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3.11.4 Forest Lands

The Navajo Nation forest lands are managed by the BIA Navajo Region Branch of Forestry and the
Navajo Forestry Department (NFD). This includes timberlands and woodlands as defined by the BIA and
Navajo Nation. The NFD manages forests on tribal trust lands, while BIA is responsible for managing
forests on allotted lands. Currently, the NFD has documented timberlands, including the commercial
forest, and pinyon juniper woodlands on the Navajo Nation (Figure 3-11). Other forest types, such as
riparian woodlands, are also present but have not been inventoried at the time of this effort. The
commercial forest includes Defiance Plateau and Chuska Mountains (NFD 2018). The satellite forests
include Navajo Mountain, Mount Powell, and Carrizo Mountain. The Defiance Plateau contains the most
productive forest on the Navajo Nation and is mostly ponderosa pine. The Chuska Mountains are the
largest forestlands on the Navajo Nation. Lower elevations are pifion-juniper woodlands and mid to high
elevations are ponderosa pine and spruce-fir on north facing slopes (NFD 2018). Navajo Mountain,
Mount Powell, and Carrizo Mountain primarily consist of ponderosa pine forests and pifion-juniper.

Forests are managed under the “10-Year Forest Management Plan — Navajo Indian Reservation”
developed by the Navajo Forestry Department (2006). The purpose of the Navajo Forest Management
Plan is to establish management direction the Defiance Plateau-Chuska Mountains. In 2018, the “Draft
Navajo Forestlands Integrated Resource Management Plan” was developed by Navajo Nation staff,
coordinating agencies, and the public to provide a comprehensive management strategy for forestland
areas on the Navajo Nation.

Noxious, non-native plants jeopardize the health of forest ecosystems (USFS 2014) and can reduce
silvicultural yields (Stokes and Willoughby 2013). Recent weed inventories documented close to 325
acres of noxious weeds, with cheatgrass and field bindweed being the most common (BIA 2015, 2017,
2020). Timber harvesting practices, such the construction of haul roads, operation of heavy equipment,
and the removal of overstory habitat, create disturbance that can spread noxious weeds.
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Figure 3-11. Map of designated Navajo Nation Forests, including woodlands and commercial forest, as reported in the 1998 Woodland Inventory

and Assessment Report (NFD).
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Some weeds would increase fire risk in infested areas. Species like cheatgrass alter existing fire regimes,
resulting in more frequent fires. While fires can be beneficial for agricultural operations by recycling
important nutrients back into soils and removing dead plant material, weeds could facilitate fires at
inopportune times, impacting crop production and increasing the potential for property damage.

4.6.2.2 Alternative 2— Proposed Action

An integrated approach towards noxious weed management would provide farmers and land users with
several options for treating weed species on farm plots. For farm plots, the use of chemical, cultural,
manual, biological, and mechanical techniques is proposed.

Chemical Control

Agricultural areas experience more frequent herbicide applications than other land use types, which
increases the risks associated with elevated herbicide applications and chronic exposure. While it is
assumed herbicides will impact non-target plant species, the sensitivity of plants differs by plant form,
family, or application rate. Since herbicides are designed to kill plants, the USEPA requires they undergo
phytotoxicity testing. This testing is done on a few common agricultural species to determine how plants
respond to different application rates.

The most popular crops cultivated on the Navajo Nation include corn, wheat, peaches, hay, beans, and
squash. Because the USEPA only requires testing on a few crop species during its product registration
process, many herbicides are not tested against all potential crops and some analyses may assume that
impacts to one species in a family translate to impacts to all species in that family. For example, impacts
to squash, which are part of the cucurbit family, can indicate potential toxicity for cucumbers or melons;
and soybeans can be used to determine the sensitivity of other legumes. As hay is a mix of different grass,
legumes, and other herbaceous species, alfalfa and ryegrass are used as surrogates. No information,
however, is available for peaches or other stone fruits. Stone fruits are not a standard test crop evaluated
by the USEPA and none of the proposed herbicides have reported this information.

