
 

 

 
Northern Tongass Integrated Weed  

Management Project 

 

Biological Evaluation for Sensitive Plants 

and 

Rare Plant Resource Report 
 

 

Prepared by: 

Rick Turner 
Ecologist, Tongass National Forest 

 

 

November 2, 2018



Northern Tongass Integrated Weed Management Project Sensitive and Rare Plant Resource Report 

i 

Contents 
Introduction ..................................................................................................................................... 1 

Current Management Direction .................................................................................................. 1 
Proposed Action .......................................................................................................................... 1 
Project Alternatives ..................................................................................................................... 2 

Alternative 1 (No Action) ......................................................................................................... 2 
Alternative 2 (Proposed Action) – Integrated Pest Management, Including Herbicides ........ 2 
Alternative 3 – Integrated Pest Management without Herbicides ......................................... 4 

Affected Environment ..................................................................................................................... 5 
Sensitive Plants ........................................................................................................................ 5 
Rare Plants ............................................................................................................................... 6 

Environmental Consequences ......................................................................................................... 7 
Methodology ............................................................................................................................... 7 
Effects Common to All Alternatives ............................................................................................ 8 
Comparison of Alternatives ........................................................................................................ 9 

Alternative 1 (No Action) ......................................................................................................... 9 
Alternative 2 (Proposed Action) .............................................................................................. 9 
Alternative 3 .......................................................................................................................... 15 
Cumulative Effects ................................................................................................................. 16 
Biological Evaluation - Sensitive Plant Determinations ......................................................... 17 

Monitoring Recommendations ..................................................................................................... 17 
References ..................................................................................................................................... 17 
 
 



Northern Tongass Integrated Weed Management Project Sensitive and Rare Plant Resource Report 

1 

Introduction   
This report summarizes the botanical data available for the Northern Tongass Integrated Plant 
Management Project and analyzes the effects of the proposed actions in relation to threatened, 
endangered, sensitive, and rare plants. This document serves as both the project biological 
evaluation for sensitive plants and rare plant resource report. 

Current Management Direction 
The National Forest Management Act (NFMA) of 1976 states that forest planning must “provide 
for the diversity of plant and animal communities based on the suitability and capability of the 
specific land area.” 

The TNF 2016 Land and Resource Management Plan (USDA 2016) provides forest-wide general 
direction to: 

1) maintain viable populations of native and desired non-native species and their 
habitat (2-1), 

2) prevent species from becoming listed as threatened, endangered or sensitive (2-5), 

3) consider providing protection around the plant population that meets the habitat 
needs of the species (4-39), 

4) protect sensitive plant species or communities from a proposed project (4-39), 

5) implement a Monitoring and Evaluation Plan to include a review of the 
implementation and effectiveness of conservation actions (4-39), and 

6) apply adaptive management principles (4-39). 

Proposed Action 
The proposed action would use integrated pest management including manual treatments (e.g., 
hand pulling and tarping), mechanical treatments (e.g., mowing), and herbicides (spot and 
broadcast spraying) to eradicate, control, or contain infestations of weeds on the Hoonah, 
Juneau, Sitka and Yakutat Districts and Admiralty National Monument of the Tongass National 
Forest. The Forest Service is including non-National Forest System Lands in the analysis area to 
allow for a comprehensive approach to weed management, and enable future partnerships with 
other landowners if funding becomes available to local communities through federal grants or 
other initiatives.  

Prioritization of treatment is proposed to occur annually using a decision framework that 
provides a consistent process to determine priorities for treatment of target weeds and the 
selection of treatment methods, including the use of Early Response Rapid Detection (EDRR). For 
example, some weeds are not considered highly invasive (e.g., black bindweed or field mustard) 
and may only be treated in sensitive areas such as Wilderness; however, when located along a 
roadside they may be tolerated and not treated at all. Alternatively, other weed species 
considered “invasive” (e.g., reed canarygrass or orange hawkweed) may be treated while its 
infestation is small and manageable in a riparian area, but may be tolerated as a large infestation 
along a roadside and not treated at all. This flexibility is needed to effectively evaluate the 
priorities of managing any weed plant infestation within the project area. This is discussed in 
more depth in Section 2.3.4. 
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To help evaluate the effects of the Proposed Action on the natural resources within the project 
area, weed data (species, location, extent) was organized by 6th Level Hydrologic Units (HUCs). 
At the HUC (i.e., watershed) scale, site types have been identified. Site types represent where 
most known infestations occur, and are typically high-use areas where future infestations are 
expected (i.e., along roadsides, recreation areas, rock pits, etc.) and are likely locations for seeds 
or propagules to get picked up and transported to other high-use areas.  

Glyphosate, aminopyralid, imazapyr and metasulfuron methyl, four herbicides with different 
chemical properties and modes of action (how the herbicide kills the plant), were selected for 
this project and are included in the suite of control methods analyzed for this project. Herbicide 
use is proposed using ground-based methods, such as spot spraying,selective hand application 
(wicking/wiping or stem injection) that targets individuals and groups of plants, and non-aerial 
broadcast spray. These treatment methods and the ultimate selection of them will be based on 
accessibility, topography and size of infestation.  

Mulching, seeding and planting of desirable vegetation may occur to restore treated sites. In 
addition, preventative measures detailed in the Tongass National Forest Guidance for Invasive 
Plant Management (Krosse 2017) would be ongoing and a part of the weed management 
strategy. Annual monitoring of selected treatment areas would evaluate the effectiveness of the 
treatment method and possibly modify the management strategy, including the method and 
type of continued or follow-up treatments needed.  

Project design features will be applied during implementation to minimize or eliminate the 
potential for weed treatments to adversely affect non-target plants, animals, human health, 
water quality and aquatic organisms. 

Project Alternatives 

Alternative 1 (No Action)  
Under the No Action Alternative, the activities proposed in the action alternatives would not be 
implemented. The No Action Alternative, however, would not preclude future weed 
management in the project area. This alternative represents the existing condition and the 
anticipated future conditions (which will include some, but not all treatment methods proposed 
in this project) and serves as a baseline to compare the effects between alternatives. This 
alternative assumes 13 acres of treatment annually based on the average number of acres 
treated during the past 5 years (Krosse 2017b). 

