treatment, plant
populations would grow and spread. Invasive plant spread is unpredictable and over the life of
the project, target species could spread, expanding the size of the populations and thus, the size
of the area needing treatment. Therefore, these acres considered for treatment include the 208
treatment areas containing known populations analyzed in this document and cover
approximately 13,000 acres, with 11,000 acres on the Forest and 2,000 acres on the Scenic Area.
To account for the unpredictability of growth and spread, all 13,000 acres are analyzed for
potential treatment; however, only the acres infested at the time of treatment would treated with
manual, mechanical, cultural (goat grazing), and herbicide methods.

An example of an expanded treatment area is invasive plant infestations along road systems
within the Forest and Scenic Area (Figure 1-2). The inventoried infestations are displayed as
black circles. Since these infestations are along aroad and are likely to spread via vehicular
traffic, it is probable the infestations would continue to expand. In addition, given current budget
levels and project timelines, the treatment area may not be treated for several years. Asaresullt,
individual infested areas adjacent to one another were combined to form one site, or treatment
area, because they are likely to spread together.
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Figure 1-2: Diagram of treatment areas.

Area

Invasive Plant
Infestations

Forest Service Road Vector of Spread

In addition to the treatment areas known to be infested with invasive plants, additional
infestations are likely to be found. These additional infestations may be newly inventoried
infestations or areas containing newly established invasive plant species, such as garlic mustard
or false broom. These additional infestations pose the same threats associated with currently
known invasive plant infestations.

Without action, therefore, invasive plant populations would continue to spread on the Forest and
Scenic Area, which would compromise our ability to manage the Forest and Scenic Areafor
healthy native plant communities and ecosystems and would contribute to the spread of invasive
plants to neighboring lands. As aresult, there is an underlying need on the Forest and Scenic
Areafor:

1. Reduction of invasive plant species at the 208 known sites on the Forest and Scenic Area
by utilizing the treatment strategies of eradicate, control, contain, and suppress (defined
below); and

2. Timely treatment of new/additional invasive plant sites that may be identified in the
future through an Early Detection/Rapid Response strategy.

Restoration of healthy, native communities and functions at sites impacted by invasive plants
would occur as a connected action.
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The treatment strategies taken from the Invasive Plant FEIS (2005a) (page 3-78) are defined as:

e Eradicate: Attempt to totally eliminate an invasive plant species from the Forest and
Scenic Area, recognizing that this may not actually be achieved in the short-term since
re-establishment/re-invasion may take place initially.

e Control: Reduce the infestation over time; some level of infestation may be acceptable.

e Contain: Prevent the spread of the invasive plants beyond the perimeter of patches or
infestation areas mapped from inventories as November 2004.

e Suppress. Prevent seed production throughout the target patch and reduce the area
coverage. Prevent the invasive species from dominating the vegetation of the area; low
levels may be acceptable.

Desired Future Condition

By meeting the purpose and need for this project, the Forest and Scenic Area should be able to
achieve the desired future condition. The desired future condition is an adaptation from USDA
Forest Service, Invasive Plant ROD (2005a), page Appendix 1-1.

e Toretain healthy native plant communities that are diverse and resilient;
e Torestore ecosystemsthat are being damaged; and

e To reduce the need for invasive plant treatment efforts.

For example, two years ago the orange hawkweed infestation in the Mt. Hood Wilderness area
was discovered. Over the past two years, volunteer and USDA Forest Service employees have
pulled individual plants, however, the infestation continues to grow and continues to displace
native ground cover in the Burnt Lake trail area. By meeting the desired future condition, the
orange hawkweed site would be eradicated and the native plants would be restored, which would
improve Wilderness characteristics, wildlife habitat, soil productivity, and water quality. Another
exampleisthe Sandy River Delta (SRD). Over 1,000 acres of the 1,500 acre areais infested with
awide variety of invasive plants, including Canada thistle, scotch broom, reed canarygrass,
Himalayan blackberry, and common tansy. Given the number and extent of invasive plants,
treatment needs to be aggressive and the proper tools need to be used. Restoring the native plant
community would increase wildlife and aquatic habitat, improve soil productivity and water
quality, and maintain scenic integrity.

The desired future condition isillustrated in the following picture series (Figure 1-3) from the
SRD. Thissmall areain the SRD was treated using mechanical means. The new tools assessed in
this EIS would allow the aggressive treatment of invasive plants throughout the SRD, rather than
just within small, isolated pockets.
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1.3 Proposed Action

The action proposed by the USDA Forest Service to meet the first part of the purpose and need is
to treat the 208 treatment areas (13,000 acres) with integrated weed management (IWM)
methods. All treatment areas are analyzed in Chapter 3. Only the area actually containing
invasive plants would be treated in any given year. As aresult, the areaimpacted by treatmentsis
likely to be less than the total treatment acres. For example, in the SRD approximately 1000
acres are infested with invasive plants; however, the entire SRD (approximately 1500 acres) is
being analyzed to allow for treatment if the invasive plants spread to new areas of the SRD.

The proposed treatment of these invasive plant sites would eradicate, control or contain invasive
plants and restore native vegetation to discourage re-infestations. Treatment of invasive plants
includes a combination of manual (e.g., hand pulling, cutting), mechanical (e.g., mowing,
brushing, weed eating), cultural (goat grazing), and herbicide (e.g., broadcast spraying, spot
spraying) treatment methods. Site-specific treatment prescriptions are based on the biology of
particular invasive plant species, site location, size of the infestation, and proximity to water.
Treatments would be designed to reduce the adverse effects to fish, wildlife, and sensitive plant
species by implementing Project Design Criteria (PDC) (Section 2.2), while maximizing the
reduction of the invasive plants targeted. PDC are a set of required, implementation measures
applied to projects to ensure that the project is done according to environmental standards and
adverse effects are within the scope of those predicted in this EIS.
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Figure 1-3: Picture series illustrating desired future condition at Sandy River Delta.

1992 — USDA Forest Service acquired 1995 — Sandy River Delta
Sandy River Delta with invasive species infested with invasive plants

Mowing ivsie plantsat Sandy ier Delta . DESIRED FUTURE CNDITION!

In addition, the treatment prescriptions would follow IWM methods. Thisis a process by which
one selects and applies a combination of management techniques (manual, mechanical, and
herbicide for example) that, together, would control a particular invasive plant species or
infestation efficiently and effectively, with minimum adverse impacts to non-target organisms. It
is species-specific, site-specific and designed to be practical with minimal risk. Treatments may
be repeated over severa years and up to threetimesin agiven year until site treatment strategies
are met.

The following treatment methods are shown in order of preference, assuming the methods are
effective and practical.

1. Non-herbicide, non-ground disturbing treatment methods , specifically manual,
mechanical and cultural (goat grazing) treatment methods,
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2. Application of herbicides via hand/sel ective treatment methods (e.g., stem injection or
spot spraying);

e Application of low toxicity herbicides, such as clopyralid, imazapic, metsulfuron
methyl, aguatic triclopyr, or aguatic imazapyr;

e Application of moderate toxicity herbicides, such as aquatic glyphosate,
chlorsulfuron, imazapyr, sulfometuron methyl; and

e Application of more toxic herbicides, such as glyphosate, triclopyr, picloram, and
sethoxydim.

3. Application of herbicide via broadcast spraying treatment methods. Preference for
herbicide choice would follow the same order as the hand/sel ective methods.

Although the first preference is non-herbicide, non-ground disturbing methods, this EI'S focuses
analysis on herbicide treatments. On the Forest for the past 13 years and on the Scenic Areafor
thelast 10 years, the USDA Forest Service has had the ability to treat invasive plants with non-
herbicide methods using existing NEPA documents. These treatment methods, however, have
not effectively treated the invasive plant infestations on the Forest or Scenic Area. In addition,
research and anecdotal evidence have demonstrated that herbicide treatments have been found to
be the most effective treatment for many of the invasive plants proposed for treatment (see
Section 3.6 — Botany and Treatment Effectiveness).

The treatments on atotal of 12,963 acres are analyzed to include herbicide treatment methods in
combination with non-herbicide treatment methods (manual, mechanical and cultural). In the
Forest and Scenic Area, the proposed treatments (defined in Chapter 2) include:

e 30 acresof herbicide only treatment;

e 50 acres of manual and mechanical only treatment;
e 310 acres of herbicide plus mechanical treatment;
e 327 acres of herbicide plus manual treatment;

e 1,510 acres of herbicide plus manual, mechanical and cultural treatment, where cultural
treatments refers to goat grazing; and

e 10,736 acres of herbicide plus manual and mechanical treatment.
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The herbicides considered for use are: chlorsulfuron, clopyralid, glyphosate, imazapic, imazapyr,
metsulfuron methyl, picloram, sethoxydim, sulfometuron methyl, and triclopyr. The herbicides
are proposed for each treatment area based on the information provided in Invasive Plant FEIS
(2005a), and Common Control Measures for Invasive Plants of the Pacific Northwest Region
(Mazzu, 2005). The Common Control Measures serves as the basis for the WM proposed
treatments.

In addition to the treatment methods, each treatment area has a restoration objective, which is
part of the long-term strategy to reduce invasive plants. The restoration objectives may either be
passive or active restoration. Passive restoration assumes the treatment area would revegetate
from existing non-invasive vegetation without mulching, planting, or seeding. Active restoration
is site-specific and may include seeding, planting, and/or mulching (see Section 2.1.3).

The action proposed by the USDA Forest Service to meet the second part of the purpose and
need includes an Early Detection / Rapid Response strategy (EDRR) that would be used to treat
newly inventoried invasive plant sites that are unknown at this time and/or new infestations that
become established in the future. Sites that are discovered subsequent to the last invasive plant
inventory, completed in November 2004, would require evaluation to determine if the invasive
plant treatments and environmental impacts are consistent with those analyzed in thisEIS. If the
sites and impacts are found to be consistent, then these new infestations could be treated without
completing another NEPA document.

Overall, treatment would not exceed 30,000 acres of the project area over 15 years for both
known and future infestations. It is estimated that 50 percent of the Forest likely to be infested
with invasive plants had been inventoried (Stein, 2005). The inventoried areas include roads,
campgrounds, quarries, and timber sales. The inventory includes only limited forested areas,
designated Wilderness Areas and recreational trails. Assuming that the infestations on the
remaining 50 percent of the likely infested areas (e.g., roads and quarries) follow a similar
pattern and assuming that the Scenic Area mirrors the Forest, only an additional 13,000 acres
would be infested with invasive plants in the future. In order to account for the uncertainty and
unpredictability associated with invasive plants and their treatments, the treatments acres were
expanded by an additional 15 percent (4,000 acres): 1 percent of unexpected infestations per year
for the life of the project. Combining the known infestations (13,000 acres), future estimate
(13,000 acres), and expansion acres (4,000), the total landscape assessed to be treated is 30,000
acres on the Forest and Scenic Area.

Within thisoverall cap of 30,000 acres over 15 years, there are several additional treatment caps
(limitations) to ensure the treatment does not exceed the impacts analyzed in Chapter 3. These
caps include annual, fifth-field watershed, and riparian reserve limitations.

e Annual cap: The annual treatments would not exceed 13,000 acres within the Forest and
Scenic Area: these treatments would be a combination of known treatment sites and
newly discovered newly inventoried treatment sites. This limitation was chosen because
Chapter 3 analyzes the effects of treating 13,000 acres, so the effects are known.
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e Fifth field watershed cap: Treatment would not exceed three percent per year in any one
fifth-field watershed. If the areas of National Forest System lands within each fifth-field
watershed are less than three percent, treatment would not exceed the amount of National
Forest Service lands (see Table 2-9 for specifics for each watershed). This limitation was
chosen because Chapter 3 analyzes the effects of treating three percent of some fifth-field
watersheds, so the effects are known.

e Riparian reserve cap: Treatment would not exceed 5,000 acres in riparian reserves each
year. Only 40 percent of the total areatreated in each fifth-field watershed could be
located in ariparian reserve for the life of the project.

Note: The acres treated each year would be based on the infestations and invasive plant
budget. Acres would not be treated if invasive plants are not present.

For each cap, each acre treated would only be counted once. For example, if atreatment area of
100 acresistreated 3 times annually, only 100 acres would be counted towards the 13,000 acre
annual cap.

In addition to the caps, triggers and thresholds are designed to prescribe the potential treatment
methods that would be effective and ensure that treatments would be consistent with those
analyzed in this EIS. If the proposed treatments are outside these triggers and thresholds, new
NEPA analysis and disclosure would be required. Examples include conducting invasive plant
treatments that could not be fully mitigated using the PDC; aerial spraying herbicides; using
prescribed burning, tilling, plowing, or cattle grazing as invasive plant treatment methods,
treating more than the designated acres (e.g., 13,000 per year); applying herbicides not analyzed
in EIS; or applying herbicides within Bull Run hydrologic unit. Annually, the Forest and Scenic
Areawould identify sites for potential treatment (both known and newly inventoried) and review
the criteriafor appropriateness of prescribed methods to ensure consistency and effectiveness for
each site. All recommended treatment methods would be documented and approved by the
appropriate responsible official(s). Section 2.1.3 and 2.1.4 contain more details on the EDRR.

Specific invasive plant treatments for each treatment area, including those identified through
EDRR, would be determined using the decision key outlined in Figure 1-4. This decision key
also would be used to determine if newly identified sites are consistent with those analyzed in
thisEIS.
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Figure 1-4: Decision key for Invasive Plant Treatments, including Early Detection/Rapid
ResponseStrategy. Modified from the Salmon-Challis National Forest Environmental
Assessment, USDA Forest Service, 2003.

Step 1A:

Step 1B:

Step 1C:

Step 1D:

Step 2:

Decision Key

Determine the best treatment method based on the invasive plant species present and size of
the infestation, using Common Control Measures (Mazzu, 2005). Determine the treatment
strategy (eradicate, control, contain or suppress). Can the treatment strategy be achieved
using non-herbicide, non-ground disturbing treatment methods, specially manual, mechanical
and cultural (goat grazing) treatment methods?

Yes: Continue to Step 10.
No: Continue to Step 1B.

Determine the best herbicide treatment method to achieve the treatment strategy, using the
Common Control Measures (Mazzu, 2005). Can the treatment strategy be achieved using
treatment methods with least impacts, such as hand/selective treatment methods (e.g., stem
injection or spot spaying)?

Yes: Continue to Step 1C.
No: Document reasons for using treatment methods with more impacts, herbicides applied
via broadcast spraying. Continue to Step 1C.

Determine the most appropriate herbicide to achieve the treatment strategy, using the
Common Control Measures (Mazzu, 2005). Can low toxicity herbicides, such as clopyralid,
imazapic, metsulfuron methyl, aquatic triclopyr, or aquatic imazapic, achieve the treatment
strategy?

Yes: Continue to Step 2.
No: Continue to Step 1D.

Can moderate toxicity herbicides, such as aquatic glyphosate, chlorsulfuron, imazapyr, and
sulfometuron methyl, achieve the treatment strategy?

Yes: Continue to Step 2.
No: Use one of the more toxic herbicides, such as glyphosate, triclopyr, picloram, or
sethoxydim, for herbicide treatment. Continue to Step 2.

If the treatment area was identified in the November 2004 inventory and analyzed in this EIS,
have any site conditions changed? (See Appendices C and K)

If the treatment area was identified through the EDRR, continue to Step 3.

Yes: Continue to Step 3.
No: Continue to Step 8.
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Step 3:

Step 4:

Step HA:

Step 5B:

Step 5C:

Step 6:

Is the treatment method analyzed in this EIS?

Yes: Continue to Step 4.
No: Choose another treatment method OR conduct additional NEPA on treatment methods
(e.g., prescribed burning, aerial applications).

Is there an unforeseen combination of physical conditions (e.g., disturbance, distance to
water, slope, and soils) that is not addressed in the PDC (Section 2.2 — Project Design
Criteria)?

Yes: Conduct additional NEPA on proposed treatment area and treatment method OR
abandon treatment.
No: Continue to Step 5A.

Is the site in a designated Wilderness Area?

Yes: Continue to Step 5B.
No: Continue to Step 6.

If action is not taken, would the natural processes of the Wilderness Area be adversely
affected?

Yes: Continue to Step 6.
No: Continue to Step 5C.

Is there imminent risk of invasive plants spreading outside the Wilderness Area?

Yes: Continue to Step 6.
No: Monitor invasive plant infestation.

Are special status fish, wildlife or plant species, designated critical and essential fish habitat,
or heritage resources present? Special status species are threatened, endangered and
proposed species; USDA Forest Service Pacific Northwest sensitive species; management
indicator species; Survey and Manage species; and other rare or endemic species of
concern. This is determined using maps and/or site conditions (See Appendices C and K)

Yes: Use treatment methods that pose low or negligible risk to fish, wildlife and plant
species, water, and heritage resources. Examples include use of selected herbicides
(e.g., clopyralid, imazapic, metsulfuron methyl, aquatic triclopyr, or aquatic imazapic),
manual or mechanical treatments, in conjunction with PDC. Continue to Step 7.

No: Continue to Step 7.
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Step 7:

Step 8:

Step 9A:

Step 9B:

Step 9C:

Step 9D:

Step 10:

Are surveys required for special status species?

Yes: Conduct necessary surveys. Evaluate results of surveys. If surveys illustrate a risk to
the species surveyed, use treatment methods that pose low or negligible risk to fish,
wildlife and plant species. Examples include use of selected herbicides (e.g., clopyralid,
imazapic, metsulfuron methyl, aquatic triclopyr, or aquatic imazapic), manual or
mechanical treatments, in conjunction with PDC. Continue to Step 8.

No: Continue to Step 8.

Is the proposed treatment area in a municipal watershed or designated irrigation district?

Yes: Notify the municipal watershed and irrigation districts of proposed treatments. Ensure
all applicable, existing agreements are being implemented and followed.
No: Continue to Step 9.

Is the proposed treatment within the designated annual treatment caps of 13,000 acres per
year?

Yes: Continue to Step 9B.
No: Conduct additional NEPA on additional treatment acres OR abandon treatment.

Is the proposed treatment within the allowable treatment acres in each fifth-field watershed?
(See Table 2-9)

Yes: Continue to Step 9C.
No: Conduct additional NEPA on additional treatment acres OR abandon treatment.

Is the proposed treatment within the designated annual riparian reserve cap of 5,000 acres
with only 40 percent of the total area treated in each fifth-field watershed being located in a
riparian reserve? Is the proposed treatment within the overall cap of 40 percent of each fifth-
field watershed for the life of the project?

Yes: Continue to Step 9D.
No: Conduct additional NEPA on additional treatment acres OR abandon treatment.

Is the proposed treatment within the overall project cap of 30,000 acres over 15 years?

Yes: Continue to Step 10.
No: Conduct additional NEPA on proposed treatment area and treatment method OR
abandon treatment.

Document treatment methods for each treatment area. If treatment area is identified using the
EDRR, prepare a document demonstrating how the new treatment is within the scope of the
original NEPA decision. Post treatment sites and consistency documentation on websites, as
specified in PDC. Continue to Step 11.
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Step 11:

Step 12:

Step 13:

Implement invasive plant treatment and all appropriate PDC. Is active restoration necessary?

Yes: Implement appropriate restoration strategies as outline in Section 2.1.3, in conjunction
with PDC. Continue to Step 12.
No: Allow passive restoration to revegetate treatment site. Continue to Step 12.

Implement monitoring framework as outlined in Section 2.3. Are invasive plants present at the
time the treatment area is monitored?

Yes: Continue to Step 1.
No: Continue to Step 13.

Implement monitoring framework for restoration as outlined in Section 2.3. Is the restoration
strategy effective?

Yes: Healthy, native plant communities and function have been restored.
No: Continue to Step 11.
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1.4 Management Direction

This EIS process and documentation has been completed according to direction provided in the
National Forest Management Act (NFMA), National Environmental Policy Act (NEPA), Council
on Environmental Quality regulations, Wilderness Act, Columbia River Gorge National Scenic
Area Act, Clean Water Act, and Endangered Species Act. The EISistiered to the Mt. Hood
National Forest Land and Resource Management Plan Final Environmental |mpact Statement
and Record of Decision, and incorporates by reference the accompanying Land and Resource
Management Plan (1990) (also called the Forest Plan), as amended by the Northwest Forest Plan
(1994). The Forest Plan guides all natural resource management activities and establishes
management standards and guidelines for the Forest. It describes resource management practices,
levels of resource production and management, and the availability and suitability of lands for
resource management. The Northwest Forest Plan identifies |land allocations and management
direction to respond to the underlying needs of managing substantial parts of these forests for
late-successional and old-growth conditions, for a predictable and long-term supply of timber.
Also, the EISistiered (where appropriate) to the Columbia River Gorge National Scenic Area
Management Plan (1992, 2004). The Scenic Area Management Plan includes guidelines and land
use designations for the General Management Areas and Scenic Management Areas for scenic,
cultural, natural and recreational resources contained on the agricultural, forest, residential and
commercia lands found with the Congressionally designated area. The project is consistent with
all applicable Federal, state and local laws.

Invasive plant management direction on the Forest and Scenic Areais provided by the Invasive
Plant ROD (2005b). This ROD releases the USDA Forest Service from direction provided by the
1988 Environmental Impact State and 1988 Record of Decision for Competing and Unwanted

V egetation, and the associated 1989 Mediated Agreement for invasive plant management. The
portions of the 1988 Record of Decision and 1989 Mediated Agreement that apply to unwanted
native vegetation are not impacted by the new decision or this project. The new invasive plant
direction is provided in the form of desired future condition statement, standards for the
prevention and management of invasive plants, and inventory and monitoring framework
(Appendix 1, Invasive Plant ROD, 2005b). The management direction includes invasive plant
prevention and treatment/restoration standards intended to help achieve the desired future
conditions, goals and objectives. The management direction is expected to result in decreased
rates of spread of invasive plants, while protecting human health and the environment from the
adverse effects of invasive plant treatments. Through this management direction, new invasive
plant treatment tools are provided for all National Forest System lands in Oregon and
Washington. This site-specific EIS tiers to the Invasive Plant ROD (2005b) and Invasive Plant
FEIS (2005a) in order “to eliminate repetitive discussions of the same issues and to focus on the
actual issuesripe for decision at each level of environmental review” (40 CFR 1520.20).

A decision to implement Alternative 2 (the Proposed Action) or Alternative 3 (the Restricted
Herbicide Use Alternative) would replace the management direction provided in the
Environmental Assessment for the Management of Noxious Weeds, Mt. Hood National Forest
(USDA Forest Service, 1993a) and the Environmental Assessment for the Application of
Herbicides for the Control and Management of Noxious Weeds on the Barlow Ranger District,
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Mt. Hood National Forest (USDA Forest Service, 1998b). The Environmental Assessment for
the Control and Management of Noxious Weeds and Blackberries on Selected Lands within the
Columbia River Gorge National Scenic Area (USDA Forest Service, 1996¢) and 1999
amendment remainsin effect for the Washington lands in the Scenic Area. Also, this decision
would replace direction for invasive plant treatment methods described in the Sandy River Delta
EIS (USDA Forest Service, 1995€). Treatment methods not analyzed in this EIS (e.g., heavy
machinery) that were analyzed in the Sandy River Delta EIS would remain in effect. Finally, the
Environmental Impact Statement on the Transmission System V egetation Management Program,
Bonneville Power Administration (2001) would not be impacted by the decision resulting from
this analysis, however, additional treatment methods, as analyzed in this EIS, could be used in
this area. All these environmental documents are discussed in Section 2.1.2.

The recent court case Washington Toxics Coalition, et al. vs. U.S. Environmental Protection
Agency (Case No. C01-0132C) regarding listed salmon species and the use of pesticides does
not impact any of the actions proposed in this EIS. The order from January 22, 2004 specifically
excludes noxious weed programs and allows the * use of pesticides for control of state-designated
noxious weeds as administered by public entities, when such control program implements the
following safeguards that NMFS (National Marine Fisheries Service) routinely requires for such
programs:

1. Aerial application cannot occur within 100 yards of Salmon Supporting Waters,

2. Broadcast spraying cannot occur within 20 yards of Salmon Supporting Waters or when
wind speeds are greater than five miles per hour;

3. Chemical spraying cannot occur within 15 feet of Salmon Supporting Waters or when
wind speeds are greater than five miles per hour;

4. Only those Pesticides registered by EPA under the Federal 1nsecticide Fungicide, and
Rodenticide Act (“FIFRA™), 7 U.S.C. 88 136-136(y), for aquatic application can be used
within 15 feet of Salmon Supporting Waters,

5. Pesticides cannot be used when precipitation is occurring or is forecast to occur within 24
hours;

6. All spraying operations must be overseen by a certified applicator; and
7. For 2,4-D and triclopyr, only the amine formulations of 2,4-D and triclopyr can be used.”
Theses safeguards are incorporated into the PDC and through consultation with regul atory

agencies, including NMFS and U.S. Fish and Wildlife Service (Page 9-10 of Court Order,
January 22, 2004).
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1.5 Management Standards and Guidelines

The Invasive Plant FEIS (2005a) defines pesticide as “any substance or mixture of substances
intended to prevent, destroy, repel, or mitigate any pest; or any substance or mixture of
substances intended for use as a plant regulator, defoliant, or desiccant.” The Invasive Plant FEIS
(2005a) defines an herbicide as “achemical preparation designed to kill plants, especially weeds,
or to otherwise inhibit their growth”. Based on these definitions, six standards and guidelinesin
the Forest Plan (Table 1-2) currently discourage or prohibit the use of pesticides, including
herbicides, on the Forest.

Table 1-2: Forest Plan Standards and Guidelines discouraging or prohibiting pesticide
use.

Standard & Guideline * Page #
Water (FW-076): Potentially detrimental materials associated with management
activities (e.g. pesticides, fertilizers, and road surface treatments) shall be 4-57

prevented from entering water or other areas not intended for treatment.

Wilderness (A2-082): Pesticides use shall be prohibited. 4-142

Outdoor Education Areas (A12-031): Herbicides should not be applied outside of

roads rights-of-way. 4-200
Pileated Woodpecker/Pine Marten Habitat (B5-041): Herbicides should not be 4-244
permitted outside of road rights-of-way.

General Riparian Area (B7-070): Application of herbicides shall be discouraged. 4-260

Vegetation Management (A1-WR-064): Chemicals shall not be used to control

. NI Amendment #7
noxious weeds in riparian areas

A Forest Plan amendment of these standards and guidelines are proposed for both the Proposed
Action and Restricted Herbicide Use Alternatives to allow for careful and targeted herbicide use
to treat the invasive plantsidentified, in conjunction with the required PDC and according to the
standards from the Invasive Plant ROD (2005b) (see Appendix A — Standards from Preventing
and Managing Invasive Plant Record of Decision, 2005)

1 Shall isdefined as: “Action is mandatory!” Should is defined as: “Action is required; however, case by case
exceptions are acceptable if identified during interdisciplinary project planning environmental analyses.
Exceptions are to de documents in environmental analysis (National Environmental Policy Act 1969) public
documents.” [Page Four — 45, Forest Plan.]
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In addition, sixteen Forest Plan standard and guidelines discuss pest management. Based on the
language of the standard and guideline, the context in the Forest Plan, and definitions provided
by the Invasive Plant FEIS (2005a) these standards and guidelines do not apply to invasive plant
management, but do apply to pest, insect and disease management. The standards include: FW-
550/551, A2-112, A3-050, A3-051, A4-046, A5-040, A6-037, A7-029, A9-044, A10-030, B3-
042, B4-053, B6-041, B7-068, and EA 1. This EIS does not amend any of these standards.

The Columbia River Gorge National Scenic Area Management Plan states “ County, State and
Federal regulations. . . for pesticide use shall be followed” (page I-81). Since al actions being
considered follow all applicable Federal, state and local laws, the EIS is consistent with the
direction specific for the Scenic Area.

All of the applicable standards and guidelines from the Forest Plan and Northwest Forest Plan
that pertain to this project are contained in Appendix B; all the applicable standards from the
Scenic Area Management Plan are contained in Appendix C. These standards and guidelines
cover al resource areas analyzed in this EIS. In addition, all watershed assessments prepared

using the Northwest Forest Plan were reviewed and found to be consistent with the Proposed
Action and alternatives.

1.6 Decision Framework

The Forest Supervisor for the Mt. Hood National Forest and the Area Manager of the Columbia
River Gorge National Scenic Area are the responsible officials for this EIS. Given the purpose
and need, the responsible officials review the Proposed Action, alternatives to the Proposed
Action, and the environmental consequencesin order to make the following decisions:

e Would this project be implemented as proposed, as modified by an aternative, or not at
al?

e What PDC and monitoring requirements would the USDA Forest Service apply if this
project isimplemented?

e What amendments, if any, to the Forest Plan or the Scenic Area Management Plan as
amended by the Invasive Plant ROD (2005b) are required to implement this project?

Factors influencing the decision on selection of an alternative include:
e How well the alternative meets the purpose and need for action;
e Potential effects of treatment to the environment; and

e Economic efficiency of treatments.
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1.7 Public Involvement

Public involvement has occurred throughout the NEPA process. The project was included in the
winter 2003 and spring 2005 Schedule of Proposed Actions distributed by the Forest. Two
Notices of Intent (NOI) requesting public comment were published in the Federal Register on
February 23, 2004 and updated on April 29, 2005. Information on the proposal was posted on a
project website (http://www.fs.fed.us/ré/invasiveplant-ei/site-specific/MTH/), and provided via
direct mailing to approximately 1,200 individuals, organizations, agencies, businesses,
recreational residence owners, and local and Tribal governments.

Due to the complexity of the Proposed Action, additional public involvement steps were taken to
solicit public input during the analysis phases. An update |etter was mailed to approximately 150
addresses, including all respondents to both scoping letters and county noxious weed
coordinators. Also, meetings were held with governmental agencies, tribes, and organizations to
discuss the project in greater detail.

The DEIS was available for public comment from May 26 to July 13, 2006. The Notice of
Available (NOA) initiating the 45-day comment period was published in the Federal Register on
May 26, 2006. Approximately 22 hardcopies of the documents, 191 CDs, and 977 summaries
were either mailed or delivered to individuals, organizations, interested Tribes, and government
agencies. All recreational residence permitees, approximately 550 people, received a summary or
CD announcing the project. In addition, the document was made available on the Mt. Hood
National Forest website (http://www.fs.fed.us'r6/mthood/projects/) and the project website
(http://www.fs.fed.us/ré/invasiveplant-ei/site-specific/MTH/). Hard copies of the document
were made available for public viewing at six USDA Forest Service offices.

In addition, the USDA Forest Service hosted two open houses on June 8, 2006 in Hood River
and June 19, 2006 in Sandy. Press rel eases announcing these meetings were distributed to local
newspapers on May 26, June 6 and June 14, 2006. Announcements of the meetings appeared in
the Sandy Post, Hood River News and The Oregonian.

During the pubic comment period 25 responses were received. Resource specialist reviewed and
responded to the comments and, in many cases, made changes to the EIS as aresult. The
comments and responses as well as all governmental agency responses (Federal, State and local)
can be found in Appendix Z — Response to Comments.

All mailing lists are available in the project file, located in the Mt. Hood National Forest
Headquarters Office in Sandy, Oregon.

1-23



Final Environmental Impact Statement

1.8 Issues

NEPA directs federal agencies to focus analysis and documentation of significant issues related
to the Proposed Action. The scoping process resulted in the identification of some potential
issues to be addressed in the EIS. An “issue’ arises from the rel ationships between actions
(proposed, connected, similar, cumulative) and environmental consequences (physical,
biological, cultural, and socioeconomic). In this EIS, issues are defined as points of discussion,
debate, or dispute about the environmental effects of the Proposed Action. The issues are divided
into three groups: key, resolved and tracking issues.

Key issues are those that are within the scope of the Proposed Action and suggest the need to
consider different actions or project design criteria. Key issues as used in this EIS are those that
are used to formulate alternatives, affect the design of aternative components, prescribe PDC, or
describe environmental effects. Key issues are identified as such due to their geographic
distribution, duration of effects, intensity of interest by the public, or resource area conflict.
Alternative 3 (Restricted Herbicide Use Alternative) was designed to address the key issues.
Resolved issues are significant issues identified by the public that have been fully mitigated
through the development of alternatives or PDC. As such, these issues do not have any
measurable impacts or environmental consequences.

Tracking issues are those that have been determined to be relevant, but are not used to formulate
alternatives. These issues often describe minor or consistent consequences among alternatives
considered in detail. These issues usually are addressed through adherence to standards and
guidelines, appropriate laws and regulations, consistency with decisions made in the Invasive
Plant ROD (2005b), or as covered by the PDC. Tracking issues are generally of interest or
concern to the public, and are tracked throughout the document.

In addition, issues outside the scope of this analysis were identified. The Council of
Environmental Quality requiresthe USDA Forest Service to identify and eliminate from detailed
study issues that are not significant (40 CFR 1501.7). Issues may be eliminated from further
anaysis when the issue is outside the scope of the EIS; are already decided by law, regulation,
Forest Plan, or other higher level decision; are not clearly relevant to the decision to be made; or
are conjectural and not supported by good scientific or factual evidence. These issues raised
through the scoping process are discussed briefly.

The key, resolved and tracking issues as well as issues outside the scope are listed and
summarized below.
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Key Issues

Key Issue 1 — Treatment Effectiveness

Invasive plant treatments can vary in effectiveness, depending on the invasive speciesto be
treated, size of the population/infestation, method of treatment, and a host of other factors
including timing, weather, soils, and moisture. The choice of treatment methods in combination
with other factors needs to reflect a balance between optimum effectiveness and protection of the
desirable botanical resources. The proposed aternatives and treatment methods vary in how well
they provide the tools to effectively treat invasive species and protect natural resources,
including water quality, fish, wildlife, soil productivity, and native plant communities.

Further, the presence and spread of invasive plants within the Forest and Scenic Area may affect
the presence and spread of invasive plants on neighboring ownerships. The effectiveness of
treatments would influence if and to what degree invasive plants might spread to other
ownerships.

Indicatorsfor Comparing Alternatives

e Treatment methods proposed

e Acresof invasive plants treated using herbicides

e Effectiveness of invasive plant treatments and treatment method combinations

e Restoration potential for establishment of native plants to prevent future infestations
e Likelihood for invasive plantsto spread to adjacent ownerships

Discussion of the issues can be found in Section 3.6 — Botany and Treatment Effectiveness.
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Key Issue 2 — Economic Efficiency

Invasive plant treatments vary in cost, which affects the acreage that could be effectively treated
each year given a set budget. The proposed treatments would be costly and fiscal resources are
always limited. In addition to cost efficiency, the treatment methods vary in the amount of
employment provided. Increasing the number of jobs could benefit local communities that are
suffering from reduced employment levels.

Indicatorsfor Comparing Alternatives

e Cost of treatments

e Number of full-time jobs created (measured as $20,000 per year)
Discussion of thisissue can be found in Section 3.7 — Economic Efficiency.
Key Issue 3 — Water Quality and Aquatic Organisms
The application of herbicidesin riparian areas has the potential to contaminate water and cause
mortality to fish and other aquatic species. Herbicides that do not directly affect fish may affect
their food chain through lethal effects to aguatic insects, plants, or algae. Sub-lethal effects, such
as behavior changes, could result in increased vulnerability to predators. Fish and other aguatic
organisms may also be impacted by manual and mechanical treatments, which may change
dissolved oxygen levels, nutrients, water temperature, turbidity, fine sediment, and riparian
structure.

Indicatorsfor Comparing Alternatives

e Acresof herbicide treatment in riparian reserves at known sites

e Acres of herbicide treatments within aguatic influence zone at known sites
Aquatic influence zone is the 100 feet closest to a water source.

e Number of treatment sites with a higher risk of effects from herbicides to aguatic
organisms

Discussion of thisissue can be found in Section 3.9 — Water Quality and Section 3.10 — Aquatic
Organisms and Habitat.
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Resolved Issues
Human Health and Safety

Invasive plant treatments within the Forest and Scenic Area may result in health risks to forestry
workers and the public, including contamination of special forest products and drinking water.
The health and safety of forestry workers and the public may be at risk from exposure to
herbicides. The public expressed particular concern about human health effects related to the
toxicity of herbicides and drinking water contamination. Public concern for drinking water
contamination is high for the Forest, since it serves as a drinking water source for athird of
Oregonians. Implementing the PDC, as required by the alternatives, would mitigate any possible
impacts to human health and safety.

Additional information is available in Section 3.5 — Human Health and Safety.
Accidental Herbicide Spills

Accidental spills may cause serious harm to human health and the environment. Accidenta spills
are an inherent risk of using herbicides. Herbicide spills are not an intended action associated
with invasive plant management. The PDC discussed in Section 2.2 include measures to prevent
accidental spills aswell as response measures to reduce the impacts of a spill. The PDC require a
pre-operation briefing, herbicide emergency spill response plan, mixing locations, transportation,
and public notification. Examples include:

e A pre-operations briefing would be required annually and documented prior to treatment.
The briefing would include safety issues, location, timing, treatment methods, herbicides
approved for use, PDC, and other pertinent topics.

e Applicators would have an Herbicide Emergency Spill Response Plan, approved by the
USDA Forest Service, on-site during operations.

e Spray tanks would not be washed or rinsed within 150 feet of any live water.

e No more than daily use quantities of herbicide would be transported to the project site.

e Signs notifying the public of herbicide treatments would be placed at access points to
treatment areas prior to initiating treatment, a minimum of one week in advance of

herbicide treatment.

Additional information is available in Section 2.2 — Project Design Criteria.
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No Herbicide Treatment in Municipal Watersheds

Applying herbicides to invasive plants located within municipa watersheds, especially the Bull
Run Watershed, may degrade drinking water. Existing Forest Plan standards and guidelines, and
the Restricted Herbicide Use Alternative (Alternative 3) address this concern. Effects of
proposed treatments to drinking water and water quality within municipal watershed are
analyzed through the three alternatives considered.

e No treatment areas are proposed within the Bull Run watershed (physical drainage)
where the drinking water source is located. The Forest Plan standard (D-021) stating that
“chemical insecticides and herbicides shall be prohibited within the Bull Run physical
drainage” would remain in effect without any changes.

e Six treatment areas are located in part of The Dalles Municipal Watershed. Five of these
treatment areas are on the road system adjacent to the watershed and one site is located
entirely within the watershed. None of these treatment areas are proposed for herbicide
treatments under Alternative 3.

Additional information is available in Section 3.5 — Human Health and Safety and Section 3.9 —
Water Quality.

Public Notification

The application of herbicides raises many public concerns; informing the public of invasive plant
treatments would help alleviate some concerns. Information regarding location, time, and
treatment method/type should be provided before treatments begin. Public notification isa
required component of the PDC.

Additional information is available in Section 2.2 — Project Design Criteria.
Tracking Issues
Native Plant Communities

Invasive plant treatments, especially herbicides may harm non-target plants, including culturally
significant and special status species (USDA Forest Service Pacific Northwest sensitive plants,
Survey and Manage plant species, federally listed plant species, and plants endemic to the Forest
and Scenic Areq). Different herbicides have varying degrees of potency and selectivity (e.g.,
some herbicides affect certain plant families more readily than others), and application methods
vary in the potential for off-site drift. Asinvasive plants decrease, native plants are expected to
benefit through increased habitat.

Discussion of thisissue can be found in Section 3.6 — Botany and Treatment Effectiveness.

1-28



Site-Specific Invasive Plant Treatments

Wildlife Species

The use of herbicidesto treat invasive plants, if used in the certain habitats, could harm a variety
of wildlife species. Late successional, wetland, talus, and aguatic habitats have special status
species that may be affected by herbicides. Certain herbicides have the potential, for example, to
affect the vital organs of some wildlife species, change body weight, reduce the number of
healthy offspring, increase susceptibility to predation, or cause direct mortality. Wildlife,
especialy birds and mammals, may ingest vegetation or insects that have been sprayed with
some herbicides and potentially experience these types of effects. Amphibians have semi-
permeabl e skin that can absorb chemicals that affect them, but herbicide effects to amphibians
have not been thoroughly tested. Aquatic life stages of amphibians are susceptible to chemicals,
but very little information has been documented on the effects of herbicides.

Discussion of thisissue can be found in Section 3.11 — Wildlife.
Soil Productivity

Healthy soil organisms are fundamental to the ability of soil to provide water and nutrients to
plants. All herbicides potentially can affect soil microorganisms. Manual and mechanical
treatments may cause soil disturbance and/or erosion. Due to these potential impacts and the
removal of vegetation, slope stability may be impacted.

Discussion of thisissue can be found in Section 3.8 — Soils Productivity.
Tribal/Treaty Rights and Environmental Justice

Protecting and maintaining traditional uses of plants, animals, fish, and water rights on tribal
reservation lands and the treaty rights of American Indian Tribesis atrust responsibility of the
Federal Government. The Confederated Tribes of Warm Springs have rights outside the bounds
of their Indian reservation on ceded as well as usual and accustomed sites on the Forest. Invasive
plant treatments have varying impacts to culturally significant plants, which include
huckleberries (Vaccinium membranaceum), blue camas (Camassia species), and possibly
bitterroot (Lewisia rediviva) for the Confederated Tribes of Warm Springs, Y akama Nation,
Confederated Tribes of the Grand Ronde, Nez Perce Tribe, and Confederate Tribes of the
Umatilla Indian Reservation.

Executive Order 12898 (1994) requires federal agencies to identify and address adverse effects
to human health and the environment that may disproportionately impact minority and low-
income people. Also, the Executive Order directs agencies to consider patterns of subsistence
hunting and fishing when an agency action may affect fish and wildlife. Asian, Hispanic, and
Native American communities may be impacted by invasive plant treatments.

Discussion of thisissue can be found in Section 3.14 — Tribal Relations, Civil Rights and
Environmental Justice.
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Issues Outside the Scope
No Invasive Plant Treatments

Some members of the public stated that the USDA Forest Service should not treat invasive
plants. The best approach for addressing invasive plant infestationsis to eliminate human
disturbance, including logging, grazing and the related road building, ground disturbance and
increased vehicular traffic. To address the problem, the members of the public suggested
suspending logging projects until a comprehensive EIS is completed that fully addresses the
existing problem and ‘root causes.’

Thisissue is outside the scope because prevention was an alternative considered, but eliminated
from detailed study (see Section 2.5). Prevention is an important component of invasive plant
management and an integral part to implementing successful treatments. Both the Forest and
Scenic Area are implementing new prevention standards and guidelines through the adoption of
the Invasive Plant ROD (2005b), which took effect in March 2006. Also, both the Forest and
Scenic Area have local prevention standards contained in Appendix D. Despite the importance of
prevention, prevention alone does not meet the purpose and need of timely treatment of known
infestations or timely treatment of new/additional invasive plant sites, and therefore is outside the
scope of thisEIS.

Further, suspending or discontinuing other land management activities, such as timber harvest,
grazing allotments, and related activities, is outside the scope of this Proposed Action, which
focuses exclusively on invasive plant management. These activities are analyzed in other NEPA
documents, which are available at: http://www.fs.fed.us'r6/mthood/projects/ and
http://www.fs.fed.us/r6/columbia/forest/projects/.

Working on Other Ownerships

Some members of the public suggested that the USDA Forest Service obtain the ability to
coordinate with and assist in funding invasive plant management on private adjacent lands.

While cooperating with adjacent landowners on mutual interest actions and/or sharing
information is valuable, thisissue is outside the scope of this project because the purpose of the
project isto reverse the negative impacts caused by invasive plants and restore healthy, native
communities and function at the impacted treatment sites in a cost-effective manner that meets
current management direction. In order to achieve this purpose, the EIS analyzes and addresses
the underlying need for action on the Forest and Scenic Area. Working on other ownerships,
therefore, does not meet the purpose and need, and is outside the scope of the Proposed Action.
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Implementing Invasive Plant Management

Some members of the public suggested that the USDA Forest Service have a budget adequate to
control the spread of invasive plants. The budget would be supplemented by developing
partnerships and using volunteers or other workforces. Partners and volunteer groups would
provide assistance and expertise in the management and treatment of invasive plants.