The toxicity of an herbicide on specific crops is based on differences in application rates and methods.
Some plants may show greater sensitivity to an herbicide than others, which may require limited use of
that herbicide near that crop. Table 4-7 outlines the reported phytotoxic rates of the proposed herbicides
to various agricultural species. For this analysis, the sensitivity of a plant to an herbicide is relative to the
other plants tested, unlike animal toxicity, which is defined by a specific dose (i.e., non-toxic vs. highly
toxic; see Wildlife and Public Health). When examining plant phytotoxicity, the relative concentrations
must be compared with the standard and maximum herbicide application rates recommended by the
product label instructions. However, application rates can vary considerably based on manufacturers,
product formulations, and application methods. To assess if an herbicide could impact crops, the
phytotoxicity rates should be compared using the most closely related crop species to a product’s
application rate and application method.

Based on Table 4-7, some crops vary in their sensitivity to the proposed herbicides. Some herbicides can
damage all plants, such as glyphosate and fluroxypyr, while others only target a select few, such as
paraquat or metribuzin. Thifensulfuron methyl is more toxic to squash plants than ryegrass, corn, or
soybeans. Some have greater sensitivity at different stages of growth. For example, corn has higher
phytotoxicity to 2,4-D ester during the juvenile growing phase than during seedling emergence. Thus,
herbicide formulation, herbicide mode of action, and crop growth form are important variables to consider
in evaluating potential impacts of herbicides used to control weeds in a particular crop.
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Some herbicides may increase the risk of humans and wildlife consuming herbicide-contaminated
produce and a higher risk of herbicide runoff to nearby water sources (see Public Health). Agricultural
workers and people living near or downstream from treatment areas would also be at increased risk of
herbicide exposure. Adherence to BMPs and mitigation measure would reduce the risks of these impacts
by limiting herbicide use through an integrated approach, notifying communities when herbicides are
used, and proper use of PPE to minimize exposure risk to workers. Overall, by reducing problematic
weed populations in designated farmlands, agricultural production should improve and the costs for
managing weeds would decrease over time.

Cultural Control

On the Navajo Nation, cultural treatments under Alternative 2 include crop rotation and planting cover or
forage crops to limit weed growth. Crop rotation is an agricultural tool used to control weeds by limiting
the area available for weed growth. In a crop rotation system, different crops are grown in systematic and
varying sequences, replacing crop monocultures. These variations provide temporal and spatial diversity
based on how different plants use nutrients and space during the growing season. Under temporal rotation
systems, a farmer may grow corn one year and soybeans the next, followed by alfalfa. For spatial
systems, squash, beans, and corn may be grown together in a distinct spatial pattern, providing a
synergistic relationship that improves the growth of each plant (Liebman and Dyck 1993, Postma and
Lynch 2012). Crop rotation can control weeds by altering how plants use growing space and limiting how
weeds establish and grow in an area (Liebman and Dyck 1993, Shrestha et al. 2004). Crop rotation
systems reduce the reliance of farmers on herbicides and more disruptive weed control methods.

Cover and forage crops can be used in a crop rotation system, or if a field needs to rest after extensive
use. Cover crops limit the spread of weeds in fallow areas and provide additional benefits including
improved soil quality, reduced erosion, and better nutrient management (Shrestha et al. 2004). They can
include native plants and grasses or other desirable vegetation species, such as wildlife forage. Selection
and use of cover crops should be done in consultation with local Cooperative Extension agents or NRCS
specialists to ensure that selected species will not result in unintended issues for farmers. Currently, NAPI
coordinates events featuring agronomists and seed producers, to educate farmers on planting methods,
weed control, and crop rotation to improve yields and limit weed infestations.

Finally, different fertilization methods can reduce weed cover on farms. Similar to crop rotation,
fertilizers may provide a competitive advantage to preferred crop species, allowing them to outcompete
non-native weeds. Some studies indicate that reducing nitrogen fertilizers can alter weed competition in
agricultural settings, reducing cover while not impacting crop yields (Blackshaw et al. 2002). Selecting
and modifying fertilizers should be done in consultation with an agricultural specialist such as
Cooperative Extension agent or an NRCS specialist. Use of fertilizer to reduce weed cover may alter
nutrient availability but should not change crop productivity or yields.