If an action alternative is not selected, the continued use of district-level categorical exclusions 
(CEs) is anticipated to continue to allow limited treatment of invasive plants using manual, 
mechanical, and chemical methods at designated Forest Service administrative and recreation 
sites. These two categories applicable for this project are listed in 36 CFR 220.6(d): 

• Repair and maintenance of administrative sites, including applying registered pesticides 
for rodent or vegetation control. 

• Repair and maintenance of recreation sites and facilities, including applying registered 
pesticides for rodent or vegetation control. 

For this project, designated administrative sites and recreation sites and facilities include the 
following locations:  Forest Service offices, visitor centers, employee housing, warehouse 
compounds, developed campgrounds, day use areas, parking areas, boat launches, recreation 
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cabins, and remote airstrips associated with recreation cabins. Infestations located outside these 
areas would not be treated with herbicides.  

Alternative 2 (Proposed Action) – Integrated Pest Management, Including 
Herbicides 
This alternative proposes an integrated pest management approach on National Forest Systems 
lands (including Wilderness), as well as non-federal lands (private, city, state, or other) in order 
to allow for a comprehensive approach to weed management, and enable future partnerships 
with other landowners using federal funding as it becomes available to local communities 
through grants or other initiatives.  

Treatment types analyzed in this alternative include manual (e.g. hand pulling, digging, clipping), 
mechanical (e.g., mowing), and chemical (herbicides) to eradicate, control, or contain 
populations of weeds. We will use these methods of treatment at known infestation sites as well 
as currently undocumented infestation sites. Total weed treatment within the project area is not 
expected to exceed 88 acres in any year for Alternative 2 (Krosse 2017b). 

This alternative was designed to provide a decision-making framework for treatment strategies 
for existing and new infestations. From this framework, site-specific treatment prescriptions are 
proposed for priority infestations on an annual basis. Site-specific prescriptions include the 
eradication, control or containment of existing and new infestations of invasive plant species. 
The number of entries into the same infestation area would vary by species and method of 
treatment selected. Some species such as Japanese knotweed and reed canarygrass may need 
multiple treatments in one growing season.  

The number of acres proposed for treatment within the project area is based on the current 
inventory of invasive plants on all five Ranger Districts, the National Monument and all non-
federal lands within this project area; a total of about 1,412 acres of known infestations.  Though 
many of these populations are important to treat, the sheer number and distribution of sites 
coupled with yearly funding fluctuations make priority-setting difficult. For this reason, specific 
infestations selected for treatment will be analyzed yearly through an implementation planning 
process. An annual treatment plan will be required to determine the program of work each year 
as part of the design features for herbicide application (see the non-native plants resource 
report in the project record).  

Prioritization of treatment is proposed to occur annually using a decision framework that 
provides a consistent process to determine priorities for treatment of target weeds and the 
selection of treatment methods, including the use of Early Detection and Rapid Response 
(EDRR). For example, some weeds are not considered highly invasive and may be treated 
wherever control of an infestation is feasible. Alternatively, other widespread aggressive weed 
species (e.g., reed canarygrass or orange hawkweed) may be a priority for treatment in certain 
areas such as a riparian area while an infestation is small and manageable, but large infestations 
along a roadside may be tolerated and not treated at all. This flexibility is needed to effectively 
manage the priorities for infestation treatments with available resources and personnel.  

Glyphosate, aminopyralid, imazapyr and metasulfuron methyl were selected as the suite of 
herbicides to be analyzed for this project. Herbicide use is proposed using ground-based 
methods, such as spot spraying and selective hand application (wicking/wiping and stem 
injection) that targets individuals and groups of plants, and non-aerial broadcast spray. These 
treatment methods and the ultimate selection of them for treating a particular infestation will 
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be based on management objective, accessibility, topography, the infesting species, and size of 
the infestation.  

Mulching, seeding and planting of desirable vegetation may occur to restore treated sites and 
help prevent re-infestation. In addition, preventative measures detailed in the Tongass National 
Forest Guidance for Invasive Plant Management (Krosse 2017) would be ongoing and a part of 
the weed management strategy. Annual monitoring of selected treatment areas would evaluate 
the effectiveness of the treatment method and possibly modify the management strategy, 
including the method and type of continued or follow-up treatments needed.  

Project design features will be applied during implementation to minimize or eliminate the 
potential for weed treatments to adversely affect non-target plants, animals, human health, 
water quality and aquatic organisms. 

Project Design Features – Herbicide Application 
The following project design features (PDFs) are incorporated into Alternative 2 to reduce 
potential adverse impacts of herbicide application to non-target sensitive and rare plants: 

1. Prior to initiating any treatment using herbicides, surveys for sensitive and rare plants will be 
conducted if suitable sensitive or rare plant habitat is in or near an infestation.  

2. All herbicide use is prohibited within 60 feet of a known sensitive or rare plant occurrence 
(per Forest Plan standards and guidelines), and broadcast spraying is prohibited within 120 
feet. The District Ranger may allow use of herbicides within these buffers if deemed 
necessary to control an infestation that may pose a threat to a sensitive or rare plant 
occurrence. 

3. If a previously undocumented sensitive or rare plant is found within an infestation that is 
being treated with herbicides, , such treatments will be discontinued within these areas until 
the treatment is assessed to ensure it that appropriate protection measures are 
implemented for the non-target plants. 

4. Herbicide treatments will be scheduled as practicable to reduce adverse impacts to nearby 
sensitive and rare plants. For example, herbicides should be applied to an infestation of a 
late-growing weed species after sensitive or rare plants in the vicinity have entered 
dormancy, to minimize potential impacts due to spray drift or run-off.  

5. To reduce potential spray drift or run-off, herbicides will not be applied when average wind 
speeds exceed the maximum wind speed stated in the product labeling, or seven miles per 
hour if no maximum wind speed is stated in the labeling. 

6. Herbicides will not be applied immediately prior to, during, or immediately after a rain event 
at the treatment site to prevent pesticide runoff into adjacent water bodies and saturated 
soils or loss of pesticide penetration. Sufficient time will be allowed for the herbicide 
product being applied to dry before a rain event, and for visible surface run-off from a rain 
event to cease before applying herbicide. 