Thisissue is outside the scope of this project because funding and implementation methods for
invasive plant management on the Forest and Scenic Areawould vary each year as budget levels
change, information and knowledge concerning invasive plants improves, and invasive plant
infestations are reduced. The specifics of implementation would be decided through regular
management practices at the Forest and Scenic Area, with annual recommendations developed
by appropriately trained and skilled staff. Often, these recommendations and considerations
include the establishment of partnerships. The specific details of funding and implementation
practices, therefore, are not addressed through NEPA and are outside the scope of thisEIS.

1.9 What is Not Included

This action addresses the treatment of invasive plants on the Forest and Scenic Area. It does not
address the prevention of invasive plant infestations. Prevention is addressed through the
adoption of the standards and guidelines presented in the Invasive Plant FEIS (2005a), national
and regional direction, best management practices for invasive plants devel oped by the Forest
and Scenic Area, and provisionsin separate environmental documents and contracts. See
Appendix A — Standards from Preventing and Managing Invasive Plant Record of Decision,
2005. Also, see Appendix D — Prevention of Invasive Plants - A Strategic Collaborative Effort
for Mt. Hood National Forest and the Columbia Gorge National Scenic Areain Oregon.

Additionally, this action does not include the following.

e Invasive plantsfloating or submerged in water: Aquatic invasive plant species are
currently being addressed through other federal actions in cooperation with the states.

e Biological control agents: These agents have already been analyzed by the U.S.
Department of Agriculture, Agricultural Plant Health and Insect Service (APHIS). The
environmental documents are available at:
http://www.aphis.usda.gov/ppag/weeds/enviro2.html The Oregon Department of
Agriculture releases biological control agents for all land ownerships across the State of
Oregon.

e Experimental trials of herbicides conducted by the U.S. Environmental Protection
Agency (EPA) to test new products.

e Aeria herbicide applications or prescribed fire treatment methods.
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CHAPTER 2: Alternatives, Including the Proposed Action

Chapter 2 describes and compares the alternatives considered for invasive plant treatment within
the Mt. Hood National Forest (the Forest) and the Columbia River Gorge National Scenic Area
in Oregon (the Scenic Area). A description and map are provided for each. Also, this section
presents the alternatives in comparative form, defining the differences between each alternative
and providing abasis for choice among options for the Responsible Officials and the public.

The alternatives described in Chapter 2 are derived from a detailed project database, based on
invasive plant inventories from November 2004. The proposed treatment areas cover
approximately 13,000 acres in Multnomah, Hood River, Wasco, Clackamas, Jefferson, and
Marion counties (See Figure 2-1). Thisrepresents 1.1 percent of the National Forest System
lands within the Forest and Scenic Area. Approximately 11,000 acres are located within the
Forest and 2,000 acres within the Scenic Area. The Forest acres are distributed on all four ranger
districts, including 2,444 acres on Barlow Ranger District, 5,596 acres on Hood River Ranger
District; 1,270 acres on Clackamas River Ranger District; and 1,868 acres on the Zigzag Ranger
District (See Figures 2-2 to 2-6: Maps of Proposed Treatment Areas for the Proposed Action on
the Scenic Area and each District). The treatment areas are located in a variety of site types: 63
percent in disturbed areas (roads, quarries, utility corridors), 20 percent in recreational sites
(developed campgrounds, permit areas, recreational residences), 17 percent in forested/natural
areas (clearings, flood plains, meadows, forested sites, plantations), and less than 1 percent in
administrative sites.

Treatment methods (herbicide and non-herbicide) and site treatment strategies are identified
based on the location, extent and biology of existing invasive plant species. Treatment methods
were developed using Common Control Measures Invasive Plants of the Pacific Northwest
Region (Mazzu, 2005) and in accordance with USDA Forest Service Handbook (FSH) 2109.14 —
Pesticide-Use Management and Coordination Handbook (USDA Forest Service, 1994c).
Treatment priorities, methods, and strategies are tiered to the Pacific Northwest Region Invasive
Plant Program — Preventing and Managing Invasive Plants Final Environmental Impact
Statement (Invasive Plant FEIS) (USDA Forest Service, 2005a). A primary focus of the site-
specific analysisis development of treatment prescriptions that comply with the invasive plant
treatment standards adopted by the Pacific Northwest Region of the USDA Forest Service. All
herbicide treatments require the completion of the Pesticide-Use Proposal Form FS-2100-2
(Appendix E) to document decisions to use pesticides on National Forest System lands. All
recommended treatment methods would be documented and approved by the appropriate
responsible official(s). More information on how the treatments methods were chosen and the
required steps to treat invasive plants each year is contained in the following sections.
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Figure 2-1. Map of Proposed Treatment Areas for the Proposed Action.
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2.1 Alternatives Considered in Detall

2.1.1 Alternative Development Process

The interdisciplinary team (IDT), including the Responsible Officials, followed the USDA
Forest Service handbook (1909.15) for developing and considering alternatives. Alternatives
were developed to meet the purpose and need and to respond to public issues, while effectively
treating invasive plants and restoring native ecosystems.

The USDA Forest Service developed three alternatives: No Action (Alternative 1), Proposed
Action (Alternative 2), and Restricted Herbicide Use (Alternative 3) alternatives. The No Action
(Alternative 1), defined as treatments that are currently approved under existing NEPA decisions,
was compared to the need for action as documented in the database. Within both the Forest and
Scenic Area, existing treatment methods, specifically manual and mechanical methods, have not
effectively treated the invasive plant infestations within the Forest and Scenic Area. For this
reason, the focus of this EIS is on the use of new herbicides and treatment methods that became
available through the Pacific Northwest Region Invasive Plant Program — Preventing and
Managing Invasive Plants Record of Decision (Invasive Plant ROD) in 2005 (USDA Forest
Service, 2005b).

Public and interagency issues centered on treatment effectiveness, cost efficiency, herbicide
toxicity, and potential adverse effects of using herbicides. The Restricted Herbicide Use
Alternative variesin the amount of herbicide used and the amount of herbicide applied using
broadcast application methods, based on the following concepts:

1. Invasive plants would be treated by manual, mechanical, cultural (goat grazing), or
herbicide methods. The effectiveness of the treatment would vary based on the invasive
plant species present and the treatment method chosen. Herbicide treatment may be the
only cost effective way of effectively treating large, continuous infestations.
Additionally, herbicide treatment may be the most effective for some species.

2. Herbicide treatments, particularly broadcast application methods, have greater inherent
risk of adverse effects from herbicide drift or delivery to water.

The IDT identified six potential discrepancies between the effective treatment options needed to
address the existing infestations and existing management direction in the Forest Plan (see
Section 1.5 — Forest Plan Standards and Guidelines).

Some alternatives that would resolve public concerns were eliminated from detailed study

because they do not meet the purpose and need for action. The eliminated alternatives include:
prevention only and no herbicide use. These are discussed in Chapter 2, Section 2.5.
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Figure 2.2 Proposed Action Map for Columbia River Gorge National Scenic Area
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Figure 2-3. Proposed Action Map for Barlow Ranger District, Mt. Hood National Forest
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Figure 2-4. Proposed Action Map for Clackamas River Ranger District, Mt. Hood National
Forest
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Figure 2-5. Proposed Action Map for Hood River Ranger District, Mt. Hood National
Forest
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Figure 2-6. Proposed Action Map for Zigzag Ranger District, Mt. Hood National Forest
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2.1.2. Alternative 1 — No Action Alternative

Current direction for the management of invasive plants occurs through individual NEPA
documents tiered to the 1988 Environmental Impact Statement and 1988 Record of Decision for
Competing and Unwanted V egetation and the associated 1989 Mediated Agreement. These
individual NEPA documents include: the Environmental Assessment (EA) for the Management
of Noxious Weeds, Mt. Hood National Forest (1993); the Environmental Assessment for the
Control and Management of Noxious Weeds and Blackberries on Selected Lands within the
Columbia River Gorge National Scenic Area (1996); the Environmental Assessment for the
Application of Herbicides for the Control and Management of Noxious Weeds on the Barlow
Ranger District, Mt. Hood National Forest (1998); and the Big Eddy-Ostrander Transmission
Corridor Supplemental Analysisto Transmission System V egetation Management Program,
Final Environmental Impact Statement Bonneville Power Administration (BPA) (2001).

e The Management of Noxious Weeds EA (USDA Forest Service, 1993a) allows the Forest
to manage noxious weeds using afull range of treatment methods, including herbicide
use in combination with other treatment methods. Herbicides are used only as alast resort
when other methods are ineffective. This EA allows treatment of nine diffuse knapweed,
spotted knapweed, and tansy ragwort sites on the Barlow, Bear Springs, Clackamas,
Estacada, and Zigzag Ranger Districts using an integrated weed management program.
Three herbicides are approved for use: picloram (Tordon 22K), glyphosate (Rodeo), and
triclopyr (Garlon 3A). Herbicide application is applied directly to target plants only,
using backpack or motorized sprayers with hand-held nozzles or hand wiping. Herbicide
treatments can occur on approximately 5 acres. Other treatment methods include manual
controls and re-vegetation.

e TheEA for the Control and Management of Noxious Weeds and Blackberries on
Selected Lands within the Columbia River Gorge National Scenic Area (USDA Forest
Service, 1996c¢) and a 1999 amendment permits invasive plant control of 324 acres
targeting 42 specific sites within the Scenic Area. Target invasive plant species include
knapweed, Canada thistle, bull thistle, reed canarygrass, Himalayan blackberry,
houndstongue, and others. Approximately 100 acres are on the Oregon side of the
Columbia River. In addition to this EA, other NEPA documents incorporate invasive
plant management and permit additional acresto be treated. On the Oregon side of the
Scenic Area, thisincludes 1500 acresin the Sandy River Delta (SRD), which is an active
restoration site heavily infested with reed canarygrass, thistles, blackberry, and tansy. On
all these sites, triclopyr (Garlon 3A), glyphosate (Roundup), and picloram (except at
SRD) can be used. Four sites are treated mechanically with mowing, and two sites are
treated by hand pulling. Through these decisions, the Scenic Area can treat up to 1,600
acres with herbicide treatments.
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e The Application of Herbicides for the Control and Management of Noxious Weeds EA
on the Barlow Ranger District (USDA Forest Service, 1998b) allows the use of
herbicides as part of the integrated noxious weed management program. The herbicides
are picloram and triclopyr in the formulations Tordon 22K and Garlon 3A. The invasive
plant species targeted for treatment are houndstongue, diffuse knapweed, spotted
knapweed, meadow knapweed, tansy ragwort, yellow toadflax, and Dalmatian toadflax.
Ground-based herbicide treatments are used to augment manual, mechanical and
biological treatment methods where these methods have proven ineffective or
uneconomical. Herbicide applications are done using spot spray or broadcast (boom)
spray methods. All proposed treatment sites are disturbed areas, such as roads, roadsides,
administrative sites, old clearcuts, and power line corridors, along with some sites
occurring in riparian reserves within the White River watershed. The District treats up to
350 acres annually.

e Big Eddy-Ostrander Transmission Corridor supplemental analysisto Transmission
System V egetation Management Program EIS prepared by BPA (2001) in cooperation
with the USDA Forest Service addresses remedial vegetation maintenance of the Big
Eddy-Ostrander transmission line right-of-way on the Forest'. The project removes
unwanted vegetation within the transmission line right-of-way. Unwanted vegetation is
defined as trees or shrubs that could impede operation and maintenance of the
transmission line, or plant species occurring within the right-of-way that are designated
as noxious by the State of Oregon. Unwanted vegetation is removed by manual,
mechanical and herbicide means. Herbicide use is limited to picloram, triclopyr,
glyphosate, dicamba, or a combination of these herbicides, and al applications are
ground-based (non-aerial herbicide applications). Through this decision, the Forest can
treat approximately 295 acres with herbicide treatments.

As approved by these NEPA decisions, invasive plants can be treated through a variety of
methods on atotal of 2,250 acres; 650 acres on the Forest and 1,600 acres on the Scenic Area. In
the Forest and Scenic Area, most of the invasive plant treatments currently using herbicides are
carried out through agreements with the county noxious weed control boards (Hood River and
Wasco Counties) or Oregon Department of Agriculture. For larger restoration projectsin the
Scenic Area, such as the Sandy River Delta, invasive plant infestations are treated with
herbicides by contractors with licensed pesticide applicators. Treatments within the Big Eddy-
Ostrander transmission line right-of-way on the Forest are administered by BPA. Manual and
mechanical treatments on both units are completed by USDA Forest Service crews, through the
above referenced agreements, or through partnerships and volunteers.

! In June 2005, additional supplemental analysis was completed for the Big-Eddy Ostrander Transmission Corridor
by BPA. This expanded the described project from Multnomah County (Zigzag Ranger District) to Hood River
County (Hood River Ranger District) in order to include the entire transmission corridor. To date, no invasive plant
treatments have occurred to include the entire transmission corridor. To date, no invasive plant treatments have
occurred on National Forest System lands in the Hood River portion of the transmission corridor. Since no
treatments have been completed to date, the No Action Alternative remains unchanged.
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Under the No Action Alternative, the Forest and Scenic Areawould continue to treat invasive
plant species as authorized under these existing NEPA documents. Approximately 1,235 acres
(Table 2-1) were treated in fiscal year 2003, including 600 acres of herbicide treatments; 450
acres on the Forest and 150 acres on the Scenic Area. The remaining 635 acres were treated with
manual and mechanical treatment methods. On the Forest, approximately 40 acres in the BPA
utility corridor received multiple herbicide treatments; the remaining 410 acres of herbicide
treatments were treated only once. In the Scenic Area, approximately 130 acresin the Sandy
River Delta received multiple herbicide treatments; the remaining acres of herbicide treatments
were treated only once. The No Action Alternative map shows the Forest and Scenic Arealands
that have been treated with herbicides since 1999 (Figure 2-7 — Map of No Action Alternative).
Treatment areas on the Scenic Area and each District are displayed on Figures 2-8 through 2-12;
these mapsillustrate all areas that have been treated with herbicides from 1999 to 2003 by
District. Asillustrated by the maps, herbicide treatments for invasive plants have occurred within
the Scenic Area as well as the Barlow, Clackamas River and Zigzag Ranger Districts: no

herbicide treatments have occurred within the Hood River Ranger District. Details on the areas
treated each year are available from the Forest and Scenic Area staff responsible for overseeing
invasive plant management.

Treatment effectiveness varies based on the species treated and treatment method. The herbicide
treatments are estimated to be 75 to 80 percent effective, and the manual and mechanical
+number of infested acres and available funding. Although the number of acres varies, these
acres are indicative of the number of acres and types of treatments applied each year on the
Forest and Scenic Area. The fiscal year 2003 acres are used in Chapter 3 for analysis of the No
Action Alternative.

Table 2-1: Acres of Treatment from October 2003 to October 2004 (Fiscal Year 2003).
These acres are approved for treatment under current NEPA documents on the Forest and
Scenic Area.

Mt. Hood Columbia River Gorge
National Forest National Scenic Area Total
(acres) (acres) (acres)
Herbicide Treatments 450 150 600
Broadcast Spraying 285 130 415
Spot Spraying 165 20 185
Mechanical Treatments 10 500 510
Manual Treatments 100 25 125
TOTAL 560 675 1,235
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Figure 2-7. Map of Proposed Treatment Areas for the No Action Alternative
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Figure 2-8. No Action Alternative Map for Columbia River Gorge National Scenic Area
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Figure 2-9. No Action Alternative Map for Barlow Ranger District, Mt. Hood National
Forest
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Figure 2-10. No Action Alternative Map for Clackamas River Ranger District, Mt. Hood
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Figure 2-11. No Action Alternative Map for Hood River Ranger District, Mt. Hood National
Forest
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Figure 2-12. No Action Alternative Map for Zigzag Ranger District, Mt. Hood National

Forest
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2.1.3. Alternative 2 — The Proposed Action

The Proposed Action would implement invasive plant treatments across approximately 13,000
acres within the Forest and Scenic Area over approximately the next 10 to 15 years (See Figure
2-1 — Map of Proposed Treatment Areas for the Proposed Action). An invasive plant inventory
was completed in 2004, which surveyed about 50 percent of the areas within the Forest and
Scenic Arealikely to be infested with invasive plants (Stein, 2005). The inventory revealed that
approximately 3,600 acres are infested with invasive plants (1,700 acres on the Forest and 1,900
acres on the Scenic Area). With the realization that some invasive plants or infested areas were
missed during past surveys, an uncertainty factor was applied to bring the estimated total infested
area up to approximately 3,700.

Thetotal treatment acres were adjusted slightly to incorporate anecdotal evidence and expert
knowledge, including delays in treatment, spread of invasive plants and other factors that spread
plant seeds. Evidence shows that the invasive plant species present in the Forest and Scenic Area
would likely expand their populations at arate of 8 to 12 percent each year (USDA Forest
Service, 1999). The expansion in population size includes plant growth as well as spread by a
variety of vectorsincluding wind, water, animals, and human activities where they are present.
Also, due to the high cost of treatment, it is highly unlikely that we would be able to take action
in al inventoried areas immediately. During the time between the inventory and treatment, plant
populations would grow and spread. To account for this growth over the life of the project (15
years), a“foreseeable’ rate of spread of 10 percent per year was aso applied to estimate the total
foreseeable infested acres 15 years from now (Table 1-1), hereafter referred to as the treatment
acres.

Many treatment areas contain an aquatic influence zone. An aguatic influence zone is the land
adjacent to perennial and intermittent streams, rivers, ponds, lakes, springs, and wetlands that has
adirect or potentially direct influence on the water body and its function where herbicides may
enter surface waters. This zone has a default width of 100 feet, given the understanding that in
some areas it may be wider pending a site-specific review. The aquatic influence zone is
illustrated in Figure 2-13.

The treatments would be adjusted to meet specific Project Design Criteria (PDC), the purpose of
which isto reduce or eliminate the potential impacts (Detailed in Section 2.2). PDC are a set of
required implementation design criteria applied to projects to ensure that the project is done
according to environmental standards and adverse effects are within the scope of those predicted
inthis EIS.
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Although all treatment areas are analyzed by resource areain Chapter 3 — Affected Environment
and Environmental Consequences, only areas actually containing invasive plants would be
treated in any given year. As aresult, the areaimpacted is likely to be less than the estimated
treatment acres (13,000 acres). The estimated treatment areas represent the worse-case scenario
of invasive plants spreading rapidly without treatment; the worse-case scenario is described in
the Invasive Plant Treatment Prescription Assumptions sections. For example, in the Sandy
River Delta (SRD) approximately 1000 acres are infested with invasive plants. Treatment area
#22-01, however, contains the entire SRD (approximately 1500 acres), and the effects of
treatment methods are analyzed by each resource area over the entire treatment area. This
approach would allow treatment across the entire SRD if the spread of invasive plants to new,
uninfested areas of the SRD or if new invasive plant species infest the SRD. Regardless of the
area analyzed, only the infested acres within the SRD would be treated.

The treatment methods, species, treatment strategies, treatment prescriptions, assumptions, site
restoration strategies, Forest Plan amendments, and Early Detection / Rapid Response strategy
(EDRR) components of the Proposed Action are each described more completely below.

Figure 2-13. lllustration of Aquatic Influence Zone

Figure 2-13. lllustration of Aquatic Influence Zone
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Treatment Methods

Proposed treatment methods include hand pulling, cutting, mowing, hand/selective herbicide
applications, stem injection, spot herbicide spraying, broadcast herbicide spraying, and goat
grazing. These treatment methods are summarized in Table 2-2. The timing for herbicide
treatments would be dependent on the species as well aswind and rain restrictions, which vary

by herbicide.

Table 2-2: Summary of Proposed Treatment Methods. The effectiveness of these treatment
methods are discussed in Section 3.6 — Botany and Treatment Effectiveness.

Method \ Description
Manual Methods
Hand pulling Pulling or uprooting plants can be effective against some shrubs, tree

saplings, and herbaceous invasive plants. Annuals and tap-rooted plants are
particularly susceptible to control by hand pulling. It is not as effective against
many perennial invasive plants with deep underground stems and roots that
are often left behind to re-sprout.

The advantages of pulling include its small ecological impact, minimal damage
to neighboring plants, and low (or no) cost for equipment or supplies. The key
to effective hand pulling is to remove as much of the root as possible while
minimizing soil disturbance. For many species, any root fragments left behind
have the potential to re-sprout, and pulling is not effective on plants with deep
and/or easily broken roots.

Pulling Using Tools

Most plant-pulling tools are designed to grip the plant stem and provide the
leverage necessary to pull its roots out. Tools vary in their size, weight, and
the size of the invasive plant they can extract. The Root Talon is inexpensive
and lightweight, but may not be as durable or effective as the all-steel Weed
Wrench, which is available in a variety of sizes. Both tools can be
cumbersome and difficult to carry to remote sites. Both work best on firm
ground as opposed to soft, sandy, or muddy substrates.

Clipping

“Clipping” means to cut or remove seed heads and/or fruiting bodies to
prevent germination. This method is labor-intensive and effective for small and
spotty infestations.

Clipping and pulling

“Clipping and pulling” means cutting a portion of the invasive plant stem and
pulling it from its substrate, generally the bole of a tree. This method is labor-
intensive, but can be effective for larger infestations.

Stabbing

Some plants can be killed by severing or injuring (stabbing) the carbohydrate
storage structure at the base of the plant. Depending on the species, this
structure may be a root corm, storage rhizome (tuber), or taproot. These
organs are generally located at the base of the stem and under the soil.
Cutting off access to these storage structures can help “starve” or greatly
weaken some species.
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Method

Description

Mechanical Methods

Mowing, cutting,
brushing, trimming,
weed eating

Mowing and cutting can reduce seed production and restrict invasive plant
growth, especially in annuals cut before they flower and set seed. Some
species however, re-sprout vigorously when cut, replacing one or a few stems
with many that can quickly flower and set seed.

These treatments are used as primary treatments to remove aboveground
biomass in combination with herbicide treatments to prevent resprouting, or as
follow up treatments to treat target plants missed by initial herbicide use. Also,
mowing and cutting can be used, in conjunction with herbicide treatments, to
reduce vegetative materials and to promote vigorous growth in order to
decrease the amount of herbicide application needed, and to increase
herbicide effectiveness.

Cultural Methods

Grazing goats

Grazing could either promote or reduce invasive plant abundance at a
particular site. When grazing treatments are combined with other control
techniques, such as herbicides, severe infestations could be reduced and
small infestations may be eliminated. Grazing animals may be particularly
useful in areas where herbicides cannot be applied (e.g., near water) or are
prohibitively expensive (e.g., large infestations). Animals also could be used
as part of a restoration program by breaking up the soil and incorporating in
seeds of desirable native plants.

Goats prefer broadleaf herbs and have been used to control leafy spurge
(Euphorbia esula), Russian knapweed (Acroptilon repens), and toadflax
(Linaria spp.). These animals appear to be able to neutralize the
phytochemicals toxic to other animals that are present in these and other
forbs. Goats could control woody species because they climb and stand on
their hind legs, and browse on vegetation other animals cannot reach. (Tu et
al., 2001)

Herbicide Methods

Hand/Selective

Treatment of individual plants to avoid spraying other desirable plants. There
is a low likelihood of drift or delivery of herbicides away from treatment sites.
This method is used in sensitive areas, such as near water, to avoid getting
any herbicide on the soil or in the water. Hand/Selective methods could be
done under more variable conditions than spot spraying or broadcast spraying
(Tu et al., 2001). Specific methods include:

a. Wicking and Wiping - Involves using a sponge or wick on a long handle to
wipe herbicide onto foliage and stems. Use of a wick eliminates the
possibility of spray drift or droplets falling on non-target plants. Herbicide
can drip or dribble from some wicks.

b. Foliar Application - These methods apply herbicide directly to the leaves
and stems of a plant. An adjuvant or surfactant is often needed to enable
the herbicide to penetrate the plant cuticle, a thick, waxy layer present on
leaves and stems of most plants. There are several types of foliar
application tools available.
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Method

Description

c. Basal Bark - This method applies a 6 to 12 inch band of herbicide around
the circumference of the trunk of the target plant, approximately one foot
above ground. The width of the sprayed band depends on the size of the
plant and the species’ susceptibility to the herbicide. The herbicide can be
applied with a backpack sprayer, hand-held bottle, or wick.

d. Frill or Hack and Squirt - The frill method, also called the “hack and squirt”
treatment, is often used to treat woody species with large, thick trunks. The
tree is cut using a sharp knife, saw, or ax, or drilled with a power drill or
other device. Herbicide is then immediately applied to the cut with a
backpack sprayer, squirt bottle, syringe, or similar equipment.

e. Stem Injection - Herbicides can be injected into herbaceous stems using a
needle and syringe. Herbicide pellets can also be injected into the trunk of
a tree using a specialized tool.

f. Cut-stump - This method is often used on woody species that normally re-
sprout after being cut. Cut down the tree or shrub, and immediately spray or
squirt herbicide on the exposed cambium (living inner bark) of the stump.
The herbicide must be applied to the entire inner bark (cambium) within
minutes after the trunk is cut. The outer bark and heartwood do not need to
be treated since these tissues are not alive, although they support and
protect the tree’s living tissues. The cut stump treatment allows for a great
deal of control over the site of herbicide application, and therefore, has a
low probability of affecting non-target species or contaminating the
environment. It also requires only a small amount of herbicide to be
effective.

Spot Spraying

Spot applicators spray herbicide directly onto small patches or individual target
plants only and avoid spraying other desirable plants. These applicators range
from motorized rigs with spray hoses to backpack sprayers, to hand-pumped
spray or squirt bottles, which can target very small plants or parts of plants.

Broadcast (Boom)
Spraying

A boom, a long horizontal tube with multiple spray heads, may be mounted or
attached to a tractor, ATV (all terrain vehicle) or other vehicle. The boom is then
carried above the invasive plants while spraying herbicide, allowing large areas to
be treated rapidly with each sweep of the boom. Offsite movement due to
vaporization or drift and possible treatment of non-target plants can be of concern
when using this method.

The herbicide is carried in a tank and reaches the nozzles via tubing. All
herbicides are metered out from the nozzles in a controlled manner. The nozzle
controls the droplet size, the area (or cone) being covered by the herbicide and it
could be turned on/off with ease. Some nozzles could rotate. All this flexibility
permits the operator to carefully apply herbicide at specific rates over specific
areas. Many of the new boom spray operations have very sophisticated electronic
monitoring that delivers exact amounts of herbicides and keeps records on rates
and areas covered. Offsite movement due to drift and possible treatment of non-
target plants could be of concern when using this method.

Not all broadcast methods include a boom; boom-less nozzles are currently in use
that can reduce the risk of non-target effects. Backpacks may also be used as a
broadcast tool, if not directed at individual plants.
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Herbicide treatments would be limited to the ten herbicides that were approved for use under the
Invasive Plant ROD (2005b). These herbicides are chlorsulfuron, clopyralid, glyphosate,
imazapic, imazapyr, metsulfuron methyl, picloram, sethoxydim, sulfometuron methyl, and
triclopyr. The following treatment methods are shown in order of preference, assuming the
methods are effective, practical and cost-effective.

1. Non-herbicide, non-ground disturbing treatment methods, specifically manual,
mechanical and cultural (goat grazing) treatment methods,

2. Application of herbicides via hand/sel ective treatment methods (e.g., stem injection or
spot spraying);

e Application of low toxicity herbicides, such as clopyralid, imazapic, metsulfuron
methyl, aquatic triclopyr, or aquatic imazapyr;

e Application of moderate toxicity herbicides, such as aquatic glyphosate,
chlorsulfuron, imazapyr, sulfometuron methyl; and

e Application of more toxic herbicides, such as glyphosate, triclopyr, picloram, and
sethoxydim.

3. Application of herbicide via broadcast spraying treatment methods. Preference for
herbicide choice would follow the same order as the hand/sel ective methods.

Although the first preference is non-herbicide, non-ground disturbing methods, this EI'S focuses
on herbicide treatments. On the Forest for the past 13 years and on the Scenic Areafor the last 10
years, the USDA Forest Service has had the ability to treat invasive plants with non-herbicide
methods using existing NEPA documents. These treatment methods, however, have not
effectively treated the invasive plant infestations on the Forest or Scenic Area. In addition,
research and anecdotal evidence have demonstrated that herbicide treatments have been found to
be the most effective treatment for many of the invasive plants proposed for treatment (see
Section 3.6 — Botany and Treatment Effectiveness). The treatment preferences would be
followed in the Early Detection / Rapid Response strategy (EDRR) (discussed below).

Prescriptions follow these preferences and integrated weed management (IWWM) approach to
achieve effective and practical treatment methods for each site. No single management technique
is perfect for all invasive plant control situations. Multiple management actions are required for
effective control. The strategy of using an integrated selection of management techniques has
been developed for usein avariety of “pest” control situations, including plant pests or invasive
plants. IWM is an approach for selecting methods for preventing, containing, and controlling
invasive plant in coordination with other resource management activities to achieve optimum
management goals and objectives. This approach uses a combination of treatment methods that,
taken together, would control a particular invasive plant species or infestation efficiently and
effectively, with minimum adverse impacts to non-target organisms. IWM seeks to combine two
or more treatment methods that would interact to provide better control than any one of the
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actions might provide alone. The IWM approach contrasts with the traditional approach of using
asingle control action, such as applying herbicides, to treat all invasive plant problems.
Herbicides are one useful technique, but they are not the only method to control invasive plants
and may not always be the most effective. IWM is species-specific, tailored to exploit the
weaknesses of a particular invasive plant species, site-specific, and designed to be practical with
minimal risk to the organisms and their habitats (Colorado Natural Areas Program, 2000).

IWM requires an ecologically based, interdisciplinary approach. Selection of treatment methods
is based on information such as the biology of particular invasive plant species, site location,
proximity to water, and size of the infestation. Multiple entries (up to three times per year) may
be required to appropriately treat the invasive plant species and meet the treatment strategies for
each treatment area (discussed below). Additionally, the prescription combinations often have a
temporal aspect: invasive target species may be treated with herbicide initially, then with manual
or mechanical follow-up as needed. Treatments may be repeated as needed on an annual basis.
Similarly, the herbicide used at atreatment area may change over time as the mixture of invasive
plants present and/or site conditions change.

Speciesto be Treated

A total of 19 invasive plant species are proposed for treatment based on current inventories
(November 2004). Additional species are known to be present on lands adjacent to or near the
Forest and Scenic Area: some of these species are listed in Table 2-3. Several of these species
may already be present within the Forest or Scenic Area, but were not identified during the last
inventory. More invasive plant species may be detected on the Forest and Scenic Areain the
future. Any invasive plant species may be treated under the EDRR and is not limited to these
Species.

Table 2-3: Invasive Plants Proposed for Treatment. Invasive plants proposed for treatment
based on current inventory (November 2004 ), and other invasive plant species likely to be
present or in close proximity to the Forest or Scenic Area. The species not yet present may be
treated under the EDRR.

Inventoried Species
Common Name Scientific Name Symbol (November 2004)
Butter and eggs Linaria vulgaris LIVU2 Yes
Canada thistle Cirsium arvense CIAR4 Yes
Common hawkweed Hieracium vulgatum HIVU Yes
Common tansy Tanacetum vulgare TAVU Yes
Diffuse knapweed Centaurea diffusa CEDI3 Yes
English ivy Hedera helix HEHE Yes
Himalayan blackberry Rubus discolor RUDI2 Yes
Houndstongue Cynoglossum officinale CYOF Yes
Japanese knotweed Polygonum cuspidatum POCUG6 Yes
Meadow hawkweed Hieracium pratense HIPR Yes
Meadow knapweed Centaurea debeauxii (pratense) CEPR2 Yes
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Inventoried Species
Common Name Scientific Name Symbol (November 2004)
Orange hawkweed Hieracium aurantiacum HIAU Yes
Reed canarygrass Phalaris arundinacea PHAR3 Yes
Rush skeletonweed Chondrilla juncea CHJU Yes
Scotch broom Cytisus scoparius CYSC4 Yes
Spotted knapweed Centaurea biebersteinii CEBI2 Yes
St. Johnswort Hypericum perforatum HYPE Yes
Tansy ragwort Senecio jacobaea SEJA Yes
Yellow starthistle Centaurea solstitialis CESO3 Yes
Bohemian knotweed Polygonum bohemicum POBO10 No
Cutleaf blackberry Rubus laciniatus RULA No
Dyer’s woad Isatis tinctoria ISTI No
False broom Brachypodium sylvaticum BRSY No
Garlic mustard Alliaria petiolata ALPE4 No
Giant knotweed Polygonum sachalinense POSA4 No
Herb Robert Geranium robertianum GERO No
Himalayan knotweed Polygonum polystachyum POPO5 No
Leafy spurge Euphorbia esula EUES No
Mediterranean sage Salvia aethiopis SAAE No
Medusahead rye Taeniatherum caput-medusae TACAS8 No
Musk thistle Carduus nutans CANU4 No
Perennial peavine Lathyrus latifolius LALA4 No
Perennial pepperweed Lepidium latifolium LELA2 No
Policeman’s helmet Impatiens glandulifera IMGL No
Puncturevine Tribulus terrestris TRTE No
Purple loosestrife Lythrum salicaria LYSA2 No
Russian knapweed Acroptilon repens ACRE No
Scotch thistle Onopordum acanthium ONAC No
Shining geranium Geranium lucidum GELU No
Squarrosa knapweed Centaurea virgata CEVI8 No
Water hemlock Cicuta maculata CIMA2 No
Whitetop Cardaria draba CADR No
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Treatment Strategies

Based on the species present as well as site-specific conditions, such as ease of access, land
allocation, location near special areas, restrictions due to other sensitive resources, or
invasiveness of the plant in a specific habitat, each speciesin atreatment areais assigned a
treatment strategy. The treatment strategies are defined in Section 1.2 — Purpose and Need for
Action.

Treatment areas containing species with defined treatment strategies of eradicate and control
would receive more intensive treatments than the other treatment strategies. Table 2-4
summarizes the acres under each treatment strategy for the Forest and Scenic Area. ThiSEIS
focuses on eliminating and controlling invasive plant species in order to stop the spread of
invasive plants and restore healthy, native plant communities. The contain and suppress
strategies focus on large areas infested with invasive plants; these areas are likely to never be
completely “weed-free”. Since this EIS focuses on significantly reducing or eliminating invasive
plants at the treatments sites, the strategies of contain and suppress are not prevalent. The
treatment strategy can be dependent on either the site-specific objectives or the invasive plant
Species present.

Table 2-4: Acres by Treatment Strategies. Treatment strategies vary by species, so one
treatment area may have multiple treatment strategies based on the invasive plant species
present. The calculations use the primary treatment strategy for each treatment area. Treat
strategies were developed by the noxious weed coordinators in conjunction with other
specialists on the IDT.

Unit Eradicate Control Contain Suppress

Scenic Area 85 1682 20 0

Forest 5349 5828 0 0
Total 5434 7510 20 0

I nvasive Plant Treatment Prescriptions

After determining the appropriate treatment strategy, a prescription for the treatment is
developed for each treatment area. The treatments would occur over approximately 10 to 15
years. The invasive plant treatment prescriptions follow the IWM approach described in the
previous section. All herbicide treatments require the compl etion of the Pesticide-Use Proposal
Form FS-2100-2 (Appendix E) to document decision to use pesticides on National Forest System
lands. All recommended treatment methods would be documented and approved by the
appropriate responsible official(s) (see Figure 1-4).
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The overall treatment methods (e.g., manual, mechanical, cultural (goat grazing), or herbicide)
and specific treatment methods by treatment type (e.g., hand pulling, mowing) are identified by
treatment areain Appendix F —Site and Treatment Information. The treatment area locations are
illustrated in Figures 2-2 to 2-6: Maps of Proposed Treatment Areas for the Proposed Action on
the Scenic Area and each District. The proposed invasive plant prescriptionsin Appendix G
follow those described in Common Control Measures for Invasive Plants of the Pacific
Northwest Region (Mazzu, 2005). Appendix G summarizes the treatment prescriptions proposed
for the target invasive plant speciesin, or in close proximity to, the Forest and Scenic Area. The
complete document, including more detailed descriptions of the prescriptions and prescriptions
for additional speciesisavailable as Appendix N in the Invasive Plant FEIS (2005a) at
http://www.fs.fed.us/r6/invasiveplant-eis/FEI S.htm. Table 2-5 displays the acres to be treated
and treatment methods within the Forest and Scenic Area.

Table 2-5: Proposed Action Summary of Treatment Methods. Note: Only infested acres
would be treated with herbicides, rather than the entire area being analyzed.

Overall Treatment Acres | Percent of Total
Herbicide 30 0.2%
Herbicide plus Manual 327 2.5%
Herbicide plus Manual & Mechanical 10736 82.8%
Herbicide plus Manual, Mechanical & Cultural
(Goat Grazing) 1,510 11.6%
Herbicide plus Mechanical 310 2.4%
Manual and Mechanical 50 0.4%
Total 12,963 100.0%

Again, athough the first preference is non-herbicide, non-ground disturbing methods, this EIS
focuses on herbicide treatments. On the Forest for the past 13 years and on the Scenic Areafor
the last 10 years, the USDA Forest Service has had the ability to treat invasive plants with single
or a combination of non-herbicide methods (manual and mechanical primarily) using existing
NEPA documents. These treatment methods, however, have not effectively treated the invasive
plant infestations within the Forest or Scenic Area.

The remaining discussion in this section focuses on new herbicides and herbicide methods that
became available through the Invasive Plant FEIS (2005a). Section 3.4 — Basis for Effects
Analysis contains more information on the properties and effects of herbicides. The prescriptions
contain ten herbicides as approved in the Invasive Plant ROD (2005b) and analyzed in the
Invasive Plant FEIS (20054). The active ingredients and commercial names of the herbicides are
summarized in Table 2-6.
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Table 2-6: Active Ingredients and Commercial Herbicide Names. Active ingredient analyzed
in Invasive Plant FEIS (2005a) and commercial herbicide names analyzed in the USDA Forest
Service risk assessments (http://www.fs.fed.us/foresthealth/pesticide/risk.shtml). These

herbicides are included in this EIS and analyzed in Chapter 3. 2

Herbicide/Selected
Brand Names/Action

Properties

General Uses/Known
to be Effective on:

Chlorsulfuron
(Telar, Glean, Corsair)

Interferes with enzyme
acetolactate synthase with rapid
cessation of cell division and
plant growth in shoots and
roots.

Glean — Selective pre-emergent
or early post-emergent

Telar — Selective pre- and post-
emergent.

Both are for many annual,
biennial and perennial broadleaf
species.

Safe for most perennial grasses
and conifers. Some soil residue.

Use at very low rates on annual,
biennial and perennial species;
especially dalmatian toadflax,
houndstongue and perennial
pepperweed.

Clopyralid
(Transline)

Mimics natural plant hormones.

A highly translocated, selective
herbicide active primarily through
foliage of broadleaf species.
Little effect on grasses.

Particularly effective on
Asteraceae, Fabaceae,
Polygonaceae, and Solanaceae
plant species. Some species
include knapweeds, yellow
starthistle, Canada thistle, and
hawkweeds. Provides control of
new germinants for one to two
growing seasons.

Glyphosate
(35 formulations, including
RoundUp, Rodeo, Accord,
Aquamaster)

Herbicide use restricted.

Inhibits three amino acids and
protein synthesis.

A broad-spectrum, non-selective,
translocated herbicide with no
apparent soil activity.

Adheres to soil, which lessens or
retards leaching or uptake by
non-targets.

Low-volume applications are
most effective. Translocates to
roots and rhizomes of perennials.
While considered non-selective,
sensitivities do vary depending
on species. Main control for
purple loosestrife, herb Robert,
English ivy, and reed
canarygrass. Aquatic labeled
formulations could be used near
water.

2 The USDA Forest Service is not endorsi ng any commercial herbicides for use on National Forest System lands. These are the
products analyzed in the risk assessment prepared by SERA.
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Herbicide/Selected
Brand Names/Action

Properties

General Uses/Known
to be Effective on:

Imazapic
(Plateau)

Inhibits the plant enzyme
acetolactate, which prevents
protein synthesis.

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

Use at low rates could control
leafy spurge, cheatgrass,
medusa head rye, toadflaxes,
and houndstongue

Imazapyr °
(Arsenal, Chopper, Stalker,
Habitat)

Herbicide use restricted.

Inhibits the plant enzyme
acetolactate, which prevents
protein synthesis.

Broad-spectrum, non-selective,
pre- and post-emergent for
annual and perennial grasses
and broadleaved species.

Most effective as a post-
emergent. Has been used on
cheatgrass, whitetop, perennial
pepperweed, knotweed species,
dyers woad, tamarisk, woody
species, and spartina. Aquatic
labeled formulations could be
used near water.

Metsulfuron methyl
(Escort)

Inhibits acetolactate synthesis,
protein synthesis inhibitor,
blocking the formation of amino
acids.

Used for the control of many
broadleaf and woody species.
Most susceptible crop species in
the Lily family (i.e., onions,
Allium).

Safest sulfonylurea around non-
target grasses.

Use at low rates to control such
species as houndstongue, sulfur
cinquefoil and perennial
pepperweed.

Picloram
(Tordon K, Tordon 22K)

Herbicide use restricted.

Mimics natural plant hormones.

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

Use at low rates to control such
species as knapweeds, Canada
thistle, yellow starthistle,
houndstongue, toadflaxes, sulfur
cinquefoil, and hawkweeds.
Provides control of new
germinants for two to three
growing seasons.

Sethoxydim
(Poast, Poast Plus)

Herbicide use restricted.

Inhibits acetyl co-enzyme, a key
step for synthesis of fatty acids.

A selective, post-emergent grass
herbicide.

Controls many annual and
perennial grasses such as
cheatgrass.

« 3 Herbicide has formulations registered by EPA for aquatic use, meaning it is approved for application to emerged,
submerged or floating aquatic vegetation, including invasive plants and brush in standing water or on backs and

shores of these aquatic sites.
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Herbicide/Selected
Brand Names/Action

Properties

General Uses/Known
to be Effective on:

Sulfometuron methyl
(Oust, Oust XP)

Herbicide use restricted.

Inhibits acetolactate synthase, a
key step in branch chain amino
acid synthesis.

Broad-spectrum, pre- and post-
emergent herbicide for both
broadleaf species and grasses.

Used at low rates as a pre-
emergent along roadsides.
Known to be effective on reed
canarygrass. (but not labeled for
aquatic use) cheatgrass,
medusahead.

Triclopyr

(Garlon 3A, Garlon 4, Forestry
Garlon 4, Pathfinder I,
Remedy, Remedy RTU,
Redeem R&P)

Herbicide use restricted.

Mimics natural plant hormones.

A growth regulating, selective,
systemic herbicide for control of
woody and broadleaf perennial
invasive plants.

Little or no impact on grasses.

Not proposed for broadcast
application under the Proposed
Action. Effective for many woody
species such as, scotch broom
and blackberry. Also, effective on
English ivy and knotweed
species. Amine formulation may
be used near water

Information adapted from the Invasive Plant FEIS (2005a), Table 3-13, Page 3-91 to 3-92. Risk
information found in SERA Herbicide Risk Assessments (2001b, 2003a, 2003b, 2003c, 2004a, 2004b,
2004c, 2004d, 2004e, 2004f) for each active ingredient. Information on species effectiveness in Tu et al.

(2001) or from product labels.

Several herbicides have restrictions based on the known impacts; these restrictions are detailed in
the PDC (Section 2.2) and Invasive Plant ROD (2005b) standards contained in Appendix A. The
prescribed herbicide treatments are required to be applied at typical application rates (Table 2-7).