Mechanical and Manual Treatments

Agricultural areas are often subject to burning, tilling, plowing, and other mechanical methods used to
improve crop growth, which may also control weeds. In the short-term, additional mechanical and manual
treatments for weed control would increase localized erosion and soil turnover. If treatments are done
during the growing season, some crops may be damaged, which would reduce their productivity. If
treated areas are not replanted with either native plants or a cover crop, some weed species may return or
secondary infestations can occur. If tilling or plowing is used as a weed control method, care must be
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taken to ensure that the treatment does not facilitate weed growth. Some weeds can propagate from
remaining plant parts and seeds. Plowing would disturb soils and could distribute seeds and propagating
plant parts. (McCarty 2011). BMPs would reduce many of these adverse impacts (Appendix F). In the
long-term, weed treatments would improve agricultural fields and would economically benefit farmers.

Prescribed burning would be used as a management technique under the Proposed Alternative. Fire is
used in croplands to remove dead plant material after harvesting to facilitate soil turnover, suppress
overwintering pathogenic fungi, and reduce seed banks of crop competitors. Cropland fuels are typically
dried crop stubble and weeds, which can keep the fire on the surface, reducing their risk of large-scale
damage to the landscape. Prescribed burning would not create additional impacts to farmlands as used in
the Proposed Alternative.

Biological Control

Some land users may not use chemicals to treat and control weeds. Biological control has been used to
provide cost-effective long-term control of different weed species. Conventional pesticide treatments are
not always practical and alternative methods may be used to protect agriculture, the economy, human
health, and the natural environment. Using natural enemies of noxious weeds can provide a permanent
reduction in weed populations, substantially reducing their economic impact (California Department of
Agriculture 2001).

Use of biological control agents on farms would reduce the need for more disturbing control methods
such as mechanical or chemical treatments. While biological control would not eradicate or kill noxious
weeds, they would provide a competitive advantage to crops. Many of the biological agents proposed
were tested for impacts on important agricultural crops, so the risk of cross-species impacts would be
minimal. Biological treatments would temporarily close fields to release agents or to conduct site-specific
testing prior to full implementation. Closures may reduce productivity or yields in these areas, but the
overall impact would be minimal. Over the long-term, biological agents would improve agricultural
production as less time and money would be needed to address problematic weeds.

4.6.2.3 Alternative 3 — No Biological Control

Impacts under the No Biological Control Alternative would be similar to those described under the
Proposed Alternative. Without the use of biological controls, projects would use other methods to control
weeds at treatment sites. Passive methods such crop rotation, cover crops, fertilizer use, and chemical and
mechanical methods could be used. Overall, these would not result in significantly different impacts to
agricultural areas than those described under the Proposed Alternative.

4.7  Public Health

All alternatives would use herbicides, mechanical, and manual treatments to varying degrees, which pose
some level of risk to human health. The human health impacts for each alternative are similar but differ
based on the use of mitigation measures and the level of project coordination. Below is a discussion of
impacts for each method and how these impacts may differ by alternative.

4.7.1.1 Alternative 1 — No Action

Under the No Action Alternative, workers may receive inconsistent training on PPE, equipment handling,
and safety protocols. While some projects may implement them to address known risks, some projects
may not adequately address all risks. This may result in inconsistent safety measures to protect workers
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and the public during treatments, which may increase the risk of harm during mechanical and chemical
treatments. Additionally, the ad hoc removal of noxious weeds on the Navajo Nation could lead to their
spread in some priority areas. This spread could increase injuries from harmful plant parts (spines, awns,
and chemical irritants) or allergies among sensitive individuals.

Chemical use under this alternative may increase exposure risks to the public and workers. Without an
integrated approach, the overall use of pesticides would likely be heavier under the No Action Alternative
as they may not consider combining other control methods to improve weed control. Under the No Action
alternative, other herbicides not examined in the PEIS may be used to manage weed populations. These
chemicals may have synergistic effects with certain herbicides that may render them ineffective or may
exacerbate negative impacts to the environment or human health. While the chemicals examined are safe
for use when applied based on the label instructions, non-judicious applications, or a lack of planning for
chemical treatments may increase risks for the public.