Alternative 3 – Integrated Pest Management without Herbicides 
Alternative 3 is the same as Alternative 2, the Proposed Action, other than it removes herbicides 
as an option for treatment. This alternative was developed in response to comments received 
during scoping. Members of the public were concerned that herbicides could have an adverse 
effect on humans, and on plants used for subsistence use, such as berries located near or within 
invasive plant treatments areas.  
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This alternative may fulfill the purpose and need but would be dependent on staffing and 
funding. This alternative addresses public perception related to the issues of herbicide toxicity, 
effects to non-target plants, wildlife, and soils by eliminating herbicides as a treatment method 
from consideration.  

Without herbicide as a treatment option, more emphasis would be placed on using hand pulling 
and mechanical treatments. Infestations of some weed species (e.g. Japanese knotweed, reed 
canarygrass, and orange hawkweed) would be more difficult to control or eradicate without the 
use of herbicides. This alternative assumes an average of 25 acres of weed treatment annually 
(Krosse 2017b). 

Affected Environment  
Habitats present in the project area are very diverse, from marine beaches to forest to alpine 
meadows. The project area lies within the maritime climatic zone, and terrestrial habitats are 
characterized by the abundance and movement of water. Well-drained site conditions support 
productive forest1 habitats while poorly drained site conditions support wetlands and 
unproductive forests2 (Schoen and Dovichin 2007, USDA 2016). Surface and subsurface water 
within the terrestrial habitats is influenced by geomorphology, geology, soil characteristics, 
hydrology, and climate (USFS 2001). 

No federally listed threatened or endangered plants are known or suspected to occur on the 
Tongass National Forest. Therefore, effects on threatened or endangered plants will not be 
discussed in this document. 

Both sensitive and rare plants occur within the project area. Sensitive plants are those species 
designated by the Regional Forester for which population viability has, or is predicted to have, a 
downward trend (Forest Service Manual 2670.5). For this project, a plant is considered rare if it 
is not listed as a sensitive plant but is ranked as S1 (critically imperiled) or S2 (imperiled) on the 
Alaska Natural Heritage Program (ANHP) Rare Vascular Plant Tracking.  

The Forest Service Natural Resource Information System (NRIS) database for Threatened, 
Endangered, and Sensitive Plants (TESP) was searched for known sensitive and rare plant 
occurrences in the project area. Additionally, the University of Alaska Fairbanks Arctos 
herbarium database (UAMH 2017) was searched for other known locations of sensitive plants in 
the project area. Sensitive plants that are suspected to occur in the project area were identified 
based on relevant literature, habitat descriptions from regional floras, and species conservation 
assessments. 

Sensitive Plants 
Sensitive species are those designated by the Regional Forester for which infestation or habitat 
viability has, or is predicted to have, a downward trend (FSM 2670.5). Nine sensitive plant and 
lichen species are known to occur in the project area, and five species are suspected to occur 
due to the presence in the project area of suitable habitat within the species’ geographic range 
of distribution (Stensvold 2013).  

                                                      
1 Productive forests are also known as “productive old growth” and are defined as old growth forests 

capable of producing at least 20 cubic feet of wood fiber per acre per year, or having greater than 8,000 
board feet per acre. 

2 Unproductive forests are defined as having less fiber or board feet per acre than productive forests. 



Northern Tongass Integrated Weed Management Project Sensitive and Rare Plant Resource Report 

6 

Table 1. Alaska Region sensitive plant and lichen species that are known or suspected to occur 
in the project area. 

Scientific name Common name General Habitat Presence in 
project area 

Aphragmus eschscholtzianus Eschscholtz’s little 
nightmare 

Heath, alpine and subalpine Suspected 

Botrychium spathulatum spatulate moonwort Human disturbance – historic well-drained, upper 
beach meadow, well-drained open areas, alpine 
and subalpine, calcareous 

Known 

Botrychium tunux moosewort fern Human disturbance – historic well-drained, upper 
beach meadow, well-drained open areas, alpine 
and subalpine, calcareous 

Known 

Botrychium yaaxudakeit moonwort fern, no 
common name 

Human disturbance – historic well-drained, upper 
beach meadow, well-drained open areas, 
calcareous 

Known 

Cypripedium montanum mountain lady’s slipper Upper beach meadow, beach forest ecotone, open 
forest, wet meadow, calcareous 

Suspected 

Cypripedium parviflorum var. 
pubescens 

large yellow lady’s slipper Bog, dry meadow, wet meadow, calcareous Suspected 

Ligusticum calderi Calder’s loveage Forest edge, dry meadow, wet meadow, alpine 
and subalpine, calcareous 

Suspected 

Lobaria amplissima lung lichen Beach/forest ecotone Known 

Papaver alboroseum pale poppy Human disturbance – historic well-drained, well-
drained open areas, dry meadow, alpine and 
subalpine 

Suspected 

Piperia unalascensis Alaska rein orchid Open forest, streamside, riverbank, bog, heath, 
ultramafic 

Known 

Polystichum kruckebergii Kruckeberg’s swordfern Talus slopes, rock outcrop, ultramafic Known 

Romanzoffia unalaschcensis Alaska mistmaiden Forest edge, streamside, riverbank, rock outcrop Known 

Sidalcea hendersonii Henderson’s 
checkermallow 

Upper beach meadows, beach/forest ecotone Known 

Tanacetum bipinnatum  
ssp. huronense 

dune tansy Upper beach meadow Known 

 

Rare Plants 
Fifteen plant species that occur in the project area are not listed as a sensitive species but are 
considered to be rare (Table 2). For this project, a plant is considered rare if it is on the ANHP 
Rare Vascular Plant Tracking List (ANHP 2017) and has a State rank of S1 (critically imperiled) or 
S2 (imperiled). 

 

Table 2. Rare plant species currently known to occur within the project area. 