Table 2-7: Typical Application Rates of Various Herbicides Used in Oregon and
Washington (Taken from Invasive Plant FEIS (2005a), page 4-2). Clackamas, Multnomah,
Hood River, and Wasco counties, and Oregon Department of Agriculture use these application
rates in all cases, except Imazapyr. Hood River county typical application rate for Imazapyr is
0.7 Ib ai/ac. (Ib ai = pounds of active ingredient; ac = acre).

Herbicide Rate-Typical Ib ai/ac
Chlorsulfuron 0.056
Clopyralid 0.35
Glyphosate 2
Imazapic 0.1
Imazapyr 0.45 (0.70)
Metsulfuron methyl 0.03
Picloram 0.35
Sethozydim 0.3
Sulfometuron methyl 0.045
Triclopyr 1.0
Nonylphenol polyethoxylate (NPE) 1.67

Source: The National Center for Food and Agricultural Policy Agricultural
Pesticide Use Database for 1997. Washington DC. 1998.
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Many of the prescriptions listed in Appendix G — Common Control Measures Summary have
more than one effective herbicide listed. Risk assessments for these herbicides are available on-
line at http://www.fs.fed.us/forestheal th/pesticide/risk.shtml and some herbicide labels are
available at http://www.fs.fed.us/forestheal th/pesticide/label s.shtml. The herbicide or mixture of
herbicides used would depend on the invasive plants present, the biology and ecology of
particular invasive plant species, site location, proximity to water, and size of the infestation.
Since these factors may change over time, the effects analysis described in Chapter 3 analyzes
the impacts of using all possible herbicides that are effective in each treatment area. Appendix H
— Proposed Herbicide Use at Sites in the Proposed Action lists the potential herbicides by
treatment site for the Proposed Action.

Site Restoration Strategies

Each treatment area has a site restoration strategy, which is part of the long-term objective to
reduce invasive plants. The restoration strategy may either be passive or active restoration.
Passive restoration assumes the treatment area would re-vegetate from existing vegetation
without mulching, planting, or seeding. Passive restoration may be appropriate where treated
sites leave only small gaps of bare ground and native vegetation on site would provide an
adequate seed sourceto fill in such gaps. Active restoration is site-specific and may include
seeding, planting, and/or mulching. It is assumed that all priority 1 and 2 (discussed bel ow)
treatment areas would need active restoration to meet the treatment strategies (e.g., eradicate or
control); it is assumed that passive restoration would be acceptable at all other treatment areas to
meet the treatment strategy (e.g., contain or suppress). These assumptions would be validated
and specific restoration needs would be decided after the initial treatment occurs and the
effectiveness would be determined. Each treatment area has an associated restoration strategy,
which islisted in Appendix F.

Promoting the establishment of desirable plant communities through the manipulation of species
composition, plant density, and growth rate is a critical component of invasive plant management
(Masters et al., 1996; Masters and Shelly, 2001; Brooks et al., 2004). Three components of
succession could be manipulated: site availability, species availability, and species performance
(Cox and Anderson, 2004). Although single control tactics, such as treatment with herbicides,
may eliminate or suppress invasive species in the short-term, the resulting gaps and bare soil
create niches that are conducive to further invasion by the same or other undesirable plant
species. On degraded sites where desirable species are absent or in low abundance, re-vegetation
with competitive grasses, forbs and legumes may be necessary to direct and accelerate plant
community recovery, and achieve site-management objectives in areasonable timeframe (USDA
Forest Service, 2005a).

The selection of appropriate species for re-vegetation is dependent on a number of factors,
including treatment strategies and site characteristics such as soil texture,

preci pitation/temperature regimes and shade conditions. Seed availability and cost, ease of
establishment, seed production, and competitive ability are also important considerations (USDA
Forest Service, 2005a).
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For this project, active restoration would include minimum site preparation with a hand rake (or
similar tool that would not penetrate the ground more than 1 to 2 inches) and hand shovel. Native
grass seeds (or other speciesidentified for the restoration) would be broadcast or applied with
mulch (hydro-seeding). Weed-free straw or other mulching may be applied. If any shrubs or trees
areidentified as part of the restoration, these would be planted using a hand shovel with
minimum soil disturbance (using bare-rooted 12 inch stock). Each of these components of active
restoration would be applied as necessary based on the site conditions at the treatment area.

Early Detection/Rapid Response Strategy

EDRR refers to treatments of newly inventoried invasive plant infestations, including previously
undiscovered invasive plant infestations or new infestations that would occur over the next 15
years. Treatments may occur in all land allocations within the Forest and Scenic Area, and may
include invasive species that are not analyzed in this EIS. Although species may not be analyzed
in the EIS, the site and environmental impacts from treatment methods have been analyzed.

The EDRR is based on the premise that the impacts of similar treatments are predictable, even
though the precise location or timing of the treatment may be unpredictable. This strategy is
needed because: 1) the precise location of individual target plantsis subject to rapid and/or
unpredictable change; and 2) infestations may grow during the time it typically takes to prepare
NEPA documentation from start to finish (6 to 12 months). Invasive plant sites that are
discovered subsequent to the last invasive plant inventory, completed in November 2004, would
require evaluation to determine that the invasive plants treatments and environmental impacts are
consistent with those analyzed in this EIS. If the sites and impacts are found to be consistent,
then these new infestations could be treated under this NEPA document. Consistency would be
determined using the model presented in Figure 1-4, and approved by the appropriate responsible
official (Forest Supervisor or Area Manager). All herbicide treatments require the completion of
the Pesticide-Use Proposal Form FS-2100-2 (Appendix E) to document decision to use pesticides
on National Forest System lands.

The EDRR would enable smaller invasive plant populations to be treated, increasing treatment
effectiveness and success because more treatment options exist for smaller target populations,
and the cost and adverse impacts of treatments are lessif invasive plant populations are treated
when small. Also, the EDRR would allow rapid response when newly inventoried popul ations
are discovered to prevent the further spread of the invasive plant and reduce the impacts from the
invasive plant.

Triggers and thresholds are designed to prescribe the potential treatment methods that would be
effective and ensure that treatments would be consistent with those analyzed in thisEIS, as
detailed in Figure 1-4. If the proposed treatments are outside these triggers and thresholds, new
NEPA analysis and disclosure would be required. Examples of when new NEPA would be
required include: conducting invasive plant treatments that could not be fully mitigated using the
PDC,; aerial spraying herbicides; using prescribed burning, tilling, plowing, or cattle grazing as
invasive plant treatment methods; treating more than the designated acres (e.g., 13,000 per year);
applying herbicides not analyzed in EIS; or applying herbicides within Bull Run hydrologic unit.
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Annually, the Forest and Scenic Areawould identify sites for potential treatment (both known
and univentoried) and review the criteria for appropriateness of prescribed methods to ensure
consistency and effectiveness for each site. All recommended treatment methods would be
documented and approved by the appropriate responsible official (s).

Treatments would be developed for new infestations based on the size of the invasive plant
infestations, their priority for treatment and proximity to other infestations. Priorities would be
evaluated and established each year, based on the criteria discussed in Table 2-8. The priorities
are adapted from the Invasive Plant FEIS (2005a). The treatment methods/choices are changed to
reflect those analyzed in this EIS and roadsides are a higher priority because these areas are the
most frequently impacted on the Forest and Scenic Area. New invasive plant infestations may
have a higher treatment priority than currently known sites. The Forest and Scenic Areawould
screen the new sites and prepare afile document demonstrating how the new treatment is within
the scope of the original NEPA decision and demonstrating how the EDRR is being met and
followed. All PDC must be applied to any invasive plant treatment, including the public
notification process.

Table 2-8: Priorities for Treatment and Selection of Treatment Methods for invasive plant
treatment areas. This prioritization system was adapted from Table 3-12 (page 3-79) of the
Invasive Plant FEIS (2005a).

Treatment — Choice Based on

but not limited to State-listed high
priority invasive plants (noxious
weeds); See Appendix 1)

New infestations (e.g., populations in
areas not yet infested; “spot fires”; any
State, Forest or Scenic Area priority
species).

Active restoration sites where invasive
plant control is essential for successful
restoration.

Priority Description Site-Specific Conditions
Highest o Eradication of new species (focus on Manual/mechanical treatment on
Priority for aggressive species with potential for isolated plants or small populations.
Treatment significant ecological impact including Remove seed heads. This is an

interim measure if cost/staff is an
issue.

Herbicide treatment if
manual/mechanical is known to be
ineffective or population too large.
Seed and/or mulch to restore
treated areas; use native species
when possible.

If active restoration is necessary,
seed to restore treated areas; use
native species when possible.
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Treatment — Choice Based on

trailheads, horse camps, gravel
pits)

— Areas of special concerns: (e.g.,
botanical areas, wilderness,
research natural areas, adjacent
boundaries/access with national
parks).

— Riparian corridors where high
threat species such as knotweeds
occur.

Priority Description Site-Specific Conditions
Second ¢ Areas of concern such as: Manual/mechanical treatment on
Priority of — Areas of high traffic and sources of isolated plants or small populations
Treatment infestation (e.g., parking lots, in spread zones.

Herbicide treatment if
manual/mechanical is known to be
ineffective or population too large.
Seed and/or mulch to restore
treated areas; use native species
when possible.

Third Priority
of Treatment

o Containment of existing large
infestations (e.g., focusing on State-
listed highest priority species or
Forest/Scenic Area priority species).
Focus on boundaries of infestation.

¢ Roadsides; focus first on access points
leading to areas of concern.

Mechanical treatment
Goat grazing, cultural treatment
Herbicide treatments

Fourth Priority
of Treatment

¢ Control of existing large infestations
(e.g., State-listed and Forest/Scenic
Area second priority species)

Mechanical treatment

Goat grazing, cultural treatment
Herbicide treatments along
perimeters

Fifth Priority of
Treatment

e Suppression of existing large
infestations when eradication/control or
containment is not possible.

Mechanical treatment

Goat grazing, cultural treatment
Herbicide treatments along
perimeters

Overall, treatment would not exceed 30,000 acres of the project arealandscape over 15 years for
both known and future infestations. It is estimated that 50 percent of the Forest likely to be
infested with invasive plants had been inventoried (Stein, 2005). The inventoried areas include
roads, campgrounds, quarries, and timber sales. The inventory includes only limited forested
areas, designated Wilderness Areas, and recreational trails. Assuming that the infestations on the
remaining 50 percent of the likely infested areas (e.g., roads and quarries) follow a similar
pattern, and assuming that the Scenic Areamirrors the Forest, only an additional 13,000 acres
would be infested with invasive plants in the future. In order to account for the uncertainty and
unpredictability associated with invasive plants and their treatments, the treatments acres were
expanded by an additional 15 percent (4,000 acres): 1 percent of unexpected infestations per year
for the life of the project. Combining the known infestations (13,000 acres), future estimate
(13,000 acres), and expansion acres (4,000), the total area assessed to be treated is 30,000 acres
on the Forest and Scenic Area.
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Within thisoverall cap of 30,000 acres over 15 years, there are several additional treatment caps
(limitations) to ensure the treatment does not exceed the impacts analyzed in Chapter 3. These
limitations include annual, fifth-field watershed, and riparian reserve caps.

e Annual cap: The annual treatments would not exceed 13,000 acres within the Forest and
Scenic Area. These treatments would be a combination of known treatment sites and
newly inventoried treatment sites. This limitation was chosen because Chapter 3 analyzes
the effects of treating 13,000 acres, so the effects are known and inform the decision.

e Fifth field watershed cap: Treatment could not exceed three percent per year in any one
fifth-field watershed. If the areas of National Forest System lands within each fifth-field
watershed are less than three percent, treatment would not exceed the amount of National
Forest Service lands (see Table 2-9 for specifics for each watershed).

e Riparian reserve cap: Treatment would not exceed 5,000 acres in riparian reserves each
year. Only 40 percent of the total areatreated in each fifth-field watershed could be
located in ariparian reserve for the life of the project.

Appendix J details treatment acres by fifth-field watershed and riparian reserve acres. Also, the
applicable watershed assessments (Table 2-9) contain applicable management direction that is
considered when devel oping treatments.

For each cap, each acre treated would only be counted once. For example, if atreatment area of
100 acresistreated 3 times annually, only 100 acres would be counted towards the 13,000 acre
annual cap. The acres treated each year would be based on the infestations and invasive plant
budget. Acres would not be treated if invasive plants are not present.
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Table 2-9: Total allowable amount of invasive plant treatments under the EDRR by fifth-field watershed and riparian

reserves.
Maximum
Forest Maximum Riparian
Service Acres Reserve
Fifth-field Fifth-field Total Lands in | Treated per Acres
Number Watershed Name | Applicable Watershed Assessment(s) * Acres Watershed Year *** | Treated ****
1707010502 | Fifteenmile Creek Mile Creeks (USDA Forest Service, 1994b) 157,238 17,580 4,717 1,887
1707010503 | Fivemile Creek Mile Creeks (USDA Forest Service, 1994b) 78,191 18,557 2,346 938
1707010504 | Middle Columbia/ Mill Creek (USDA Forest Service, 2000a) 130,698 15,965 3,921 1,568
Mill Creek
1707010505 | Mosier Creek Mosier (Wasco County SWCD, 2002) ** 42,424 1,446 1,273 509
1707010506 | East Fork Hood East Fork Hood River & Middle Fork Hood 100,953 68,419 3,029 1,211
River River (USDA Forest Service, 1996b)
1707010507 | West Fork Hood West Fork of Hood River (USDA Forest 65,466 42,863 1,964 786
River Service, 1996h)
1707010508 | Lower Hood River Hood River (Hood River SWCD, 1999) 51,289 3,274 1,539 615
1707010512 | Middle Columbia/ Hood River (Hood River SWCD, 1999) 92,723 27,924 2,782 1,113
Grays Creek
1707010513 | Middle Columbia/ Columbia River Tributaries East (USDA Forest 84,495 46,506 2,535 1,014
Eagle Creek Service, 1998a)
1707030603 | Upper Deschutes 144,429 716 716 286
River
1707030604 | Mill Creek Olallie Lake (USDA Forest Service, 1997b) 69,023 3,181 2,071 828
1707030605 | Beaver Creek 106,742 1,312 1,312 525
1707030606 | Warm Springs River 170,502 10,135 5,115 304
1707030607 | Middle Deschutes White River (USDA Forest Service, 1995g) 195,385 2,874 2,874 1,150
River
1707030609 | Tygh Creek White River (USDA Forest Service, 1995g) 81,558 41,637 2,447 979
1707030610 | White River White River (USDA Forest Service, 1995g) 176,272 105,185 5,288 2,115
1708000101 | Salmon River Salmon River (USDA Forest Service, 1995d) 73,716 67,920 2,211 885
1708000102 | Zigzag River Zigzag (USDA Forest Service, 1995h) 37,764 36,502 1,133 453
1708000103 | Upper Sandy River | Upper Sandy (USDA Forest Service, 1996g) 34,201 30,722 1,026 410
1708000104 | Middle Sandy River | Upper Sandy (USDA Forest Service, 1996g) 40,957 6,572 1,229 491
1708000105 | Bull Run River Bull Run River (USDA Forest Service, 1997a) 88,985 78,651 2,670 1,068
1708000107 | Columbia Gorge Columbia River Tributaries East (USDA Forest 103,926 40,404 3,118 1,247
Tributaries Service, 1998a)
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Maximum
Forest Maximum Riparian
Service Acres Reserve
Fifth-field Fifth-field Total Lands in | Treated per Acres
Number Watershed Name | Applicable Watershed Assessment(s) * Acres Watershed Year *** | Treated ****
1708000108 | Lower Sandy River Oregon Columbia River Tributaries West 47,155 3,188 1,415 566
(USDA Forest Service, 1999a)
1709000502 | North Fork 69,418 68,509 2,083 833
Breitenbush River
1709000505 | Little North Santiam | Collawash/Hot Springs (USDA Forest Service, 72,408 36,189 1,086 434
River 1995a)
1709000905 | Upper Molalla River | South Fork Clackamas River (USDA Forest 129,260 2,520 2,520 1,008
Service, 1997¢)
1709000906 | Lower Molalla River 92,582 231 231 93
1709001101 | Collawash River Collawash/Hot Springs (USDA Forest Service, 97,421 96,559 2,923 1,169
1995a)
1709001102 | Upper Clackamas Upper Clackamas River (USDA Forest 100,497 94,781 3,015 1,206
River Service, 1995f)
1709001103 | Oak Grove Fork Clackamas River - Oak Grove Fork (USDA 90,542 79,256 2,716 1,087
Clackamas River Forest Service, 1996a)
1709001104 | Middle Clackamas Fish Creek (USDA Forest Service, 1994a), 138,507 124,903 4,155 1,662
River Lower Clackamas River (USDA Forest
Service, 1996d), North Fork Clackamas River
(USDA Forest Service, 1996€), Roaring River
(USDA Forest Service, 1996f), South Fork
Clackamas River (USDA Forest Service,
1997c)
1709001105 | Eagle Creek Eagle Creek (USDA Forest Service, 1995b) 57,611 16,912 1,728 691
1709001106 | Lower Clackamas Lower Clackamas River (USDA Forest 117,661 1,623 1,623 649

River

Service, 1996d)

Note: Fifth-field watersheds shaded in gray do not have any known invasive plant treatment areas.
* Watershed Assessments prepared by the Mt. Hood National Forest are available at: http://www.fs.fed.us/r6/mthood/publications/. Not all the
watershed assessments, however, were prepared by Mt. Hood National Forest.
* Mosier Watershed Assessment is available at: http://www.wasco.oacd.org/MosierWatershedAssessment.pdf
*** Maximum acres treated per year are 3% of the total fifth-field watershed acres or all Forest Service lands within the fifth-field watershed, if this
amount is less than 3%.
**** Maximum riparian reserve acres treated for the life of the project is 40% of the annual area that could be treated each year for each fifth-field

watershed.
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I nvasive Plant Treatment Prescriptions Assumptions

The analysis of the Proposed Action in Chapter 3 is based on the assumption that none of the
treatments would be considered 100 percent effective after the initial entry. While initial entries
in year one are estimated to eliminate up to 80 percent of the invasive plants, maintenance entries
would be required in either year one or in subsequent years. The effectiveness estimate is based
on the species proposed for treatment in conjunction with the treatment methods proposed; the
effectivenessis not based on the specific areas being proposed for treatment. The Forest and
Scenic Area botanists made this estimate using information for noxious weed program managers
at the State and County agencies.

The number of invasive plants would decrease with each maintenance entry; however, the
remaining invasive plants may be spread over the entire treatment area. Thiswould require the
entire treatment area to be treated again, but significantly less herbicides and/or non-herbicide
treatments would be needed on the maintenance entries. The number and timing of maintenance
entries would be dependent on the treatment strategies, treatment priority, invasive plant species
present, site-specific conditions, and success of initial and subsequent treatments. The priority 1
and 2 treatment areas may receive up to three herbicide treatments per year for three years.
Based on the PDC detailed in Section 2-2, broadcast spraying would occur once per year;
triclopyr can never be broadcast sprayed; and picloram and clopyralid would only be used once
per year at any site regardless of the treatment prescription or strategy.

Given the variability of IWM and treatment effectiveness, several assumptions were made about
the treatment prescriptions for analysis purposes. These assumptions follow.

e PDC are amandatory component of each alternative. PDC would be applied effectively
and would accomplish the necessary and desired outcome.

e 80 percent effectivenessis assumed at each treatment area after each year. For example,
if 1000 acres are treated in year 1 and the treatment is 80 percent effective, only 20
percent of the invasive plants would remain in year 2. The remaining invasive plantsin
year 2, however, may be spread over the entire treatment area. As aresult, the entire
treatment area would be treated again in year 2, but significantly less herbicides and/or
non-herbicide treatments would be needed.

e Treatmentswould be required for aminimum of 5 years. Although the invasive plants
may be removed from the sites prior to 5 years, the worse-case scenario is analyzed.

e All potential herbicides would be analyzed at each treatment area. Herbicides would be
applied at the typical application rate (see Table 2-7).
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e Priority 1 and 2 sites with treatment strategies of eradicate and contain receive the most
intense treatments. Thisincludes up to three herbicide treatments per year for three years
as considered appropriate based on factors, such as species, location, and length of
growing season. Priority 3, 4 and 5 sites would only receive one herbicide treatment per
year, but this may require more years of treatments.

e No herbicides would be applied directly to water.

e Treatments would not be carried out if they are not needed. Only infested areas would be
treated.

These assumptions alow the analysis to identify the impacts and effects under the worse-case
scenario.

Forest Plan Amendment

The Invasive Plant FEIS (2005a) and Invasive Plant ROD (2005b) provide new Forest Plan
direction designed to make new practices, technologies, and chemical formulations of herbicides
available for use to facilitate the reduction in the extent and rate of spread of invasive plants, and
to help prevent new infestations. The new direction includes desired future condition statement;
goals and objectives statements; standards for preventing the introduction, establishment, and
spread of invasive plants; standards for invasive plant treatment and site restoration; and an
inventory and monitoring framework. This direction is detailed in Appendix 1 of the Invasive
Plant ROD (2005b). In addition, the Invasive Plant FEIS (2005a) and Invasive Plant ROD
(2005b) update all standards referencing previous regional management direction.

Under the existing Forest Plan, six standards and guidelines discourage or prohibit the use of
pesticides, including herbicides, on the Forest. These standards and guidelines were not amended
under the new management direction provided by the Invasive Plant ROD (2005b). As aresult,
this EI'S proposes to amend these six standards and guidelines (See Table 2-10) to allow, where
appropriate, careful and targeted herbicide use to treat invasive plants according to the standards
in the Invasive Plant ROD (USDA Forest Service, 2005b). This would be Amendment #16 to the
Mt. Hood Land and Resource Management Plan (Forest Plan).
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Table 2-10: Proposed Amendment to the Forest Plan under the Proposed Action.

Suggested changes are italic or strikethrough print.

Standard & Guideline

Page #in
Forest Plan

Water (FW-076a): Potentially detrimental materials associated with management
activities (e.g., pesticides, fertilizers, and road surface treatments) shall be
prevented from entering water or other areas not intended for treatment, except
for invasive plant treatments as specified in Standard FW-076b.

4-57

Water (FW-076b): Potentially detrimental materials associated with invasive plant

treatments should management-activities{e-g-pesticides;fertilizers--androad

surface-treatments)shall be prevented from entering water or other areas not
intended for treatment, according to standards in the Pacific Northwest Region:

Preventing and Managing Invasive Plants Record of Decision (2005).

4-57

Wilderness (A2-082): Pesticides use shall be prohibited, except for herbicides
used to treat invasive plants according to standards in the Pacific Northwest
Region: Preventing and Managing Invasive Plants Record of Decision (2005).

4-142

Outdoor Education Areas (A12-031): Herbicides should not be applied outside of
roads rights-of-way, except for herbicides used to treat invasive plants according
to standards in the Pacific Northwest Region: Preventing and Managing Invasive
Plants Record of Decision (2005).

4-200

Pileated Woodpecker/Pine Marten Habitat (B5-041): Herbicides should not be
permitted outside of road rights-of-way, except for herbicides used to treat
invasive plants according to standards in the Pacific Northwest Region:
Preventing and Managing Invasive Plants Record of Decision (2005).

4-244

General Riparian Area (B7-070): Application of herbicides shall be discouraged,
except for herbicides used to treat invasive plants according to standards in the
Pacific Northwest Region: Preventing and Managing Invasive Plants Record of

Decision (2005).

4-260

Vegetation Management (A1-WR-064): Chemicals shall not be used to control
noxious weeds in riparian areas, except for herbicides used to treat invasive
plants according to standards in the Pacific Northwest Region: Preventing and
Managing Invasive Plants Record of Decision (2005).

Amendment #7
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2.1.4. Alternative 3 — Restricted Herbicide Use Alternative

The Restricted Herbicide Use Alternative (Alternative 3) modifies the Proposed Action to reduce
the amount of herbicides applied. Only 4,047 acres would be treated using herbicide treatments
under this alternative, compared to 13,000 acres under Alternative 2. These treatment areas were
chosen because they are the highest priority sites, as defined by Table 2-8. Highest priority sites
emphasis the eradication of new species, new infestations, or active restoration sites. Currently,
the Forest and Scenic Area are focusing on the eradication of 5 new species: orange hawkweed
(HIAU), common hawkweed (HIVU), meadow hawkweed (HIPR), butter and eggs (LIVU2),
and Japanese knotweed (POCU®B). Often these high priority species are only most effectively
treated with herbicides, as discussed in Section 3.6 — Botany and Treatment Effectiveness. The
new infestations may be very common invasive plants species threatening to invade new areas or
forested areas. Lastly, two active restoration sites are included in this project.

Alternative 3 was designed to address the public concern related to the quantity of herbicides
used while treating the highest priority species. Also, this alternative alows the responsible
officials to evaluate the impacts that the quantity of herbicides has on human health and the
environment in the Forest and Scenic Area.

I nvasive Plant Treatment Prescriptions

The same 13,000 acres within the Forest and Scenic Areawould be treated under Alternative 3
using IWM treatment methods. Only the highest priority sites (defined in Table 2-8) would be
treated with herbicide treatments. The map of proposed treatment areas for the Restricted
Herbicide Use Alternative illustrates the high priority sites (See Figure 2-14). Forty-three
treatment areas (4,047 acres) have been identified for herbicide treatments: see Table 2-11 for a
brief description of the highest priority sites. The invasive plant treatment prescriptions for the
remaining 165 treatment areas would follow those listed under Alternative 2 for manual,
mechanical and cultural (goat grazing) treatments (See Appendix F — Site and Treatment
Information). Table 2-12 displays the total acres to be treated and treatment methods within the
Forest and Scenic Area. Figures 2-15 through 2-19 illustrate the proposed trestment areas on the
Scenic Areaand each District under Alternative 3.
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Table 2-11: Description of Highest Priority Sites. All these sites are priority 1 sites, as defined
by Table 2-8. These sites would be treated with herbicide treatments under Alternative 3.

# Treatment

Treatment ID Priority Description Acres Areas
69-006 Eradication of new species — Meadow 0.1 1
hawkweed (HIPR) sites
66-047 Eradication of new species — Yellow 7 1
star thistle (CESO3) sites
61-050 Spot infestation in new geographic 112 1

area — Houndstongue (CYOF) on
Barlow Ranger District

69-026 Spot infestation in New Area — Scotch 1 1
broom (CYSC4) on Zigzag Ranger
District

65-002, 69-008 Eradication of new species — Several 1129 2
hawkweed species at site

65-046, 69-003 Eradication of new species — Common 53 2
hawkweed (HIVU) sites

22-01, 22-08 Active Restoration Site — Sandy River 1524 2
Delta and East Pit Quarry Restoration

61-022, 65-016, 66-041, 66-059, | Eradication of new species — Butter 272 8

66-081, 66-082, 66-083, 66-084 | and eggs (LIVU2) sites

66-001, 66-003, 66-004, 66-005, | Eradication of new species — Orange 936 10

66-006, 66-007, 66-016, 69-027, | hawkweed (HIAU) sites
69-028, 69-030
65-005, 65-006, 65-008, 65-009, | Eradication of new species — 12 15
65-011, 65-019, 65-021, 69-002, | Japanese knotweed (POCUB) sites
69-010, 69-011, 69-012, 69-013,
69-014, 69-015, 69-029

Total 4046 43

Table 2-12: Summary of Treatment Methods for Alternative 3 — Restricted Herbicide Use.

Overall Treatment Acres Percent of Total
Herbicide * 12 0.1%
Herbicide plus Manual * 112 0.9%
Herbicide plus Manual and Mechanical * 2,207 17.1%
Herbicide plus Manual, Mechanical and Cultural (Goat Grazing) * 1,500 11.6%
Herbicide plus Mechanical * 217 1.7%
Manual 242 1.9%
Manual and Mechanical 8,572 66.1%
Manual, Mechanical, and Cultural (Goat Grazing) 10
Mechanical 93 0.7%
Total | 12,965 100.0%

* High priority treatment areas only.
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Figure 2-14. Map of Proposed Treatment Areas for the Restricted Herbicide Use
Alternative
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Figure 2-15. Restricted Herbicide Use Alternative Map for Columbia River Gorge National

Scenic Area
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Figure 2-16. Restricted Herbicide Use Alternative Map for Barlow Ranger District,

Mt. Hood National Forest
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Figure 2-17. Restricted Herbicide
District, Mt. Hood National Forest

Use Alternative Map for Clackamas River Ranger
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Figure 2-18. Restricted Herbicide Use Alternative Map for Hood River Ranger District,

Mt. Hood National Forest
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Figure 2-19. Restricted Herbicide Use Alternative Map for Zigzag Ranger District,

Mt. Hood National Forest
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Only three treatment areas have broadcast herbicide application methods prescribed: Sandy
River Deltarestoration site (#22-01), Lolo Pass utility corridor and road (#66-016), and westside
of the BPA power line (#66-007); see Figure 2-14 for locations. Broadcast spraying is being
proposed to meet the purpose and need at these sites, given the size of the infestation and the
treatment strategy .

e Sandy River Deltarestoration site (#22-01). The primary focus of thistreatment areaisto
restore native vegetation. The infestation occurs within a 1,500-acre area and includes at
least 5 invasive plant species. The treatment strategies for this site vary from contain to
suppress given its size.

e Lolo Passutility corridor (#66-016). The primary focus of this treatment areaisto stop
the spread of orange hawkweed from spreading into the adjacent forested areas or non-
federal lands. The infestation occurs within a 79-acre area. The treatment area contains
three species with treatment strategies of eradicate or control.

e BPA power line (#66-077). Similarly to the Lolo Pass utility corridor, the primary focus
of thistreatment areais to stop the spread of orange hawkweed from spreading into the
adjacent forested areas or non-federal lands. The infestation occurs within a 449-acre area
and is currently being treated on the Zigzag Ranger District. Treatment is not occurring
on the Hood River Ranger District. The treatment area contains only orange hawkweed,
which has a treatment strategy of eradicate.

These three sites total 2,028 acres. PDC F.1. limits the area next to a stream that can be treated
using broadcast application methods. This PDC decreases the treatment area of these three sites
to 1,866 acres. This represents 46 percent of the acres proposed for treatment under this
alternative. The remaining 2,181 acres would be treated using selective/hand, stem injection or
spot spraying herbicide treatment methods. The potential herbicides by treatment sites for this
aternative are listed in Appendix K — Treatment and Proposed Herbicide Information for
Alternative 3.

All other components of Alternative 2 apply to this alternative as well, including invasive plant
Species, treatment strategies, common control measures, herbicide active ingredients and
application rates, and site restoration techniques. The same proposed Forest Plan amendment
would apply to Alternative 3, regardless of whether herbicide useis currently being proposed in
these areasin order to allow action under the EDRR.

The premise and intent of the EDRR remains the same under Alternative 3. The annual treatments
would not exceed 13,000 acres within the Forest and Scenic Area: these treatments would be a
combination of known treatment sites and newly inventoried treatment sites. Within these 13,000
acres that would be treated annually, the treatments areas located in riparian reserves would not
exceed 5,000 acres. Further, the acres of treatment would be capped within each fifth-field
watershed and riparian reserve: treatment would not exceed three percent per year in any one
fifth-field watershed per year, and treatment in riparian reserves would not exceed 40 percent of
the potential treatment in each fifth field watershed for the life of the project (see Table 2-9).
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If the acres of National Forest System lands within each fifth-field watershed are less than three
percent, the amount of National Forest System lands would not be exceeded. All acres treated
under this EIS would not exceed 30,000 acres. Under Alternative 3, herbicide treatments would be
limited to the highest priority sites as outlined in Table 2-8. As aresult, significantly less herbicide
would be used under the EDRR for Alternative 3. All other sites would be treated using manual,
mechanical and cultural (goat gazing) methods as proposed in the description of this alternative.

I nvasive Plant Treatment Prescriptions Assumptions

Similar to Alternative 2, the assumption is that none of the treatments would be a 100 percent
effective after theinitial entry. Theinitial treatments on the highest priority sites are estimated to
eliminate up to 80 percent of the invasive plants. It is estimated, however, that theinitial
treatments on the remaining 8,917 acres would be less effective. The effectiveness would drop
because these acres would be treated by mechanical, manual, and/or cultural (goat grazing)
treatments which are less effective than herbicide applications for many of the invasive plants
present within the Forest and Scenic Area. These methods are less effective for avariety of
reasons including the following.

e Hand pulling often does not remove the roots of plants which could then resprout;
e Mechanical treatments only cut the plants down and do not kill or remove any plants; and

e Areas have to be repeatedly treated because more plants are missed using manual and
mechanica methods, compared to herbicide methods.

More information on treatment effectivenessis available in Section 3.6 — Botany and Treatment
Effectiveness. For these reasons, it is estimated that the effectiveness for these acres would only
be 50 percent and that more maintenance entries would be required over subsequent years.
Regardless of the effectiveness, maintenance entries would be required, and the number and
timing of the entries would be dependent on the treatment strategies, treatment priority, invasive
plant species present, and site-specific conditions. The overall effectiveness for this aternativeis
estimated to be 60 percent.

The effectiveness estimates are based on the species proposed for treatment in conjunction with
the treatment methods proposed; the effectivenessis not based on the specific areas being
proposed for treatment. The Forest and Scenic Area botanists made this estimate using
information for noxious weed program managers at the State and County agencies, as well as
their experience treating invasive plants on the Forest and Scenic Area.

All other assumptions related to timing, herbicides, priorities, treatments, and PDC presented in
the Alternative 2 discussion apply to this alternative as well.
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2.2 Project Design Criteria for Alternatives 2 and 3

Project design criteria (PDC) were developed to reduce or eliminate potential impacts the various
treatments may cause. PDC define a set of conditions or requirements that an activity must meet
to avoid or minimize potential effects on sensitive resources. All PDC are required for both
Alternatives 2 and 3. PDC are not optional and are incorporated in the effects analysis.”*

A. Herbicide Applications

A.1l. Herbicides would be used in accordance with label instructions, except where more
restrictive measures are required as described below.

A.2. Herbicide use would comply with standards in the Pacific Northwest Regional Invasive
Plant Program — Preventing and Managing Invasive Plants FEIS (2005a), including
standards on herbicide selection, broadcast use of some herbicides, tank mixing,
licensed applicators, and use of adjuvants, surfactants and other additives. All the
standards are included in Appendix A.

A.3. Spray equipment would be calibrated prior to seasonal start-up and periodically
throughout the season to assure accuracy in applications. Spray tanks would not be
washed or rinsed within 150-feet of any live water. All herbicide containers and rinse
water would be disposed of in amanner that would not cause contamination of waters.

A.4. No more than daily use quantities of herbicides would be transported to the project
site.

A.5. Equipment used for transportation, storage, or application of herbicides would be
maintained in aleak-proof condition.

A.6. Favor transportation routes with less traffic and are not adjacent to water.

A.7. Mixtures of herbicide formulations containing 3 or less active ingredients may be
applied where the sum of all individual Hazard Quotients (HQ) for the relevant
application scenariosisless than 1.0. No herbicide mixing would be allowed within
150-feet of any live waters. Impervious material, such as a bucket, would be placed
beneath mixing areas in such a manner as to contain any spills associated with
mixing/refilling.

4 Some of the requirements from the herbicide |labels and standards in the Invasive Plant ROD (2005b) are repeated
in the PDC for emphasize. All labels and Invasive Plant ROD standards need to be consulted before invasive plant
treatments occur.
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A.8.

A.9.

Herbicide applications would not exceed the typical application rates specified in
Table 2-7.

Broadcast spray with NPE surfactant would be applied at arate not to exceed 0.5 Ib
ai/acre.

B. Field Operations

B.1.

B.2.

B.3.

B.4.

B.5.

B.6.

A pre-operations briefing would be required annually prior to treatment between a
USDA Forest Service project coordinator knowledgeable about invasive plant
treatments and the lead contractor or employee who would be implementing the
treatment. This session would be documented, and would serve to brief spray
personnel on the location of sensitive resources (streams, lakes, wetlands, sensitive
plants) and to review al operational details. The briefing would include safety issues,
location, timing, treatment method, herbicides approved for use, PDC, and other
pertinent topics. More briefings would be conducted as necessary to ensure that the
invasive plant treatments and all PDC are implemented correctly.

Applicators would have an Herbicide Transportation, Handling, and Emergency Spill
Response Plan, approved by the USDA Forest Service, on-site during treatments. The
plan would identify reporting procedures, project safety planning, methods to clean up
accidental spills, including reporting spillsto the appropriate regulatory agency, and
information regarding a spill kit contents and location.

Off-road vehicles used for treatment of invasive plants would remain on roadways,
trails, parking areas, or authorized areas to prevent damage to vegetation and/or soil,
and potential degradation of water quality and aquatic habitat.

No motor vehicles, motorized equipment, or any form of mechanical transport would
be used in a designated Wilderness area to treat or monitor invasive plants. No
equipment would be cached within a designated Wilderness area.

Equipment used in off-road operations for invasive plant treatment activities would be
properly cleaned prior to entering National Forest System land and upon leaving
infested sites.

For small quantities (5 gallons or less) fueling of gas-powered machinery would not
occur within 25-feet of any live waters to maintain water quality. All other fueling
must occur a minimum of 150-feet from any live waters. All specific details regarding
thisitem would be contained in a spill plan that would be approved by the USDA
Forest Service prior to yearly herbicide application.
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Spray tanks would not be washed or rinsed within 150-feet of any running or standing
water. All herbicide containers and rinse water would be disposed of in a manner that
would not cause contamination to water.

Some sites may only be reached by water travel. Typically, an inflatable kayak would
be used, but rubber rafts or drift boats may occasionally be used. The following
measures would be used to prevent a spill during water transport.

B.8.a. No morethan 2.5 gallons of herbicide would be transported per kayak, and
typically it would be one gallon or less. If araft is used, no more than 5 gallons
would be transported on the raft.

B.8.b. Herbicide would be carried in 1 gallon or smaller plastic containers. The
containers would be wrapped in plastic bags and then sealed in adry bag. The
dry bag would be secured to the watercraft.

Personnel applying herbicide by hand or with a backpack sprayer or personnel
manually pulling or grubbing invasive plants would avoid, to the extent possible,
standing or walking in wetted streams or other areas of running water.

. Requirementsfor Wind Speeds, Drift and Precipitation

C.lL

C.2

C.3.

No herbicide applications would occur when wind velocity is greater than 10 mph.
Broadcast application would not occur at wind speeds less than 2 mph. For picloram,
the maximum wind velocity is 8 mph.

To minimize herbicide application drift, use low nozzle pressure, apply as a coarse
spray, and use nozzles designed for herbicide application that do not produce afine

droplet spray.

No herbicide application would occur if precipitation is occurring or isimminent
within 24 hours,

. Public Health and Safety

D.1.

D.2.

Workers would use appropriate personal protective clothing and equipment at al times
during application. Traffic control and signing during invasive plant treatment
operations would be used as necessary to ensure safety of workers and the public.

Signs notifying the public of herbicide treatments would be placed at access pointsto
treatment areas prior to initiating treatment, a minimum of one week in advance of
herbicide treatment. Signs would be removed no sooner than two weeks following
application. Signswould list herbicides to be used, application dates, and name and
phone number of alocal contact.
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D.3.

D.4.

D.5.

D.6.

D.7.

Public announcement of proposed annual program of herbicide applications would be
published in the local papers at least one month in advance of herbicide application
(See Appendix L — Sample Public Notifications). Notifications would categorize
treatment sites by those identified in this analysis and those identified under the Early
Detection / Rapid Response strategy (EDRR).

All treatment sites would be posted on the Mt. Hood National Forest
(http://www.fs.fed.us/'r6/mthood/) and Columbia River Gorge National Scenic Area
(http://www.fs.fed.us'r6/columbia/forest/) websites. The treatment sites would be
categorized by those identified in this analysis and those identified under the EDRR.
The websites also would include the consistency review documentation for sites
identified under EDRR or information on how to obtain the documentation

Applicants of special forest products would receive notification of areas to be treated
with triclopyr at the time of permit issuance.

Pertinent administrative sites and developed campgrounds would be posted, barricaded
with use caution tape, or closed in advance of herbicide application (normally 15 days)
to ensure that no inadvertent public contact with herbicide occurs.

Avoid any herbicide application within 600-feet of a drinking water intake on surface
water. Notification of alandowner or other pertinent water district personnel would
take place when herbicides are used within 1000-feet (slope distance) of a known
water intake. Herbicides would not be applied within 100-feet of the eight mapped
springs that are used for drinking water on the Clackamas River Ranger District.

E. Specia Status Plants (federally listed or proposed species, USDA Forest Service Pacific
Northwest Region sensitive species, Survey and Manage species, and endemic species,
including vascular plants, bryophytes, lichens, and fungi)

E.1.

Protection buffer widths for special status plant species are given below in Table 2-13.
Treatments would be stipulated as shown in the table. Whenever possible herbicide
would be applied that are selective for invasive plants in treatment areas containing
special status species.
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Table 2-13. Protection Buffer Widths for Special Status Plant Species

Greater than 100 ft. 100 ft to 10 ft. Less than 10 ft.
e All treatments are permitted o All treatments, except ¢ No broadcast spraying
broadcast spraying, are
permitted. e Spot treatment is
permitted when special
e Broadcast spraying is status plant species are
permitted when special shielded with protective
status plant species are barrier. Spot treatment
shielded with a protective includes backpack spray
barrier. and hand application of
herbicides.

e Hand application of
herbicide and/or manual
treatment permitted
without protective
shielding.

e Under saturated or wet
soil conditions are present
at the time of treatment,
only hand application of
herbicide is permitted.

Note: For treatment sites with the epiphytic special-status species, such as the lichen Methuselah’s
Beard, within 10-feet of an invasive plant, application of herbicides by hand/selective treatment
methods is advised, unless invasive plant populations in the area are simply too large to treat
effectively by hand. Epiphytic lichen and bryophyte species cannot be shielded from herbicide spray
or mist as can terrestrial species. Also, these species are more vulnerable since they absorb
moisture and nutrients directly from the atmosphere.

E.2. For Areas where broadcast application of herbicidesisto occur, surveyswould be
completed for the area within 100-feet from the treatment area prior to broadcast
application, if (1) the area has not already been surveyed for special status plant
species and (2) the area contains likely habitat for any of these species.

E.3. For al other treatments (e.g., spot spray, manual, mechanical) surveyswould be
completed to identify all special status plant species within 10-feet of the treatment
areas.

E.4. Adaptive management would be used to refine (extend or reduce) buffer sizesin order
to adequately protect special status plant species from herbicide treatments.

E.5. When applying herbicides, reduce further invasive plant infestation at the treated site

by protecting non-target vegetation, whenever possible, in order to minimize the
creation of exposed ground and the potential for re-infestation.
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E.6. Only aportion (e.g., less than one third) of each of the seven identified treatment areas
containing pale blue-eyed grass, adder’ s-tongue, Watson’ s desert-parsley and
Methuselah’s Beard should be treated each year during the first one to three treatment
years in order to assess treatment effectiveness and survival of these special status
plant species. If it is determined that these specia status plant species are harmed or
killed resulting in concerns about the survival of the population, then treatments would
need to be reassessed and modified or an aternate treatment plan devised.

F. Water Quality and Aquatic Organisms

F.1. Comply with herbicide application buffersin Table 2-14. For road ditch lines
hydrologically connected (ditch line flows directly into surface water) to water bodies:

F.1.a. Spot or hand application isrequired in sections of wet ditch lines (water is
present in ditch line or ditch line is moist).

F.1.b. For dry ditch lines, use only clopyralid, metsulfuron methyl, aguatic
glyphosate, aquatic triclopyr, and aguatic imazapyr.

Table 2-14. Water Protection Measures. Aquatic influence zones for all related herbicide
applications. Distances shown in the table represent the closest horizontal distance in feet
(measured from bankfull flow for streams and waters edge for lakes, ponds, and wetlands) that
a particular herbicide or application method can be used next to specific water bodies.

Per“en_nlal Strearp or Inter?wlttent Strea‘l'm or LakelPond orwetland
Live Stream Dry Stream
Broadcast Spot Hand Broadcast Spot Hand Broadcast Spot Hand
Spray Spray | Application Spray Spray | Application Spray Spray | Application

Herbicide (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet)
Clopyralid 100 15 BF 50 BF BF 100 15 WE
Chlorsulfuron 100 15 BF 50 15 BF 100 15 WE
Aquatic 100 BF 0* WE 50 BF 0* BF 100 WE 0* WE
glyphosate
Glyphosate 100 50 50 100 50 50 100 50 50
Imazapic 100 15 BF 50 15 BF 100 15 WE
Aquatic 100 BF 0* WE 50 BF 0* BF 100 WE 0* WE
imazapyr
Imazapyr 100 15 BF 50 15 BF 100 15 WE
Metsulfuron 100 15 BF 50 BF BF 100 WE WE
methyl
Picloram 100 50 50 100 50 50 100 50 50
Sethoxydim 100 50 50 100 50 50 100 50 50
Sulfometuron 100 15 BF 50 15 BF 100 15 WE
methyl
fr‘i‘(‘;f;xr_TE 2 N/A® 15 0*,WE N/A® 15 0* BF N/A® 15 0* WE
Triclopyr-BEE” N/A® 150 150 N/A® 150 150 N/A® 150 150

" BF = Bankfull, WE = Water’s edge, 0* = Hand application of this herbicide is allowed within the wetted perimeter for treatment of
knotweed species only

2 Triclopyr-TEA in active ingredient in Garlon 3A. Triclopyr-BEE is active ingredient in Garlon 4.

® Broadcast spraying of Triclopyr is not being considered in this EIS as a result of the impacts detailed in the Regional Invasive Plant EIS
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F.3.

F.4.

. Soils

G.1.

G.2

G.3.

G.A4.

G.5.

G.6.

Site-Specific Invasive Plant Treatments

Do not use NPE surfactant types within 25-feet of perennial streams, wetlands, lakes,
ponds or in road ditches that are hydrologically connected to water bodies. The NPE
surfactant ‘R-11" is not permitted in any circumstances.

All wetland treatments (manual, mechanical, cultural, and/or herbicide) should occur
during times of the year when soils are driest. If herbicide treatment is necessary when
soils are wet, use aquatic formulations or low aquatic risk herbicides (clopyralid,
imazapic, metsulfuron methyl, aquatic triclopyr, aquatic imazapyr, aguatic glyphosate,
chlorsulfuron, imazapyr, or sulfometuron methyl).

Follow Oregon Department of Fish and Wildlife Guidelines for Timing of In-Water
Work Periods (Appendix M) that applies to portions of the project that falls below the
ordinary high water mark (e.g., bankfull).

Use only aquatic formulations or low aquatic risk herbicides where thereisahigh
water table.

Do not use chlorsulfuron on soils with high clay content.

Do not use picloram or sulfometuron methyl on soils with high clay content (pH
greater than 6.9), or coarse (texture coarser than loam and/or coarse fragment content
greater than 20 percent) on shallow, unproductive or acidic soils.

No more than one application of picloram or sulfometuron methyl would occur on a
given areain a calendar year to reduce potential for accumulation in soil, except to
treat areas missed during the initial application.

Ground-based mechanized equipment would not be allowed within 25-feet of streams,
ponds, or wetlands, except where existing trails/roads cross streams and the
trail/roadside is the treatment area.

Use erosion control measures (e.g., silt fence, native grass seeding) where de-
vegetation may result in delivery of sediment to adjacent surface water. The Forest and
Scenic Areawould utilize appropriately skilled and knowledgeable individuals to assist
in evaluation of sitesto determineif erosion control treatment is necessary and the type
of treatment needed to stabilize soils.
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H. Wildlife

H.1.

H.2.

H.3.

Treatment of areas within 0.25-mile, or 0.50-mile line-of-sight of a bald eagle nest site
would be timed to occur outside the nesting season of January 1 to August 31, unless
treatment activity iswithin ambient noise levels and levels of human presence.
Ambient noise levels would be defined as |less than 92 decibels measured from the
noise source to a quarter mile.

No areas within 100-feet of a spring or seep would be sprayed with an herbicide
without appropriate surveys conducted for sensitive salamanders or mollusks by
qualified, knowledgeable individuals.

No broadcast spraying within 100-yards of rocky or talus areas from June 1 to
September 30 without surveying for Larch Mountain Salamanders (LMS). During
unusually dry periods, this season may be extended if a specialist knowledgeabl e of
LMS requirements feelsthat it istoo dry for LM S to be above ground. During dry
periods, LMS live underground and would not come into direct contact with
herbicides.

Site Restoration

l.1.

Treatment areas would be assessed to determine if restoration is necessary and by what
materials. Restoration would be considered for any site within the treatment area with
soil disturbance or vegetative density low enough to allow re-infestation or
introduction of other invasive plants, to control erosion, and/or to provide rooting
strength for slope stability.

Revegetation seed mixes would be designed on a site-specific basis to consider
objectives and conditions at each potential revegetation site. Native species would be
used in seed mixes, unless unavailable, and shall be in compliance with Regional,
Forest, and Scenic Area native plant policies. Desirable non-native species may be
used when: 1) needed in emergency conditions to protect basic resource values (e.g.,
soil stability, water quality and to help prevent the establishment of invasive species);
and 2) as an interim, non-persistent measure designed to aid in the re-establishment of
native plants. All plant species used on the National Forest System lands would
comply with USDA Forest Service policy regarding source and type of plant materials
used in seeding projects. Under no circumstances would undesirable plants be used.
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J. Implementation

J.1.

J.2.

J.3.

JA4.

J.5.

J6.

Develop an annual treatment and restoration plan that identifies treatment sites. The
treatment sites would include known and undiscovered invasive plant infestations. The
plan would be developed through an interdisciplinary approach by individuals skilled
in natural resource sciences and approved by the appropriate responsible official(s).

The annual treatment and restoration plan would be reviewed for heritage resources
interests, including but not limited to review by appropriate Tribal Governments
depending on the treatment site locations. The review would determineif there is any
new information that should be considered prior to application to protect heritage
resources and culturally significant sites. The Forest and Scenic Areawould ensure
that archaeological sites are not impacted by any proposal to utilize a weed wrench.

Should any historic or prehistoric cultural resources be uncovered during project
activities, the applicant shall cease work and immediately notify the Forest Service.
The Forest Service will follow-up with the appropriate federal, state, local, and tribal
government offices.

The Forest and Scenic Areawould screen the new sites identified under the EDRR and
prepare a document demonstrating how the new treatment is within the scope of the
original NEPA decision. These documents would be available to the public.

The total acreage treated annually would not exceed 13,000 acres. Treatment would
not exceed three percent per year in any one fifth-field watershed, as defined by Table
2-9. Treatment would not exceed 40 percent of riparian reserve in each fifth-field
watershed for the life of the project. Treatment would not exceed 5,000 acres per year
in riparian reserves.

Acres treated would not exceed 30,000 acres over 15 years.
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2.3 Monitoring Framework for Alternatives 2 and 3

The monitoring framework for the Proposed Action (Alternative 2) and Restricted Herbicide Use
Alternative (Alternative 3) is comprised of the framework presented in the Invasive Plant ROD
(2005b) in combination with the Forest Plan monitoring strategy. The Forest and Scenic Area are
required to implement the Inventory and Monitoring Framework as amended by the Regional
Forester thisis presented in the Invasive Plant ROD (2005b) and included as Appendix N in this
document. This framework describes the monitoring needed to assure the desired future
condition and treatment strategies are achieved. The framework includes implementation /
compliance and effectiveness monitoring components. Some components of the framework are
outlined below.

| mplementation/Compliance Monitoring
e Develop aproject work plan for herbicide use.

e Ensure contracts and agreements include appropriate prescriptions and that herbicide
ingredients and application rates meet label requirements, Invasive Plant ROD Standards
(2005b), and PDC (Section 2.2).

e Document and report herbicide use and certified applicator information in the pesticide
use database, as required by USDA Forest Service regulations (Appendix E; Appendix
N).

Effectiveness Monitoring

e Implementation monitoring would occur to ensure PDC are implemented as planned.
Post-treatment reviews would occur on a sample basis to determine whether treatments
were effective and whether or not passive/active restoration occurred as expected.

e Post-treatment monitoring would be used to detect whether PDC were appropriately
applied.

e Contract administration and other existing mechanisms would be used to correct
deficiencies.

e Herbicide use would be reported as required by USDA Forest Service regulations
(Appendix E; Appendix N).

e Re-treatment and active restoration prescriptions would be developed based on post-
treatment results. Changes in treatment methods would occur based on effectiveness of
treating the invasive plant infestations. For example, an invasive plant population treated
with a broadcast herbicide may be retreated with a spot spray or hand pulled, once the
size of the infestation is reduced.
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This monitoring requirements would be accomplished using skilled USDA Forest Service
employees or through partnership with the herbicide applicators, such as the counties and/or
Oregon Department of Agriculture. Currently, the herbicide applicators complete an herbicide
treatment and monitoring record that documents the site treated, treatment methods, herbicide
used, and method of application aswell as a monitoring record. The monitoring records require a
follow-up visit and an assessment of effects on non-target species. Similar records may be
developed in the future to meet the monitoring needs.

Additional monitoring would be completed as part of the Forest Plan Monitoring strategy and
other required monitoring processes. The annua Mt. Hood Forest Plan Monitoring Report
addresses the following questions related to invasive plants:

e Areknown untreated invasive plant sites continuing to spread? Are new infestations
occurring?

e Are prevention standards to reduce the risk of invasive plant establishment being
implemented for all ground-disturbing activities?

e Do herbicide treatments for invasive plants follow standards and guidelines set in the
Invasive Plant FEIS (2005a)?

Monitoring identified as “essential” would occur if the project isimplemented. The essential
monitoring would be identified during the implementation phase. Other monitoring would be
completed as funding permits. Monitoring requirements would be increased if implementation or
effectiveness problems result.
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2.4 Comparison of Alternatives

This section provides a summary of the effects of implementing each aternative. Information in
the tables focuses on treatment activities and effects where different levels of effects could be
distinguished quantitatively or qualitatively among alternatives. Table 2-15 summarizes the
alternatives by treatment methods. Table 2-16 compares the environmental effects of
implementing the alternatives by key and tracking issues.

Table 2-15: Comparison of Treatment Methods by Alternative. The Proposed Action

includes primarily broadcast spraying herbicide treatment methods. In contrast, the Restricted
Herbicide Use Alternative includes primarily non-herbicide treatment methods, and favors
hand/selective herbicide.

Broadcast (Boom)

Hand/Selective

Non-Herbicide

Herbicide Herbicide Treatment Total
Treatments Treatments Only Methods Acres
Acres Percent Acres Percent | Acres Percent Acres
No Action 415 33% 185 15% 635 51% 1235
Proposed Action
(Alternative 2) 10,220 79% 2,694 21% 50 1% 12,964
Restricted Herbicide
Use (Alternative 3) 1,460 1% 2,586 20% | 8,917 69% 12,964
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Table 2-16: Comparison of Environmental Effects of Implementing the Alternatives in
Relation to Purpose and Need/Desired Future Condition, and Key and Tracking Issues.

Component

Alternative 1
No Action

Alternative 2
Proposed Action

Alternative 3
Reduced Herbicide
Use Alternative

Purpose and Need/Desired Future Condition Component

Overall acres treated
(Acres of herbicide
treatments)

1,235 acres per year
(600 acres per year)

12,964 acres per year
(12,914 acres per year)

12,964 acres per year
(4,047 acres per year)

Ability to restore
healthy, native
communities and
function at existing sites

The Forest and Scenic
Area treated 1,235
acres in fiscal year
2003. NEPA decisions
enable the Forest and
Scenic Area to treat
2,250 acres each year.
Invasive plants continue
to spread at a rate of 10
percent per year, which
degrades native
communities and

Most likely to restore
healthy, native
communities and
functions through the
reduction of invasive
plants and through site-
specific restoration.
Most effective and
timely at reducing the
infestations and
presence of invasive
plants. Implements the

Less likely to restore
healthy, native
communities and
functions. Less effective
at reducing the
infestations and
presence of invasive
plants due to decreased
use of the most effective
treatments, as
prescribed by the
Common Control

under EDRR

years

40 percent of riparian
reserves in each fifth-
field watershed

function. most effective Measures (Appendix G).
treatments as
prescribed by the
Common Control
Measures (Appendix G).
Ability to treat new/ No EDRR EDRR allows for the EDRR allows for the
additional invasive plant treatment of 30,000 treatment of 30,000
sites that may be acres. Treated acres acres. Only priority 1
identified in the future would be a mixture of sites as defined in Table
inventoried (November | 2-8 would be treated
2004) and currently with herbicides. Treated
unknown sites. acres would be a
mixture of inventoried
(November 2004) and
currently unknown sites.
Annual treatment caps N/A 13,000 acres within the 13,000 acres within the
under EDRR Forest and Scenic Area | Forest and Scenic Area
3 percent per year in 3 percent per year in
any one fifth-field any one fifth-field
watershed watershed
5,000 acres in riparian 5,000 acres in riparian
reserve reserve
Overall treatment cap N/A 30,000 acres over 15 30,000 acres over 15

years

40 percent of riparian
reserves in each fifth-
field watershed
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Component

Alternative 1
No Action

Alternative 2
Proposed Action

Alternative 3
Reduced Herbicide
Use Alternative

Acres of Restoration

Unknown.

Restoration occurs at
selective sites, including
Sandy River Delta and
East Pit Quarry on the
Scenic Area.

Active: 7,277 acres
Passive: 5,687 acres

Active restoration is
planned for all priority 1
and 2 sites. Restoration
would not begin until the
invasive plants have
been significantly
reduced at the sites.

Active: 7,227 acres
Passive: 5,737 acres

Active restoration is
planned for all priority 1
and 2 sites Restoration
would not begin until the
invasive plants have
been significantly
reduced at the sites.

Key Issues 1 — Treatment Effectiveness

Treatment methods
proposed

Manual, mechanical, and
herbicide treatments

Manual, mechanical,
cultural (goat grazing),
and herbicide treatments

Manual, mechanical,
cultural (goat grazing),
and herbicide treatments

Acres of invasive plants
treated using herbicides

1,235 acres

12,914 acres

4,047 acres

Effectiveness of invasive
plant treatments and
treatment method
combinations

Estimated 60 percent
overall effectiveness for
1,235 acres, which
covers 0.1 percent of the
Forest and Scenic Area.

Estimated 80 percent
overall effectiveness for
13,000 acres, which
covers 1.1 percent of the
Forest and Scenic Area.

Estimated 60 percent
overall effectiveness for
13,000 acres, which
covers 1.1 percent of the
Forest and Scenic Area.

Likelihood for invasive
plants to spread to
adjacent ownerships

Most likely to spread to
adjacent lands because
treats the fewest acres
(1,235 acres) effectively
(60 percent).

Least likely to spread to
adjacent lands because
treats 13,000 acres

effectively (80 percent).

Less likely to spread to
adjacent lands because
treats 13,000 acres
relatively effectively (60
percent).

Key Issue 2 —_Economic Efficiency

Cost of treatments $1.3 million $4.3 million $7.3 million
Number of full-time jobs | 38 jobs 94 jobs 159 jobs
created ($20,000 per

year)

Key Issue 3 — Aguatic Organisms and Water Quality

Acres of herbicide 287 acres 5,026 acres 2,450 acres
treatment in riparian (2003)

reserves at known sites

Acres of herbicide 130 acres 2,114 acres 919 acres
treatment within aquatic | (2003)

influence zone at known

sites

Number of treatment Unknown 19 sites 8 sites

sites with higher risk of
effects from herbicides
to aquatic organisms

Tracking Issues

Risk to native plant
communities

Loss of non-target plants
and habitat through the
continual spread of
invasive plants.

Short-term loss of non-
target plants through
treatments. Long-term gain
of additional habitat and
restored healthy, native
function.

Short-term loss of non-
target plants through
treatments. Long-term gain
of additional habitat and
restored healthy, native
function.
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Component

Alternative 1
No Action

Alternative 2
Proposed Action

Alternative 3
Reduced Herbicide
Use Alternative

Herbicide risk on
special status plant
species

Unknown sites

PDC inconsistent across
existing NEPA

13 treatment areas
containing special status
species.

13 treatment areas
containing special status
species.

documents. PDC reduce risk to PDC reduce risk to

special status plant special status plant
species. species.

Acres of treatment that 1,235 acres 2,373 acres 528 acres

bisect or traverse areas

of late successional

habitat where potential

exposure to herbicides

could occur for special

status wildlife species

Total number of acres of | 1,235 acres 13,000 acres 13,000 acres

wildlife habitat benefited
by removal of invasive
plants to restore native
vegetation

Effects of treatment
methods on soil
organisms and soils
productivity

1,235 acres impacted;
600 acres of herbicide
treatment

13,000 acres impacted;
12,914 acres of
herbicide treatment

13,000 acres impacted;
4,047 acres of herbicide
treatment

Herbicide risk on
culturally significant
plants

Unknown

PDC inconsistent across
existing NEPA
documents.

8 culturally significant
plant sites

PDC reduce risk to
plants.

8 culturally significant
plant sites

PDC reduce risk to
plants.

Effects of treatments on
tribal communities

Reduce culturally
significant plants
because invasive plant
occupying potential
habitat

Long-term gain for
culturally significant
plants by treating
invasive plants and
restoring native plants

Long-term gain for
culturally significant
plants by treating
invasive plants and
restoring native plants

Effects of treatments on
special forest products

No change to current
special forest products
collection practices.

Herbicides may cause a
short-term loss of
special forest products,
which would impact the
Hispanic and Asian
communities the most.

Herbicides may cause a
short-term loss of
special forest products,
which would impact the
Hispanic and Asian
communities the most

Acres of herbicide 0 acres 15.3 acres in Mt. Hood 15.3 acres in Mt. Hood
treatment in designated Wilderness Area Wilderness Area
wilderness areas

Acres of herbicide 0 acres 1465,3 acres in 330.7 acres in

treatment in Wild and
Scenic River corridor

Clackamas, Roaring,
Salmon, Sandy and
White River Wild and
Scenic River corridors

Clackamas, Roaring,
and Sandy River Wild
and Scenic River
corridors
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2.5 Alternatives Considered, But Dropped from Further Analysis

Federal agencies are required by NEPA to rigorously explore and objectively evaluate all
reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives that
were not developed in detail (40 CFR 1502.14). Public comments received in response to the
Proposed Action provided suggestions for alternative methods for achieving the purpose and
need. Some of these alternatives may have been outside the scope of this EIS, not met the
purpose and need for action, not reasonably feasible or viable, duplicative of the aternatives
considered in detail, or were determined to cause unnecessary environmental harm. Five
alternatives were considered, but eliminated from detailed consideration for reasons summarized
below.

2.5.1 Prevention

Some public comments suggested that the Forest and Scenic Areatake no or limited action to
treat invasive plants, but rather increase efforts to prevent the introduction of invasive plants and
prevent the further spread of invasive plants.

This approach would not meet the purpose and underlying need for action. The purpose and need
for this EIS includes timely treatment of specific invasive plants speciesidentified at sitesto
meet the site treatment strategies (eradicate, control, contain, or suppress) and of new/additional
invasive plant sites that may be identified in the future. Scientific literature supportstimely and
appropriate treatment of invasive plants and active restoration of native plant communities as
important tools for effective IWM (See Invasive Plant FEIS (2005a) and Chapter 3). Many of the
invasive plants proposed for treatment are most effectively controlled with herbicide methods,
making non-herbicide methods ineffective and unsuccessful (see discussion under No Herbicide
Alternative below and Section 3.6 — Botany and Treatment Effectiveness). Since the purpose and
need for action focus on the treatment components of WM, prevention is outside the scope of
thisEIS.

Although prevention does not meet the purpose and need, it is an important component of
invasive plant management and integral to implementing successful treatments. The Forest and
Scenic Area have a set of prevention standards that are incorporated into management activities
on both units (See Appendix D). In addition, both the Forest and Scenic Area are implementing
new prevention standards and guidelines through the adoption of the Invasive Plant ROD
(2005b), which includes goal s, objectives, and standards emphasizing prevention and early
detection. Goal 1 (Appendix 1-1) in the Invasive Plant ROD (2005b) states: “ Protect ecosystems
from the impacts of invasive plants through an integrated approach that emphasizes prevention,
early detection, and early treatment.” Goal 2 states. “Minimize the creation of conditions that
favor invasive plant introduction, establishment and spread during land management actions and
land use activities. Continually review and adjust land management practices to help reduce the
creation of conditions that favor invasive plant communities.” See Appendix 1-1 to 1-6 of the
Invasive Plant ROD (2005b) for specifics.
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The prevention standards for the Forest and Scenic Area address the risk of ground-disturbing
management activities spreading invasive plants within the administrative boundaries of the
National Forest System aswell asto adjacent landowners. These standards include the following.

e Conduct arisk assessment for invasive plantsin NEPA planning as well as routine
mai ntenance activities, documenting occurrence where it exists and incorporating
appropriate prevention and/or treatment measures for the activity proposed

e Require appropriate contracts and permits to specify the cleaning of ‘ off-road’ equipment
prior to the arrival at ajob site, and/or before leaving ainvasive plant infested area to
reduce the risk of carrying and spreading weeds and seeds of invasive plants (e.g., timber
sales, road decommissioning or maintenance, natural resource restoration activities, etc.)

e Wherefeasible and available, utilize weed-free plant materials (such as weed-free straw,
etc.) for re-vegetation activities, erosion control, and/or wildlife forage enhancement.
Communicate with state and county agencies and plant growers re: availability of weed-
free plant material sources

e Ensure that areas of soil disturbance re-vegetate promptly to minimize the risk of
invasion of undesirable plants

e Inspect stockpiled gravel or rock, and on-Forest rock quarries and borrow pits for
invasive plants, and if special status species are present, treat area before material from
the areais used on the Forest

e Inrange administration annual operating plans, specify appropriate actions and practices
to minimize the invasion and/or spread of invasive plants

Currently, these standards are incorporated into the NEPA and other planning processes, timber
contacts and grazing permits on the Forest and Scenic Area. In addition, per the Invasive Plant
ROD (2005b) Standard 1, “Prevention of invasive plant introduction, establishment and spread
will be addressed in watershed analysis; roads analysis; fire and fuels management plans, Burned
Area Emergency Recovery Plans, emergency wildland fire situation analysis; wildland fire
implementation plans; grazing allotment management plans, recreation management plans,
vegetation management plans, and other land management assessments.” The Invasive Plant
ROD (2005b) standards also direct the Forest and Scenic Areato consider invasive plantsin the
implementation of ground-disturbing management activities, including timber harvests, fuels
treatments, fire suppression, fire rehabilitation, grazing, road maintenance, quarry sites, and
recreational activities. Therefore, site-specific consideration of prevention standards are
considered and analyzed through other projects and processes.
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2.5.2 No Herbicide Use

Additional public comments suggested that the Forest and Scenic Area consider a no herbicide
use aternative. This approach would not meet the purpose and underlying need for action. The
purpose and need for this EIS includes timely treatment of specific invasive plants species
identified at sites to meet the site treatment strategies (eradicate, control, contain, or suppress)
and of new/additional invasive plant sites that may be identified in the future. Scientific literature
supports timely and appropriate treatment of invasive plants, including herbicide treatments and
active restoration of native plant communities as important tools for effective IWM (See
Invasive Plant FEIS (2005a) and Section 3.6 — Botany and Treatment Effectiveness). Many of
the invasive plants proposed for treatment are most effectively controlled with herbicide
methods, making non-herbicide methods ineffective and unsuccessful.

The issue of scale needs to be considered when planning treatments of invasive species.
Populations of certain invasive species would only be effectively controlled with herbicides. At
present, the only method to control large populations of knotweed speciesis with repeated
application of herbicides (Seiger, 1991). Additionally, large-scale infestations of invasive plants
threatening to invade the Forest and Scenic Areawould only be treated effectively using
herbicides. For example, the potential for large-scale restoration of wildlands infested with
guackgrass is probably low to moderately low, unless the infested areaistilled, treated with
herbicide, and reseeded, or unless large-scale, resource-intensive prescribed burn programs,
coupled with herbicide and other restoration programs are implemented (Batcher, 2002).

The best control of perennial pepperweed seemsto be from the use of herbicides (Morisawa,
1999). Renz (2000) states that many control methods are ineffective against perennial
pepperweed or would only be used in specific areas. The only non-herbicide control method
effective against large populationsis long-term flooding, but it is not known if plants would re-
establish if the flooding regime is removed from these areas. Lyons (1998) states that the most
successful control efforts for whitetop combine several management practices, such as herbicide
application and physical removal by hoeing or tilling followed by competitive species plantings
(USDA Forest Service, 20053).

2-68



Site-Specific Invasive Plant Treatments

For many invasive plants, manual and mechanical treatment is difficult and often ineffective
regardless of the size of the population. Examples include knotweed species (Japanese,
Bohemian, Giant, and Himalayan), hawkweed species (orange, meadow or yellow, and
common), yellow star thistle, and knapweed species (meadow and diffuse). Manual treatment is
not recommended for knotweed species because digging out rhizomes, in addition to being
extremely labor-intensive, tends to spread rhizome fragments, which would product new plants.
Some authorities do not recommend manual or mechanical treatment of hawkweeds because
disturbance to the plant would stimulate the growth of new plants from fragmented roots,
stolons, and rhizomes and redistribute the plants, increasing their rate of spread (Montana State
University, 2006). Although manual and mechanical treatments may be effective for yellow star
thistle, plants would survive if leaves and buds are still attached at the base of the plant, eveniif a
fragment of a stem less than 2 inchesin length isleft behind. Further, yellow star thistle plants
are capable of producing 50 to 100 million seeds per acre and the seeds are spread through wind
dispersal, which makes manual and mechanical treatments more difficult. Manual treatment for
meadow knapweed is difficult due to the species’ tough perennial root crown, and repeated
mechanical treatment of diffuse knapweed may increase populations by spreading seeds (See
Section 3.6 — Botany and Treatment Effectiveness for more details).

The most effective treatment for each of these invasive plant species as well as the other species
analyzed in thisEIS is IWM, which includes manual, mechanical, cultural (goat grazing), and
herbicide treatments. IWM allows for appropriate tool and methods to be used based on the size
and location of the invasive plant population as well as the surrounding conditions. Through this
EIS, the Forest and Scenic Areawould be able to consider different treatment methods and
herbicides with distinct properties that better address the balance of effective control of invasive
plants and protection of the environment. The most effective IWM methods are summarized in
Appendix G — Common Control Measures Summary.

2.5.3 No Amendment to the Mt. Hood Forest Plan

Based on comments, the interdisciplinary team considered an alternative that would not amend
the Forest Plan. Current Forest Plan standards and guidelines do not allow or discourage

herbicide treatments in general riparian areas, the White River Wild & Scenic River corridor,
designated Wilderness Areas, Northern Spotted Owl habitat, and Pileated Woodpecker/Pine
Martine habitat. No herbicide treatments in these areas were considered in the No Action
Alternative (Alternative 1) or Restricted Herbicide Use (Alternative 3), alternatives or no
treatment was determined to cause unnecessary environmental harm. The reasons for eliminating
this alternative from detailed analysis are discussed by Forest Plan standard:

e Forest Plan Standard FW-076 prohibits detrimental materials associated with management
activities, including herbicides, from entering water or other areas not intended for treatment.
Invasive plant treatments are meeting this standard under the No Action Alternative
(Alternative 1). Additionally, invasive plants may decrease water quality because invasive
plants are often less effective for stream bank stabilization and provides less stream shading
(See Section 3.9 — Water Quality). Asaresult, invasive plants may cause unnecessary
environmental harm to the water resources.
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Forest Plan Standard A2-082 prohibits pesticide use in designated Wilderness Areas. This
standard is addressed through the No Action Alternative (Alternative 1). Additionally,
ecosystem level impacts of invasive plants may put wilderness characteristics at risk if the
infestations are not treated quickly and effectively. Currently, three hawkweed sites are
located in the Mt. Hood Wilderness. As discussed under the no herbicide use alternative that
was eliminated, hawkweed species are most effectively treated using herbicides. To maintain
wilderness character and prevent the further spread of invasive plants within Wilderness
Areas herbicide treatments should be considered (see Section 3.12 — Congressionally
Designated Areas and Scenery Management). Eliminating herbicide use in designated
Wilderness Areas may cause unnecessary environmental harm to the natural conditions.

Forest Plan Standards B5-041 does not permit herbicides to be used outside road rights-of-
way in Pileated Woodpecker/Pine Martin habitat. These standards are addressed under the
No Action Alternative (Alternative 1) under which invasive plant treatments are meeting this
standard. Fifty percent of the treatment areas are within road prisms or adjacent disturbed
areas, as permitted by this standard. Of the remaining 50 percent, invasive plants may alter
the ecosystem character upon which these species depend, causing unnecessary
environmental harm to habitat conditions (see Section 3-11 — Wildlife). Further, the PDC are
designed to minimize the effects to wildlife species and their habitat.

Forest Plan Standard A12-031 does not permit herbicides to be used outside road rights-of —
way in Outdoor Education Area. This standard is addressed under the No Action Alternative
(Alternative 1) under which invasive plant treatments are meeting this standard. This
standard covers one small portion of the Forest, where no treatments are currently proposed.
If afuture infestation was discovered, it would need to be determined to be consistent with
the analysis using the EDRR. As such, the potential effects would be considered through this
process.

Forest Plan Standard B7-070 discourages the application of herbicidesin general riparian
areas. This standard is addressed through the No Action Alternative (Alternative 1).
Herbicide treatments are part of IWM approach which considers a combination of manual,
mechanical, cultural (goat grazing), and herbicide treatments. Herbicide treatments are never
considered in isolation and precautions are taken to ensure that uninfested riparian areas are
protected and infested riparian areas are restored. Also, the PDC and aquatic influence zone
are designed to discourage herbicide use in the general riparian areas.
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e Forest Plan Amendment #7 prohibits herbicides in the White River Wild & Scenic River
Corridor. This standard is addressed through the No Action Alternative (Alternative 1) under
which invasive plant treatments are meeting this standard. The White River was designated
asaWild & Scenic River to preserve the outstanding remarkable values or opportunitiesin
the river corridor, including the botany/ecology values. Invasive plants and their potential
spread threaten the outstanding remarkable values; therefore, no herbicide treatments may
cause unnecessary environmental harm to the corridor. Further, the PDC offer protection to
special status botanical, wildlife, and aguatic species as well as other ecological values
associated with these corridors. Further, the aguatic influence zones are designed to
discourage herbicide use in the general riparian areas and protect water quality.

2.5.4 Maximize Cost Efficiency

Public comments suggested that invasive plant treatments should be designed to maximize cost
efficiency. Assuming that herbicide treatments are the least expensive, compared to the
mechanica and manual treatment methods, this alternative is duplicative of the Proposed Action
(Alternative 2). Alternative 2 only includes six sites that do not include an herbicide treatment
method in the treatment area prescription (See Section 3.7 — Economic Efficiency).

2.5.5 Maximize Worker Jobs

Additional public comments suggested that the invasive plant treatments should be designed to
maximize worker jobs. Assuming that manual and mechanical treatments create more jobs than
herbicide treatments, this alternative is duplicative of the Restricted Herbicide Use Alternative
(Alternative 3). Under Alternative 3, only high priority treatment areas are treated with
herbicides (43 sites). The remaining 165 treatment areas are treated using manual and
mechanical treatments, which may maximize worker jobs (See Section 3.7 — Economic
Efficiency).
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CHAPTER 3: Affected Environment and Environmental
Consequences

Chapter 3 of this EIS summarizes the physical, biological, social, and economic environments of
the affected project area (existing conditions) and the potential changes to those environments
due to implementation of the alternatives discussed in Chapter 2 (alternatives). It also presents
the scientific and analytical basis for the comparison of alternatives presented. For ease in
presentation and comparison, discussions are separated into individual resource areas, including
human health and safety, botany, economic efficiency, soil productivity, water quality, aquatic
organisms and habitat, wildlife, congressionally designated areas, and heritage resources.

The focus of the analysis disclosed in each section is on the effects of the No Action and action
alternatives on the issues described in Section 1.8. Effects are defined as:

o Effects: Adverse and/or beneficial direct effects occur at the same time and in the same
general location as the activity causing the effects. Adverse and beneficial indirect effects
are those that occur at a different time or location from the activity causing the effects.
Both types of effects are described in terms of magnitude, intensity, duration, and timing.

e Cumulative Effects. These result from the incremental impacts of the proposed
actions/alternatives when added to other past, present, and reasonably foreseeable
actions, both on the Forest and Scenic Area as well as other adjacent federal, state, or
private lands.

Effects include ecological (i.e., the effects on natural resources and on the components,
structures, and functioning of affected ecosystems), aesthetic, historic, cultural, economic, social,
or health, whether direct, indirect, or cumulative (40 CFR 1508.7 and 1508.8).

3.1. Life of the Project

This project would be implemented over five to 15 years as funding allows. Site-specific
conditions are expected to change within this timeframe: treated infestations would be reduced in
size, untreated infestations are likely to spread, specific non-target plant or animal species of
local interest may change, and/or new invasive plants may become established within the project
area. The effects analysis considers a range of possible treatments at each treatment site based on
the invasive plant species present as well as a range of site conditions in order to accommodate
the uncertainty associated with the project implementation scheduled, including the Early
Detection/Rapid Response strategy (EDRR).
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Three variables would contribute to the effectiveness of the invasive plant treatments and
reductions in infested acres: treatment prescriptions and strategies; the effectiveness of invasive
plant management on neighboring lands; and available funding. The treatment prescriptions at
each site are not intended to be binding, but treatments would be selected from the range
analyzed in order to most effectively treat the invasive plants based on the variables influencing
the effectiveness. Annual treatment prescriptions would be based on information gathered
through inventory and monitoring. The highest priority areas would be treated first, and newly
discovered infestations may be prioritized over existing sites. Treatment methods would be
chosen using the process described in Figure 1-4.

3.2. General Existing Conditions

The project area encompasses 1.1 million acres of the Mt. Hood National Forest (Forest) and
292,500 acres of the Columbia River Gorge National Scenic Area (Scenic Area). The treatment
sites represent one percent of the total acreage on the Forest and Scenic Area. Seven sites (1,787
acres) are located on the Scenic Area and the remaining sites are located on the Forest. Sixty-two
percent of these sites are located on the eastside of the Forest on the Barlow (2,444 acres) and
Hood River (5,596 acres) ranger districts, and twenty-four percent of the sites are on the westside
on the Clackamas River (1,270 acres) and Zigzag (1,868 acres) ranger districts. These sites are
located in Hood River, Clackamas, Multnomah, and Wasco counties.

3.2.1. Treatment Area Site Descriptions

The treatment sites are located in a variety of land allocations and land types. Some infestations
are located in congressionally designated areas, including the Mt. Hood Wilderness Area (three
sites) and all Wild and Scenic River Corridors. The Scenic Area contains some sites that were
previously cultivated for agriculture which are being restored. Approximately 122 acres in seven
treatment areas are located within inventoried roadless areas. This includes 33 acres in Big Bend
Lake, 77 acres in Mt. Hood Additions, and 12 acres in Wind Creek. The invasive plant
treatments do not propose changing any road conditions within the project area.

The majority of treatment sites are located along roads and adjacent to disturbed areas (50
percent). Other dominant treatment sites are located at or along restoration sites (13 percent),
recreation residences (nine percent), utility corridors (seven percent) and quarries (five percent)
(Table 3-1). The remaining treatment sites include administrative sites, campgrounds, clearings,
corrals, hiking trails, harvest units, lakes, landings, ski areas, meadows, and stream-sides. The
restoration sites are all located on the Scenic Area. As these site descriptions indicate, the human
contributions to invasive plant infestations can be significant. In addition, many of these treatment
areas are located within the aquatic influence zone or riparian reserves (see Sections 3.9 and 3.10).
The aquatic influence zone is land adjacent to perennial and intermittent streams, rivers, ponds,
lakes, springs, and wetlands that has a direct or potentially direct influence on the water body and
its function where herbicides may enter surface waters. Riparian reserves are areas along live and
intermittent streams, wetlands, ponds, lakes, and unstable and potentially unstable areas where
riparian-dependent resources receive primary emphasis. Also, special forest products and
culturally significant plants could potentially be harvested and collected at these sites as well.
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Table 3-1: Acres by Site Description. Approximately 62% of the sites are disturbed areas
(roads, quarries, utility corridors), 20% are recreational sites (developed campgrounds, permit
areas, recreational residences), 17% are natural/forested areas (clearing, flood plains,
meadows, forested sites, plantations), and <1% are administrative sites.

Site Description Acres Percent
Developed Campground 168.8 1%
Major Resort/Permit Site 363.3 3%
Quarry 624.7 5%
Utility Corridors 863.2 7%
Recreational trails 963.1 7%
Recreational Residence & Adjacent Areas, including Roads 1,163.6 9%
Scenic Area Restoration Sites 1,640.0 13%
Road and Adjacent Disturbed Area 6,526.8 50%

Total 12,313.5 95%

Since treatment sites are located across the Forest as well as the Scenic Area, site conditions vary
greatly. Annual precipitation varies from 10 to 120 inches per year across at the treatment sites,
primarily in the winter months. The minimum distance to water ranges from zero to over 2,000
feet, with the majority of sites ranging from zero to 100 feet (66 percent). The categories of
water located within 100 feet of these sites include streams, ponds, wetlands, ditches, springs,
and rivers. The average percent slope ranges from zero to 62 percent. The average elevation
ranges from 25 to 5,400 feet. The general vegetation type, flora, and fauna present at the
treatment sites vary across the sites. More information about the existing conditions at each site
can be found in Appendix O.

3.2.2. Invasive Plant Species and Infestations

Each of the treatment sites has invasive plants present that threaten healthy, native communities
and function. At least 19 species have been inventoried by USDA Forest Service botanist and
noxious weed specialists on the Forest and Scenic Area using inventory and mapping protocols
established by the USDA Forest Service under the NRIS Terra Invasive Plant database (USDA
Forest Service, 2002). It is likely additional species are present on the Forest and Scenic Area,
but have not yet been discovered.

The invasive plants found most frequently in the treatment sites are: diffuse knapweed (33 percent),
orange hawkweed (15 percent), spotted knapweed (14 percent), tansy ragwort (13 percent),
Himalayan blackberry (12 percent), houndstongue (seven percent), and butter and eggs (two
percent).
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The most common invasive plants are not necessarily the species of most concern, which have
significant ecological consequences and often are difficult to eradicate or control (see Section 3.6
for more details). The species of most concern are: butter and eggs, knotweed species, common
hawkweed, meadow hawkweed, orange hawkweed, and yellow star thistle. These species are
starting to spread within the Forest and Scenic Area; however, these species are present only in
small infestations at the present so they can be treated and eradicated from the Forest and Scenic
Area if prompt action is taken. Description of species of most concern follows.

Butter and eggs (Linaria vulgaris): This perennial species, also commonly known as
yellow toadflax, typically becomes established in disturbed areas, such as along roads, in
quarries, in floodplains, and in overgrazed rangelands. This species is a native of Eurasia
and was introduced as an ornamental. Its bright yellow flowers with orange throat and
spur is attractive. With its extensive root system, this plant could become very aggressive
displacing native plants and could be difficult to control.

This invasive plant is spread along road-sides, presumably by seed mixed with gravel.
The predominant method of dispersal is by wind; the seeds are adapted for wind dispersal
with papery circular wings. The other important dispersal mechanism is through
underground rhizomes which leads to large, dense populations which tend to take over a
site. Typically, one finds a single plant initially, followed by an increasing number of
plants nearby rapidly forming a dense population. As the seed heads increase, new
outlying populations begin to appear down-wind. A mature plant could produce over half
million seeds.

A similar species, Dalmatian toadflax (Linaria dalmatica), is similar and equally
problematic.

Knotweed species: Japanese knotweed (Polygonum cuspidatum) is currently reported on
only five National Forests in the Pacific Northwest Region. The difficulty of control and
the high potential for spread is of concern. Similar species of concern that have the
potential to invade the Forest and Scenic Area include giant knotweed (Polygonum
sachalinense) and Himalayan knotweed (Polygonum polystachyum).

Japanese knotweed is native to eastern Asia and was introduced from Japan as an
ornamental garden plant in the late 1800s. It is now widely distributed in much of the
eastern United States, and occurs in coastal areas of Oregon and Washington. Japanese
knotweed is a riparian species that spreads quickly to form dense tall thickets that shade
out other species and prevent regeneration of native plants. It reduces species diversity
and damages wildlife habitat (Seiger, 1991). Japanese knotweed poses a significant threat
to riparian areas where it could survive severe floods and is able to rapidly colonize
scoured shores and islands (Alien Plant Working Group, 2004). Once established,
populations are extremely persistent.
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Rhizomes could regenerate from small fragments. Dispersal could occur naturally when
rhizome fragments are washed downstream and deposited on banks, or more commonly,
when humans transport soil as fill dirt. Monitoring for the introduction of Japanese
knotweed and manually removing the entire plant could prevent establishment. Repeated
cutting may control a few individual plants, but the only known method to control larger
stands is with repeated application of herbicides (Seiger, 1991). Innovative herbicide
applications such as stem injection are being used with success and could mitigate effects
to non-target species (Soll, 2004; USDA Forest Service, 2005a).

Common hawkweed (Hieracium vulgatum), M eadow hawkweed (Hieracium
pratense) and Orange hawkweed (Hieracium aurantiacum): The hawkweeds resemble
some of our native species, but they come from Eurasia. These invasive species are found
along road-sides, trails, meadows, and other disturbed sites. The hawkweeds are
perennial with a fibrous root system, milky juice, and the leaves are largely basal. The
flowers are variously colored in yellow and red-orange on stems about 12 inches tall.
They tend to colonize moist meadow sites or are found in areas with higher rainfall.

While these species had been rather local in distribution, they have expanded their range
dramatically in recent years, infesting some sensitive habitats. One population is known
in the Mt. Hood Wilderness Area where it has begun to displace native grasses. Early
detection and control of new infestations is important in keeping these species from
infesting additional sensitive habitats. At lower elevations, these species have become

increasingly widespread along highways and other roads where control is becoming more
difficult.

The hawkweeds reproduce by seeds, stolons, and rhizomes. Extensive stolons create
dense mats of hawkweed plants that could eliminate other native flora. It is this tendency
that makes this plant very difficult to control and of great concern.

Yellow starthistle (Centaurea solstitialis): Occurrence of yellow starthistle is reported
on eight forests in the region, and is rapidly expanding in eastern Oregon. Yellow
starthistle is a winter annual that could form dense impenetrable stands that displace
desirable vegetation. This species was introduced into North America as a seed
contaminant in Chilean-grown alfalfa seed sometime after 1849 (DiTomaso, 2001). In the
past 40 years it has spread exponentially throughout the west.

Yellow starthistle is best adapted to open grasslands with deep well-drained soils and
annual precipitation between 10 and 60 inches, but competes successfully in a wide range
of habitats (DiTomaso, 2001). It favors sites originally dominated by perennial grasses,
primarily bluebunch wheatgrass (Psuedoroegneria spicata), Idaho fescue (Festuca
idahoensis), and Sandberg bluegrass (Poa secunda) (Sheley and Petroff, 1999).