Scientific Name Common Name ANHP Rank 
Ambrosia chamissonis silver bur ragweed S2 
Asplenium trichomanes maidenhair spleenwort S2S3 
Botrychium ascendens trianglelobe moonwort S2S3 
Carex preslii Presl's sedge S1 
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Chimaphila umbellata pipsissewa S2 
Glehnia littoralis ssp. leiocarpa American silvertop S2S3 
Juncus covillei var. obtusatus Coville's rush S1 
Lactuca biennis tall blue lettuce S2S3 
Luzula comosa Pacific woodrush S1 
Melica subulata Alaska oniongrass S2S3 
Mimulus lewisii purple monkeyflower S2S3 
Myriophyllum farwellii Farwell's watermilfoil S1 
Poa macrantha seashore bluegrass S1S2 
Saussurea americana American saw-wort S2S3 
Saxifraga tolmiei Tolmie's saxifrage S2S3 
Scirpus subterminalis swaying bulrush S2 
Stellaria ruscifolia ssp. aleutica circumpolar starwort S2S3 

 

Environmental Consequences  

Methodology  
The Forest Service Natural Resource Inventory System (NRIS) was searched for known 
occurrences of sensitive and rare plants that were observed during past botanical inventories. 
Additionally the University of Alaska’s Arctos herbarium database was also searched for 
additional locations of sensitive or rare plants in the project area (UAMH 2017). No botanical 
surveys were conducted specifically for this project. 

The direct effects of project alternatives on rare and sensitive plants were evaluated by 
determining the number of known sensitive and rare plant occurrences that spatially overlap 
with known invasive plant infestations. Non-target plants that spatially overlap infestations that 
may be manually, mechanically, or chemically treated were considered to be directly affected. 
Known occurrences within 120 feet of an infestation were considered to be indirectly affected by 
herbicide application if applied.  

Risk assessments developed by the Syracuse Environmental Research Associates, Inc. (SERA) for 
the four proposed herbicides (Durkin 2004, 2007, 2011, Klotzbach and Durkin 2004) were used 
to evaluate the effects of broadcast spray applications of herbicides on sensitive and rare plants. 
These risk assessments are included in the project record. The typical application rate of each 
herbicide in pounds acid equivalent per acre (lbs a.e./acre) was compared with the No 
Observable Effects Concentrations (NOECs) thresholds for the more sensitive off-site terrestrial 
plant species evaluated in the referenced risk assessments. The NOAECs for these species were 
used as surrogates for evaluating potential impacts of broadcast herbicide application to off-site 
sensitive and rare plants in the project area. 

Cumulative effects to sensitive and rare plants are caused by the addition of the effects from this 
proposed action to all the other effects resulting from actions that have taken place in the past, 
present and reasonably foreseeable future in the project area, including management actions 
such as cabin and trail maintenance, timber harvest and road building. These activities are 
described in the project Catalog of Events included in the project record. For this project, 
reasonably foreseeable actions are those that are expected to occur within the next five years. A 
Catalog of Events that lists all activities considered for cumulative effects is included in the 



Northern Tongass Integrated Weed Management Project Sensitive and Rare Plant Resource Report 

8 

project record. Based on available documentation regarding the projects, the effects of this 
project was evaluated for its effects on sensitive and rare plants, when combined with the 
effects of these activities. 

The project alternatives do not specify an annual acreage cap for treatment of infestations, nor is 
a maximum treatment acreage provided over the life of the project.  Based on the currently 
known invasive plant infestations in the project area, the current maximum acreage of 
treatments in the project area would be 1,412 acres on National Forest System lands. This total 
acreage could increase or decrease over time as new infestations are found and treated 
infestations are reduced in area or eradicated. In reality, the total acreage that will actually be 
treated is likely to be far less than the maximum, due to the fact that not all infestations in all 
locations are priorities for management, many infestations are in remote areas with difficult 
access, and the limitations of funding and personnel are likely to constrain treatment activities. 
The average annual infestation acreage treated across the project area over last five years (2012-
2016) is 14.8 acres. It is expected that annual treatment acreages will remain a substantially 
small proportion of the total infestation acreage under all project alternatives. For example, the 
annual treatment estimates used for project economic analysis are 13, 88, and 25 acres for 
Alternatives 1, 2, and 3, respectively (P. Krosse, pers. comm.). 

Effects Common to All Alternatives  
Direct effects to sensitive or rare plants due to manual or mechanical treatments such as hand-
pulling, tarping, or mowing include inadvertent removal of non-target plants or plant parts, or 
trampling of non-target plants. Digging, pulling, tarping or mowing would most likely kill or 
severely damage a non-target plant, while trampling is not as deleterious. Studies show that 
impacts to plants due to trampling depend upon the morphology of the plant, the habitat it 
grows in and the number of passes over it as to whether a plant is resistant to being crushed and 
destroyed (Dimitraşcu et al. 2010). Indirect effects from manual or mechanical methods could 
include disruption or erosion of soils adjacent to non-target plants. These treatment methods 
would be unlikely to directly or indirectly affect sensitive or rare plants unless treatments 
occurred in an infestation that spatially overlaps a sensitive or rare plant occurrence.  

Direct effects to sensitive or rare plants due to the application of herbicides could result from 
inadvertent direct deposition of herbicides on non-target plants or nearby soil, which would 
have an exposure level equivalent to the application rate and would likely result in damage to or 
death of the plant. The timeframe for adverse effects to be visible would vary depending on the 
plant species affected, the herbicide used, application rate, and weather conditions at the time 
of application.  

Indirect effects could result from spray drift of herbicides onto non-target plants, or herbicides 
moving to non-target areas through soil percolation or surface water run-off. The potential 
movement of spray drift would depend upon the size of the spray droplet of the mixture and 
weather conditions at the time of application, particularly wind speed and direction. The risk of 
drift with broadcast spraying under similar weather conditions is higher compare to spot 
application with a backpack sprayer because of the larger spray volumes used with broadcast 
spraying and its lower accuracy of application to targeted invasive plants. Because of the project 
design feature establishing maximum wind speed for spray applications, and the 120 foot buffer 
for broadcast spraying, impacts to sensitive and rare plants due to spray drift is expected to be 
minor.  

The indirect effects due to soil percolation depend upon the soil type where the treatment 
occurs, as each soil type has different properties of absorption and molecular transfer. Most of 
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the soils in site types that are likely to be treated contain moderately to highly permeable 
gravels, organic soils, or mineral soils. Impermeable clay soils are unlikely to occur in the sites 
that are likely to be treated; therefore, herbicides will likely not flow downslope over long 
distances due to surface water run-off. Herbicide percolation rates and dispersal attributes also 
depends upon the type of herbicide used and the weather conditions during the herbicide 
application.  

Comparison of Alternatives 

Alternative 1 (No Action)  
Under the No Action alternative, invasive plant infestations would continue to be treated by 
manual and mechanical methods under an integrated pest management approach, as provided 
in the Forest Plan standards and guidelines for invasive species. Treatment of infestations by 
chemical methods would occur only in areas that would qualify for treatment under criteria for 
Categorical Exclusions (CEs), such as administrative sites and recreation sites.  

Infestations of species that cannot be effectively controlled by manual or mechanical treatments 
could potentially spread on the landscape or establish new infestations. The rate of spread and 
establishment is uncertain and would likely vary according to species, site conditions, and 
presence of transportation vectors. Spreading infestations could potentially encroach on 
sensitive and rare plant habitat. However, invasive plants generally do not occur in habitats that 
are suitable for sensitive or rare plants unless the habitat has been substantially disturbed. Small 
natural disturbances generally do not tend to become or remain infested due to the lack of 
invasive plant seed sources nearby, and the relatively rapid recovery of the natural vegetation. 

No known sensitive or rare plant occurrences currently overlap spatially with known invasive 
plant infestations in the project area. Therefore, the likelihood of impact to known sensitive and 
rare plants due to manual or mechanical treatment is expected to be none. One sensitive plant 
occurrence (dune tansy, Tanacetum bipinnatum ssp. huronense) occurs within 60 feet of a 
known invasive plant infestation. Chemical treatment methods would be not be used at this 
location, because it is not within a designated administrative or recreation site, and Forest Plan 
standards and guidelines exclude herbicide use within 60 feet of a sensitive plant. Therefore, 
likelihood of impact to sensitive and rare plants from the use of herbicides at qualifying sites is 
expected to be none. Beneficial effects are possible if invasive plant control protects or restores 
habitat for rare and sensitive plants within the project area. However, because most infestations 
occur in disturbed areas that are not habitat for most sensitive and rare plants, the likelihood of 
beneficial effects is low.  

Because of these factors, the overall effect of this alternative on sensitive and rare plants is 
expected to be minor. This alternative will not affect the sensitive plant species that are known 
or suspected to occur in the project area. 

Alternative 2 (Proposed Action)  
Under this alternative, invasive plant infestations throughout the project area would be treated 
according an integrated pest management approach as provided in the Forest Plan standards 
and guidelines for invasive species, using manual, mechanical, and chemical methods. The 
inclusion of herbicides as a treatment option could increase the effectiveness of control of large 
infestations (generally those over 0.1 acre in area), especially those of species such as Japanese 
knotweed that generally cannot be controlled by manual or mechanical treatments. Even with 
herbicides included as an option in the management program, some infestations could continue 
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to spread, either due to lack of effectiveness of an herbicide application or the inability to treat 
all spreading infestations with available resources. Some spreading infestations could potentially 
encroach on sensitive and rare plant habitat. However, invasive plants generally do not occur in 
habitats that are suitable for sensitive or rare plants unless the habitat has been substantially 
disturbed. 

The highest risk for adverse effects to sensitive and rare plants under this alternative is related to 
chemical treatment, because herbicides are designed to kill plants. Hand application of 
herbicides is unlikely to result in movement of herbicides beyond the individual plants being 
treated, due to the precise application methods and small amounts of herbicides used. However, 
hand application (wicking/wiping, stem injection) of herbicides would be prohibited within 60 
feet of a known sensitive or rare plant, in order to comply with Tongass Forest Plan standards 
and guidelines. 

Adverse effects could result from inadvertently spraying undetected sensitive or rare plant 
occurrences, or from herbicides that contact sensitive or rare plants due to spray drift or run-off. 
Spray drift is unlikely to reach sensitive or rare plants because project design features require a 
survey for these species in suitable habitat near infestations prior to initiating herbicide 
treatments, and prohibit herbicide use within 60 feet and broadcast spraying within 120 feet of a 
known sensitive or rare plant occurrence. However, the movement of herbicides through the soil 
or water to non-target rare plants adjacent to the treated areas (such as downstream or 
downhill) could occur under certain conditions or site types.  

The four herbicides proposed for use in the project (aminopyralid, glyphosate, imazapyr and 
metasulfuron methyl) have varying effects on terrestrial plants. The proposed herbicides were 
evaluated based on their toxicity and risk of both direct (direct herbicide exposure) and indirect 
effects (spray drift, surface run off, wind erosion, and soil percolation) to terrestrial plants, 
including non-target sensitive and rare plants. Data are available for deriving toxicity values for 
most sensitive and most tolerant species for foliar exposures in their respective Forest Service 
risk assessments referenced below. All of these exposure scenarios are dominated by situational 
variability because the levels of exposure are highly dependent on site-specific conditions. Thus, 
this information is intended to represent conservative but plausible conditions that could occur 
but may be over- or under-estimating actual exposures in some cases. 

Aminopyralid (Durkin 2007): This herbicide is designed to control broadleaved plants and annual 
grasses. Perennial grasses are more tolerant to its effects. Consequently aminopyralid 
applications would mainly target broadleaved invasive plants. The chemicals in this herbicide 
mimic growth hormones and cause uncontrolled growth in plants. At sufficiently high levels of 
exposure, the abnormal growth is so severe that vital functions cannot be maintained and the 
plant dies. 

1. Direct Spray: Unintended direct spray will result in an exposure level equivalent to the 
application rate. For many types of herbicide applications, it is plausible that some non-
target rare plants immediately adjacent to the application site could be sprayed directly. 
The direct spray of non-target rare plants is less likely in spot spraying applications using 
a backpack sprayer than in broadcast spray application methods. For spot spray 
applications, this scenario should be regarded as an extreme/accidental form of 
exposure that is not likely to occur in most applications. 