Yellow starthistle displaces native plant communities and reduces plant diversity. It
forms solid stands that dramatically reduce forage production for livestock and wildlife.
This species causes a fatal neurological disorder when ingested by horses called
“chewing disease” (Sheley and Petroff, 1999; USDA Forest Service, 2005a).
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3.2.3. Rate of Spread and Mechanism of Invasion

Invasive plant populations increase in acreage at an estimated rate of eight to 12 percent per year
on National Forest System lands in the United States (USDA Forest Service, 1999b), which
means the invasive plant infestations could continue to spread on the Forest and Scenic Area and
on adjacent federal, tribal, county, and state lands. Most of the invasive plant infestations (94
percent of inventoried acreage) are in disturbed areas. The presence of invasive plants is not a
new phenomenon. The geographic scope, frequency, and the number of species involved,
however, have grown enormously as a direct consequence of expanding transport and commerce,
especially in the past 200 years. Invasion occurs when invasive plant species are transported to
new, often distant places where they proliferate, spread, and persist. For example, some invasive
plants have been accidentally introduced to this country as contaminants among crop seed,
ballast in cargo ships, or on other vessels (Mack et al., 2000). The rapid rate of human expansion
accounts for a majority of the long-distance dispersal of newly invading species (Grime, 2001;
USDA Forest Service, 2005a).

Purposeful and accidental introductions have occurred for centuries, but major introductions
have occurred most rapidly over the past century. Introductions of invasive plants for forage (i.e.,
contaminated livestock feed), ornamental landscaping, road and dune stabilization, and erosion
control have occurred throughout National Forest System lands and adjacent lands in Oregon and
Washington. Most invasive plants have been introduced for horticultural use by nurseries,
botanical gardens, and individuals (Reichard and White, 2001). Commercial landscape nurseries
in Oregon and Washington sell, or once sold, exotic species for domestic landscaping that later
were found to be invasive (e.g., English ivy, butterfly bush, pampas grass, purple loosestrife).
These have spread to federal lands (Whitson, 2001). Invasive plant species have been used in
seed mixes on National Forest System lands for erosion control, bank stabilization, and burned
area rehabilitation (USDA Forest Service, 2005a).

The mechanisms of spread for invasive plants include natural vectors such as birds, insects, or
wildlife, and natural forces, such as water and wind. Wind and water in particular, are major
natural dispersal agents. Disturbance-based vectors are also mechanisms of spread for invasive
plants. Invasion and dominance by invasive plants is highly correlated with soil disturbance, but
are not limited to disturbed areas (Cox, 1999). Invasive plants readily invade, occupy and
dominate conifer plantations, road prisms, trails and trailheads, mined sites, gravel pits, river
corridors, wildlife wallows and bedding areas, and rangelands. Many invasive species could also
establish in naturally occurring small openings. Natural and human induced small-scale and
large-scale disturbance create safe sites for invasive plant establishment, and in areas where
desirable species are not available to occupy these sites, invasive species could dominate (USDA
Forest Service, 2005a).
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Ground-disturbing activities on the Forest and Scenic Area include timber harvesting,
recreational uses, road building and maintenance, fire suppression activities, grazing, and
mining. All of these management activities can alter native plant communities and function, and
provide the opportunity for invasive plants to become established and spread, as described in
Section 3.1 of the Invasive Plant FEIS (2005a). Many of these activities have contributed to the
current invasive plant infestations present on the Forest and Scenic Area, and would continue to
contribute to the spread of invasive plants. Prevention standards, specifically the Invasive Plant
ROD (2005b) standards (Appendix A) and local prevention standards (Appendix D) are an
integral component to reduce the spread and establishment of invasive plant species.

In order to acknowledge the role of management activities, rate of spread was incorporated into
the treatment areas (see Table 1-1) as well as in the treatment caps (see Section 1.3 — Proposed
Action).The overall treatment cap is 30,000 acres. This includes the known infested treatment
areas (13,000 acres), newly inventoried suspected infested areas (13,000 acres), and a one
percent rate of unexpected infestations per year for the life of the project, which includes
spreading invasive plants through management activities (4,000 acres). For more details, see
Section 2.1.3, Subsection Early Detection/Rapid Response strategy.

3.2.4. Ownership Patterns and Herbicide Use on Other Lands

Ownership patterns within the boundaries of the Forest and Scenic Area are predominately
National Forest System lands (90 percent). All fifth-field watersheds containing treatment areas
have mixed ownership patterns (Appendix P). The Beaver Creek, Lower Clackamas River,
Middle Deschutes River, Lower Hood River, and Lower Sandy River watersheds have the
highest percentage of other ownerships within watersheds on the Forest and Scenic Area (See
Figure 3-1 Map of Ownership Patterns). Two of these watersheds are located on both the Forest
and Scenic Area — Lower Hood River and Lower Sandy.

Limited information on invasive plant treatments and herbicide use are known on the other
ownership lands in all watersheds. As the mixed ownership indicates, invasive plants could
spread from the Forest and Scenic Area to other ownerships and vice versa very easily, which
would continue to contribute to the problem of invasive plants. This is the predominant concern
in the watersheds located on the Scenic Area, where the ownership is the most mixed: these
include the Lower Sandy River, Columbia River Gorge Tributaries, Middle Columbia/Eagle
Creek, Middle Columbia/Grays Creek, and Middle Columbia/Mill Creek watersheds.

Five fifth-field watersheds (Upper Clackamas River, Oak Grove Fork Clackamas River, White
River, Beaver Creek, and Middle Deschutes River watersheds) contain tribal lands on the Warm
Springs Reservation. The Confederated Tribes of Warm Springs and Bureau of Indian Affairs
released a Vegetation Management Noxious Weed Control Plan and Assessment (2005) that
proposes manual, mechanical, biological, prescribed burning, and herbicide treatments. The plan
is designed to treat and control invasive plants on the reservation over the next five years.
Estimated amount of herbicide use and acres of invasive plant treatments on the tribal lands are
not available.
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Figure 3-1. Ownership Patterns in Vicinity of Mt. Hood National Forest and Columbia

River Gorge National Scenic Area.
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In addition to the tribal lands, the Oregon Department of Agriculture (ODA) and counties have
active invasive plant programs. In 2005, ODA applied 15 gallons and 49 pounds of active
ingredient of herbicides proposed for use in Multnomah and Clackamas counties; Multnomah
County applied 439 gallons; Clackamas County applied 1,010 gallons and 119 pounds of active
ingredients; and Hood River County applied 182 gallons. In addition to herbicide treatments,
ODA and the counties use approximately one pint of surfactant per gallon of concentrate
herbicide (Forney, 2006). Finally, ODA and the counties apply manual, mechanical and cultural
treatments on their lands. Also, an orchardist estimated the herbicide use in Hood River County
on private orchards to be 3,000 gallons per year. The estimate is based on the assumption that
there are two applications of herbicide on orchards per year and that 1 to 1.5 gallons of herbicide
are applied per acre over 15,000 acres.

3.3. Herbicides, Adjuvants, Surfactants and Inert Ingredients

The effects from the use of any herbicide or additive depends on the toxic properties (hazards) of
that chemical, the level of exposure to that chemical at any given time, and the duration of that
exposure. The Invasive Plant FEIS (2005a) used the herbicide risk assessments displayed in
Table 3-2 to evaluate the potential for harm to non-target plants, wildlife, human health, soils and
aquatic organisms from the herbicides considered for use in this EIS. This section summarizes
the known information about herbicides and additives; discusses the risk reduction approach
incorporated in the action alternatives and applied in the analysis of environmental impacts; and
discloses the uncertainties associated with herbicides and additives. Appendix Q — Herbicide
Information Summary and PDC Crosswalk summarizes herbicide characteristics, basic hazard
identification, risk characterization, label restrictions and information, and PDC.

3.3.1. Herbicide Risk Assessments

Risk assessments were completed by Syracuse Environmental Research Associates, Inc (SERA)
using peer-reviewed articles from the open scientific literature and current U.S. Environmental
Protection Agency (EPA) documents, including Confidential Business Information. Information
from laboratory and field studies of herbicide toxicity, exposure, and environmental fate was
used to estimate the risk of adverse effects to non-target organisms.

The risk assessments considered worst-case scenarios including accidental exposures and
application at maximum label rates. The risk assessments represent the best science available.
The Invasive Plant FEIS (2005a) added a margin of safety to the SERA Risk Assessments
(2001b, 2003a, 2003b, 2003c, 2004a, 2004b, 2004c, 2004d, 2004e, 2004f) by making the
thresholds of concern substantially smaller to account for increased caution to federally listed
wildlife and fish species. The adjustments varied based on the herbicide and species being
analyzed. These adjustments followed the Environmental Protection Agency protocol (EPA,
2004) described in the Invasive Plant FEIS (2005a).
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Table 3-2: Risk Assessments for Herbicides Considered in this EIS, including formulations and manufacturers. These risk
assessments are available at: http://www.fs.fed.us/r6/invasiveplant-eis/Risk-Assessments/Herbicides-Analyzed-InvPlant-EIS.htm.

Herbicide Name Formulations Manufacturer Date Final Risk Assessment ID
Telar® DF Dupont
Chlorsulfuron Glean Dupont November 21, 2004 SERA TR 04-43-18-01c
Corsair ™ Riverdale
Clopyralid Transline Dow AgroSciences December 5, 2004 SERA TR 04 43-17-03c
Glyphosate Accord SP Dow AgroSciences March 1, 2003 SERA TR 02-43-09-04a
Aqua Neat Riverdale
Aquamaster Monsanto
Cornerstone Agrilli
Labeled for aquatic use grifiance
Credit Nufarm
Credit Systemic Nufarm
Debit TMF Nufarm
Eagre e
Aqgatic herbicide Griffin
Foresters
Non-Selective Herbicide Riverdale
Labeled for aquatic use
Glyfos Cheminova
Glyfos .
Aq):Jatic herbicide Cheminova
Glyfos Pro
No Surfactant Needed Cheminova
Labeled for aquatic use
Glyfos X-TRA Cheminova
Glyphomax Dow AgroSciences
Glyphomax Plus Dow AgroSciences
Glyphosate DuPont
Glyphosate Original Griffin
Glyphosate VMF DuPont
Glypro Dow AgroSciences
Glypro Plus Dow AgroSciences
Honcho Monsanto
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Herbicide Name Formulations Manufacturer Date Final Risk Assessment ID
Mirage UAP
Prosecutor Lesco
Prosecutor Plus Tracker Lesco
Rattler Helena Chemical Co.
Razor Riverdale
Razor SPI Riverdale
Rodeo Dow AgroSciences
Roundup CUSTOM Monsanto
Labeled for aguatic use
Roundup ORIGINAL Monsanto
Roundup PRO Monsanto
Roundup PRO Monsanto
Concentrate
Roundup ProDry Monsanto
Roundup UltraDry Monsanto
Roundup ULTRA MAX Monsanto

Imazapic

Plateau

Registration transferred
to: BASF (C&P Press
2003; BASF 2000,
2001) (Developed by:
American Cyanamid
(1998c¢, 2000))

Plateau DG.

Registration transferred
to: BASF (C&P Press
2003; BASF 2000,
2001) (Developed by:
American Cyanamid
(1998c, 2000))

December 23, 2004

SERA TR 04-43-17-04b

Imazapyr

Arsenal

Supplied by: BASF
(Produced by: American
Cyanamid)

Arsenal AC

Supplied by: BASF
(Produced by: American
Cyanamid)

December 18, 2004

SERA TR 04-43-17-05b

3-11




Final Environmental Impact Statement

Herbicide Name

Formulations

Manufacturer

Date Final

Risk Assessment ID

Supplied by: BASF

Specialty Herbicide

Dow AgroSciences

Garlon 4
Specialty Herbicide

Dow AgroSciences

Chopper (Produced by: American
Cyanamid)
Supplied by: BASF
Stalker (Produced by: American
Cyanamid)
Habitat BASF
Metsulfuron methyl Escort XP DuPont December 9, 2004 SERA TR 03-43-17-01b
Picloram Tordon K Dow AgroSciences June 30, 2003 SERA TR 03-43-16-01b
Tordon 22K Dow AgroSciences
Sethoxydim Poast BASF October 31, 2001 SERA TR 01-43-01-01c
Sulfometuron methyl Oust DuPont December 14, 2004 SERA TR 03-43-17-02c
Oust XP ® DuPont
Forestry Garlon 4

polyethoxylate)

Garlon 3A Dow AgroSciences
; Pathfinder Il
Triclopyr Specialty Herbicide Dow AgroSciences March 15, 2003 SERA TR 02-43-13-03b
Labeled for aquatic use
Remedy RTU. Dow AgroSciences
R SePRO Corporation
enovate 3 . .
(a.k.a. Triclopyr TEA) (Appears to be identical
to Garlon 3A)
non R-11® i i May 2003 USDA Forest Service, R-5
(nonylphenol - Wilbur-Ellis Company (October 2003) orest Service, R-

In addition to the analysis of potential hazards to human health from the active ingredients in herbicides, the SERA Risk Assessments
(2001b, 2003a, 2003b, 2003c, 2004a, 2004b, 2004c, 2004d, 2004, 2004f) evaluated available scientific studies of potential hazards of
other substances associated with herbicide applications: impurities, metabolites, inert ingredients, and adjuvants. There is usually less
toxicity data available for these substances (compared to the active ingredients) because they are not subject to the extensive testing that

is required for the active ingredients under FIFRA (Federal Insecticide, Fungicide, and Rodenticide Act).
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3.3.2. Herbicide Toxicology Terminology

The following terminology is used throughout this chapter to describe relative toxicity of herbicides
proposed for use in the alternatives.

e Agquatic Label: Some herbicides are labeled for direct application in water. While no direct
application would occur in any alternative for this project, treatment of emergent invasives
in standing water or dry stream beds may involve use of such formulations to meet label
requirements. Aquatic labeled herbicides are not necessarily less hazardous to aquatic
organisms than other herbicides, but have been more extensively tested. Aquatic labeled
herbicides would not be favored over effective non-aquatic labeled herbicides that pose

lower risk to aquatic organisms, assuming compliance with label advisories (see Section
3.10).

e Bioaccumulation: The increase in concentration of a substance in living organisms as they
take in contaminated air, water, or food because the substance is very slowly metabolized or
excreted (often concentrating in the body fat.)

e Exposure Scenario: The mechanism (e.g., dermal, ingestion) by which an organism (e.g.,
person, animal, fish) may be exposed to herbicides or additives. The application rate and
method influences the amount of herbicide to which an organism may be exposed.

e Hazard Quotient (HQ): The HQ is the amount of herbicide or additives to which an
organism may be exposed divided by the Threshold of Concern. An HQ less than or equal
to 1 indicates an extremely low level of risk.

e L owest-Observed-Adverse-Effect Level (LOAEL): The lowest dose of a chemical in a
study, or group of studies, that produces statistically or biologically significant increases in
frequency or severity of adverse effects between the exposed and control populations.

e No Observable Adverse Effect Level (NOAEL): Exposure level at which there are no
statistically or biological significant differences in the frequency or severity of any adverse
effect in the exposed or control populations.

e No Observed Effect Concentration (NOEC): Synonymous with NOEL.

e No Observed Effect Level (NOEL): Exposure level at which there are no statistically or
biological significant differences in the frequency or severity of any effect in the exposed or
control populations.

e Reference Dose (RfD): The RfD is a numerical estimate of a daily exposure to the human
population, including sensitive subgroups such as children, that is not likely to cause
harmful effects during a lifetime. RfDs are generally used for health effects that are thought
to have a threshold or minimum dose for producing effects.
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e Threshold of Concern: A level of exposure below which there is a low potential for
adverse effects to an organism. This level was made more conservative in the Invasive Plant
FEIS (2005a) to add a margin of safety to the risk assessment process.

3.3.3. Risk Reduction Framework

Figure 3-2 displays the layers of caution that are integrated into herbicide use in the USDA Forest
Service, Pacific Northwest Region. First, label requirements, federal and state laws, and the EPA
approval process provide an initial level of caution regarding herbicide use. Next, the SERA Risk
Assessments (2001b, 2003a, 2003b, 2003c, 2004a, 2004b, 2004c, 2004d, 2004¢, 2004f) disclosed
hazards associated with worst-case herbicide conditions (maximum exposure allowed by the label).
The Invasive Plant FEIS (2005a) included an additional margin of safety by reducing the level
herbicide exposure considered to be of concern to fish and wildlife. These adjustments followed the
Environmental Protection Agency protocol (EPA, 2004) described in the Invasive Plant FEIS
(2005a). The Invasive Plant ROD (2005b) adopted standards to minimize or eliminate risks to
people and the environment. This EIS is designed to comply with the Invasive Plant ROD standards
(2005b). Finally, the PDC further reduce the risks associated with herbicide treatments by
eliminating or minimizing as much as possible the impacts to the environment.

FiguFadliPe Ri2K RpehscoioGdtrtaomeimbekgrated into Herbicide Use
REGION SIX RISK REDUCTION METHODS —

I.AYEK’ UrCAVIIVN INIEGKAIEY INIU I'IEKI’I(.II)& UL

State and Federal Laws, EPA Approved
Label Requirements and Advisories

SERA Risk Assessments (Worst Case Scenarios)

Ré Toxicity Levels of Concern

Ré ROD and Other Forest Plan
Management Direction (S&Gs)

Treatment Methods Appropriate
to Local Needs

Project Design Criteria
(e.g. Buffers)

Implementation
with Compliance
Monltormg

Adaptive
Mgmt
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Adjuvants, Surfactants and Inert Ingredients

Information on adjuvants and surfactants is taken from Analysis of Issues Surrounding the Use of
Spray Adjuvants with Herbicides (Bakke, 2003a), Human and Ecological Risk Assessment of
Nonylphenol Polyethoxylate-based (NPE) Surfactants in Forest Service Herbicide Applications
(Bakke, 2003b), and Invasive Plant FEIS (2005a). Refer to Appendix R for a list of adjuvants, and
surfactants addressed by Bakke (2003a).

3.3.5. Definitions of Chemical Types

e Adjuvants. Adjuvants are spraying solution additives that are mixed with an herbicide
solution to improve performance of the spray mixture. Adjuvants could either enhance
activity of an herbicide’s active ingredient (activator adjuvant) or offset any problems
associated with spray application, such as adverse water quality or wind (special purpose or
utility modifiers). Activator adjuvants include surfactants, wetting agents, sticker-spreaders,
and penetrants (Bakke, 2003a).

Adjuvants are not under the same registration guidelines as pesticides. The EPA does not
register or approve the labeling of spray adjuvants. All adjuvants are generally field tested
by the manufacturer with several different herbicides against many invasive plants and
under different environments (Bakke, 2003a).

e Surfactants: Surfactants, or “surface-acting agents”, are a broad category of chemicals that
are added to herbicides in order to facilitate and enhance their absorbing, emulsifying,
dispersing, spreading, sticking, wetting, or penetrating properties. Surfactants are most often
used with herbicides to help it spread over and penetrate the waxy cuticle (outer layer) of a
leaf or to penetrate through the small hairs present on the leaf surface.

Most surfactants used with herbicides are “non-ionic”, which means they have no electrical
charge and are compatible with most pesticides. There are cationic (positive charge) and
anionic (negative charge) surfactants, but they are not as commonly used, with the
exception of the cationic surfactant in the Roundup formulation of glyphosate. Surfactants
have the physical characteristics of both oil and water.

e Inert Ingredients: Identified inert ingredients found in herbicide formulations include
some relatively innocuous substances, such as distilled water. Effects of inert ingredients

are included in the risk assessment for specific herbicide formulations (Invasive Plant FEIS,
2005a).

3.3.6. Nonylphenol Polyethoxylate (NPE)

The primary ingredient in many of the non-ionic surfactants used by the USDA Forest Service
when applying herbicides is a compound known as nonylphenol polyethoxylate (NPE). A separate
risk assessment (Bakke, 2003b) for NPE surfactants was completed because concerns have been
expressed about toxicity of the chemical components and breakdown products of NPE surfactants.
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NPE surfactants are appropriate for some applications where the herbicide label requires the
addition of a surfactant. NPE surfactants may also improve efficacy in other herbicide applications
where addition of a surfactant is optional. In some, but not all of these situations, there are
alternative surfactants that would be effective that do not contain NPE (Invasive Plant FEIS,
2005a).

The typical application rate of NPE for USDA Forest Service, Pacific Northwest Region is 1.67
pounds per acre (Invasive Plant FEIS, 2005a). It is estimated that Oregon Department of
Agriculture as well as Multnomah, Clackamas, Hood River, and Wasco counties use approximately
one pint of surfactant per gallon of concentrate herbicide (Forney, 2006).

3.3.7. Analysis of Adjuvants, Surfactants and Inert Ingredients

The EIS does not estimate the number of acres treated with surfactants, adjuvants or inert
ingredients for each alternative because only limited information is available on these chemicals.
Additionally, various herbicides potentially could be used at any treatment area, so the adjuvant,
surfactants and inert ingredients used may vary. Each resource area evaluated the effects of these
chemicals using the information available (see following sections).

Standard #18 from the Invasive Plant ROD (2005b) is designed to avoid, eliminate, or minimize
potential effects from implementing herbicide-related treatments. Standard 18 states: “Use only
adjuvants (e.g. surfactants, dyes) and inert ingredients reviewed in Forest Service hazard and risk
assessment documents such as SERA, 1997a, 1997b; Bakke, 2003b.” Also, PDC F.2. restricts the
use of NPE near perennial streams, wetlands, lakes, ponds or in road ditches that are hydrologically
connected to water bodies, and PDC A.9. limits broadcast spraying of NPE surfactant to less than
0.5 Ib a.i./acre.

Surfactants that meet Standard 18 are addressed in various risk assessments by SERA and others
(Bakke, 2003b; SERA 1997a, 1997b, 2003b, 2003d) and include NPE-based surfactants, POEA
(polyethoxylated tallow amine), Agri-Dex, LI-700, R-11, Latron AG-98, AG surfactants in
Glyphosate, and Polyglycol 26-2 in Picloram. Other adjuvants/surfactants addressed by Bakke
(2003a) are listed in Appendix R.

3.3.8. Incomplete and Unavailable Information

Risk assessments have a high degree of uncertainty in interpretation and extrapolation of data.
Uncertainty may result from a study design, questions asked (and questions avoided), data
collection, data interpretation, and extreme variability associated with aggregate effects of natural
and synthesized chemicals on organisms, including humans, and with ecological relationships. Due
to data gaps, assessments rely heavily on extrapolation from laboratory animal tests (2005a).
Regardless of disadvantages and limitations of ecological and human health risk assessments, risk
assessments can determine (given a particular set of assumptions) whether there is a basis for
asserting that a particular adverse effect is possible. The bottom line for all risk analyses is that
absolute safety can never be proven and the absence of risk can never be guaranteed (SERA, 2001).
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Further, a risk assessment has only been completed on one surfactant type (NPE) (Bakke, 2003b).
Limited information on other surfactants, adjuvants, and inert ingredients is available in Bakke
(2003a) and various risk assessments. Since risk assessments have not been completed for the
surfactants, adjuvants and inert ingredients, information regarding the toxicity and effects of these
chemicals is largely unavailable.

For risk assessments considering adjuvants, surfactants and inert ingredients in herbicide mixtures,
the information within the risk assessment may not be complete. SERA (2001b) discusses how the
risk assessments apply generally accepted scientific and regulatory methodologies to encompass
these uncertainties in predictions of risk. SERA risk assessments identify and evaluate incomplete
and unavailable information that is potentially relevant to human health and ecological risks. Each
risk assessment identifies and evaluates missing information for that particular herbicide and its
relevance to risk estimate. Such missing information may involve any of the three elements needed
for risk assessments: hazard, exposure, or dose-response relationships. A peer-review panel of
subject matter experts reviewed the assumptions, methodologies and analysis of significance of any
such missing information. SERA addresses and incorporates the findings of this peer review in its
final herbicide risk assessment.

3.4. Basis of Cumulative Effects Analysis

Cumulative effects result from the incremental impacts of any alternative when added to other past,
present and reasonably foreseeable actions, both on the Forest and Scenic Area and other adjacent
federal, state or private lands (40 CFR 1508.7). The cumulative effects considered in this EIS are
related to the risks to the environment and human health associated with herbicides or other
invasive plant treatments. Table 3-3 defines the baseline, spatial scale, temportal scale, applicable
PDC, and desired condition that serve as the basis for cumulative effects analysis for each resource
area.

Additionally, where appropriate, the potential for synergistic effects (where exposure to a
combination of two or more chemicals could result in impacts that are greater than the sum of the
effects of each chemical alone) were considered. Combinations of herbicides in low doses (less
than one-tenth of the reference dose (RfD) have rarely demonstrated synergistic effects. Review of
the scientific literature on toxicological effects and toxicological interactions of agricultural
herbicides indicate that exposure to a mixture of pesticides is more likely to lead to additive rather
than synergistic effects (ATSDR, 2004). Based on the limited data available on herbicide
combinations involving the 10 herbicides considered in this EIS, it is possible, but unlikely, that
synergistic effects could occur as a result of exposure to the herbicides considered in this analysis.
Synergistic or additive effects, if any, are expected to be insignificant. More information on this
topic is included in Section 3.5 — Human Health and Safety.
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Table 3-3: Cumulative Effects Information. Includes baseline conditions, spatial scale and temporal scale, for human health; botany
and treatment effectiveness; economic efficiency; soil productivity; water quality; aquatic organisms and habitat; and wildlife resource

areas.
Resource Baseline Applicable Project | Summary
Area (Existing Condition) | Spatial Scale Temporal Scale Design Criteria of Effects Desired Condition
Human No known threats to Direct and People may be D.1 — Personal No acute or chronic | No increased risk to
Health human health from indirect effects exposed to Protective exposures of human health, as
Section 3.5 | current and past are limited to the | herbicides in a Equipment concern. PDC indicated by risk
invasive plant immediate area chronic manner increase the margin | assessments.
treatments, including (within 100-feet) (e.g., applicators) or | D.2 thru D.6 — of safety to reduce
herbicide use. from application through multiple Notification potential exposures.
site. exposure
mechanisms, such D.7 — Drinking
as breath, skin, and | water Intake
ingestion of
contaminated meat,
mushrooms or fruit.
Botany No known threats from | Direct and The life of the E.1thruE4 - PDC, including the | No adverse effects
Section 3.6 | current or past indirect effects to | projectis 5to 15 Botanical Buffers botanical buffers, from proposed
invasive plant native plant years; the analysis reduce the risk to treatments to
treatments, including communities are | assumes 15 years. | E.5. — Preventing non-target special status
herbicide use, to analyzed at Reinfestation vegetation. Buffers | species. No tend in

special status
botanical species.
Invasive plants
threaten native plant
communities and
special status species.

regional scale,
which includes
Oregon and
Washington
States. Direct and
indirect effects to
special status
species are
analyzed at the
treatment area
scale.

E.6. — Sample Sites

would be increase
or other changes
made if non-target
effects are noted
beyond the
expected area.

plants towards
becoming a special
status species.
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Resource Baseline Applicable Project | Summary
Area (Existing Condition) | Spatial Scale Temporal Scale Design Criteria of Effects Desired Condition
Economic Some cost-effective Direct and The life of the No specific PDC. The treatment cost | Implement
Efficiency treatment options indirect effects project is 5 to 15 per acre varies from | economically
Section 3.7 | (primarily herbicide are analyzed at years; the analysis $194 for the No efficient invasive

treatments) are not regional scale, assumes 15 years. Action Alternative to | plant treatments.

available under the No | which includes $541 for the

Action Alternative. Oregon and Restricted

Invasive plants have Washington Herbicide Use

an enormous States. Alternative. The

economic impact on Proposed Action

Oregon’s economy would cost $324 per

and natural resources. acre.
Soil The soils in the Direct and The life of the G.1thruG.4 - PDC minimize or No loss of soll
Productivity | proposed treatment indirect effects projectis 5 to 15 Herbicide eliminate risk to soil | productivity
Section 3.8 areas are of relatively | are analyzed at years; the analysis | Application productivity. The proposed invasive

low fertility and once
disturbed tend to be
invaded by invasive
plant species. No
evidence that invasive
plant treatments have
resulted in loss of soil
productivity. Invasive
plant threaten to
change soil
characteristics over
time, including erosion
hazard and soll
organisms.

the treatment
area scale within
the Forest and
Scenic Area.

assumes 15 years.

G.5 — Equipment

G.6 — Erosion
Control Devices

I.1 and 1.2 — Site
Restoration

project would not
contribute to
significant
cumulative effects
at any scale.

plant treatments.
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Resource Baseline Applicable Project | Summary

Area (Existing Condition) | Spatial Scale Temporal Scale Design Criteria of Effects Desired Condition
Water No evidence that pat Direct and The life of the B.6, B.7and B.9 — PDC, including No adverse effects
Quality or existing invasive indirect effects projectis 5 to 15 Treatments near aquatic buffers, from proposed
Section 3.9 | plant treatment, are analyzed at years; the analysis | Water minimize or invasive plant

including herbicide
use, has resulted in a
loss of water quality.
Invasive plants may
result in loss of
functional riparian
communities, loss of
rooting strength and
protection against
erosion, decreasing
slope stability and
increasing sediment
introduction into
streams, and impacts
on water quality.

5" field
watershed scale.
Additional
considerations
are discussed
within the aquatic
influence zone
and riparian
reserves. An
aquatic influence
zone is land
adjacent to
perennial and
intermittent
streams, rivers,
ponds, lakes,
springs, and
wetlands that
have a direct or
potentially direct
influence on the
water body and
its function where
herbicides may
enter surface
waters; this zone
has a default
width of 100 feet.

assumes 15 years.
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B.8 — Water Travel

F.1 — Buffers

F.2 — Surfactants

F.3 — Wetlands
F.4 — In-Water
Guidelines

eliminate risk to
water quality,
including drinking
water and beneficial
uses, at any scale.

treatments on
streams and water.
No streams within
analysis area
becoming listed for
chemical
contamination
under Section
303(d) of the Clean
Water Act on the
Department of
Environmental
Quality (DEQ) 2002
303(d) list.
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Resource Baseline Applicable Project | Summary

Area (Existing Condition) | Spatial Scale Temporal Scale Design Criteria of Effects Desired Condition
Aquatic There are over 1,600 Direct and The life of the F.1 — Buffers Persistent No adverse effects
Organisms miles of fish-bearing indirect effects projectis 5 to 15 herbicides posing from proposed

and Habitat | streams on the Forest, | are analyzed at years; the analysis F.2 — Surfactants risks to aquatic invasive plants
Section 3.10 | with approximately 5" field assumes 15 years. organisms would treatments on

300 miles supporting
anadromous
populations of salmon
and steelhead. In the
Scenic Area, there are
60 miles of fish
bearing stream, with
17 miles supporting
anadromous species.
All these miles of
streams have riparian
habitat that might be
impacted by invasive
plants. No evidence
that past invasive
plant treatments,
including herbicides,
have harmed aquatic
ecosystem.

watershed scale.
Additional
considerations
are discussed
within the aquatic
influence zone
and riparian
reserves. An
aquatic influence
zone is land
adjacent to
perennial and
intermittent
streams, rivers,
ponds, lakes,
springs, and
wetlands that
have a direct or
potentially direct
influence on the
water body and
its function where
herbicides may
enter surface
waters; this zone
has a default
width of 100 feet.

F.4 — In-Water
Guidelines

not be used in the
aquatic influence
zone. PDC,
including the
aquatic buffers,
minimize or
eliminate risk to
aquatic organisms
and habitat at any
scale.

aquatic organisms
or habitats. No
trend towards listing
special status fish
species.
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Resource Baseline Applicable Project | Summary

Area (Existing Condition) | Spatial Scale Temporal Scale Design Criteria of Effects Desired Condition
Wildlife Wildlife specials status | Direct and The life of the H.1 — Bald Eagle PDC minimize or No adverse effects
Section 3.11 | species, including indirect effects projectis 5 to 15 eliminate risk to from proposed

Pacific Northwest
Regional Forester's
sensitive species,
survey and manage
species, Forest Plan
management indicator
species, and landbirds
listed as Partners in
Flight focal species,
occur within or travel
through the proposed
treatment areas.
Northern Spotted Owl
and Northern Bald
Eagle are threatened
wildlife species. No
evidence that past
invasive plant
treatments, including
herbicides, have
harmed wildlife
species.

are analyzed at
the Forest and
Scenic Area
scale.

years; the analysis
assumes 15 years.

H.2 — Salamanders
and mollusks

H.3 — Larch
Mountain
Salamanders

wildlife species at

all scales.

invasive plant
treatments on
individual animals
or habitat. No trend
towards listing of
special status
wildlife species.
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The risk of adverse effects of invasive plant treatments in all action alternatives has been
minimized or eliminated by the PDC described in Section 2.2. This limits, but does not exclude,
the likelihood of cumulative adverse effects from treatment. The proposed use of herbicides on
and off the Forest and Scenic Area could result in additive doses of herbicides to workers, the
general public, non-target plant species, aquatic species, and/or wildlife species. For additive
doses to occur, the two exposures would have to occur closely together in time, since the
herbicides proposed for use are rapidly eliminated from humans and do not significantly
bioaccumulate (Invasive Plant FEIS, 2005a). The application rates and extent considered in this
EIS are unlikely to result in additive doses beyond those evaluated for chronic and acute
exposures in the USDA Forest Service risk assessments, which formed the basis for the effects
analysis in the Invasive Plant FEIS (2005a). The Invasive Plant FEIS (2005a), in return, served
as the basis for the site-specific effects analysis discussed in this EIS.

Herbicides are commonly applied on lands other than the Forest and Scenic Area for a variety of
agricultural, landscaping and invasive plant management purposes. Herbicide use occurs on
tribal lands, state and county lands, private forestry lands, rangelands, utility corridors, road
rights-of-way, and private property. No central source exists for compiling invasive plant
management information off National Forests System lands within Oregon. There is no
requirement for private or corporate land owners, or counties to report invasive plant treatment
information, thus an accurate accounting of the total acreage of invasive plant treatment for all
land ownerships is unavailable.

Only the land and roads within the National Forest System would be treated in the action
alternatives. The Forest and especially Scenic Area, however, are intermingled with other
federal, state, county, and private ownerships as discussed in Section 3.2.4 and Appendix M.
Management activities and actions on neighboring lands may contribute to spread or containment
of invasive plants on the Forest and Scenic Area and vice versa. The effectiveness of the
proposed invasive plant treatments would be increased if adjacent landowners were also treating
invasive plant infestations. Many adjacent land owners are taking action to decrease the spread
of invasive plants (see Section 3.2.4 — Ownership Patterns and Herbicide Use on Other Lands).
The cumulative effects analysis assumes that adjacent lands are effectively treated in cooperation
with this project, which would decrease the spread of invasive plants on adjacent lands. In
addition, the cumulative effects analysis assumes the release of biological control agents on the
Forest and Scenic Area and adjacent lands by the Oregon Department of Agriculture, as analyzed
by APHIS, would continue to reduce the invasive plant infestations in Oregon and decrease the
spread of invasive plants.
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Although it is difficult to estimate, the Invasive Plant FEIS (2005a) estimated that invasive plant
control occurs on over 1.25 million acres in Oregon and Washington and greater than 90 percent
of this control is through the use of herbicides. Even the highest use estimates of herbicide use on
the National Forest System lands would amount to less than three percent of the estimated total
acres treated with herbicides in Oregon and Washington (page 4-1, Invasive Plant FEIS, 2005a).
Although limited information is available, complete information is not available to estimates for
the area adjacent to the Forest and Scenic Area. This information is considered in the cumulative
effects analysis for each resource area in conjunction with the herbicide use information
presented in Section 3.2.4 — Ownership Patters and Herbicide Use on Other Lands.

Further, the cumulative effects analysis assumes that the Invasive Plant ROD (2005b) prevention
standards (Appendix A) and the Forest and Scenic Area prevention standards (Appendix D) are
properly implemented and effective. The prevention standards will be monitored as required by
the Invasive Plant ROD (2005b). This analysis assumes that the monitoring would effectively
identify where the prevention standards are not working, and the prevention standards would be
adapted as needed.

Finally, the analysis assumes other planning projects, as required by Invasive Plant ROD (2005b)
Standard 1, are considering the impacts on the establishment and spread of invasive plants.
Specifically, Standard 1 requires all watershed analysis, roads analysis, fire and fuels
management plans, Burned Area Emergency Recovery Plans, emergency wildland fire situation
analysis, wildland fire implementation plans, grazing allotment management plans, recreation
management plans, vegetation management plans, and other land management assessments to
consider invasive plant prevention.

3.5. Human Health and Safety

3.5.1. Introduction

This section focuses on the health effects to workers and the public if herbicides are used as
proposed in the alternatives. The Invasive Plant FEIS (2005a) and its Appendix Q: Human
Health Risk Assessment detailed the potential for health effects from the use of the herbicides
proposed for this project. Herbicide active ingredients, metabolites, inert ingredients, and
adjuvants and people with particular herbicide sensitivity were addressed. The Invasive Plant
ROD (2005b) adopted standards to minimize herbicide exposures of concern to workers and the
public based on the human health risk assessments. Herbicides are an important component of
the integrated weed management methods needed to meet the purpose and need for this project.

Site-specific PDC were developed to further minimize or eliminate exposures of concern to
workers and the public plausible given the regional standards. The PDC ensure that herbicides
and surfactants are used in rates low enough, or methods selective enough, to avoid exposures of
concern.
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The Invasive Plant FEIS (2005a) evaluated human health risks from herbicide and non-herbicide
invasive plant treatment methods. Hazards normally encountered while working in the woods
(strains, sprains, falls, etc) are possible during herbicide and non-herbicide invasive plant
treatment operations. Such hazards are mitigated through worker compliance with occupational
health and safety standards and, as such, are not analyzed again here.

Many people express concern about the effects of herbicides on human heath. Workers and the
public may be exposed to herbicides used to treat invasive plants under all alternatives in this
project; however, no exposures exceeding a threshold of concern are predicted. This conclusion
is based on facts about chemistry of the herbicides considered for use and the mechanisms by
which exposures of concern might occur. Scientific risk assessments do not indicate that any
person would be adversely affected in any way by these herbicides used in the manner proposed
for this project. This applies to all alternatives. More information on municipal watershed is
available in Section 3.9 — Water Quality and more information on special forest products is
available in Section 3.14 — Tribal Relations, Civil Rights and Environmental Justice.

3.5.2. Existing Conditions

Many people live near, spend time, work in, drink water from, or depend on forest products from
the Forest and Scenic Area. Municipal watersheds, dispersed and developed recreation areas
(trailheads, campgrounds, picnic areas, recreation sites, boat ramps, ski areas, work centers, etc)
and special forest product collection areas currently occur in the vicinity of invasive plant sites.

3.5.3. Methodology

The following section tiers to the Invasive Plant FEIS (2005a), which relied on professional risk
assessments completed by Syracuse Environmental Research Associates, Inc (SERA 2001b,
2003a, 2003b, 2003c, 2004a, 2004b, 2004c, 2004d, 2004¢, 2004f). SERA based the assessments
on peer-reviewed articles from the open scientific literature and current EPA documents,
including Confidential Business Information. The risk assessments were done according to
protocols that are accepted by the scientific community (NRC, 1983; EPA, 1987).

The basis for risk assessments consists of the following parts:
e Hazard Characterization: What are the dangers inherent with the chemical?
e EXxposure Assessment: Who gets what and how much?
e Dose Response Assessment: How much is too much?
e Risk Characterization: Indicates whether or not there is a plausible basis for concern.

The integration of the exposure rate and dose response assessments characterize the risk for a
particular herbicide. For example, the inherent hazard of the chemical (known to cause liver
damage) may be discounted if the exposure and dose are below a no observable adverse effect
level (NOAEL) and no liver damage results.
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Herbicide formulations may contain additional compounds besides the herbicide active
ingredient; these are termed impurities or inert ingredients. Other additives, called adjuvants and
surfactants, may be mixed with the diluted formulation before spraying to either enhance the
herbicide activity or to modify undesirable properties of the spray mixture. Additionally, when
organisms in the environment internalize chemical herbicide formulation in their physiologic
systems, they may transform them into other compounds called metabolites. Of these categories
of substances, only the NPE group of surfactants has been tested and data produced that identify
specific and quantifiable hazards to human health (Bakke, 2004). See Section 3.3 — Herbicides,
Adjuvants, Surfactants and Inert Ingredients for more information on these chemicals.

The following terminology is used throughout this section and proceeding sections to describe
relative toxicity of herbicides proposed for use in the alternatives.

e Exposure Scenario: The mechanism by which a person may be exposed to herbicides
active ingredients or additives. The application rate and method influences the amount of
herbicide to which an organism may be exposed.

e Threshold of Concern: A level of exposure below which there is a low potential for
adverse effects to an organism. This level was made more conservative in the Invasive
Plant FEIS (2005a) to add a margin of safety to the risk assessment process.

e Hazard Quotient (HQ): The Hazard Quotient (HQ) is the amount of herbicide or
additives to which an organism may be exposed divided by the exposure threshold of
concern. An HQ less than or equal to 1 is indicates an extremely low level of risk. A HQ
below 1 indicates a level below a threshold of concern. Invasive plant treatments pose
potential risks to human health. This section focuses on plausible effects to people from
herbicide exposure through direct contact, drinking contaminated water, and/or eating
contaminated food (fish, berries, and mushrooms).

3.5.4. Direct and Indirect Effects
3.5.4.1. Worker Herbicide Exposure Analysis

Herbicide applicators are more likely than the general public to be exposed to herbicides. Worker
exposure is influenced by the application rate selected for the herbicide; the number of hours
worked per day; the acres treated per hour; and variability in human dermal absorption rates.
Appendix Q: Human Health Risk Assessment in the Invasive Plant FEIS (2005a) displayed HQ
values for typical and maximum label rates under a range of conditions. Four potential exposure
levels were evaluated for workers, ranging from predicted average exposure (typical application
rate-typical exposure variables) to a worst-case predicted exposure (maximum application rate-
maximum exposure variables).

In routine broadcast and spot applications, workers may contact and internalize herbicides
mainly through exposed skin, but also through the mouth, nose or lungs. Contact with herbicide
formulations may irritate eyes or skin.
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The ten herbicides proposed for use under Alternatives 2 and 3, used at rates and methods
consistent with PDC, have little potential to harm a human being. Appendix Q of the Invasive
Plant FEIS (2005a) lists the HQ values for all herbicides considered for this project. In most
cases, even when maximum rates and exposures are considered, HQ values were below the
threshold of concern (HQ values ranged from 0.01 to 1).

Risk assessments indicate concern for worker exposure to triclopyr, especially the Garlon 4
formulation. This is one reason why broadcast application of triclopyr is not allowed under
Invasive Plant ROD (2005b) Standard 16. Despite this limitation, a potential worst-case scenario
exists exceeding a level of concern for workers given a backpack (spot) application of the Garlon
4 formulation of triclopyr. PDC eliminate this scenario by favoring use of Garlon 3A,
minimizing application rates of all triclopyr formulations, and following safe work practices and
label advisories.

For all other herbicides and surfactants, the amount of plausible worker exposure is below levels
of concern for all application methods, including broadcast. PDC for all action alternatives
reduce both the application rate and the quantity of drift if triclopyr and/or NPE are used.
Broadcast of triclopyr is not permitted in any situation (as per the Invasive Plant ROD (2006b),
and non-NPE surfactants would always be favored where effective.

Chronic (daily over a period of time) worker exposure also was considered in SERA Risk
Assessments (2001b, 2003a, 2003b, 2003c, 2004a, 2004b, 2004c, 2004d, 2004¢, 2004f). Chronic
exposures do not amount to levels of concern because the herbicide ingredients are water-soluble
and are not retained in the body (they are rapidly eliminated).

3.5.4.2. Public Herbicide Exposure Analysis — Direct Contact, Special Forest Products,
Drinking Water, and Endocrine Disruption

The general public would not be exposed to substantial levels of any herbicides used in the
implementation of this project. Appendix Q of the Invasive Plant FEIS (2005a) considered
plausible direct, acute and chronic exposures from herbicide ingredients. Few plausible scenarios
exist that exceed even the most conservative threshold of concern for public health and safety.
Appendix Q shows Risk Assessment results assuming a human being contacts sprayed
vegetation or herbicide or consumes sprayed vegetation, contaminated water, and/or fish.