2. Herbicide drift: Drift appears to present the highest potential risk to non-target rare 
plants. For ground based applications at the typical application rate, the hazard for drift 
generally does not exceed the NOEC at distances beyond 25 feet from the application 



Northern Tongass Integrated Weed Management Project Sensitive and Rare Plant Resource Report 

11 

site (Table 3). Spot treatments using a backpack sprayer would likely cause little if any 
damage due to drift, especially if applied on calm days.  
 

3. Runoff: Adverse effects on sensitive non-target rare plant species associated with runoff 
appear to be a concern only in areas with high runoff potential, such as clayey soils.  
Because soils in the project area are predominantly organic, loamy and sandy, the runoff 
potential is low. Modeling of the hazard level does not exceed the NOEC for sensitive 
species under annual rainfall amounts up to 250 inches (Table 3). 
 

4. Wind Erosion: The hazard associated with erosion of contaminated soil by wind is 
substantially below the level of concern (Table 3). Wind erosion only occurs when bare 
mineral soils are exposed during high velocity wind events.  Since most soils in the 
project area are overlain by thick organic surface layers, and dry periods with high 
velocity winds are rare, wind erosion potential is extremely low. 
 

5. Percolation: Studies show that aminopyralid can percolate to greater than 60 inches 
below the surface. This is well below the root zone for all non-target rare plants as well 
as most other plants in the project area (Durkin 2007). Percolation depth also depends 
upon the soils present and precipitation amounts after application.  

 

Glyphosate (Durkin 2011): a broad-spectrum, non-selective, post-emergence systemic herbicide 
that is effective on both broadleaf plants and grasses by inhibiting or causing cessation of 
growth, cellular disruption, and, at sufficiently high levels of exposure, plant death. The time 
required for these effects to become evident can vary, depending on the plant species, growth 
rate, climate, and application rate. Glyphosate is generally more effective when directly applied 
to the foliage of growing plants. 

Several indirect effects could impact non-target sensitive and rare plants. These are identified in 
the referenced Risk Assessment for this chemical to non-target terrestrial plants. 
 

1. Direct Spray: Glyphosate appears to be more toxic in vegetative vigor given direct 
application to the foliage of growing plants. Visual injury occurs in studied plants at an 
application rate of about 0.03 lb a.e./acre. Exposures substantially above 0.7 lbs/acre 
may have long term impacts on bryophyte and lichen communities. Unintended direct 
spray should be regarded as an extreme/accidental form of exposure that is not likely to 
occur in most Forest Service applications. 
 

2. Herbicide drift: For relatively tolerant plant species, there is no indication that 
glyphosate is likely to result in damage at distances as close as 25 feet from the 
application site. For sensitive species at the upper range of application rates, there is a 
risk of damage to sensitive species at offsite distances of up to 100 feet (Table 3). Many 
applications of glyphosate are conducted by spot spray applications using backpacks. In 
such cases, little if any damage due to drift would be anticipated. Project design 
features exclude herbicide use within 60 feet of and include a 120-foot broadcast spray 
buffer around  sensitive and rare plants, which will further reduce or eliminate the 
potential for damage due to drift.  
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3. Runoff: Non-target terrestrial plants are not likely to be affected by runoff of glyphosate 
under most conditions. (Newmaster et al. 1999). Because glyphosate is strongly 
adsorbed into soil, relatively little if any absorption occurs through the roots. 
Additionally, microbial degradation in soils occurs very quickly in this herbicide.  
 

4. Wind Erosion: The off-site hazard associated with wind erosion of glyphosate-
contaminated is substantially below the level of concern (Table 3).  
 

5. Percolation: Percolation represents the amount of the herbicide that is transported 
below the root zone and should not affect off-site vegetation. Based on GLEAMS 
modeling, the maximum penetration of glyphosate into clay or loam soils is estimated to 
be 4 to 12 inches, with the depth of penetration increasing as rainfall rates increase. In 
predominantly sand soils, glyphosate may penetrate to a depth of about 8-18 inches, 
depending on rainfall rates after application. 

 

Imazapyr: An effective herbicide that controls a variety of grasses, broadleaf weeds, vines, and 
brush species. Post-emergence application is more effective than pre-emergence application and 
time to completely kill may require several weeks. After foliar application, imazapyr is 
transported via the phloem and thus is able to control deeply rooted weeds. Under some 
conditions, terrestrial applications of imazapyr could damage non-target terrestrial or aquatic 
vegetation. Imazapyr may also be used to control aquatic macrophytes. Effective aquatic 
applications of imazapyr is likely to damage non-target aquatic macrophytes and may damage 
some species of algae. 

Several risks to non-target terrestrial plants discussed in detail in the formal Risk Assessment for 
this chemical (Durkin 2011) are summarized below: 
 

1. Direct Spray: Imazapyr is an effective herbicide and even tolerant plants that are directly 
sprayed with imazapyr at normal application rates are likely to be damaged.  

  
2. Off-Site Drift: Off-site drift of imazapyr may cause damage to more sensitive plant 

species at distances of up to about 900 feet from broadcast application on agricultural 
sites (Table 3). However, both spot spray and broadcast spray volumes applied in 
natural habitats typical of the project area are likely to be much lower than those that 
are typically used for agricultural applications on which this estimate is based.In 
addition, project design features that prohibit herbicide use within 60 feet and 
broadcast spray application within 120 feet of a sensitive or rare plant, and when winds 
are greater than 7 mph, will reduce the risk of non-target plant damage due to off-site 
drift. . 

 
3. Runoff: Some herbicides may be absorbed by plant foliage, translocate to the roots of 

plants, and subsequently exuded from the roots to the surrounding soil, posing a risk to 
neighboring plants. This process, referred to as allelopathy has been demonstrated in 
some herbicides. Studies suggest that imazapyr has the potential to induce allelopathic 
effects. Nonetheless, given the relatively rapid movement of imazapyr in soil, the 
potential for allelopathic effects may not have a practical or substantial impact on 
potential risk to non-target rare plants. Off-site runoff exposure is more plausible if 
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there is substantial rainfall immediately after a treatment and the soil type is a 
dominated by clay, where run off would be more rapid. However, clay soils are rarely 
found in the project area. 

 
4. Wind erosion: Off-site movement of imazapyr due to wind erosion is likely to be highly 

site-specific. The amount of herbicide that might be transported by wind erosion 
depends on several factors, including application rate, depth of incorporation into the 
soil, persistence in the soil, wind speed, and topographical and surface conditions of the 
soil. The upper limit of modeled wind erosion concentrations do not exceed the NOEC 
concentration for sensitive species (Table 3). Under desirable conditions—e.g., relatively 
deep (10 cm) soil incorporation, low wind speed, and surface conditions which inhibit 
wind erosion—it is unlikely that a substantial amount of imazapyr would be transported 
by wind. 

 
5. Soil Percolation: The soils within the site types where weed treatments would occur 

contain low levels of clay and are typically loamy, sandy and/or gravelly. Many sites 
contain primarily organic soils. Soil percolation is dependent on soil texture (coarser 
textures percolate more quickly) and subsurface restrictive layers, such as bedrock or 
glacial till. In most cases, the root zone of herbaceous plants is shallower than the 
restrictive layers.  Depending on the application rate of the herbicide, any percolated 
herbicide penetrates to well below the root zone and no indirect effects should occur on 
sensitive or rare plant species. 

 

Metasulfuron Methyl : a selective pre-emergence and post-emergence sulfonyl urea herbicide 
used primarily to control many annual and perennial weeds and woody plants. This herbicide is 
effective on broadleaf weeds and some annual grasses. It is a systemic compound that inhibits 
cell division in the shoots and roots of the plant, and it is biologically active at low use rates.  

Several Risks to non-target terrestrial plants are risks are summarized below discussed in more 
detail in in the Risk Assessment for this chemical (Klotzbach and Durkin 2004). 
 

6. Direct Spray: Unintended direct spray will result in an exposure level equivalent to the 
application rate. For many types of herbicide applications – e.g., rights-of-way 
management – it is plausible that some non-target plants immediately adjacent to the 
application site could be sprayed directly. 

 

7. Off-Site Drift: In ground broadcast applications, metasulfuron methyl is typically applied 
by low boom spray and thus these estimates are used in the formal risk assessment. 
Drift associated with spot spray applications by backpack are likely to be much less, 
although studies quantitatively assessing drift after backpack applications have not been 
encountered. In typical backpack sprays, the distance from the spray nozzle to the 
ground is 3 feet or less, and droplets could drift as far as 23 feet with a windspeed of 5 
miles/hour, and as far as 68 feet at 15 miles/hour. Smaller droplets will drift further, and 
the proportion of these particles in the spray as well as the wind speed and turbulence 
will affect the proportion of the applied herbicide that drifts off-site. Risk assessment 
data indicate the maximum drift distance in which effects on offsite sensitive terrestrial 
vegetation are observable is 100 feet (Table 3). 



Northern Tongass Integrated Weed Management Project Sensitive and Rare Plant Resource Report 

14 

8. Runoff: Metasulfuron methyl or any other herbicide may be transported to off-site soil 
by runoff. Risk assessment modeling results for this chemical indicate that the 
proportion of the applied metasulfuron methyl lost by runoff indicate that runoff will be 
negligible in relatively wet environments on sandy or loam soils (Table 3). In clay soils in 
very high rainfall environments, which have the highest runoff potential, off-site 
concentrations may be above the NOEC for sensitive species. However the vast majority 
of soils in the project area are either loam, sand, or organic dominated. 

9. Wind Erosion: Soil may be eroded or blown offsite by wind. Although no specific 
incidents of non-target plant damage from wind erosion have been encountered in the 
literature for metasulfuron methyl, this mechanism has been associated with the 
environmental transport of other herbicides, although the quantitative aspects of soil 
erosion by wind are extremely complex and site specific. Field studies conducted on 
agricultural sites found that wind erosion may account for annual soil losses ranging 
from 2 to 6.5 metric tons/ha (Allen and Fryrear 1977). The amount of metasulfuron 
methyl that might be transported by wind erosion depends on several factors, including 
the application, the depth of incorporation into the soil, the persistence in the soil, the 
wind speed, and the topographical and surface conditions of the soil. Under desirable 
conditions, like relatively deep (10 cm) soil incorporation, low wind speed, and surface 
conditions that inhibit wind erosion, it is likely that wind transport of metasulfuron  
methyl would not cause observable effects on off-site plants (Table 3). 

10. Soil Percolation: Concentrations of metasulfuron methyl vary across clay, loam, and 
sandy soils, and over a wide range of rainfall rates. Peak soil concentrations in the range 
of about 6 ppm are likely in relatively arid soils at an application rate of 1 lb a.e./acre. As 
rainfall rate increases, maximum soil concentrations are substantially reduced in sand 
and, to a lesser extent, in loam because of losses from soil through percolation. 

 

Herbicides are designed to be toxic to vegetation, so risks to sensitive and rare plants are 
possible from herbicide application. These risks are identified in the formal Risk Assessments for 
these chemicals to non-target terrestrial plants. Five exposure scenarios were considered: direct 
spray, spray drift, runoff, wind erosion and the percolation of contaminated water. Project design 
features have been incorporated into this project to minimize or eliminate these risks of adverse 
effects to sensitive and rare plants These design features include: development of treatment 
plans for each infestation site to be chemically treated, pre-treatment plant surveys of suitable 
sensitive plant habitat in or adjacent to the proposed treatment area, and exclusion of herbicide 
use within 60 feet of known sensitive and rare plants, and 120 feet broadcast spraying of 
herbicides. Therefore, off-site damage to sensitive or rare plants from chemical treatments are 
expected to be negligible to minor.  