Direct Contact

There is virtually no chance of a person being directly sprayed given broadcast, spot and
hand/select methods considered for this project. A person could brush up against sprayed
vegetation soon after herbicide is applied. Such contact is unlikely because public exposure
would be discouraged during and after herbicide application. For all herbicides, except triclopyr,
even if a person were directly sprayed with herbicide applied at typical broadcast rates, chemical
exposure would not exceed a level of concern.
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Exposures exceeding a conservative level of concern could occur if a person accidentally
contacts vegetation spot-sprayed with triclopyr (especially Garlon 4). Such contact, however, is
implausible because no broadcast spraying with triclopyr would occur under any alternative, as
per Standard 16 in the Invasive Plant ROD (2005b).

The use of Garlon 4 is further limited by the PDC (for instance, no use of Garlon 4 would be
allowed within 150 feet of any water body or stream channel; Garlon 4 would be avoided in
special forest product gathering areas, campgrounds, or administrative sites). Gathering areas,
campgrounds and administrative sites may be closed immediately after triclopyr application to
eliminate accidental exposures.

Eating Contaminated Special Forest Products

The public may be exposed to herbicide if they eat contaminated fish, berries or mushrooms, etc.
Members of the public could eat invasive blackberries that have been sprayed; however, the
target vegetation would quickly be browned and unappetizing. Non-target, native berries or
mushrooms may be affected by drift or runoff. Several exposure scenarios for recreational and
subsistence fish consumption were considered in the SERA Risk Assessments; none are near any
herbicide exposure level of concern. Fish contamination is unlikely given the PDC that reduce
potential herbicide delivery to water.

The Invasive Plant FEIS (2005a) considered exposure scenarios for both short term and chronic
consumption of contaminated berries. The herbicide dose from eating a quantity of mushrooms
would be greater than for the same quantity of berries (Durkin and Durkin, 2005). The dose,
however, would be less than the dose from a dermal contact with sprayed vegetation scenario
and thus, below the threshold of concern (HQ <I).

Appendix Q (USDA Forest Service, 2005a) displayed the exposure scenarios and HQ values
associated with eating berries or other herbicide contact. Of the ten herbicides considered in this
project, triclopyr remains the single herbicide with exposure scenarios exceeding a level of
concern if berries or mushrooms containing herbicide residue are consumed. The PDC limit the
application methods and rate of application for triclopyr, especially Garlon 4, addresses this
concern. In addition, under worst-case scenarios and maximum label rates, exposure to NPE
surfactant also may exceed a level of concern. Thus PDC limit the rate of NPE that may be
applied. Special forest product gathering areas may be closed to public use immediately after
triclopyr application to avoid inadvertent exposure.

People who both harvest and consume special forest products may be exposed both through
handling contaminated plant material and chewing or eating it. Chewing and eating contaminated
plant material cause different exposure and dose patterns. Such doses would be additive, but are
unlikely to exceed a threshold of concern (see cumulative effects discussion below).
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Drinking Contaminated Water

Acute exposures and longer-term or chronic exposures from direct contact or consumption of
water, fruit or fish following herbicide application were evaluated in the Invasive Plant FEIS
(2005a). Risks from two hypothetical drinking water sources were evaluated: 1) a stream, into
which herbicide residues have contaminated by runoff or leaching from an adjacent herbicide
application; and 2) a pond, into which the contents of a 200-gallon tanker truck that contains
herbicide solution is spilled.

The only herbicide scenarios of concern would involve a person drinking from a pond
contaminated by a spill of a large tank of herbicide solution. The risk of a major accidental spill
is not linked in a cause-and-effect relationship to how much treatment of invasive plants is
projected for a particular herbicide; a spill is a random event. A spill could happen whenever a
tank truck involved in an herbicide operation passes a body of water. The potential risk of human
health effects from large herbicide spills into drinking water are mitigated by PDC that require
an Herbicide Transportation and Handling Plan be developed as part of all project safety
planning, with detailed spill prevention and remediation measures to be adopted.

Endocrine Disruption

In 2007, the Environmental Protection Agency released a draft list of 73 pesticides, based on the
high potential for human exposure that will be tested for potential to cause endocrine disruption.
Glyphosate is the only herbicide considered for use on the Forest and Scenic Area that is
included in the EPA testing. Endocrine disruption and glyphosate was studied by SERA in 2002
(SERA 2002), and considered in the Invasive Plant FEIS (2005a) and Appendix Q of that
document.

SERA reported: “Three specific tests on the potential effects of glyphosate on the endocrine
system have been conducted and all of these tests reported no effects. The conclusion that
glyphosate is not an endocrine disruptor is reinforced by epidemiological studies that have
examined relationships between occupational farm exposures to glyphosate formulations and risk
of spontaneous miscarriage, fecundity, sperm quality, and serum reproductive hormone
concentrations... the approach taken in the SERA risk assessment used by the Forest Service is
highly conservative and no recent information has been encountered suggesting that this risk
assessment is not adequately protective of any reproductive effects that might be associated with
glyphosate exposure.”
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3.5.5. Comparison of Risks of Human Health Effects among Alternatives
Considered In Detail

The expected array of potential treatment methods for every site is displayed in Appendices G —
Site and Treatment Information and H — Proposed Herbicide Use at Sites in the Proposed Action.

Alternative 1 — No Action Alternative

The No Action Alternative (Alternative 1) continues current invasive plant management
programs occurring under existing NEPA. The amount and proportion of invasive plant
treatments by manual, mechanical, cultural, and herbicide treatment methods would remain
approximately constant to recent historic practices. All herbicide applications for invasive plant
treatments considered in No Action were previously analyzed and found to pose no significant
potential risks to health for workers or the public as proposed, including relevant PDC identified
in the associated Environmental Assessments and Environmental Impact Statement.

Alternative 2 — Proposed Action

No individual worker or public exposures of concern are predicted in Alternative 2. PDC,
including limitations on herbicide use in Aquatic Influence Zones and limitations on application
rate of some herbicide ingredients, eliminate plausible exposures of concern. No adverse effects
to public drinking water supplies or health and safety are predicted. Table 3-4 below summarizes
how PDC minimize exposures of concern.

Since the EDRR would apply PDC as appropriate, the effects would be similar to those discussed
here for Alternative 2.
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Alternative 3 — Restricted Herbicide Use
No individual worker or public exposures of concern are predicted in Alternative 3. As in
Alternative 2, PDC eliminate any plausible herbicide exposures of concern. No adverse effects to
public drinking water supplies or health and safety are predicted. Since the EDRR would apply

PDC as appropriate, the effects would be similar to those discussed here for Alternative 3.

Table 3-4: Project Design Criteria to Minimize Exposures of Concern.

Project Design Criteria to Minimize Exposures of Concern

Workers Typical application rates of herbicides (PDC A.8. and A.9); limitations on
broadcast of triclopyr as per Invasive Plant ROD Standard 16 (2005b). Wearing
personal protective equipment (PDC D.1.).

Public Typical application rates of herbicides (PDC A.8. and A.9); limitations on
broadcast of triclopyr as per Invasive Plant ROD Standard 16 (2005b). These
limitations reduce risks to the general public, even considering multiple
exposures.

Special Forest Typical application rates of herbicides (PDC A.8. and A.9); posting areas (PDC
Projects D.2.), supplying information to public (PDC D.3.); Using flagging to mark treated
areas (PDC D.6). Detectable impacts are implausible except in the event of an
unpredictable exposure. Even multiple exposures (eating contaminated fish,
drinking contaminated water, skin irritation) would not result in exposure levels of
concern.

Drinking Water | Typical application rates of herbicides (PDC A.8. and A.9); Transportation and
Handling Safety Plan and Spill Plan (PDC B.3.). Detectable impacts are
implausible except in the event of a spill.

3.5.6. Cumulative Effects

While workers, and the public, may be exposed to herbicides within and outside the Forest and
Scenic Area, multiple exposures do not necessarily equate to cumulative adverse effects. The
herbicides proposed for use are water-soluble, are rapidly eliminated from humans and do not
concentrate in fatty tissues and do not significantly bioaccumulate (2005a). Further, the PDC
limit the mechanisms by which workers and the public may be exposed to herbicides. The PDC
were developed considering the risks and properties of the herbicides proposed for use. The PDC
ensure that chronic (long-term) and acute (short-term) herbicide exposures would not exceed
thresholds of concern and sufficiently minimize risks to compensate for uncertainty about the
impacts of herbicide use on neighboring lands.
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Cumulative effects were analyzed in the Invasive Plant FEIS (2005a) and are briefly summarized
below.

A person could be exposed to herbicide repeatedly over the course of their lifetime and exposure
may occur any place that herbicides are used. Appendix Q (USDA Forest Service, 2005a)
evaluated chronic exposure scenarios, including repeated drinking of contaminated water,
repeated consumption of contaminated berries, and repeated consumption of contaminated fish
over a 90 day period. The HQ values for chronic exposures of all herbicides considered for this
project are below 1.

A person could be exposed to herbicides by more than one scenario, for instance, a person
handling, and then consuming sprayed berries. The cumulative impact of such cases may be
quantitatively characterized by adding the HQ values for each individual exposure scenario. An
example of this scenario was considered for this cumulative effects analysis: the scenario
assumes glyphosate contacts a person’s bare skin (HQ for dermal exposure is less than 0.01)",
and that person immediately eats contaminated berries and fish (HQ values for oral exposure are
less than 0.01). Even if these three exposures occurred simultaneously, the combined HQ values
are still far below a threshold of concern (HQ < 1).

Some of the herbicides considered for use in this project have HQ values greater than
glyphosate; however, the combined HQ values for dermal and oral exposure are still likely to be
very low. The body would metabolize some of the initial dose before receiving the second dose,
thus reducing the cumulative dose. The risk of adverse effects to human health is low because
the herbicides proposed for this project are water-soluble, are quickly eliminated from the body,
and do not bioaccumulate. All alternatives comply with standards, policies and laws aimed at
protecting worker safety and public health.

3.5.7. Management Standards and Guidelines

Relevant standards and guidelines contained in the Forest Plan and the Northwest Forest Plan are
displayed in Appendix B of this document; relevant standards contained in the Scenic Area
Management Plan are displayed in Appendix C. This analysis exhibits that the Proposed Action
and Restricted Herbicide Use Alternatives are consistent with all relevant standards and
guidelines, when the proposed amendments are incorporated. The Forest Plan amendments are
discussed in Section 3.16.

' See Appendix Q of the Invasive Plant FEIS (2005a) for details about each scenario.
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3.5.8. Incomplete or Unavailable Information

SERA Risk Assessments (2001b, 2003a, 2003b, 2003c, 2004a, 2004b, 2004c, 2004d, 2004e,
2004f) identify and evaluate incomplete and unavailable information that is potentially relevant
to human health effects resulting from herbicide use in the alternatives. Information is
necessarily incomplete on potential toxic doses of most herbicides in human, and on the variation
in dose-response among individuals in the human population. Preparation of Environmental
Documentation of Risk Assessments (SERA, 2001a) discusses the generally accepted scientific
and regulatory methodologies to encompass these uncertainties in predictions of risk.

3.6. Botany and Treatment Effectiveness

3.6.1. Existing Conditions

An invasive plant can be defined as “a species that demonstrates rapid growth and spread,
invades habitats, and displaces other species. Species that are prolific seed producers, have high
seed germination rates, [are] easily propagated asexually by root or stem fragments, and/or
rapidly mature predispose a plant to being an invasive...Alien species that are predisposed to
invasiveness have the added advantage of being relatively free from predators (herbivores,
parasites, and disease) and can, therefore, expend more energy for growth and reproduction”
(NCRS, 1999). “Invasive weeds are plants that have been introduced into an environment outside
of their native range. In their new environment, they have few or no natural enemies to limit their
reproduction and spread (Anonymous, 2002). Invasive weeds affect us all—farmers,
homeowners, taxpayers, consumers, and tourists” (OSU Extension Service, 2003). Usually,
invasive plants are non-native (exotic) species although in some instances even native species
may become invasive or expansive due to changes (e.g., fire suppression, nutrient
enrichment/pollution) introduced in their environment. From a broad ecological standpoint,
invasive plants alter native plant communities and ecosystems, cause a loss in biological
diversity of plants and animals (loss of habitat and food), lead to ecosystem-level changes that
affect soil and water, and at the landscape scale can even displace entire native communities with
monocultures (e.g., yellow star thistle, gorse, cheatgrass, medusahead rye).

Invasive plants affect a variety of native plant communities that occur within the Forest and
Scenic Area. Native plant communities on the west side of the crest of the Cascade Range, for
the most part, consist of dense, moist forests of western hemlock (Tsuga heterophylla), Douglas-
fir (Pseudotsuga menziesii), Pacific silver fir (Abies amabilis), western red cedar (Thuja plicata),
and mountain hemlock (Tsuga mertensiana). On a broad scale, the diversity of forested plant
communities in the western and eastern Cascade Range can be grouped into a handful of major
vegetation zones that are determined largely by environmental gradients in temperature and
moisture (i.e., climate) resulting from elevation change and maritime influence. Each vegetation
zone is named after the dominant reproducing tree species for that zone. On the westside, for
example, the western hemlock zone dominates lower elevations--less than 2,000 to 3,000 feet.
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Above roughly 3,000 to 4,500 feet in elevation, occupying a cooler and moister climate, lies the
Pacific silver fir zone. Above this zone at still higher elevations, roughly 4,500 to 6,000 feet, lies
the mountain hemlock zone. And above this zone lies the subalpine and alpine zones with
subalpine fir (Abies lasiocarpa), whitebark pine (Pinus albicaulis), and treeless environments
above timberline.

The same dominant vegetation zones occur as well on the east side of the crest of the Cascade
Range within the Forest and Scenic Area, but because annual precipitation declines dramatically
on the east side due to a strong rain-shadow effect, and temperature variation increases due to the
greater influence of continental climatic patterns, a drier and cooler climate results in the
replacement of Pacific silver fir with lodgepole pine (Pinus contorta), western larch (Larix
occidentalis), and Engelmann spruce (Picea engelmannii) at higher elevations and vegetation
zones at lower elevations being dominated by grand fir (Abies grandis) and ponderosa pine
(Pinus ponderosa) instead of western hemlock (Halverson et al., 1986; Topik et al., 1988).
Vegetation on the east side varies more than that on the west side ranging from dry, open
ponderosa pine-Oregon white oak (Quercus garryana) savannahs to dense mixed stands of grand
fir, Douglas-fir, Engelmann spruce, western larch, lodgepole pine, and other conifers.

Invasive plants tend to colonize disturbed ground, including roadsides, utility (powerline)
corridors, quarries, landings, recreational residences, trails, and campgrounds where vegetation
has been removed and growing space for plants adapted to disturbance has been created, but also
can invade undisturbed habitats. Eastside forests are more susceptible to invasive plants. A major
conclusion of the ICBEMP (Interior Columbia Basin Ecosystem Management Project) analysis
(2000) was that, in general, grasslands, riparian areas, and relatively dry, open forests are more
susceptible to invasion than dense moist forests and high montane areas since the former have
frequent gaps in plant cover, which favor invasive plant establishment, whereas the latter have
relatively closed plant cover or have extreme climate or soils, which are tolerated by fewer
invasive plant species (USDA Forest Service, 2005a).

Invasive plants are present within the Forest and Scenic Area and pose a threat to native plant
communities and rare plant species included on the Pacific Northwest Sensitive Species List
(USDA Forest Service), Survey and Manage plant species (Northwest Forest Plan), federally
listed plant species (U.S. Fish and Wildlife Service), local endemic plant species and species
defined as sensitive by the Scenic Area Management Plan. In this document, all are referred to
simply as special status plants. Roads are conduits for the spread of invasive plants, providing
vectors for dispersal (e.g., seeds and vegetative reproductive parts of plants attached to vehicles)
and disturbed ground for invasive plant colonization and establishment. Timber harvest,
livestock grazing, road building, and other ground-disturbing management activities occurring on
the Forest and Scenic Area all contribute to the establishment and spread of invasive plants.
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3.6.2. Direct/Indirect Effects

The impacts of this project on special status plants and non-target plants are discussed below.
Additional information is available in Botany Biological Evaluation and Specialist Report.

Alternative 1 — No Action Alternative

Under the No Action Alternative, the Forest treats 100 acres manually and 10 acres mechanically
and the Scenic Area treats 25 acres manually and 500 acres mechanically on an annual basis.
These 635 acres comprise only a fraction of the estimated number of acres of land containing
invasive plants within the Forest and Scenic Area. Small infestations of some invasive plants
could be treated effectively by manual or mechanical methods [See Mazzu (2005)]. Moderate to
large infestations of invasive plants, however, are difficult to treat manually or mechanically
because of treatments needing to be repeated over many years, the high likelihood of plants
reproducing from vegetative parts (e.g., thizomes, root fragments, stolons), and dormant seeds
remaining viable in soils for many years (e.g., 75 to 80 years for Scotch broom). Also, treating
moderate to large infestations requires labor-intensive efforts of large workforces.

Examples of small infestations that could be treated effectively by manual or mechanical
methods include the following with important caveats:

e (anada thistle (perennial) can be killed by smothering plants with boards, sheet metal, tar
paper, black plastic, or other means; however, the plant produces rhizomes (underground
stems) that persist despite smothering or conscientious hand pulling, making even small
populations (a few plants) of Canada thistle difficult to treat effectively except with
herbicides.

e Small patches of yellow starthistle (annual) could be hand pulled, if all aboveground stem
material and roots are removed. New plants can sprout, however, from seeds stored in the

seedbank.

e As with yellow starthistle, small populations of spotted knapweed (biennial or short-lived
perennial) can be removed by digging up plants, as long as the entire root crown is
completely removed.

¢ Diffuse knapweed (biennial or short-lived perennial) can be hand pulled successfully if
done before seed set, and if done several times in one year during its growing season
treating the rosette, immature, and mature plant stages.

e Populations of houndstongue (biennial or short-lived perennial) can be reduced up to 85
percent with hand pulling, if roots are completely removed. Severing the root crown 1 to
2 inches below the soil surface and removing top growth could be effective with small
populations when done before flowering. New plants can sprout, however, from seeds
stored in the seedbank.
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e Small infestations of invasive hawkweeds (fibrous-rooted perennial) can be effectively
treated by digging out all of the rosette, rhizomes, and roots of the plant. Some
authorities, however, consider manual treatment to be ineffective and do not recommend
it because hawkweeds can reproduce from root or rhizome fragments.

e Small populations of St. Johnswort (taprooted perennial) may be treated effectively by
hand pulling or digging of young plants, but repeated treatments are necessary because
new plants can grow from the “runner” root system (lateral roots). Plants can also sprout
from seed. Biocontrol agents (introduced beetles) may be the best way to treat St.
Johnswort.

e Tansy ragwort (biennial or short-lived perennial) can be treated effectively by hand
pulling or mowing small populations. The perennial form of this plant often has large
woody rootstocks and more than one flowering stem, complicating removal. Seeds could
also remain viable in the soil for many years.

Generally, species that are annuals or biennials can be effectively treated manually if the
populations are small and/or if there are not too many populations. It is important to remove
most of the root and not break off the plant at the soil surface since it can resprout and still
flower later in the season (e.g., dandelions). Herbicide treatment is recommended for perennial
species, especially those with rhizomes and/or creeping root systems like Canada thistle and
leafy spurge. For many invasive plants, including those listed above, effective manual or
mechanical treatment is difficult regardless of the size of the population. For example, manual
treatment is not recommended for invasive knotweed species because digging out its rhizomes,
in addition to being extremely labor-intensive, tends to spread rhizome fragments, which could
produce new plants. Meadow knapweed is difficult to pull out because of its tough perennial root
crown. Himalayan blackberry could be dug out but requires removal of the massive root crown
and a large workforce to do it.

Treatment Effectiveness

Under the No Action Alternative, it is highly likely that the majority of invasive plant
populations within the Forest and Scenic Area would continue to expand, spread, and become
increasingly more difficult and costly to control in the future. As one example, highly invasive
species such as Japanese, giant, and Himalayan knotweed threaten riparian areas within the
Forest and Scenic Area. Knotweed species tend to grow in moist sites, such as stream sides,
riverbanks, wetlands, river deltas, and ditches along roads. Species reproduce by extensive
rhizomes, which could reach 50 to 65 feet in length, and disperse when rhizome fragments are
washed downstream. Rhizomes could regenerate even if buried up to 3 feet deep and have been
observed growing through two inches of asphalt (Mazzu, 2005). Knotweeds, if unchecked, could
rapidly take over stream and river corridors, resulting in a loss of native riparian vegetation, such
as willows (Salix spp.) and red alder (Alnus rubra), and biological diversity.
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Dramatic takeovers of native plant communities along stream and river corridors by knotweed
species have already occurred in northwestern Oregon (Soll, 2004b). Knotweed canes (woody
stems) could be cut by hand (manually) or with a machine (mechanically) to set the plant back
and curtail the spread of individuals and populations; however, these resilient plants grow back
quickly after cutting (within weeks). To eliminate knotweed plants manually or mechanically,
the entire plant must be carefully dug up and removed without leaving any rhizome fragments.
Otherwise, the plant could survive, regenerate, and eventually reproduce. Large populations of
knotweed species have invaded reaches along the Sandy River and its tributaries and are being
treated by The Nature Conservancy outside the Forest and Scenic Area.

Manual or mechanical treatment of knotweeds, except perhaps for a few individual plants, is a
losing proposition because of their ability to reproduce from root fragments left in the soil or
washed downstream. Thus far, the most practical and effective way to treat knotweed species is
with aquatic glyphosate, an herbicide designed for use in streamside and riverside habitats
because it strongly adsorbs to soil particles and has a low potential of leaching into groundwater
systems (USDA Forest Service, 2005a). The Nature Conservancy has been treating knotweeds
with aquatic glyphosate, to which a small amount of triclopyr has been added, along river
corridors in northwest Oregon with some proven success for several years now (Soll, 2004b).
Some foliar spraying is done as follow-up treatment, but for the most part the herbicide is not
sprayed on the plants but injected by hand with heavy-duty syringes into the plants’ cane-like
stems. Successive years of treatment are needed to kill the plants. Under the No Action
Alternative, knotweed populations would continue to increase and become more difficult to treat.

Also, highly invasive are the non-native hawkweeds (orange, meadow or yellow, and common)
in the genus Hieracium. They could rapidly colonize and spread across upland landscapes,
especially disturbed areas. Hawkweeds are found in the BPA powerline transmission corridor
along USDA Forest Service Road 18 and Lolo Pass on the Zigzag Ranger District, and they
threaten to spread beyond the power corridor. Recently, scattered populations of orange
hawkweed were found in a meadow complex along a trail in the Mt. Hood Wilderness Area. The
population is about two acres in size. A field crew of three to five people worked for several days
in the area this past summer (2005) digging out plants and removing them from the site. The
consensus of the crew, after surveying the area that they had treated, was that they were only
able to make small inroads on the population and that more time than they had available would
be needed to manually control and contain the population. Since orange hawkweed can
reproduce vegetatively by stolons and rhizomes as well as from seed, even a small piece of root
or rhizome left in the soil after manual or mechanical treatment may develop into a new plant.
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Some authorities do not recommend manual or mechanical treatment of hawkweeds because
disturbance to the plant could stimulate the growth of new plants from fragmented roots, stolons,
and rhizomes and redistribute the plants, increasing their rate of spread (Montana State
University Extension Service, 2006). Herbicide application is currently the most effective way to
treat orange hawkweed and other invasive non-native hawkweeds, control populations, and
contain their spread. Under the No Action Alternative, hawkweeds would be difficult to control
and contain without herbicides because of their ability to reproduce by seed or vegetatively (by
rhizomes and stolons), effective manual treatment is difficult for moderate to large populations,
and both manual and mechanical treatment may stimulate the growth of new plants from
fragments of roots, stolons, and rhizomes.

Knapweeds are also highly invasive, but unlike knotweeds and hawkweeds reproduce entirely by
seed. Knapweeds within the Forest and Scenic Area include spotted, diffuse, and meadow
knapweed. They produce abundant seed that can remain viable for many years in the soil. Seeds
can be dispersed up to three feet from plants and much farther when attached to vehicles and
trains (Mazzu, 2005). Manual treatment (hand pulling) could be effective for small populations
of spotted and diffuse knapweed, but manual treatment for meadow knapweed is difficult due to
the species’ tough perennial root crown. Repeated mechanical treatment (mowing) of spotted
knapweed and meadow knapweed could be moderately effective, but mechanical treatment may
actually increase populations of diffuse knapweed. Cultural treatments have been effective in
controlling knapweeds: for example, grazing and plowing have proven to be effective in
controlling spotted knapweed, but grazing is not an effective control method for diffuse
knapweed because it is unpalatable and its spines could injure livestock.

Under the No Action Alternative, manual treatment may control small populations of spotted and
diffuse knapweed, but mechanical treatment is not effective for diffuse knapweed and could have
the unintended effect of spreading the plant. Herbicides are not permitted to be used on
hawkweeds within the Forest or Scenic Area. Herbicides are being used to treat hawkweeds on
private land adjacent to the Forest (Lolo Pass and nearby BPA power transmission corridor). The
hawkweed populations on private land have spread from about one-quarter acre in size to about
1,000 acres that include national forest land in the last 10 to 15 years (Forney, 2006). Without the
option of herbicides, moderate to large populations of hawkweeds, such as those at Lolo Pass,
would be difficult to control and contain. As a result, the likelihood is high that populations of
hawkweed would increase in number and size across the landscape over time under the No
Action Alternative.

3-38



Site-Specific Invasive Plant Treatments

Butter and eggs, or yellow toad flax, tends to occur sporadically within the Forest and Scenic
Area in disturbed habitat (e.g., roadsides) and drier habitats such as eastside forests and
rangeland. Plants can produce a taproot as deep as three feet in the soil, and horizontal roots may
grow to several feet long and develop adventitious buds that can form independent plants. Once
established, the species can suppress other vegetation by intense competition for limited soil
moisture. Seeds can remain dormant in the soil for up to ten years. According to some
authorities, repeated manual treatments (hand pulling) could be effective and cutting the plant in
the spring or early summer is proposed as an effective way to eliminate plant reproduction;
however, others discourage manual treatment because of the ability of the plant to reproduce
vegetatively and spread from rhizomes (Fissell, 2006). Mechanical treatment (mowing) could
reduce plant populations but is only a temporary solution because it does not reduce rhizome
growth (Mazzu, 2005). Herbicides are not permitted for the control and containment of butter
and eggs under the No Action Alternative. Under the No Action Alternative, small populations
of this plant (containing only a few individuals) may be possible to control or contain by manual
or mechanical treatment; but moderate to large populations of butter and eggs would be difficult
to control or contain without herbicide treatment and, therefore, could be expected to persist.
Without effective treatment, populations of butter and eggs would likely increase in number and
size across the landscape over time.

Infestations of yellow starthistle, another highly invasive plant species, are capable of producing
50 to 100 million seeds per acre. Manual removal is effective for small populations of yellow
starthistle; however, plants could survive even if a fragment of stem less than 2 inches in length
is left behind if leaves and buds are still attached at the base of the plant. Mechanical treatment
(tillage or mowing) could control yellow starthistle but timing is important (Mazzu, 2005). Early
summer tillage would control yellow starthistle provided that shoots are detached from the roots.
Mowing, if done before viable seed production, could be effective, but mowing during the early
growth stages of yellow starthistle could result in increased light penetration and rapid regrowth
of the plant. Under the No Action Alternative, yellow starthistle may be controllable manually or
mechanically at the present time because of the small number and size of known populations
within the Forest and Scenic Area, and if new populations are detected and treated early.
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Effects on Native Plant Communities

Invasive plant infestations could displace native plants, including special status plants (USDA
Forest Service, Pacific Northwest Sensitive species; Survey and Manage species; federally listed
or proposed endangered, threatened, and sensitive species; local endemic species; and plants
listed as sensitive by the Scenic Area Management Plant) as well as alter or even displace native
plant communities. Displacement of native plant communities by non-native plants results in
alterations to the structure and function of ecosystems (MacDonald et al., 1991), and constitutes
a principal mechanism for loss of native biological diversity at regional and global scales (Lacey
and Olsen, 1991; Johnson et al., 1994; USDA Forest Service, 2005a). A healthy native plant
community, which consists of a diverse assemblage of plant species that have evolved together
in place over thousands of years (probably 4,000 to 5,000 years since the mid-Holocene),
provides important ecosystem functions or services: for example, creation of habitats and
microenvironments to which native plants, including special status plants, are adapted; creation
and maintenance of important structural components in forests (e.g., downed wood, decaying
logs, and snags); maintenance of critical soil flora and fauna for important belowground
processes such as decomposition, nutrient cycling, and symbioses (e.g., mycorrhizal associations
between the fine roots of trees and fungi); maintenance of hydrologic functions such as the
interception of atmospheric moisture and its storage; and prevention of erosion through the
stabilization of soils. For more information on mycorrhizal fungi, see page 3-30 in the Invasive
Plant FEIS (2005a).

Invasive plant infestations upset ecosystem balances that have evolved over time in native plant
communities and set in motion changes that compromise and degrade healthy native ecosystems.
As stated in the Invasive Plant FEIS (2005a), “invasive plants have cascading effects on
ecosystems and affect significant chemical, physical, and biological components and processes
(e.g., nutrient cycling, erosion, species competition)” (page 3-27). Table 3-5 in Invasive Plant
FEIS (2005a) provides a more substantial list of effects of invasive plants on ecosystems. A
severe invasive plant infestation could displace an entire native plant community (e.g., a westside
riparian plant community replaced by knotweed or an eastside sagebrush and bunchgrass
community replaced by yellow starthistle) with dramatic negative repercussions for native plant
and wildlife species that are dependent on the environment created by a community of native
plants. A major conclusion of the ICBEMP analysis was that grasslands, riparian areas, and
relatively dry, open forests are more susceptible to invasion than are dense moist forests and high
montane areas since the former have frequent gaps in plant cover, which favor invasive plant
establishment, whereas the latter have relatively closed plant cover or have extreme climate or
soils, which are tolerated by fewer invasive plant species (USDA Forest Service, 2005a).
Alterations of native plant communities in such environments by an invasive plant infestation
could affect an ecosystem at all levels of organization, producing dramatic changes in vegetation
across the landscape with repercussions for natural resource uses such as watershed
management, timber harvest, livestock grazing, and recreation.
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Although there is a need to treat invasive plants in order to maintain native plant communities,
likewise the treatments have the potential to shift species composition and reduce diversity of
native plant communities as less herbicide-tolerant species are replaced by more herbicide-
tolerant species. For example, certain herbicides and the methods by which they are applied
could also harm plant pollinators. If a reduction or shift in pollinator species occurs, changes to
plant species composition or diversity could follow (USDA Forest Service, 2005a). There is also
the risk, however minimized by PDC, that individuals within populations of special status plants
may be harmed, weakened, or killed from herbicide application (e.g., from overspray, drift,
surface runoff, root translocation, or applicator error). Manual or mechanical treatment likewise
could result in changes in the composition, structure, and diversity of a plant community by
creating available growing space or opportunities for those native plant species that are better
adapted to exploit ground disturbance and could outcompete other native species.

Summary of Effects

Effects under the No Action Alternative can be summarized as follows:

e Manual and mechanical treatment of invasive plants is allowed and would continue
within the Forest and Scenic Area. These treatment methods could be limited in their
effectiveness as far as controlling or containing invasive plant populations, especially
large populations and those species that could reproduce vegetatively from rhizomes,
stolons, or root fragments (e.g., hawkweeds, knotweeds, butter and eggs). All invasive
plant species are expected to expand and spread with the limited use of herbicides.

e Limited use of herbicides would continue within the Forest and Scenic Area, resulting in
limited effectiveness in the treatment of existing and new invasive plant populations.

e With limited use of herbicides under the No Action Alternative, it could be expected that
existing, especially difficult-to-control, invasive plant populations would continue to
expand and spread.

e New sites of invasive plants are likely to expand unchecked, potentially threatening
native plants and plant communities. The current limited treatment options of invasive
plants within the Forest and Scenic Area would likely lead to biologically significant
negative effects on native plants and plant communities.
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e The No Action Alternative provides for N0 EDRR to treat newly inventoried infestations
of invasive plants that were not identified or specified in existing NEPA documents (e.g.,
knotweed species, garlic mustard, policeman’s helmet, herb Robert). At least 24 invasive
plant species (Table 2-3) are suspected to have the potential to occur or spread within the
Forest and Scenic Area, which could not be treated under this alternative. The absence of
an EDRR mechanism in the No Action Alternative would greatly increase the potential
for new invasive plant infestations to establish and spread, which in the case of highly
invasive plant species (e.g., knotweeds, hawkweeds, garlic mustard) could be
ecologically far-reaching because of their potential to radically alter native plant
communities and ecosystem structure and functions (e.g., energy flow, distribution of
biomass, plant-animal interactions, decomposition, nutrient cycling, mycorrhizal
associations, hydrology, etc.).

Under the No Action Alternative, which precludes the option of expanding the current limited
use of herbicides within the Forest and Scenic Area to treat invasive plants, existing populations
of invasive species that are difficult to treat manually or mechanically would likely continue to
persist, expand, and spread. Additionally, new populations would establish, expand, and spread.
Infestations of invasive plants would continue to displace native plant species, including special
status plants, and thereby lower native biological diversity; alter the composition and structure of
native plant communities; reduce wildlife habitat, forage quality, substrates for nonvascular
plants (bryophytes and lichens), and hosts for beneficial mycorrhizal fungi; and lead to increased
soil erosion and changes in hydrology (water uptake, storage, and regulation). Invasive plants
also alter natural fire regimes by effecting changes in the composition and structure of native
plant communities, in many cases thereby increasing fire frequency and intensity in eastside
forests and rangelands, resulting in a loss of recreational and economic opportunities as native
vegetation is altered or lost.

Alternative 2 — The Proposed Action

The Proposed Action proposes to treat 208 areas (about 13,000 acres) containing invasive plants
with a combination of manual, mechanical, cultural, and herbicide treatments. Table 3-5 lists the
number of treatment areas for each invasive plant species analyzed in the EIS. Sites have been
prioritized following Table 2-8. Priority 1 sites include: (1) sites currently occupied by knotweed
species, hawkweed species, butter and eggs, and yellow starthistle; (2) new infestations of
invasive plant species (e.g., new populations in areas not yet infested); and (3) active restoration
sites where invasive plant control is essential. Within the Forest and Scenic Area, knotweed
species are present in 15 of the proposed treatment areas; hawkweed species in 20 of the
proposed treatment areas (12 orange hawkweed, five common hawkweed, and three meadow
hawkweed); butter and eggs in nine of the proposed treatment areas; and yellow starthistle in one
of the proposed treatment areas. Although knapweed sites are not considered a high priority for
treatment under the Proposed Action (in earlier management plans they were considered a
priority west of the Cascade Range), knapweeds are present in 156 of the proposed treatment
areas within the Forest and Scenic Area (105 diffuse knapweed, 37 spotted knapweed, and 14
meadow knapweed).
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Table 3-5: Number of Treatment Areas by Invasive Plant Species. Many treatment areas
contain more than one invasive plant species, so the total number of sites adds up to more than
208 treatment areas.

Estimated High Priority
Invasive Plant Species Treatment Areas Acres Species/Site?
Butter and eggs (LIVU2) 9 232.5 Yes
Canada thistle (CIAR4) 5 5.4
Common hawkweed (HIVU) 5 95.9 Yes
Common tansy (TAVU) 1
Diffuse knapweed (CEDI3) 105 4,416
English ivy (HEHE) 12 7.1
Himalayan blackberry (RUDI2) 6 1,613
Houndstongue (CYOF) 43 853.8
Japanese knotweed (POCUSB) 15 12 Yes
Orange hawkweed (HIAU) 12 1,709 Yes
Meadow hawkweed (HIPR) 3 61.6 Yes
Meadow knapweed (CEPR2) 14 79
Reed canarygrass (PHAR3) 3 18.7
Rush skeletonweed (CHJU) 1
Scotch broom (CYSC4) 13 2371
Spotted knapweed (CEBI2) 37 1,918
St. Johnswort (HYPE) 1
Tansy ragwort (SEJA) 32 1,699
Yellow starthistle (CESO3) 1 7.1 Yes

Note: Acreage estimates for common tansy, rush skeletonweed, and St. Johnswort are not available.

Under the Proposed Action, ten herbicides analyzed in the Invasive Plant FEIS (2005a) would be
available to more effectively control invasive plant infestations, as discussed under treatment
effectiveness for the No Action Alternative.

Treatment Effectiveness

As advanced through integrated weed management, a combination of invasive plant treatments,
including herbicides, is considered more effective for moderate to large populations than using a
single method. Repeated manual treatments may be effective for controlling and containing some
invasive species, but for highly invasive species and for larger populations, herbicide treatment
may be the most effective and practical means. Manual or mechanical treatments are ineffective
and often highly difficult for moderate to large populations of invasive plants that could
reproduce by seed or vegetatively by stolons (e.g., hawkweed species), rhizomes (e.g.,
hawkweed species), or root fragments (e.g., invasive knotweed species).
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Anecdotal evidence and experience quickly demonstrates how challenging and time-consuming
it could be to dig entire plants out of the ground without disturbing the plants in the process.
Disturbing the plants or failing to remove the entire plant could leave stolons, rhizomes, or root
fragments behind from which the plants could reproduce. These challenges increase when
dealing with moderate to large populations.

Herbicides are often the only known effective way to control, contain, or eradicate invasive plant
species that could reproduce from vegetative fragments. For example, herbicide treatment with
aquatic glyphosate is the only effective way to treat all but small populations of knotweed
species due to their ability to produce extensive rhizomes that could reach 50 to 65 feet in length
and to reproduce from root fragments. Without the option to treat infestations of invasive plants
with a combination of techniques that include herbicide treatment, existing populations of highly
invasive plant species are difficult to treat manually, mechanically or culturally. As a result,
infestations would continue to expand and new populations would become established across the
landscape, reducing or displacing native vegetation, habitat for wildlife, and forage for native
ungulates and grazing livestock.

Special Satus Plants

Special status is an umbrella term referring to all plant species that have recognized legal or
administrative status because of conservation concerns. They include plants on the Regional
Forester’s Sensitive Species List (USDA Forest Service Pacific Northwest, Region 6), Survey
and Manage species (Northwest Forest Plan), federally listed and proposed species (U.S. Fish
and Wildlife Service), local endemics (plants that occur only within the Forest or Scenic Area),
and species defined as sensitive by the Scenic Area Management Plan. In 2004, 80 fungi,
lichens, and bryophytes were added to the Regional Forester’s Sensitive Species list. Seventy
plant species on the Regional Forester’s Sensitive Species list are documented or suspected to
occur within the Forest and Scenic Area (32 vascular plants, 19 fungi, 15 lichens, and 4
bryophytes). Eight of those species have been identified in 13 of the 208 areas proposed for
treatment in the Proposed Action (See Table 3-6). Six of the 13 areas are on the Clackamas River
Ranger District containing 1 coldwater corydalis (Corydalis aquae-gelidae) site; 1 pale blue-
eyed grass (Ssyrinchium sarmentosum) site; 2 adder’s-tongue (Ophioglossum pusillum) sites;
and 3 Methuselah’s Beard (Usnea longissima) sites. Five of the 13 areas are on the Hood River
Ranger District containing 4 elegant rockcress (Arabis sparsiflora var. sparsiflora) sites and 2
Watson’s desert-parsley (Lomatium watsonii) sites. And two of the 13 areas are in the Scenic
Area containing 1 white fairypoppy (Meconella oregana) site and 1 Barrett’s beardtongue
(Penstemon barrettiae) site. Finally, one treatment area in the Scenic Area contains a local
endemic plant species (i.e., known only to occur in the Scenic Area): Hood River milkvetch
(Astragagalus hoodinanus). Coldwater corydalis and Methuselah’s Beard are both USDA Forest
Service, Pacific Northwest Sensitive species and Survey and Manage species. No federally listed
plant species are in any of the treatment areas.
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Table 3-6: Treatment Areas with Special Status Plants.

Treatment | Site Special Status Invasive Plant
ID Description District Acres | Plants Present Threats

66-074 Road Hood River 109.0 | Elegant rockcress Knapweeds and
(Arabis sparsiflora var. tansy ragwort
sparsiflora)

66-042 Quarry Hood River 2.8 Elegant rockcress Knapweeds and
(Arabis sparsiflora var. tansy ragwort
sparsiflora)

65-038 Utility Hood River | 262.0 | Elegant rockcress Knapweeds and

corridor (Arabis sparsiflora var. tansy ragwort
sparsiflora), Watson’s
desert-parsley
(Lomatium watsonii)

65-035 Utility Hood River 6.9 Watson’s desert-parsley Knapweeds

corridor (Lomatium watsonii)

65-033 Opening Hood River 17.3 | Elegant rockcress Knapweeds and
(Arabis sparsiflora var. tansy ragwort
sparsiflora)

65-027 Small basin Clackamas 0.7 Adder’s tongue Canada thistle

with River (Ophioglossum pusillum)

seasonal

pond along

road

69-027 Road Clackamas 31.5 | Methuselah’s Beard Scotch broom,
River (Usnea longissima) blackberry,

hawkweed,
knapweed, and ivy

65-026 Meadow Clackamas 4.7 Pale blue-eyed grass Canada thistle

River (Sisyrinchium
sarmentosum), Adder’s
tongue (Ophioglossum
pusillum)
65-023 Road Clackamas 416.0 | Coldwater corydalis Knapweeds
River (Corydalis aquae-gelidae)
65-020 Road Clackamas 69.2 | Methuselah’s Beard Scotch broom,
River (Usnea longissima) blackberry,
hawkweed,
knapweed, and ivy

65-002 Road Clackamas 41.9 | Methuselah’s Beard Scotch broom,

River (Usnea longissima) blackberry,
hawkweed,
knapweed, and ivy

22-11 Forested Site | Scenic Area | 85.0 | White fairypoppy diffuse knapweed
(Meconella oregana), and houndstongue
Hood River milkvetch
(Astragalus hoodianus)

22-08 Quarry Scenic Area | 24.0 | Barrett's beardtongue diffuse knapweed

(Penstemon barrettiae)

and Himalayan
blackberry
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The number of individuals for each of these plant species of concern in a treatment area varies
from few (<20) to many (several hundred). Both diffuse and spotted knapweeds are proposed for
treatment in the area containing coldwater corydalis. Canada thistle threatens the pale blue-eyed
grass and adder’s-tongue populations. Spotted, diffuse, and meadow knapweed and tansy
ragwort threaten the elegant rockcress plants. Spotted and diffuse knapweeds threaten the
Watson’s desert-parsley plants. The treatment areas with Methuselah’s Beard contain numerous
invasive species: Scotch broom, Himalayan blackberry, orange hawkweed, meadow hawkweed,
diffuse knapweed, spotted knapweed, and English ivy. Diffuse knapweed and houndstongue
threaten the white fairypoppy and Hood River milkvetch populations. And diffuse knapweed and
Himalayan blackberry threaten the Barrett’s beardtongue-site. In many cases, invasive plant
species are interspersed with the special status plants. For example, Canada thistle plants are
scattered throughout the proposed treatment areas containing pale blue-eyed grass and adder’s-
tongue, encroaching on and threatening to displace each special status plant species. Because
Canada thistle is rhizomatous, hand pulling it may harm pale blue-eyed grass and adder’s-
tongue. Additionally, hand pulling is usually ineffective when treating rhizomatous plants such
as Canada thistle.

Repeated manual treatments may be effective for controlling or containing small populations of
certain invasive plants in treatment areas and may pose less risk to special status plants compared
to herbicide treatments. Associated labor, time, and cost may make manual treatments less
practical and effective, especially when treating large infestations of invasive plants. Use of
herbicides may occasionally harm, weaken, or kill individual special status plants in the short
term, but it is expected that populations would not be jeopardized and would make a full
recovery from inadvertent damage caused by herbicide use. Despite the risk of harming,
weakening, or killing individual special status plants with herbicide treatments, “invasive plant
treatments are more likely to benefit listed plant species” (USDA Forest Service, 2005a) than
cause them harm in the long term because, without the availability of herbicides as a treatment
option, invasive plants have the potential to overrun and displace special status plants.