Known invasive plant infestations generally do not overlap with known sensitive or rare plant 
occurrences. Only one sensitive or rare plant occurrence occurs within 120 feet of an infestation, 
and that infestation consisted of only a few individual plants. This infestation has been previously 
treated manually, and it has likely been eradicated. Undocumented or undetected occurrences 
of sensitive or rare plants are possible but not likely due to their specific habitat requirements, 
which are generally not found in recently disturbed areas that are more vulnerable to 
infestation. Therefore, the overall likelihood of impacts due to manual, mechanical, or chemical 
treatment is expected to be low. The consequence of effects to sensitive or rare plants due to 
manual, mechanical, or chemical treatment is high, because vegetation or ground disturbance 
from manual or mechanical methods could inadvertently damage or kill non-target plants, and 
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any herbicide that reaches sensitive or rare plants through spray drift, run-off, wind-erosion, or 
percolation could also damage or kill those plants. However, the aforementioned project design 
features, along with the lack of clayey or exposed mineral soils in the project area reduces the 
consequence for such effects. Spot application of any of the proposed herbicides is not likely to 
affect off-site vegetation because of the more accurate foliar application to targeted invasive 
plants, and the very low application volumes that result from spot spraying. Effects could also be 
beneficial if invasive plant control protects or restores habitat for rare and sensitive plants within 
the project area. Because of these factors, the overall effect of this alternative on sensitive and 
rare plants is expected to be minor. 

 

Table 3. Risk assessment summary based on predicted off-site hazard quotients1 of backpack 
foliar application of herbicides on sensitive terrestrial plant species. 

Herbicide Application 
rate, lb/acre 

Maximum drift 
distance (ft) 
with hazard 
quotient > 1 

Maximum annual 
rainfall (in) on 
loam soils with 
runoff hazard 
quotient ≤ 1 

Wind erosion 
upper hazard 

quotient 

Aminopyralid 0.078 50 250 5E-02 

Glyphosate 2.0 100 N/A2 0.2 

Imazapyr 0.45 900 N/A2 1.0 

Metasulfuron 
methyl 

0.03 50 250 0.1 

 

1 Hazard quotients are measures of toxicity derived from the functional off-site application rate 
divided by the NOEC for plant species. Hazard quotients greater than 1 indicate an observable 
toxic effect is possible. 

2 Risk assessment worksheets for these herbicides provide a single hazard quotient for runoff 
instead of by soil type and annual rainfall. 

Alternative 3 
Under this alternative, invasive plant infestations throughout the project area would be treated 
according an integrated pest management approach using manual and mechanical methods, but 
herbicides would not be available as an option to control an infestation. Infestations of 
aggressive species that cannot be effectively controlled by manual or mechanical treatments 
could potentially spread on the landscape or establish new infestations. The rate of spread and 
establishment is uncertain and would likely vary according to species, site conditions, and 
presence of transportation vectors. Spreading infestations could potentially encroach on 
sensitive and rare plant habitat.  

No known sensitive or rare plant occurrences currently overlap spatially with known invasive 
plant infestations in the project area, although undocumented occurrences could potentially 
occur in suitable habitat. However, invasive plants generally do not occur in habitats that are 
suitable for sensitive or rare plants unless the habitat has been substantially disturbed. 
Therefore, the likelihood of impact to sensitive and rare plants under this alternative is expected 
to be low.  
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Manual or mechanical treatments could inadvertently damage or kill undocumented or 
undetected sensitive or rare plants located directly within the treated area. Beneficial effects are 
possible if invasive plant control protects or restores habitat for rare and sensitive plants within 
the treated site. However, most infestations occur in highly disturbed areas that are not likely to 
become habitat for sensitive and rare plants. Infestations that cannot be effectively treated by 
manual or mechanical methods could encroach on adjacent habitat occupied by sensitive or rare 
plants, including currently undocumented occurrences, competing with these species for 
resources and making them more vulnerable to loss. However, in many cases manual or 
mechanical methods could be used effectively to protect known sensitive or rare plant 
occurrences from potential encroachment of infestations. Therefore, the overall consequence of 
impacts is expected to be low. Because of these factors, the overall effect of this alternative on 
sensitive and rare plants is expected to be minor.  

Cumulative Effects 
Past, present, or reasonably foreseeable future activities are expected to have negligible to 
minor effects on sensitive and rare plants in the project area (Table 5). For example, activities 
such as recreation improvements or hydropower projects could affect relatively minor amounts 
of potential sensitive plant habitat or a single rare plant occurrence, but they are not expected 
to affect the viability of the species in the project area. The effects of most timber sales is 
negligible because they are either located in young second-growth forest, which is not 
considered suitable habitat for sensitive plants, or the entire sale area was surveyed and no  

 

Table 5. Summary of expected effects of past, present, and reasonably foreseeable future 
actions on sensitive and rare plants in the project area. 

Project type 
Number of 

actions 

Number of actions by level of effect1 

Negligible Minor Moderate Major 

Hydropower 8 5 3 0 0 

Land Exchange 2 5 0 0 0 

Minerals 35 34 1 0 0 

Recreation 23 19 4 0 0 

Special Uses 40 39 1 0 0 

Timber 23 18 5 0 0 

Transportation 15 13 2 0 0 

Wildlife/Fisheries 17 15 2 0 0 

Total 166 148 18 0 0 
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1 Negligible effects may or may not cause observable changes to natural conditions; regardless, they do not reduce 
the integrity of a resource. 

Minor effects cause observable and short-term changes to natural conditions, but they do not reduce the integrity 
of a resource. 

Moderate effects cause observable and short-term changes to natural conditions, and/or they reduce the integrity 
of a resource. 

Major effects cause observable and long-term changes to natural conditions, and they reduce the integrity of a 
resource. 

 

sensitive plants were found.  Since these past, present, or reasonably foreseeable activities are 
expected to have little or no impact to sensitive plant habitat, the effects of this project on 
sensitive plants under all alternatives, when combined with cumulative effects of these 
activities, is expected to be minor. 

Biological Evaluation - Sensitive Plant Determinations 
It is determined that all three project alternatives may affect all of the sensitive plant species 
that are known or suspected to occur in the project area. The effects of this project on sensitive 
plants under all three project alternatives are expected to be minor. 

Monitoring Recommendations 
Sensitive or rare plants that occur within or adjacent to an invasive plant infestation that is being 
treated should be monitored for at least 2 years afterward for indication of any adverse effects 
from the treatment. 
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