Concerns have been raised about drift from triclopyr and glyphosate decreasing the
sustainability, relative long-term abundance, and diversity of lichens and bryophytes (Newmaster
et al., 1999; USDA Forest Service, 2005a). Lichens and bryophytes lack roots and instead obtain
moisture and nutrients directly from the atmosphere; therefore, they are particularly sensitive and
vulnerable to aerosols and contaminants in the atmosphere such as herbicide mist. The lichen,
Methuselah’s Beard (Usnea longissima), on both the USDA Forest Service, Pacific Northwest
Region Sensitive Species and Survey & Manage lists, would be highly vulnerable to direct
herbicide spray or to the fine mist drift from herbicides applied in its vicinity because of its large
surface area. It is an extremely long pendant lichen (up to several feet in length) that hangs from
tree branches reminiscent of tinsel on a Christmas tree. Epiphytes (plants that grow on other
plants), such as Methuselah’s Beard, would be especially vulnerable to direct application or drift
from broadcast herbicide applications. Terrestrial (ground-dwelling) special status plants, on the
other hand, would be protected through selective herbicide treatments and shielding. To prevent
exposure of Methuselah’s Beard to herbicide overspray and drift in identified treatment areas
along Highway 224 near Lazy Bend Campground (Clackamas River Ranger District) and any
future treated areas, invasive plants would be manually or mechanically treated first followed by
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manual application (hand wiping, painting, or wicking) of herbicides. Low-to-the-ground spot
spraying of herbicides would be permitted if invasive plant populations are too large to treat
effectively with hand application of herbicides.

Recommended treatments (manual, mechanical, or herbicide, or a combination thereof) have
been made for all of the identified 208 treatment areas (See Appendices B and D). Herbicides
could harm, weaken, or kill special status plants as well as invasive plants. A number of
measures would be taken to protect special status plants in the 13 identified treatment areas;
these are listed under the PDC in Section 2.1, Subsection E, Special Status Plants. Even with
these PDC, there is some risk that special status plants may be harmed, weakened, or killed by
herbicides (e.g., through root translocation or surface runoff); however, this risk can be
minimized by following the precautionary methods described in the PDC.

Manual, mechanical, cultural, and herbicide treatments entail some risk to native plants and plant
communities. Any species along roadsides or where activities occur that disturb native plant
communities would be threatened by not only invasive plants, but by invasive plant treatments
(USDA Forest Service, 2005a). Are populations of special status plants more at risk by treating
or not treating invasive plants with herbicides? The risk of harming, weakening, or killing special
status plants through the application of herbicides must be weighed against the risk of special
status plants, native plants, and native plant communities being lost in areas because invasive
plants have been left untreated or treated ineffectively. Not having the option of using herbicides
to treat areas containing both invasive plants and special status plants would likely result in a
reduction or loss of those special status plant populations as they are likely to eventually be
overrun and displaced by invasive species. For example, treatments sites with pal blue-eyed
grass and adder’s-tongue may be overrun by Canada thistle.

Effects on Native Plant Communities

Some of the herbicides proposed for treating invasive plants are selective for particular kinds of
plants (e.g., dicots versus monocots). See Table 3-13, page 3-91 in the Invasive Plant FEIS
(2005a) for more details. Dicots include broadleaved and woody plant species. Broadleaved
refers to plants having broad leaves as opposed to those having needle-like or scale-like leaves
(e.g., conifers). Monocots include grasses, sedges, rushes, lilies, irises, and orchids. The ability to
damage or kill only certain plant species or families but not others makes an herbicide selective.
Selective herbicides analyzed in the Invasive Plant FEIS (2005a) include chlorsulfuron,
clopyralid, picloram, and sethoxydim (Table 3-7). The other six proposed herbicides analyzed in
the Invasive Plant FEIS (2005a) are non-selective. The ability to damage a broad spectrum of
plant species, families, or groups makes an herbicide non-selective (USDA Forest Service,
2005a). Since herbicides are designed to kill plants, native (non-target) plants and special status
plants are vulnerable. Picloram, one of the more persistent herbicides, could move readily to
non-target native plants through root translocation (movement of an herbicide from one plant to
another across root surfaces) or surface runoff (Invasive Plant FEIS, 2005a). Due to its toxic
persistence in soils and potential to spread to non-target plants, the potential impacts of picloram
should be considered thoroughly before prescribing its application.
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Table 3-7: Selective Herbicides Proposed for Treatment and Analyzed in EIS.

Selective Herbicides Targeted Plant Groups/Families Targeted Invasive Species
Chlorsulfuron Broadleaved Plants many species
hawkweeds, knapweeds,
Clopyralid Asteraceae, Fabaceae, Polygonaceae knotweeds, tansy ragwort,
yellow starthistle
Picloram Broadleaved and Woody Plants many species
Sethoxydim Annual and Perennial Grasses many species

NOTE: Information from Pacific Northwest Weed Management Handbook (William et al., 2004).

PDC included in the Proposed Action would reduce risks to special status plants (e.g., spot rather
than broadcast spraying of invasive plant species, hand application of herbicides, shielding of
special status plants with plastic or some other protective sheet). Many native plants in treatment
areas, however, could be killed with the potential for short-term or even longer-term changes in
the composition of native plant communities. It is expected, however, that native plants would
return to occupy growing space released by killed plants. Active restoration in priority 1 (high
priority) and priority 2 sites, such as seeding with native or non-native, non-invasive grass
species or planting with native trees, shrubs, or herbs, would insure that the released growing
space is occupied by native species and not allowed to be re-colonized by invasive plants. Active
restoration for such sites is critical for success in managing and preventing invasive plant
infestations; otherwise, released growing space following treatment is likely to be re-invaded by
invasive plants.

Some species of fungi, lichens, and bryophytes and their communities could be negatively
affected by at least two herbicides (triclopyr and glyphosate). Fungi could be negatively affected
by herbicides known to affect soil mycorrhizae (sulfometuron methyl, picloram, glyphosate,
triclopyr), but studies are laboratory-based and their results are difficult to extrapolate to field
situations. Species of fungi associated with late-successional forest ecosystems are not highly
susceptible to invasion and would not contain the vegetation communities most likely to be
treated by broadcast application of herbicides (USDA Forest Service, 2005a). For a more
detailed discussion, see Chapter 4.3 in the Invasive Plant FEIS (2005a) or Section 3.8 — Soil
Productivity. Since fungi bioaccumulate heavy metals and other contaminants/toxins in the soil,
the public, including mushroom gatherers, would be alerted before areas are treated through
public notices (e.g., newspapers, posted signs). For a detailed discussion of effects of herbicide
treatment on fungi and associated human health concerns, see 3.5 — Human Health and Safety.
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Manual or mechanical treatment of invasive plant infestations could also negatively affect native
plants and plant communities. Direct effects would be unintentional removal or trampling of
flowers, fruits, or root systems of native plants (USDA Forest Service, 2005a). Other direct effects
would be reduced plant vigor due to plants being damaged, reduced native seed production, soil
disturbance, and canopy removal (understory, shrub layer, or overstory depending on the species).
Indirect effects brought about by these direct effects could include microsite shifts such as
reduction in productivity, reduction in soil moisture, disruption of mycorrhizal connections, and
increase in soil temperature (USDA Forest Service, 2005a). These effects could produce a shift in
species composition further away from a native community, and the removal of one invasive
species could encourage another invasive species to take its place via windborne seeds or human
transport (USDA Forest Service, 2005a). The best way to counter against such direct and indirect
effects is active restoration. Passive restoration is a reasonable expectation for some sites, such as
those with small populations of invasive plants in less disturbed habitat, such as moist, westside
forests with largely intact native plant communities; however, active restoration provides the best
means for preventing re-invasion (re-infestation) by an invasive plant. Active restoration is
particularly effective at sites with large populations of invasive plants, highly disturbed ground,
and drier eastside habitats where there is more rangeland, forests are more open, and more
unoccupied growing space is available for plants to colonize.

Despite the potential for negative effects from manual or mechanical treatment described above,
the consensus is that the effects of not treating invasive plants far outweigh the potential adverse
effects of these treatments on native plants and plant communities. Without treatment, invasive
plant infestations would increase and spread, displacing native plants and plant communities.

Early Detection/Rapid Response Strategy

The Proposed Action includes an EDRR (Section 2.1.3) for promptly treating newly inventoried
infestations of invasive plant species. Candidate species that are currently known in the Portland
area and may occur within the Forest and Scenic Area, now or in the future, would include such
species as garlic mustard, false brome, shining geranium, herb Robert, and policeman’s helmet.
See Table 2-3 for a list of the 24 invasive plant species, including those above, that could be
treated under the EDRR. The reproductive ecology and the effectiveness of
treatment/management options, including recommended herbicides, for each of the 23 candidate
species are summarized in Appendix G — Common Control Measures Summary.

The EDRR would allow effective treatment if nearby invasive plants infest the Forest or Scenic
Area. As an example, policeman’s helmet has been found growing along Bear Creek along
Highway 26 near the Zigzag Ranger District office and in a stream/drainage channel at The
Resort at The Mountain golf course in the nearby community of Welches. If these infestations
spread to the Forest or Scenic Area, they could be treated promptly using this mechanism.
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Under the Proposed Action, new infestations would be treated and, most likely, many with
herbicides. The Proposed Action poses a greater risk of harming, weakening, or killing special
status plants in the short term than does the No Action Alternative, which under current EA
direction allows for the continuation of limited herbicide treatment; however, in the long term
special status plants have a better chance of survival under the Proposed Action because without
effective treatment, as under the No Action Alternative, special status plants in identified
treatment as well as future EDRR areas are expected to be overrun and displaced by invasive
plant species. The likelihood of harming, weakening, or killing special status plants, however,
should be low to very low under the Proposed Action. The reasons are that (1) the majority of
invasive plant populations are found where moderate to severe ground disturbance has occurred
(e.g., road corridors, quarries, trails, clearcuts, human residences); (2) generally, special status
plants are not found in areas where moderate to severe ground disturbance has occurred; and (3)
the PDC designed for the Proposed Action (e.g., spot spraying, hand application of herbicides,
shielding) would protect special status plants, if found in a treatment area. Translocation of
herbicides (e.g., glyphosate, picloram) across root systems in the soil from target to non-target
plants, including special status plants, and runoff from rain (e.g., a thunderstorm) carrying
herbicide from target to non-target plants are risks associated with successive herbicide
treatments over a five-year period, as proposed under the Proposed Action. Again, for reasons
stated above, however, the risk of harming, weakening, or killing special status plants should be
reasonably low.

Summary of Effects

Effects under Alternative 2 — The Proposed Action can be summarized as follows:

e A toolbox of ten herbicides, which have been analyzed in the Invasive Plant FEIS
(2005a), would be available to more effectively control invasive plant infestations that
potentially threaten native plants and plant communities, including special status plants.

e The ten herbicides analyzed for use have been determined to pose a low risk to all fauna
and four of the herbicides are more selective as to which plants they target.

e The size and rate of spread of invasive plant populations on 13,000 acres within the
Forest and Scenic Area in the 208 identified treatment areas would be controlled or
contained with treatments rather than left ineffectively treated or to spread under the No
Action Alternative.
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e The expanded use of herbicides under the Proposed Action would increase the potential
for negative effects on non-target plant species, including special status plants: there may
be inadvertent harming, weakening, or killing of individual special status plants in the
short term with herbicide treatment. In the long term, however, affected populations of
special status plants would benefit from treatment in not being overrun or displaced by
invasive plants. Without treatment, conversely, special status plants can be expected to be
overrun and displaced by invasive plants over time. PDC would reduce the potential for
short-term adverse effects on native plants and plant communities, including special
status plants. For example, where an invasive plant species is to be treated within 5 feet
of a special status plant, the invasive plant should be either manually treated or herbicide
application would be applied by hand (e.g., wiping, wicking, painting, injection).

e Only 13 of the 208 areas identified for treatment contain special status plants.

e The inclusion of EDRR would provide for prompt treatment of new sites of invasive
plant species not included in the current EIS (e.g., policeman’s helmet, garlic mustard,
herb Robert) and aid in eliminating populations before they become larger and more
difficult to treat, requiring more extensive and costly control measures later.

Alternative 3 — Restricted Use Herbicide Alternative

Under Alternative 3, which restricts herbicide use and broadcast spraying, the spread of invasive
plants would be checked through eradication, control, or containment more than under the No Action
Alternative but less so than under Alternative 2 (The Proposed Action). Forty-three treatment areas
totaling 4,047 acres would be treated with herbicides, roughly 31 percent of the 13,000 acres
proposed under Alternative 2. Herbicides would only be permitted in high priority treatment areas.

In treatment areas where a combination of treatments, including herbicides, would be allowed,
there is a greater likelihood that invasive plants could be treated effectively. Conversely, in
treatment areas where herbicide treatment is prohibited and invasive plants, instead, would be
treated manually, mechanically, or culturally, large populations of invasive plants and those
species that are difficult to treat effectively without herbicides are expected to persist and
increase over time. Special status plants, the pale blue-eyed grass and adder’s-tongue sites (65-
026 and 65-027), for example, are expected to be overrun and displaced by Canada thistle, which
threatens both sites.

SUmmary

The Restricted Herbicide Use Alternative is similar to the Proposed Action except for the
following:

e Some invasive plant infestations would be uncontrollable, resulting in adverse effects on
native plants and plant communities, including special status plants.
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e Forty-three treatment areas totaling 4,047 acres (roughly 31 percent) of the 13,000 acres
proposed for herbicide treatment under the Proposed Action would be treated under the
Restricted Use Alternative.

e Restricted herbicide use would reduce the potential of short-term negative effects from
herbicide treatments, specifically broadcast herbicide applications, on non-target species.

3.6.3. Spread of Invasive Plants to Neighboring Ownerships

The Forest and Scenic Area are intermingled with other federal, state, county, and private
ownerships. An issue was raised about the spread of invasive plants from the Forest and Scenic
Area to adjacent ownerships.

Currently, under the No Action Alternative, about 1,235 acres of Forest and Scenic Area are
being treated for invasive plants annually. This number of acres is less than 10 percent of the
estimated 13,000 acres that are either occupied or immediately threatened by invasive species.
Seeds from invasive plants in the Forest may end up on other ownerships. The opposite is also
true: seeds from invasive plants on other ownerships end up in the Forest. The considerable
number of untreated acres in the Forest does not imply that there is a net transport of invasive
plant seeds from federal to non-federal lands. The activities, conditions, and vectors that
determine spread are dynamic and variable. There is no quantitative measure of the net flow of
plant materials across ownership boundaries.

The proliferation of invasive plants is caused by several factors. Robust seed production, seed
dispersal mechanisms (light and feathery, sticky, or burr-like seeds), and the presence of
conditions favorable to seed dispersal influence the spread of invasive plants. Natural vectors
such as humans or animals, or natural forces, such as wind and water, spread invasive plant
seeds. Increasing public mobility and access to remote areas of the landscape facilitate seed
dispersal. Land management activities that scarify soil or accelerate erosion enhance the
germination of invasive plants. These factors play out in difficult to quantify ways throughout
the landscape without regard to land ownership. See Section 3.2.4 for more details.

Factors that reduce the spread of invasive plants include prevention and treatment actions, the
number of acres treated, and the prioritization of treatment areas.

Due to the diversity of invasive plants affecting the Forest and Scenic Area, the effectiveness of
each alternative is directly related to the variety of treatment tools. Given limited treatment
budgets, deciding what and where treatments should occur first is a crucial step in the invasive
plant management program. Without prioritization, funding may be spent on species or sites that
pose lower threats. Adjacency to private or other public ownerships may be one criterion to set
priorities for treatment. This criterion, however, should be considered in the context of all factors
contributing to plant spread, the effects of different plant species in the landscape, and economic
considerations.
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Using the most viable treatment options available (combined with regional prevention standards)
would most effectively reduce infestations and rates of spread. Some of the invasive plant
species present in the Forest and Scenic Area are not controlled well by manual or mechanical
treatments (see Section 3.5 — Botany and Treatment Effectiveness). Herbicide choice is the
primary variable among the alternatives that would determine potential effectiveness. Because
the Proposed Action prescribes broader use of herbicides that control the widest variety of
species, it is probably the most effective in reducing the spread to adjacent ownerships. As
invasive plant populations are reduced, there would be fewer seeds produced and the spread of
invasive species would be diminished. Aggressive implementation and proper treatment area
prioritization, however, are equally important in this regard. The No Action Alternative is the
least comprehensive, least integrated approach to preventing spread to adjacent lands. The
Restricted Herbicide Use Alternative, which relies more on manual and mechanical treatment
methods, would produce better results than the No Action Alternative, but would not be as
effective as the Proposed Action.

The EDRR treatment of newly discovered invasive plants is the most successful, cost effective,
and least environmentally damaging control strategy (ODA, 2001). There is a short time period
suitable for eradication and containment of new invasive plant populations. Unchecked, new
populations become long-term management problems and sources of seed to spread off federal
lands.

Both the Proposed Action and the Restricted Herbicide Use Alternative have an EDRR. The
Proposed Action, however, would control some plant species more effectively, because of more
permissive use of herbicides. The Restricted Herbicide Use Alternative would control new
populations less effectively due to its heavier reliance on manual and mechanical treatment
methods. Without an EDRR, the No Action Alternative would not treat newly detected
populations.

3.6.4. Cumulative Effects

Common to all three alternatives is the cumulative effect of increased disturbance and recreation
over time within the Forest and Scenic Area, driven by increasing human population growth and
pressure. This translates into an expected increase in the spread of invasive plants over time,
since the human and vehicular vectors would continue to increase.

Alternative 1 — No Action Alternative

Under the No Action Alternative, the likelihood is high, if not certain, that invasive plant
infestations would persist, expand, and spread over time within the Forest and Scenic Area. New
infestations could be expected to continue to occur over time. Other invasive plant species, not
currently known to be within the Forest and Scenic Area, would become established. Native
plants, including special status plants, may be lost as native plant communities are negatively
altered or displaced. Ecosystem structure and functions, which include the many biogeochemical
processes that maintain healthy and diverse forested and rangeland plant communities, would be
negatively affected. High priority invasive plant sites would continue to increase in size over time.
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Examples include the following:

e Increasingly more riparian corridors would come under threat of knotweed infestations
since herbicide treatment with stem injected glyphosate is the only proven way to control
this highly invasive knotweed species. Except perhaps in the case of very small
populations (containing only a few individuals), manual treatment of knotweed species is
ineffective. Manual treatment may actually be a drawback since it could facilitate the
spread of knotweed species because of its ability to regenerate and reproduce from root
fragments.

e Hawkweed infestations could be expected to spread. The three known orange hawkweed
populations in the Mt. Hood Wilderness Area (totaling 15.3 acres in size) would be
difficult to control and contain without the option of using herbicides since manual
control (hand pulling) has proven to be difficult and of limited effectiveness. New
infestations of orange hawkweed could be expected to spread to meadows and other
wilderness areas.

Butter and eggs, yellow starthistle, knapweeds, and many other invasive plant species would
continue to spread. Without an EDRR to respond to newly inventoried infestations of invasive
plants (e.g., policeman’s helmet, false brome, garlic mustard), there would be no way to act
promptly in the future and eradicate these populations before they expand, spread, and become
increasingly more difficult and costly to treat. Due to the limited use of herbicides currently
being applied within the Forest and Scenic Area, there would be less potential risk for negative
effects on fungi (including mycorrhizal fungi), lichens, and bryophytes.

Ground- and habitat-disturbing forest management activities, over time (10, 20, 30+ years
hence), would continue to create opportunities for invasive plants to establish and spread.
Management activities include timber harvest, increased visitor and recreational use, road
building, road decommissioning, rock excavation at quarries, maintenance and improvement of
existing facilities, and construction of new facilities. Demands on the Forest and Scenic Area are
likely to continue to increase over the course of time as a result of steady human population
growth in the Portland-Vancouver metropolitan area and surrounding areas. Spread of invasive
plants from adjacent private lands onto the Forest and Scenic Area can be expected. Without
effective treatment, invasive plant populations are highly likely to increase within the Forest and
the Scenic Area over time, altering and degrading increasingly more native plant communities
and thereby negatively affecting many ecosystem services and values, such as clean air and
water, wildlife and plant diversity, forest and soil health, recreational opportunities, and scenic
(viewshed) quality. All of these ecosystem services and values would become increasingly more
valuable to society over time with the expansion of the greater Portland metropolitan area.
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Alternative 2 — The Proposed Action

Under the Proposed Action, expanded use of herbicides to treat invasive plants may harm or kill
non-target plants. Herbicide treatments have the potential to harm, weaken, or kill special status
plants. For example, more persistent herbicides, such as picloram, could move readily to non-
target plants through root translocation or runoff (USDA Forest Service, 2005). Special status
plants, if exposed to herbicide applications, would be at greater risk of being harmed or killed.
A treatment schedule for persistent infestations that may require herbicide application for three
to five years would increase the potential for non-target plants being negatively affected
(harmed, weakened, or killed) by herbicides. Many of the invasive plant populations in the 208
treatment areas could require successive years of herbicide application to be effectively treated
depending on the extent and severity of the infestation and how invasive plant populations
respond to a given treatment.

Non-target plants in the sunflower (Asteraceae), legume (Fabaceae), or mustard (Brassicaceae)
families may be the most sensitive to herbicide treatment. Species in the lily family (Liliaceae)
may be more sensitive to some of the sulfonylurea herbicides (USDA Forest Service, 2005).
Potential adverse effects on mycorrhizal fungi, which are beneficial to Pacific Northwest
conifers and other native plant species and increase the productivity of forest communities, could
occur in treatment areas where herbicides are used. Bryophytes and lichens (e.g., Methuselah’s
Beard) in treatment areas or nearby could be negatively affected by direct exposure to herbicide
spray or from drift because they lack roots and, instead, absorb water and nutrients directly from
the atmosphere. PDC would require protection (hand application of herbicide(s), spot spraying,
or physical shielding) of special status plants in the treatment areas where they occur with some
exceptions. Only 13 of the 208 treatment areas identified and analyzed in the EIS contain special
status plants; thus, adverse effects on special status plants would be low and PDC would reduce
potential harmful effects.

Manual and mechanical treatments could also harm native plants as well as special status plants.
PDC included in Alternatives 2 and 3 would reduce these risks and minimize harm. Manual and
mechanical treatments could also alter the composition and structure of native plant
communities, as released growing space previously occupied by invasive plants is made
available. Certain native plants would be able to outcompete other native plants for this growing
space. The growing space could also be re-invaded by invasive plant species. Active restoration
for priority 1 (high priority) and priority 2 sites would help in preventing re-invasion (re-
infestation) of invasive plants following treatment.
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With the passing of time (3 to 10 years or longer), the cumulative effects of not treating invasive
plants would be biologically significant and outweigh most concerns about effects on non-target
plants and native plant communities, including special status plants. For example, knotweed
species are an example of a highly invasive plant that is already present within the Forest and
Scenic Area and spreading rapidly in riparian zones in stream and river corridors. Without
additional treatment options (herbicide use), populations of invasive plants, including knotweed
species, are expected to continue to expand in size, increase in number, and spread elsewhere,
displacing native plants and plant communities, including special status plants and, in the
process, degrading native ecosystems. By allowing the present situation of ineffective prevention
and management of invasive plants within the Forest and Scenic Area to continue, any treatment
efforts in the future would become increasingly more difficult and costly. Overall, manual,
mechanical, cultural, and herbicide treatments would have an insignificant biological effect as far
as harming native plants and plant communities as well as special status plants if the project is
implemented with the appropriate PDC. Treatments could be expected to benefit native plants
and plant communities and special status plants by restoring native habitats and plant
communities.

As with the No Action Alternative, ground-disturbing management activities and use, over time
(10, 20, 30+ years hence) would continue to create opportunities for invasive plants to establish
and spread. Management activities include, but are not limited to, timber harvest, road traffic
from visitor and recreational use, road building, road decommissioning, rock excavation at
quarries, maintenance and improvement of existing facilities, and construction of new facilities.
Demands on the Forest and Scenic Area are likely to continue to increase over the course of time
as a result of steady human population growth in the Portland-Vancouver metropolitan area and
surrounding areas. Under the Proposed Action, however, more effective treatment of invasive
plants would begin with approximately 13,000 acres identified for treatment. The amount of
treated acres and the addition of the EDRR for treating new invasive plant populations would
contribute towards controlling and containing existing populations and checking the
establishment of new invasive plant populations within the Forest and the Scenic Area.
Expansion of herbicide treatment method(s) would protect native plant communities as well as
ecosystem services and values from degradation resulting from invasive plant infestations.

Alternative 3 — Restricted Herbicide Use Alternative

Harming, weakening or killing of non-target plant species would be greatly reduced under this
alternative since only 4,047 acres, compared to 13,000 acres under Alternative 2 (The Proposed
Action), would be treated with herbicides, and broadcast spraying would only be allowed in three
treatment areas (the Sandy River Delta, Lolo Pass utility road and corridor, and west side of the
BPA power line corridor). Yet populations of invasive plants on the other 8,953 acres of the
13,000 inventoried acres, which contain invasive plants that would be treated only manually,
mechanically, or culturally, can be expected to persist and expand over time. Non-herbicide
treatments are effective against only small populations of certain invasive plant species.
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Similar to the Proposed Action, the EDRR for treating new invasive plants and new infestations
not inventoried in this EIS would greatly increase the ability to control and contain existing
populations and to respond quickly to new infestations. Restricting broadcast spraying to three
treatment areas would reduce effective treatment of existing and new invasive plant infestations
compared to the Proposed Action. Invasive plant infestations would be more challenging (time-
consuming and labor-intensive) to treat with spot (backpack) spraying and hand/selective
application (hand wiping, wicking, painting, injection) of herbicides.

Similar trends in human population growth in the greater Portland metropolitan area with
steadily increasing demands on the natural resources provided by the Forest and Scenic Area
could be expected, as described under the No Action and Proposed Action Alternatives. The
Restricted Herbicide Use Alternative would be expected to be more effective than the No Action
Alternative, but less effective than the Proposed Action in treating invasive plants and
maintaining native plant communities and the ecosystem services provided by healthy
functioning forests and rangelands within the Forest and Scenic Area.

Soread of Invasive Plants to Neighboring Owner ships

The most effective means of combating invasive plants is a comprehensive landscape treatment
strategy that integrates and coordinates the treatment actions of all affected and potentially
affected land owners (GAO, 2005). Such a strategy, however, is beyond the scope of this project.

The USDA Forest Service estimates that invasive plant control occurs on over 1,250,000 acres in
Oregon and Washington (Invasive Plant FEIS, 2005a). No central source exists for compiling
invasive plant management information on lands intermingled with the Forest and Scenic Area.
There is no requirement for private or corporate land owners to report invasive plant treatment
information. Counties and the State of Oregon keep records of herbicide application. For
example, records indicate that Clackamas County, Oregon, treated approximately 2,893 acres
with five different herbicide formulations in 2004. There is, however, no comprehensive
database for tracking herbicide treatment activity. Therefore, an accurate accounting of the total
acreage of invasive plant treatment for all land ownerships is not available.

For all alternatives, present and reasonably foreseeable future actions would continue to cause
ground disturbance on a landscape scale, resulting in the introduction and spread of invasive
plants. Roads would continue to be a major conduit for invasive plants. National recreation
studies as well as local trends indicate that recreation uses within the Forest and Scenic Area
would continue to increase (Cordell, 1999). Other land management and use activities such as
grazing, vegetation management, fuels management, and fire suppression would continue to
cause ground disturbance and contribute to the introduction, spread, and establishment of
invasive plants within the Forest and Scenic Area as well as on adjacent ownerships.

Some land uses and development on lands near the Forest and Scenic Area would likely continue
to decrease effectiveness of USDA Forest Service, state, county, and private invasive plant
management. For example, the use of invasive plants by landowners for landscaping, while small
individually, can collectively result in significant impacts, especially along riparian corridors.
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Positive cumulative effects could occur as the Forest efforts are combined with other Bureau of
Land Management, State of Oregon, county, and private landowner efforts, reducing the rate of
spread on a regional level. Oregon Department of Agriculture (ODA), for example, is a leader in
early detection and rapid response, with up to 20 ongoing or proposed programs at a state or
regional level. Also, the Invasive Plant ROD (2005b) contains seven standards to help prevent
the spread of invasive plants.

As noted earlier in this document, ODA and Oregon Counties currently spend more than four
million dollars annually to manage invasive plants. A January, 2001 report entitled Oregon
Noxious Weed Strategic Plan recommends that this spending be increased by an additional

5.2 million dollars annually from state and local sources. The same report recommends that
spending by all federal agencies in Oregon be increased by 7.2 million dollars per year to
adequately implement invasive plant control programs on federal lands in Oregon (ODA, 2001).

3.6.5. Management Standards and Guidelines

Relevant standards and guidelines contained in the Forest Plan and the Northwest Forest Plan are
displayed in Appendix B of this document; relevant standards contained in the Scenic Area
Management Plan are displayed in Appendix C. This analysis exhibits that the Proposed Action
and Restricted Herbicide Use Alternatives are consistent with all relevant standards and
guidelines, when the proposed amendments are incorporated. The Forest Plan amendments are
discussed in Section 3.16.

3.6.6. Incomplete and Unavailable Information

Studies are not available regarding the effects of herbicide on native non-target species. The EPA
performs studies predominantly on crop species rater than native species. Bountin et al. (2004)
concluded that it is likely that species tested were not representative of the habitats found
adjacent to agricultural treatment areas; thus risk to native species may be underestimated.

Herbicide effects to native species can be extrapolated from the risk assessments or herbicide
labels. This information would be used to comply with Invasive Plant ROD (2005b) standard 19,
which directs that site-specific information, including potential effects of specific herbicides on
non-target species, be considered when making a decision to use herbicides.
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3.7. Economic Efficiency

3.7.1. Existing Conditions
Economic Impacts of Invasive Plants

Invasive plants (noxious weeds) have an enormous impact on Oregon’s economy and natural
resources. In 1999, Oregon Department of Agriculture (ODA) partnered with Oregon State
University (OSU) to study the economic impacts of 21 of the 99 invasive plants listed in Oregon
as noxious (See Appendix I — Oregon State Class A & B Noxious Weeds). Existing populations
of these 21 species presently reduce Oregon’s total personal income by about 83 million dollar,
the equivalent of 3,329 annual jobs lost to Oregon’s economy from the production foregone by
the presence of these invasive plants. The continued expansion of these species could further
reduce Oregon’s personal income by another 54 million dollar, the equivalent of another 2,143
jobs lost. The total economic loss is much higher. The study estimated that the existing
populations and potential expansion of these 21 species cost 100 million dollar annually in lost
economic value. This is equivalent to an asset value of about one billion dollars lost. In other
words, the value of Oregon’s resources is reduced by approximately one billion dollars because
of these weeds (The Research Group, 2000). Of the 21 invasive plants highlighted for economic
evaluation by ODA and OSU, seven of the species are present in the Forest and Scenic Area and
are targets of this proposal: tansy ragwort, spotted knapweed, diffuse knapweed, yellow
starthistle, Scotch broom, rush skeletonweed, and orange hawkweed.

By out-competing and displacing economically valuable native plants, invasive plants deprive
the marketplace of an important product and affect employment. The region’s non-timber forest
product industry was estimated to have a value of more than $190 million in 1992 (Oregon
Public Broadcasting, 2005). Schlosser and Blatner (1994) estimated that special forest products
contribute $200 million or more annually to the Pacific Northwest (Idaho, Oregon, Washington)
economy, much of it from the western parts of Oregon and Washington. The largest component
is floral greens and Christmas ornamental products with a wholesale value in 1988 estimated to
be $130 million. The portion of this total value attributed to wild edible mushrooms in 1992 was
estimated to be $20.3 million (Hansis, 1998). The value of exported wild mushrooms, mostly to
Germany and Japan, is estimated to be $6 million annually (Oregon Public Broadcasting, 2005).
This economic overview is relevant to the project analysis because non-timber forest products
harvested from the Forest are part of a regional economic engine.

Table 3-8 displays the number and cost of special forest product permits sold by the Mt. Hood
National Forest for fiscal years 2003, 2004, and 2005 (federal fiscal year = October 1 through
September 30). The table does not include free-use permits. Many free, personal-use mushroom
permits are issued each year.
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Table 3-8: Special Forest Products Summary for the Forest — Fiscal Years 2003, 2004, and

2005.
FY 2003 FY 2004 FY 2005

Permits Cost of Permits Cost of Permits Cost of

Product Issued Permits Issued Permits Issued Permits
Beargrass 746 | $20,970.00 761 | $24,006.00 727 | $23,575.00
Boughs 35| $56,257.17 25| $76,870.43 21 $42,460.00
Cones 2 $40.00 0 $0.00 2 $40.00
Firewood 2016 | $49,110.00 1735 | $42,760.00 1342 $30,240.00
Medicinal 3 $95.00 5 $110.00 2 $57.00
Mushrooms 91 $1,884.00 546 | $14,150.00 187 $4,111.34
Poles 10 $395.37 14 $613.02 11 $951.18
Posts/Rails 3 $53.05 1 $22.80 0 $0.00
Salal/Forest Greens 36 $956.29 61 $2,705.00 41 $1,210.00
Shakebolts 10 $2,361.21 6 $745.83 6 $1,246.00
Stems 11 $227.23 6| $14,454.00 7 $179.08
Transplants 11 $1,517.90 2 $221.25 5 $480.96
Christmas Trees 5878 | $29,747.00 4726 | $24,137.00 6064 $28,029.50
Total 8852 | $163,614.22 7888 | $200,795.33 8415 | $132,580.06

Employment

Unemployment rates in the state of Oregon have fluctuated considerably during the past several
years. Also, they have been higher than the national average. According to the U.S. Department
of Labor Bureau of Labor Statistics (2005), Oregon’s seasonally adjusted unemployment rate

(preliminary) in August 2005 was 6.7 percent. The preliminary, non-seasonally adjusted rate was
6.3 percent. For the Portland metropolitan area, the preliminary, non-seasonally adjusted rate was

6.2 percent.

In a 2000 report, the Oregon Department of Agriculture estimated that current invasive plant
infestations reduce the total personal income of Oregonians by about 83 million dollars (The
Research Group, 2000). This is equivalent to 3,329 annual jobs lost to Oregon’s economy from
foregone production. Furthermore, the continued spread of only six major invasive plant species
could potentially reduce Oregon’s personal income by another 54 million dollars and reduce
annual jobs by another 2,143.
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3.7.2. Economic Analysis

Management of invasive plants is costly, and fiscal resources are limited. Users of National
Forest System lands would pay some of the cost either directly or indirectly. Also, invasive plant
management would compete with other land management needs, resulting in opportunity-cost
tradeoffs. Two models were used to compare the alternatives economically. First, the total cost
of treating all acres in each of the alternative (including No Action Alternative) was estimated
based on the treatment prescriptions described in Appendix S. Second, a menu of costs was
developed for the Proposed Action and Reduced Herbicide Use Alternatives which shows how
much it would cost and how long it would take to treat all inventoried acres depending on how
many acres are treated each year. The number of full-time jobs created is also analyzed.

Total Cost Analysis

The costs of the No Action, Proposed Action and Restricted Herbicide Use Alternatives are first
analyzed assuming all proposed treatments begin in year one. The costs for the Proposed Action
and Reduced Herbicide Use Alternative are based on an aggressive five-year program to treat
13,000 acres. Appendix S — Economic Assumptions contains the treatment regime prescriptions
for all areas, which are the basis for this analysis, and the assumptions used in their development.
This calculation does not include an economic estimate of potential benefits from reducing or
eliminating invasive plants. Costs for the EDRR of the Proposed Action and the Restricted
Herbicide Use Alternative are also not included here. The total costs of the two action
alternatives are compared to the cost of the No Action Alternative, which assumes only one year
of treatment for every area (See Appendix S). It is important to note that the No Action
Alternative would treat fewer acres than either of the two action alternatives.

Some treatment costs are based on figures in the Invasive Plant FEIS (2005a) (Pages 4-94 to 4-
96). Other treatment costs are empirically derived from recent invasive plant management
contracts for the Forest. Herbicide costs not derived from either of these two sources are
calculated from data obtained from the 2005 North Dakota Weed Control Guide (Zollinger,
2005). The Quick-Slver Program is used to determine the present value of costs. The analysis
uses a real discount rate of 4 percent, a rate typically used for ecological investments. The
analysis is repeated using a zero percent and a 7 percent real discount rate to test whether the
analysis is sensitive to the discount rate. A real discount rate means inflation is not factored into
the calculation. The quantitative results of the analysis are shown in Table 3-9 comparing the
discounted cash flows (4% and 7% discount rates) to an undiscounted cash flow (0% discount
rate). The sensitivity analysis shows that the interest rate used for discounting has no effect on
the ranking of alternatives based on cost.
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Table 3-9: Total costs for three alternatives to treat inventoried invasive plant
populations in the Forest and the Scenic Area calculated using no discount rate, 4%

discount rate, and 7% discount rate.

Alternative 1 — No

Alternative 2 —

Alternative 3 — Restricted

Discount Rate Action Proposed Action Herbicide Use
0% 1,271,180 4,329,004 7,317,382
4% 1,214,095 4,241,724 7,174,985
7% 1,175,828 4,180,827 7,076,245

In the total cost analysis, the No Action Alternative would treat 1,235 acres and would cost

roughly 1.2 million dollars (4% discount rate). Both action alternatives would treat 13,000 acres.

The Restricted Herbicide Use Alternative would be the most expensive, costing nearly 7.2
million dollars (4% discount rate). The Proposed Action would cost about 4.2 million dollars

(4% discount rate), which is 60 percent of the cost of the Restricted Herbicide Use Alternative
(See Figure 3-3). This difference is attributed to the lower cost of herbicide treatment (compared
to manual and mechanical costs) and to the greater assumed effectiveness of herbicide treatments

(80 percent for the Proposed Action compared to 60 percent for the Restricted Herbicide Use

Alternative).

Figure 3-3: Total costs of Alternatives to treat invasive plants in the Forest and Scenic
Area in Oregon without budget constraint.
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The average annual treatment cost per acre for each alternative was calculated (See Table 3-10).

The No Action Alternative has the lowest per acre cost since it lacks the 5-year integrated

treatment strategy of the two action alternatives. All areas included in the No Action Alternative

would be treated for only one year; most acres would be treated only once.
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Table 3-10: Cost per acre for three alternatives to treat inventoried invasive plant
populations in the Forest and Scenic Area.

Alternative 1 — Alternative 2 — Alternative 3 —
No Action Proposed Action Restricted Herbicide Use
$193.48 $324.25 $540.94

Presently, the average annual cost per acre for the No Action Alternative is 193 dollars. The
Proposed Action would increase average annual treatment cost per acre to 324 dollars; and the
Restricted Herbicide Use Alternative would have an average annual per acre cost of 541 dollars.
If the current invasive plant budget for the analysis area were held constant at roughly 200,000
dollars per year, then the number of acres that could be treated annually in the Proposed Action
would be reduced by 51 percent. For the Restricted Herbicide Use Alternative, the number of
acres treated annually would be reduced by 70 percent. The treatment regimes prescribed in both
the Proposed Action and Reduced Herbicide Use Alternative would be expected to more
effectively manage invasive plants than No Action, justifying the higher cost per acre. However,
without a substantial increase in appropriated funding, the Forest and Scenic Area may be faced
with a protracted treatment program regardless of whether the treatment emphasis is herbicides,
manual, mechanical or cultural.

Variable Budget Analysis

Since budgets are limited, the data are also analyzed to show the treatment costs for the Proposed
Action and Reduced Herbicide Use Alternative for various annual treatment levels and several
hypothetical rates of the invasive plant spread. Tables 3-11 and 3-12 display the number of years
it would take and the costs to treat the proposed 13,000 acres for various annual treatment
regimes (i.e. the number of acres treated each year). The following examples illustrate the use of
Table 3-11 for the Proposed Action (Table 3-12 is interpreted similarly for the Restricted
Herbicide Use Alternative). These are only examples, not management preferences:

e If2,000 acres are treated each year, the annual cost would be $648,000. If untreated
invasive plants continue spreading at an annual rate of 8 percent per year, then known
populations of invasive plants would not be fully controlled for 16 years at a total cost of
$7,937,700.

e Ifannual treatment budgets are $486,000 per year, then only 1,500 acres could be treated
annually. If untreated invasive plants continue spreading at an annual rate of 10 percent,
then it would take 48 years to control known populations of invasive plants at a total cost
of $21,505,310.

e If'the current annual treatment budget of approximately $200,000 per year for the
analysis area continues unchanged and untreated areas continue spreading at an annual
rate of 8 percent, then the current populations of invasive plants would never be fully
controlled. Treatments would fall behind the rate of spread.
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Some general conclusions that apply to both the Proposed Action and the Restricted Herbicide
Use Alternative can be drawn from Tables 3-11 and 3-12. For any given hypothetical invasive
plant spread rate, increasing the number of annual treatment acres would decrease the total cost
of the project. The deviations from this regression are due to the discrete nature of the “years”
factor; that is, calculations used the number of years as whole numbers disregarding fractions of
years. Not surprisingly, at higher rates of invasive plant spread, the total cost of the project and
the number of years to control inventoried areas would increase for any fixed number of annual
treatment acres.

The variable budget analysis shows that the Proposed Action would cost between 6.2 and 21.5
million dollars. The Restricted Herbicide Use Alternative would cost between 14.2 and 47.9
million dollars. The Proposed Action would take from 8 to 48 years to control the known
populations of invasive plants; the Restricted Herbicide Use Alternative would take from 9 to 48
years. For any given treatment regime (acres treated per year) and assumed rate of invasive plant
spread, the cost of the Restricted Herbicide Use Alternative would cost between 2.1 and 5.2
times more than the Proposed Action. To illustrate, if 5,000 acres were treated each year, and it
were assumed that invasive plants spread 10 percent each year, then it would cost 2.1 times more
to implement the Reduced Herbicide Use Alternative than the Proposed Action. If 2,000 acres
were treated each year, and it were assumed that invasive plants spread 10 percent each year,
then it would cost 5.2 times more to implement the Reduced Herbicide Use Alternative than the
Proposed Action. All other treatment regimes fall between these two extremes.

Table 3-11: For Alternative 2 (The Proposed Action), number of years and total cost to
control 13,000 acres of invasive plants at various annual rates of plant spread and annual
treatment regimes for the Forest and Scenic Area. Assumes the average annual treatment
cost for the Proposed Action per acre is $324. Years are N+4 (see notes below). Costs are
undiscounted cash flows. For more explanation about this table, see Appendix S — Economic
Assumptions.

No. Years to Control and Total Cost (M$) at Various Annual
Rates of Invasive Plant Spread (%)
Annual o 0 o
Treatment | Cost (M$) 8% 10% 12%
Acres Per Year Yrs. Total Cost Yrs. Total Cost Yrs. Total Cost
500 $162.00 Never N.A. Never N.A. Never N.A.
1,000 $324.00 Never N.A. Never N.A. Never N.A.
1,500 $486.00 25 $10,327.31 48 $21,505.31 | Never N.A.
2,000 $648.00 16 $7,937.74 18 $9,233.74 22 $11,825.87
2,500 $810.00 13 $7,492.18 13 $7,492.18 15 $9,112.35
3,000 $972.00 11 $7,046.61 11 $7,046.61 12 $8,018.80
3,500 $1,134.00 10 $7,087.05 10 $7,087.05 10 $7,087.05
4,000 $1,296.00 9 $6,803.48 9 $6,803.48 9 $6,803.48
4,500 $1,458.00 8 $6,195.92 8 $6,195.92 8 $6,195.92
5,000 $1,620.00 8 $6,884.35 8 $6,884.35 8 $6,884.35
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Table 3-11 Notes:

e Annual Treatment Acres— Each treatment regime analyzed (row of data in Table 3-11)
assumes five years of integrated treatments for every area of inventoried invasive plants.
To simulate the effectiveness of treatment, the acres in each treatment area are reduced
by 80 percent per year for years 2 through 5. Treatment is assumed to be accomplished at
the end of year 5. Because each area is treated for five years, the numbers of “new” acres
treated in years 2 through N are reduced by 20 percent in order to maintain a fixed budget
for each treatment regime. For more explanation, see Appendix S — Economic
Assumptions.

e Cost (M$) Per Year - Values are in thousand dollars. The amount represents the fixed
average annual cost (budget) for the treatment regime. It is calculated by multiplying the
annual treatment acres by $324 (the average, annual per-acre treatment cost).

e Years— The value is determined by performing “annuity due” calculations (advance
payment annuity) using the following parameters: 1 = invasive plant spread rate (%);
PMT = “new” acres treated in years 2 through N; present value = 13,000; future value =
0. The annuity calculation solved for N, the number of years during which new areas
would receive initial treatments. In the table, N is increased by 4 years to account for the
full 5-year treatment regime (N+4).

e Total Cost — Values are in thousand dollars. The amount represents the undiscounted sum
of treatment costs (cash flow) for N+4 years.

e Ratesof Spread — For the limited budget analysis, it is assumed that once treatment is
begun on any acre of invasive plants, its spread is halted on that acre. However, since not
all acres are treated in year 1 (and some acres would not be treated initially until Year N),
invasive plants on those acres would continue to spread at some rate. The table displays
the number of years it would take to control the current inventoried areas at several
hypothetical annual rates of spread (8, 10, and 12 percent).
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Table 3-12: For Alternative 3 (Restricted Herbicide Use), number of years and total cost
to control 13,000 acres of invasive plants at various annual rates of plant spread and
annual treatment regimes for the Forest and Scenic Area. Assumes the average annual
treatment cost for the Proposed Action per acre = $541. Years = N+4 (see notes below). Costs
are undiscounted cash flows. For more explanation about this table, see Appendix S —
Economic Assumptions.

No. Years to Control and Total Cost (M$) at Various Annual
Rates of Invasive Plant Spread (%)
Annual o o o
Treatment | Cost (M$) 8% 10% 12%
Acres Per Year Yrs. Total Cost Yrs. Total Cost Yrs. Total Cost
500 $270.50 Never N.A. Never N.A. Never N.A.
1,000 $541.00 Never N.A. Never N.A. Never N.A.
1,500 $811.50 Never N.A. Never N.A. Never N.A.
2,000 $1,082.00 25 $22,992.07 48 $47,878.07 | Never N.A.
2,500 $1,352.50 17 $17,920.08 20 $21,977.58 27 $31,986.08
3,000 $1,623.00 14 $16,635.10 15 $18,258.10 17 $22,153.30
3,500 $1,893.50 12 $15,620.62 13 $17,514.12 14 $22,058.51
4,000 $2,164.00 11 $15,688.13 11 $15,688.13 12 $18,717.74
4,500 $2,434.50 10 $15,214.65 10 $15,214.65 10 $15,214.65
5,000 $2,705.00 9 $14,200.17 9 $14,200.17 9 $14,200.17

Table 3-12 Notes:

Annual Treatment Acres— Each treatment regime analyzed (row of data in Table 3-12)
assumes five years of integrated treatments for every area of inventoried invasive plants.
To simulate the effectiveness of treatment, the acres in each treatment area are reduced
by 60 percent per year for years 2 through 5. Treatment is assumed to be accomplished at
the end of year 5. Because each area is treated for five years, the numbers of “new” acres
treated in years 2 through N are reduced by 40 percent in order to maintain a fixed budget
for each treatment regime. For more explanation, see Appendix S — Economic Analysis.

Cost (M$) Per Year - Values are in thousand dollars. The amount represents the fixed
average annual cost (budget) for the treatment regime. It is calculated by multiplying the
annual treatment acres by $541 (the average, annual per-acre treatment cost).

Years— The value is determined by performing “annuity due” calculations (advance
payment annuity) using the following parameters: i = invasive plant spread rate (%);
PMT = “new” acres treated in years 2 through N; present value = 13,000; future value =
0. The annuity calculation solved for N, the number of years during which new areas
would receive initial treatments. In the table, N is increased by 4 years to account for the
full 5-year treatment regime (N+4).
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e Total Cost — Values are in thousand dollars. The amount represents the undiscounted sum
of treatment costs (cash flow) for N+4 years.

e Ratesof Spread — For the limited budget analysis, it is assumed that once treatment is
begun on any acre of invasive plants, its spread is halted on that acre. However, since not
all acres are treated in Year 1 (and some acres would not be treated initially until Year
N), invasive plants on those acres would continue to spread at some rate. The table
displays the number of years it would take to control the current inventoried areas at
several hypothetical annual rates of spread (8, 10, and 12 percent).

Comparison of the Total Cost and Variable Budget Analyses

The total cost analysis indicates that the Restricted Herbicide Use Alternative would cost about
1.7 times more than the Proposed Action (see Table 3-9). The variable budget analysis more
realistically shows that the Restricted Herbicide Use Alternative would cost between 2.1 and 5.2
times more than the Proposed Action (see Tables 3-11 and 3-12), depending upon the treatment
regime (acres treated each year) and rate of spread. In every case, the higher total cost results in
the variable budget analysis for both action alternatives are attributed to invasive plant spread.
By delaying treatment, there would be more acres to treat. Because undiscounted cash flows
were used in the variable budget analysis, the time value of money was not a factor in the
increased cost.

To illustrate this point for the Proposed Action, if annual funding for treatment were set at 1.6
million dollars, the variable budget analysis (Table 3-11) shows that it would take eight years to
treat all 13,000 acres. If annual funding for treatment were set at 0.5 million dollars, the variable
budget analysis (Table 3-11) then shows that it would take between 25 and 48 years to treat all
13,000 acres, depending upon the rate of invasive plant spread. By comparison, the total cost
analysis (Table 3-9, undiscounted) shows that it would take about 4.3 million dollars up front to
treat all 13,000 acres in five years.

To illustrate the point for the Restricted Herbicide Use Alternative, if annual funding for
treatment were set at 1.6 million dollars, the variable budget analysis (Table 3-11) shows that it
would take between 14 and 17 years to treat all 13,000 acres, depending upon the rate of invasive
plant spread. If annual funding for treatment were set at 0.5 million dollars, the variable budget
analysis (Table 3-12) then shows that inventoried invasive plants might never be fully managed.
Treatments would fall behind the rate of spread. By comparison, the total cost analysis (Table 3-
9, undiscounted) shows that it would take about 7.3 million dollars up front to treat all 13,000
acres in five years.
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Early Detection/Rapid Response Strategy

If new invasive plant populations are detected, the cost per acre for treatment would generally be
the same as for proposed treatment areas. If new populations or new species are discovered while
the infested areas are still small; however, the areas might be controlled with aggressive
treatments in one year. In that case, treatment cost would be less because it would not take five
years of integrated treatments to fully manage the areas. For small, newly-established
populations in the Proposed Action, (using only year one treatment costs and the cost for
inventory/monitoring and restoration) the average cost per acre would be $256. This compares to
the average annual cost of $324 per acre to treat inventoried areas. For the Restricted Herbicide
Use Alternative, the year one treatment regime applied to small, newly-established areas would
cost an average of $410 per acre compared to $541 per acre to treat inventoried areas. There is
no EDRR in the No Action Alternative.

The cost of treating 30,000 acres of invasive plants was estimated based on these per acre cost
assumptions. The 30,000 acre figure includes 17,000 acres of EDRR treatment acres (the most
that would be treated in this project) added to the 13,000 proposed treatment acres in both action
alternatives. The cost was estimated for both newly-discovered, small populations ($256/acre
and $410/acre for the Proposed Action and Reduced Herbicide Use Alternative, respectively). It
was also estimated for newly-discovered, large populations ($324/acre and $541/acre for the
Proposed Action and Reduced Herbicide Use Alternative, respectively). The results of these
calculations, shown in Table 3-13, indicates that rapid response to new invasive plant
populations would not change the ranking of the alternatives relative to cost..

Table 3-13: Total costs for action alternatives to treat 13,000 acres of proposed invasive
plant populations and 17,000 EDRR acres assuming both large and small newly-
discovered invasive plant populations in the Forest and the Scenic Area (assumes 4%
discount rate).

Alternative 2 — Alternative 3 —
EDRR Scenario Proposed Action Restricted Herbicide Use
Small newly-discovered populations. 8,593,724 14,144,985
Large newly-discovered populations. 9,720,000 16,230,000

Cumulative Effects

The Chief of the USDA Forest Service calls invasive plants one of the four chief threats to
National Forest System lands. As such, the USDA Forest Service is planning aggressive
programs to treat invasive plants nationwide. Many forests, such as those in the Intermountain
West, currently have more serious invasive plant problems than the Forest and Scenic Area.
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The cumulative economic effect of this widespread and serious problem would be intense
competition for limited funds at all governmental levels. The USDA Forest Service currently
spends roughly 4.8 million dollars annually treating about 25,000 acres of invasive plants on
National Forests in the Pacific Northwest (2005a). The competition among National Forests for
limited appropriated federal funds for treatment programs would likely be great. Likewise,
potential partner agencies in county and state government may be overwhelmed with requests for
funding assistance. The total cost of all such programs has not been quantified since most forests
have not yet solidified plans for their newest treatment programs. Nevertheless, funding would
likely be a major limiting factor in the effective implementation of aggressive invasive plant
treatment decisions throughout the Pacific Northwest.

Oregon Department of Agriculture and Oregon Counties currently spend more than four million
dollars annually to manage invasive plants. A January, 2001 report entitled Oregon Noxious
Weed Strategic Plan recommends that this spending be increased by an additional 5.2 million
dollars annually from state and local sources. The same report recommends that spending by all
federal agencies in Oregon be increased by 7.2 million dollars per year to adequately implement
invasive plant control programs on federal lands in Oregon (ODA, 2001).

Currently, the average, annual cost per acre for treating invasive plants in the Pacific Northwest
is $195 (2005a). The average cost per-acre cost to treat invasive plants for both the Proposed
Action and the Reduced Herbicide Use Alternative is considerably higher than the current
regional average. It is reasonable to assume that when other forests solidify their treatment plans,
their average per-acre costs may also exceed the current average.

As the demand for treatment services rapidly increases, and overwhelms the supply of available
treatment providers, supply and demand suggests that there would likely be a short-term increase
in treatment costs until more providers become available.

3.7.3. Jobs Created Analysis

The Restricted Herbicide Use Alternative would create the equivalent of about 159 jobs. This
alternative would create the most jobs because of its greater use of manual and mechanical
treatment methods and because of a higher level of site restoration (see Appendix T which
displays the job estimate calculation). Also, the Restricted Herbicide Use Alternative minimizes
the use of truck mounted application of herbicides relying instead on more labor-intensive hand
applications.

The Proposed Action would create the equivalent of about 94 jobs. The predominant herbicide
application method in this alternative is broadcast herbicide applications methods (e.g., truck or
ATV mounted boom), a less labor-intensive method. Also, there are fewer acres of site
restoration.

The No Action Alternative would create the equivalent of about 38 jobs. This smaller number is
chiefly due to fewer acres being treated.
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Table 3-14 compares the cost of labor, wage income, and number of jobs created by the three
alternatives. All job estimates use a ratio of one job equals $20,000 in wage income per year.
Although actual annual wage income per job varies, this ratio provides a constant index for the
evaluation of alternatives. As described in Section 3.7.1, most of the jobs created are low-wage,
physically-demanding work, typical of manual agriculture and forestry jobs. They are seasonal
positions with little, if any, job security. Few workers expect to earn $20,000 per year at these
jobs, so the actual number of jobs created may be higher.

Table 3-14: Labor Cost, Wage Income, and Potential Job Estimates for Invasive Plant
Treatments in the Forest and Scenic Area.

Alternative Labor Cost Wage Income Jobs @$20k/Year
No Action $960,680 $768,544 38
Proposed Action $2,352,572 $1,882,058 94
Reduced Herbicide Use $3,982,469 $3,185,975 159

Early Detection/Rapid Response Strategy

On average, the treatments prescribed in the Proposed Action would create the equivalent of one
$20,000/year job for every 138.3 acres treated. For the Restricted Herbicide Use Alternative, the
equivalent of one $20,000/year job would be created for every 81.8 acres treated. Table 3-15
shows the number of jobs that might be created by treating 30,000 acres of invasive plants: the
13,000 treatment acres in the Proposed Action and in the Reduced Herbicide Use Alternative
plus the maximum EDRR of 17,000 acres. The calculations assume that newly-discovered
populations are large and require the same aggressive treatment prescription described in
Appendix S. If newly-discovered populations are small, and treatment is less complex, then
fewer jobs would be created. There is no EDRR in the No Action Alternative.

Table 3-15: Jobs created (equivalent to $20,000 per year) by the Proposed Action and the
Reduced Herbicide Use Alternatives with EDRR for the Forest and Scenic Area. Assumes
the maximum EDRR = 17,000 acres and newly-discovered invasive plant populations are large.

Alternative Jobs/Acres Treated Ratio Jobs @$20k/Year
Proposed Action 1/138.3 217
Reduced Herbicide Use 1/81.8 367
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Cumulative Effects

Government officials estimate that invasive plant control occurs on over 1,250,000 acres in
Oregon and Washington, and more than 90 percent of this control is through the use of
herbicides (based on informal discussions with state and county agriculture and noxious weed
personnel). These data suggests that the broader regional treatment program looks more like the
Proposed Action than the Restricted Herbicide Use Alternative. If this is true, then invasive plant
control in the region creates roughly 8,038 jobs annually (applying the average of one $20,000
job equivalent for every 138.3 acres treated). If the treatment regimes throughout the region
mimic the Restricted Herbicide Use Alternative (average of one $20,000 job equivalent for every
81.8 acres treated), then about 15,281 jobs would be created annually.

3.7.4. Management Standards and Guidelines

Relevant standards and guidelines contained in the Forest Plan and the Northwest Forest Plan are
displayed in Appendix B of this document; relevant standards contained in the Scenic Area
Management Plan are displayed in Appendix C. This analysis exhibits that the Proposed Action
and Restricted Herbicide Use Alternatives are consistent with all relevant standards and
guidelines, when the proposed amendments are incorporated. The Forest Plan amendments are
discussed in Section 3.16.

3.7.5. Incomplete and Unavailable Information

The magnitude of funding needs for treating invasive plants Region-wide has not been quantified
since most National Forests have not yet solidified plans for their newest treatment programs.

No data is available to ascertain the economic value of special forest products harvested from the
Forest or Scenic Area.

3.8. Soil Productivity

3.8.1. Existing Conditions

Soils across the analysis area are quite variable, each with numerous management ratings such as
erosion risk, compaction hazard, etc. Management ratings logically follow the variability of the
soils themselves, with some soils mapped with a high erosion risk, others with low, and many in
between. Although ratings are an adequate analysis tool, in actuality almost any soil regardless of
rating can become highly erosive under the right (or wrong) circumstances. Low erosion risk
soils that are compacted and bare can become highly erosive on even the slightest slope.
Conversely, highly erosive soils, such as the volcanic ash derived ones on the Forest, are stable
for decades because of sufficient protective groundcover (tree needles, leaves, wood, etc.).
Generally, the soils in the proposed treatment areas on the Forest and Scenic Area are of
relatively low fertility and once disturbed tend to be invaded by plant species that tolerate low
fertility sites, especially the invasive plant species listed in Table 2-3.
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The most productive areas of a given ecotype tend to be riparian zones because of water
availability and naturally common accumulation of soil organic matter, and this holds true across
the Forest and Scenic Area. As illustrated on the proposed treatment areas map (Figure 2-1),
there are numerous riparian areas as well as uplands that have been impacted by the invasion of
non-native plants. Although they provide some groundcover, many invasive plants generally
tend not to have a desirable fibrous root system found in most native grasses and forbs. Fibrous
root systems tend to provide more effective erosion control compared to tap-rooted plants, such
as knapweed species. The major exception to this is knotweed species, which produces an
extremely fibrous, difficult to eradicate root system. For this EIS the main soil resource concerns
are effects on erosion, impacts to soil biology, and potential for herbicides to leach through the
soil profile and into groundwater.

The productivity and health of the plant community depends on the maintenance of healthy soils.
Regional soil productivity protection standards were originally implemented in 1976 and have
been revised several times since then (Pacific Northwest Region Monitoring and Evaluation
Report, 2001). Areas of reduced soil productivity, which are the result of past land management
activities and subsequent invasion of non-native plants have been identified and restoration
projects are being proposed and implemented. Restoring ecological function to soil systems
affected by invasive plants are high priority. Due to soil restoration activities, the productive
potential of soils on the Forest and Scenic Area are improving in small specific locations.
However, overall productivity is threatened in increasingly large areas because of the rapid
upward trend and potential for increasing spread of invasive plants.

3.8.2. Analysis Area, and Applicable Standards and Guidelines

The analysis area for soils in this EIS is the Forest and Scenic Area boundaries. No soil specific
standards are in place for the Scenic Area, so the Forest Plan standards and guidelines will apply
for this analysis. A relative comparison of alternatives will be conducted using two Forest Plan
standards (Table 3-16) and risk of herbicide leaching as guidance to address specific concerns
and as a basis for risk of subsequent impacts such as sedimentation, impacts to aquatic
organisms, etc.

e Erosion Hazard: Two possible impacts stemming directly from soil erosion are runoff
that carries herbicide with it into watercourses, and runoff from bare areas carrying
sediment that impact watercourses. This hazard rating is based upon bare surface soils
coupled with a particular soils’ texture, slope, etc.

e Soil Biology: Poor or non-functioning soil biological systems may lead to difficulties in
revegetation efforts, or decline in existing desirable vegetation. In and of itself, soil
biology is extremely difficult to evaluate because of infinitely complex interactions
occurring between organisms and their physical (soil) environment, including soil
physical and chemical characteristics. It is assumed that soil biological systems would
properly function given certain habitat components are present, such as non-compacted
soils, appropriate levels of organic matter, and types of native vegetation under which the
soil developed.
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e Leaching Risk: No Forest Plan standards directly address this concern. However, using
a combination of soil and herbicide characteristics with existing scientific studies there is
sufficient information to compare this risk by the type of herbicide proposed. There are
two aspects regarding leaching and herbicides — the potential to contaminate groundwater
(i.e. wells), and the potential to contaminate surface water through groundwater
movement into streams, springs, etc.

Table 3-16: Forest Plan Soil Standards guiding the soils analysis.

In the first year following surface disturbing activities, the percent effective
groundcover by soil erosion hazard class should achieve at least the following

levels:
FW - 025
(Page 4-49) i i i
Soil Erosion Hazard Class Effective Groundcover
Low to Moderate 60%
Severe 75%
Very Severe 85%
FW - 032 Favorable habitat conditions for soil organisms should be maintained for short

(Page 4-50) and long-term soil productivity

Leach Risk A relative rating is located in the body of this section

This analysis is risk-based. It is not meant to be interpreted that ‘more soil erosion would occur’
with a particular alternative versus another, but the relative risk of erosion occurring may be
higher with one alternative versus another.

3.8.3. Direct/Indirect Effects: Alternative 1 — No Action

This section examines the effects that invasive plants have on soils, not effects from any of the
proposed treatments. The majority of the following information in this section comes from the
Invasive Plant FEIS (2005a), and illustrates the risk of negative soil impacts that could be
expected from the No Action Alternative.

Invasive plants could have negative effects on soil properties. Invasive plants may increase the
proportion of bare ground, increase or decrease the amount of organic matter in the soil, deplete
the soil of nutrients or enrich the soil with certain nutrients, change fire frequency, and produce
toxic herbicides that affect soil organisms. Some of these changes may be difficult to reverse and
could lead to long-term soil degradation and difficulty in re-establishing native vegetation.
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Soil Moisture: Knapweed species are widespread on the eastern half of the Forest and
Scenic Area in dryer ecotypes. Lacey, Marlow and Lane (1989) found that rangelands
infested with spotted knapweed had more bare ground than natural bunchgrass/forb
grasslands. In a simulated rainfall test, they found that soil erosion more than doubled in
knapweed-dominated areas when compared to uninfested areas. They also found
significantly lower infiltration rates in the knapweed sites. Even modest losses of the soil
surface could have large impacts on soil functioning, since most of the biologically active
organic matter is concentrated in the top 1 to 4 inches of soil. Soil erosion also has
negative impacts on water quality in associated aquatic systems and the reduction of
infiltration decreases groundwater recharge.

Tyser (1992) also observed low canopy cover of native forbs and low cryptogam cover in
stands invaded by spotted knapweed. Any increase in bare ground caused by invasive
plants could have negative effects on soil moisture content. During rainfall events, more
rain runs off as surface flow. In dry periods, soil is directly exposed to solar radiation and
dries out faster. A dry soil surface hinders seedling establishment and would negatively
impact plants with surface root systems, such as many native grasses. Exposure of the
soil surface causes soil temperatures to be more extreme, due to solar heating during the
day and greater radiative cooling at night. These extreme temperatures make seedling
establishment more difficult and may affect soil organisms (Sheley and Petroff, 1999).
There are small patches of soil crusts present on the very southeast corner of the Forest in
the vicinity of Rock Creek. These very small areas have survived the invasion of invasive
plants (knapweed primarily), heavy off-highway vehicle use, and grazing. It is likely
these areas were more extensive before these disturbances occurred. Although there is no
specific monitoring as to the actual amount and trend of soil crusts, it is a logical
assumption that these areas are declining and would continue to do so given the
continuous impacts that occur in the area on annual basis.

Soil Nutrientsand Nutrient Cycling: One function of soil is the cycling of nutrients
from dead organic matter into forms that are available to plants. This nutrient cycling is
essential for the health and productivity of the ecosystem. Nutrient cycling is a complex
process that depends on a multi-level food web that is specific to the site. Biota involved
in nutrient cycling includes bacteria, actinomycetes, fungi (pathogenic, saprobic, and
mycorrhizal), amoebas, and a wide range of invertebrates. Since this entire system is
powered by root exudates and decomposing vegetation from the plant community,
changes in plant communities caused by non-native invasion could have large effects on
the soil food web (Hobbie, 1992; Van der Putten, 1997).

A study that compared soil organisms in native grasslands in a natural state and after
invasion by cheat grass (Bromus tectorum, also found on the eastern side of the Forest
and Scenic Area), found that the cheat grass caused changes in most levels of the soil
food web (Belnap and Phillips, 2001). Although it is difficult to predict the specific
effects of these changes, it is important to recognize that any change in the soil food web
has the potential to interfere with critical nutrient cycling processes and to threaten the
long-term integrity of the ecosystem.
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A study found pronounced differences in soil properties when soil under exotic
understory plants was compared to soil under native shrubs (Ehrenfeld, et al., 2001). Soil
pH was significantly higher under the exotic plants, as was extractable nitrate. Net
nitrogen mineralization was also higher under the exotic plants, indicating changes in the
composition or activity of soil microbes caused by the invasive plants. Over time, these
changes may have effects on the ecosystem as a whole. Many invasive plants establish
more readily on sites with high nutrient availability. Invasive plants that increase the
availability of nitrate in the soil may be promoting conditions that favor their own
expansion at the expense of native plants that tolerate low nutrient levels. For example,
increases in soil nutrient levels have been shown to favor the invasion and success of
non-native species in a serpentine soil ecosystem where resources were limited
(Huenneke, et al., 1990).

On the other hand, many non-native species deplete soil nutrients. Spotted knapweed has
been implicated in reducing available potassium and nitrogen (Harvey and Nowierski,
1989). A reduction in soil nutrient levels makes it difficult for native plants to compete
with the invasive plants, and probably also affects the soil biotic community. The long-
term effects of these changes are not known.

Soil Organisms: Some invasive plants are allelopathic to other plants, and may produce
secondary compounds that affect soil organisms. If an invasive plant produces a
secondary compound, the population of soil microbes that could metabolize this
compound would increase, while the populations of other microbes would decrease
(Sheley and Petroff, 1999). These changes would affect the soil food web and nutrient
cycling, and may have impacts on the native plant community.

One group of soil organisms that is of particular concern is mycorrhizal fungi. These
fungi form a mutualistic relationship with plants in nearly all ecosystems and are critical
in supplying water and nutrients to plants, as well as protection from root pathogens.
Mycorrhizal fungi also play an important role in creating soil structure, particularly in
young or poorly developed soils. Mycorrhizal fungi could produce more than 600 feet of
hyphae per gram of forest soil. This mass of hyphae binds soil particles together,
stabilizing the soil system. Mycorrhizal fungi also produce polysaccharides that bind soil
particles into aggregates. These aggregates increase the water holding capacity of the soil,
improve oxygen penetration into the soil, and provide microsites for the normal
development of communities of bacteria, actinomycetes, and amoebas. Mycorrhizal fungi
appear to mediate the transfer of sugars and nutrients from one plant to another. This
function may be important in maintaining diversity in the plant community and in the
recovery of the plant community after disturbance. The fruiting bodies produced by some
mycorrhizal fungi are an important food source for a variety of animals, from
invertebrates to large mammals. More than 70 percent of the diet of some small
mammals, including the northern flying squirrel, consists of fruiting bodies of
mycorrhizal fungi.
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Research on the impact of invasive plants on mycorrhizal fungi is lacking, but since
plants and mycorrhizal fungi are strongly dependent on each other, it seems likely that
drastic changes in the plant community caused by the invasion of non-natives would be
accompanied by changes in the mycorrhizal fungus community. Sylvia and Jarstfer
(1997) compared the mycorrhizal status of young slash pines (Pinus éliottii var. elliottii)
in plots with invasive plants and plots that were kept invasive plant free with herbicide
treatment. After 3 years, the number of pine root tips colonized by mycorrhizal fungi was
75 percent lower in the invasive plant plots than the invasive plant free plots. In addition,
the species distribution of the mycorrhizal fungi associated with the trees had changed.

In the Sylvia and Jarstfer (1997) study, the invasive plants were associated with different
fungi than the trees. It is likely that competition from these introduced fungi caused the
decrease in the fungi associated with the trees. If mycorrhizal fungi associated with
invasive plants successfully compete with native fungi a redistribution of soil resources in
favor of the invasive plant would occur. In addition, species of mycorrhizal fungi
associated with native plants may be lost from the area of infestation. It may then be
difficult to re-establish native vegetation on the site after the invasive plants are removed.

Researchers have found that specific “helper” bacteria in the soil promote the
establishment of mycorrhizae and mycelial growth of mycorrhizal fungi (Garbaye and
Bowen, 1989). Although little is known about the ecological requirements of these
organisms, invasive plants may not support the helper bacteria employed by native plants
and fungi.

Conclusion - Alternative 1

Erosion Hazard: A chronic, slow increase in exposure of bare soil and associated soil
erosion risk is expected with this alternative as native vegetative cover is replaced by the
poor cover provided by many invasive plants. Although this alternative employs the same
types of control measures as the other alternatives, they are inadequate to keep up with
the rate and spread of invasive plants.

Soil Biology: Without treatment, invasive plant infestations are likely to cause significant
changes to the physical, chemical, and biological properties of soils where the infestation
occurs. In some cases, it may be difficult to reverse these changes and restore normal soil
functions. This legacy of disrupted soil function may increase the effort required to
restore native vegetation long after invasive plants are removed. Therefore, it is a more
desirable situation to keep native plants on site so that natural interactions can occur
within soil chemical, physical and biological processes.

L eaching Risk: The risk of leaching would remain unchanged, assuming existing

environmental documents and identified PDC for current herbicide applications are
followed.
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In summary, evidence and observation show invasive plants can degrade existing non-disturbed
sites; keep disturbed, degraded sites in poor condition; or occupy disturbed sites on a temporary
basis and eventually get pushed out by native vegetation. In many cases, the problem is not
necessarily the invasive plant itself, but the soil disturbance that allows invasive plants into a site
to begin with, which makes EDRR an important tool to treat new sites as they occur.

3.8.4. Direct and Indirect Effects: Alternatives 2 & 3 — Proposed Action and
Restricted Herbicide Use Alternatives

Manual Treatment

Removal of plant roots would break mycorrhizal hyphae in the soil and probably cause a
transient reduction of mycorrhizal function. Studies on crop plants have shown that leaving an
undisturbed mycorrhizal network in the soil after harvest (e.g. zero-till agriculture) significantly
increases the nutrient uptake of the subsequent crop (Evans and Miller, 1988 and 1990).
Establishment of native plants may be more successful on undisturbed soil.

In lower intensity infestations, non-target vegetation could provide erosion control. Manual
treatments, such as lopping or shearing, that remove the aerial parts of invasive plants would
cause an input of organic material (dead roots) into the soil. As the roots are broken down in the
soil food web, nutrients would be released.

The risk of harm to soils from manual treatment is low.
Mechanical Treatment

Using mowing equipment on existing roads is not expected to impact soils. Mowing equipment
used off established roads has the potential to compact soil. Soil compaction eliminates soil
pores, and reduces water infiltration, aeration, and the ability of plants to root effectively. Due to
the limited amount of mechanical treatment proposed, this is not expected to create significant
soil impacts. Other mechanical treatments, such as the use of motorized hand tools, are expected
to have effects similar to manual treatments.

Cultural Treatment

In this proposal, goats would be used to control blackberry in the Sandy River Delta. No adverse
soil impacts are foreseen due to the highly resilient nature of this area, especially considering the
substantial disturbance history.

Herbicide Treatments

The effect of an herbicide treatment on the soil depends on the particular characteristics of the
herbicide used, how it is applied, and soil physical, chemical and biological conditions.
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Erosion Hazard: Mt. Hood Forest Plan FW-025 — Effective Groundcover: On sites
where effective groundcover levels are below the standard, vegetation must be
established quickly on sites where invasive plants have been removed to minimize the
erosion hazard. In some cases, meeting this Standard is the responsibility of the project
that is actually causing the disturbance. All alternatives rely on different combinations of
the proposed treatment methods. The Proposed Action and Restricted Herbicide Use
Alternatives are beneficial to soils, since these alternatives have flexibility in treatment
methods, which allows effective treatments and prevents further spread and subsequent
degradation of soils due to the presence of invasive plants. These degraded conditions are
described above in the Alternative 1 — No Action Alternative section and include: loss of
soil, drying of soil, changes in soil chemistry, changes in soil biota, and changes in
nutrient cycling processes. In general, alternatives (No Action and Restricted Herbicide
Use Alternatives) that would restrict treatment result in fewer acres of invasive plants
being successfully treated. Areas infested with invasive plants would continue to remain
in a degraded condition.

Further, many of the proposed herbicides are identified as a risk for runoff in clay soils.
In the analysis area east of the Cascade crest, exposed clay surface soils are uncommon
and occur in some roadcuts or wet meadow areas where no application or very restrictive
PDC would apply. Therefore, the risk of runoff is very low east of the Cascades. West of
the Cascades, clay subsoils are commonly exposed in roadcuts, so the risk of runoff
would be higher. However, the overall risk of runoff from a clay surface in either
scenario is still quite low given the PDC for weather conditions, time of year sprayed,
and other surface covering materials such as rock and organic matter that slow down
runoff.

Sail Biology: Mt. Hood Forest Plan FW-032 — Soil Organisms: Soil organisms are
important to the human environment because they could affect soil productivity. None of
the herbicides under consideration has notable effects to overall long term soil
productivity or permanent impairment of soil ecosystems. In addition, the other treatment
methods (cultural, manual, and mechanical) are much more unlikely to incur detrimental
soil impacts of any substantial size. Information about specific herbicide effects to each
of the myriad of soil organisms is scarce. For example, one study may examine the use
and effect of a particular herbicide on soil bacteria, while another study examines the use
of different herbicides on the soil invertebrate population. There is no study or set of
studies that examines the impacts of different herbicides on each and every aspect of soil
biology. Much of the research is based on indirect effects such as changes in persistence
or metabolism of nutrients. The observed changes may mean a temporary depression in
the activity of existing soil organisms, or could signal a complete change in the
organisms present. In addition, while a few of the studies could be applied directly to
conditions found locally, the majority of them are not specific to local ecosystem
conditions.
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Although this information is useful, it would cause uncertainty in the predicted effects (i.e.,
lower confidence) if the proposed herbicide treatments were in large, continuous, blocky
acreages. The areas, however, proposed for herbicide applications are in specific spots or narrow
bands, such as along roadsides that result in very localized effects.

All alternatives, including the No Action Alternative, allow the use of herbicides in treatment of
invasive plants. Although picloram and sulfometuron methyl are of particular concern due to
toxicity to soil microorganisms and persistence (picloram only) in soil, all herbicides have some
evidence of temporary effects to soil microorganisms. The known effects on soil organisms from
the individual herbicides proposed for use in the Proposed Action and Restricted Herbicide Use
Alternatives are presented in Table 3-17. It is likely that all herbicide treatments would have
some effect on soil biota, but these effects would be more or less transitory depending on the
timing, frequency, and herbicide used. The known effects of herbicide treatments on soil would
be weighed against the effects of invasive plants on soil that result from no treatment or less
effective treatments. All herbicides could persist under some circumstances related to soil
texture, organic matter content, and soil moisture level, among others. All action alternatives
include a site by site long-term strategy for restoring infestations of invasive plants (See Section
2.1.3 on site restoration; See Section 3-6 — Botany and Treatment Effectiveness), which
necessarily includes protecting or improving soil productivity and conditions for soil
microorganisms. Successful restoration of native vegetation to areas infested with invasive plants
is dependent, in part, on healthy soil organisms. Negative effects to soil organisms and soil
productivity could complicate restoration and could delay restoration of native vegetation for a
year or more.

Table 3-17: Effects of Herbicides on Soil Organisms.

Herbicide Effects

Chlorsulfuron Growth inhibition for some fungi at >10,000 times the maximum application rate. Effects
to soil nitrification (SERA, 2004a)

Clopyralid No effect on nitrification, nitrogen fixation, or degradation of carbonaceous material at
1-10 ppm (parts per million) in soil (SERA, 2004b)
Glyphosate Readily metabolized by soil bacteria. Substantial information indicating it is likely to

enhance or have no effect on soil microorganisms. One study showed transient
decreases in the populations of soil fungi and bacteria (SERA, 2003a)

Imazapic No information. (SERA, 2004c)

Imazapyr Toxic to some bacteria at relatively high concentration (SERA, 2004d)

Metsulfuron At high surface application rates, decreases in soil bacteria were seen for 3 days, but

methyl reversed completely after 9 days (SERA, 2004e)

Picloram Toxic to some soil organisms, even at low levels. Increasing persistence with
increasing application rates. Most toxic at low pH levels (SERA, 2003b)

Sethoxydim No effect on mixed bacterial populations at 50 ppm in soil. At 1000 ppm, substantial but

transient increases in actinomycetes and bacteria, and slight decreases in various
fungi. Azobacter in culture showed no inhibition until 5000 ppm (SERA, 2001b)

Sulfometuron Toxic to soil microorganisms. Microbial inhibition is likely to occur and could be
methyl substantial. Soil residues may alter composition of soil microorganisms (SERA, 2004e)

Triclopyr One study showed inhibition of mycorrhizal fungi only at high (1000 ppm) levels,
another study showed inhibition of one mycorrhizal fungus at 0.1 ppm. Expected levels
in soil would be well below effect levels for most mycorrhizal fungi (SERA, 2003c¢)
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e Leaching Risk: Factors that determine the fate of herbicides in soil include mobility,
degradation, and solubility. Herbicide degradation over time is a result of physical and
chemical processes in soil and water. Herbicide fate in soil is determined by herbicide
characteristics such as adsorption, solubility, degradation, and volatility. Soil
characteristics such as organic matter, pH, temperature, moisture content, clay content,
and microbial degradation are important in the fate of herbicides. Degradation rates
generally decrease with increasing soil depth and decreasing temperatures. General
characteristics for the proposed herbicides are displayed in Table 3-18, with more
detailed information by herbicide contained in Appendix U. Herbicides are listed in order
of most leach risk to least.

As the table indicates, some of the proposed herbicides are highly soluble in water. Generally
this is often taken as an indicator of the mobility of the herbicide in water with few exceptions.
Glyphosate, while having a high solubility, also binds tightly with soil particles, because of this it
has very low mobility. Herbicides with high mobility potential and long half-lives have a greater
potential for leaching into near surface or ground water, if present. All listed herbicides would be
expected to have higher adsorption, and lower solubility and half- life than shown in Table 3-18
due to the inherent soil ecological systems found within the Forest and Scenic Area. Therefore,
persistence and leaching potentials are some level lower than listed in the table, which was
constructed by ranking measured levels of adsorption, persistence, and solubility for each
herbicide against each other (a relative ranking) in order to display less technical and more
understandable results. Examining each of the three ranked criteria together for each herbicide
indicates the highest leach risk herbicides are picloram, chlorsulfuron, and imazapyr. Herbicides
with the lowest risk for leaching appear to be sethoxydim, triclopyr, and glyphosate.
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Table 3-18: Relative Ranking of Herbicide Characteristics and Influencing Factors on Soil Properties. Modified Source: SERA
Risk Assessments (2001b, 2003a, 2003b, 2003c, 2004a, 2004b, 2004c, 2004d, 2004e, 2004f).

Soil Factors Increasing | Soil Factors Decreasing Half- Factors Decreasing
Herbicide Mobility Adsorption Persistence life Solubility Solubility
Picloram High Increasing organic Moderate Decreasing application rate | Very High
matter and clay and increasing soil depth
content
Chlorsulfuron | Moderate Increasing organic Moderate Decreasing pH, increasing High Decreasing pH
matter and low clay organic matter and
content temperature
Imazapyr Low Increasing organic Moderate Increasing light, soil Moderate-
matter and clay microbial activity High
content, decreasing
pH (<6.5) and
moisture; and time
Clopyralid High Low Increasing moisture Low
Imazapic Low Increasing organic Moderate Increasing microflora High Decreasing pH
matter and clay
content; and
decreasing pH
Metsulfuron Moderate Increasing organic Moderate Increasing microbes Low- Decreasing pH
methyl matter content Moderate
Sulfometuron | Moderate Humic acid content Low-Moderate | Decreasing particle size Low Decreasing pH
methyl
Sethoxydim Low Increasing organic Low Low- Decreasing pH
matter Moderate
Triclopyr Moderate Increasing organic Low Increasing moisture and Low
matter and clay temperature
content
Glyphosate Very Low Metallic cations Low Moderate- Affected by form
High
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An analysis of soil characteristics using the Mt. Hood Soil Resource Inventory (SRI) was
conducted to sort which soils would be of lowest risk to soil organism toxicity and leaching
when picloram or sulfometuron methyl are applied. It was discovered that there are only two
main soil types that do not exhibit the increased risk attributes of soil texture, coarse fragment
content, and/or pH. When soils in the SRI are identified as acidic (pH less than 6.9), or have the
potential for high percolation rates, then they are recognized as a higher risk for soil organism
toxicity or leaching. Potential for high percolation rates occurs with soil textures coarser than
loam (i.e., sandy loam and loamy sands), or any texture with greater than 20 percent coarse
fragments (i.e., gravel, cobble). The only soil types not meeting either of the two criteria are 153
and 156, which are both on the far eastern side of the analysis area, and identified in blue in
Figure 3-4. These soils (153 and 156) are wind deposited loamy soils that are located in dryer,
more open stands of trees with grass and forbs in the understory, which result in more neutral pH
levels. The entire remainder of the analysis areas exhibits acidic pH or relatively high percolation
rates. Treatment areas identified as roadside, regardless of soil type, would be of lesser concern
for picloram or sulfometuron methyl herbicide applications due to the amount of ground
disturbance already present. It is extremely likely that significant soil biological systems have
been and continue to be disrupted in these long, linear roadside areas.

Conclusion - Alternatives 2 and 3

e Erosion Hazard: There would be a net reduction in soil erosion risk from treated areas
in the Proposed Action and Restricted Herbicide Use Alternatives when each site’s
restoration plan is followed and effective (i.e., restored or temporary effective
groundcover). A particular site’s effective groundcover level may actually decrease if the
amount of vegetation lost from invasive plant eradication exceeds the success of
restoration, which is why the implementation of each site’s restoration plan is critical.
The use of herbicides would accelerate the eradication of invasive plants, allowing
desirable native plants to occupy the growing space, which would then provide long-term
soil stability and proper function. Based on personal visual observation of previous
revegetation efforts (such as riparian and road obliteration projects) on totally denuded
sites, few native plants occupied the site in the first year. Effective groundcover for the
short-term is achieved with seed, mulch, or combination. By years five to ten, however,
sites tended to recover with native plant recolonization, provided the temporary
groundcover methods were effective. Some restoration sites on flat terrain actually
received no follow-up seeding or mulching and had very good recovery of native plants
and thus reduced the erosion hazard.
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Figure 3-4. Map of Soil Distribution and Proposed Treatment Areas.
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Figure 3-4. Map of Scil Types 153 and 156 for Alternatives 2 & 3
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Soil Biology: Alternatives 2 and 3 treat the same amount of acres, but with drastically
different strategy. The Proposed Action treats more acres and sites with herbicides, while
Restricted Herbicide Use utilizes more non-herbicide treatments. Based on the existing
condition and predicted rates of spread, added to the possible restoration, the Proposed
Action would result in the most desirable impact on soils. Soil organism communities are
likely impacted in some way whether a site is treated or not. Therefore, sites are either
considered permanently degraded by invasive plants with no follow-up restoration, or
temporarily impacted by herbicides (to some degree depending on which is used),
followed by vegetative restoration.

L eaching Risk: Alternative 2 poses the highest leach risk strictly on an acreage treated
basis because more acres are treated with herbicides. The risk would be substantially
reduced by applicable PDC for application, weather conditions, etc. Table 3-18 above
lists herbicides from highest leach risk to lowest, based on numerous factors. The risk of
leaching enough herbicide to actually have measurable contamination of a well or surface
water body is extremely low, even for the highest leach risk herbicides (picloram,
chlorsulfuron, and imazapyr) due to dilution, precautionary PDC, and simply the lack of
concentrated multiple applications in a small area that would show up later once
sufficient amounts had leached from an application area to a monitoring location.

3-84



3.8.5. Alternatives Comparison

Site-Specific Invasive Plant Treatments

The result of this analysis, which examines the impacts on soils from all proposed treatment
methods for three alternatives, is summarized in Tables 3-19 and 3-20 below.

Table 3-19: Specific Cause and Effect Concerns as Related to Analysis Standards and

Guidelines.
Applicable Forest Process to Address
Analysis Cause and Service standard | Site-specific Concern and Tie to
Element Effect or finding Consideration PDC Table
Effects of Treatments have | Mt. Hood Forest Loss of Annually evaluate
treatments on | potential to cause | Plan FW - 025: vegetation that proposed treatment
soil erosion soil disturbances | Effective results in sites, review treated
that reduce groundcover elevated surface | sites to determine if
surface cover, erosion potential | groundcover goals
thus increasing have been met, and
soil erosion risk ensure previous
revegetation efforts
are not damaged
(PDC I.1)
Effects on Picloram and Mt. Hood Forest Soil texture, soil Use other herbicides
soil sulfometuron Plan FW — 032: pH or treatment methods
organisms methyl are of Soil organisms where soils are acidic
concern due to (pH > 6.9) due to
toxicity risks. increased toxicity risk.
Where these
herbicides are used,
no more than one
application per year
(PDC G.3 and G.4)
Leaching Herbicide Concern, no Soil texture, soil Use other herbicides
potential treatments may standard or guide pH or treatment methods

leach through the
soil and into
groundwater

where soils are
coarser than loam, or
exhibit > 20 percent
coarse fragments, or
pH is greater than 6.9
(PDC G.3). Identify
specific proposed
spray areas annually
for type of herbicide,
soil texture and pH
(PDC J.1),
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