The No Action Alternative would have a higher risk of exposing the public to higher concentrations of
herbicides. Under this Alternative, weed projects may not coordinate treatments with other agencies and
the community. Since projects would not consistently notify adjacent land users, other land management
agencies near the project area, or the public, those who may want to avoid herbicides may not have clear
guidance on how to do so. Additionally, this could result in sites treated by different agencies to apply
herbicide in a manner that may exceed the label’s instructions. These treatments could increase the
presence of certain herbicides in the environment, increasing the risk to the public.

4.7.1.2 Alternative 2 — Proposed Action

Under the Proposed Action, safety training would be required for all projects to educate workers on
known health risks associated with different treatment methods, proper use of PPE, proper equipment
handling, and emergency safety protocols. These include regular on-site briefings to remind participants
of necessary safety information. Alternative 2 would provide consistent safety measures that would
decrease the risk of harm and enforce safe use of mechanical and manual treatment methods.

Cultural Control

Cultural methods would not impose a risk to the human health of workers or the public. There is a risk of
indirect impacts from grazing animals for intensive vegetation treatments. If many animals are
concentrated in a small area for feeding, feces could spread harmful bacteria to nearby water sources.
Such spread could occur if animals are close to open water before or during precipitation events.

Biological Control

APHIS has studied and tested all biological control organisms for potential risks to the public. None of
the agents proposed under this plan are known to impact human health. Minor injuries could occur when
trapping and transporting organisms from treatment sites (USFS 2005, BLM 2007). These impacts would
be limited to workers and would not affect the public.

Chemical Control

Health risks associated with herbicides depend on the toxicity of the herbicide used, how a person is
exposed to the herbicide, and the duration of their exposure. All alternatives would use herbicides and
could expose workers or the public. The public may be exposed to herbicide by contacting treated
vegetation, consuming contaminated vegetation or water, or through herbicide drift. Drift occurs when
herbicide is inadvertently carried to untreated sites by air movement. It can occur during broadcast
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treatments, where herbicide is applied broadly to area. However, drift can be reduced by prohibiting
treatments during windy conditions, adjusting the droplet size of applicators, and where possible, using
more direct application methods, all of which are advised under Alternative 2. Any exposures are not
expected to exceed levels determined as safe by the USEPA over a 70-year lifetime of daily exposure.

The BIA may only use herbicides approved by the USEPA per the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA, 7 USC § 136 [1996]), which states that manufacturers must demonstrate that a
pesticide does not have unreasonable adverse impacts on the environment and human health. To enforce
this, all pesticides must have chemical labels that provide strict limitations on how herbicides can be used,
with which federal and tribal pesticide applicators must comply. The health risks to workers from
herbicide is a function of the amount of chemical handled and the length of time they are exposed. The
time needed each field season to apply herbicides is substantial. Of the herbicide application methods
used, backpack applications have the greatest potential for worker exposure, as workers are in direct
contact with an herbicide’s active ingredients for extended periods of time (USFS 2005).

All synthetic herbicides have the potential to impact human health (Table 4-8). Herbicides can cause
temporary or permanent damage or make pre-existing conditions worse. Herbicides can damage skin,
eyes, lungs, liver, kidneys, muscles, the nervous system (including the brain and behavioral changes),
hormone systems, the immune system, and the digestive system. Some can have impact reproduction and
cause genetic damage, increasing the risk of cancer for exposed individuals. Many of these risks largely
depend on each chemical’s toxicity, an individual’s personal health, and how long a person is exposed.
When used as labeled, herbicides are generally considered safe for humans and the environment.

Herbicides that persist in the environment for long periods of time do have a higher risk of impacting
human health than herbicides that break down quickly once applied. Herbicides like atrazine and picloram
can travel through water and soil where they could affect people miles away from where they were
applied. Some herbicides, such as paraquat and picloram, can remain in areas for substantial amounts of
time after they are applied (sometimes for over a year), which increases the potential for exposure (see
Table 4-1). While such impacts decrease with time and distance, some people, especially chemically
sensitive individuals, may be affected without having visited a recently treated site and without knowing
herbicide is the cause. For these reasons, the use of other weed management techniques besides chemical
applications or prescribed burning is preferred where feasible. When herbicides or burning are used,
advance public notice, detours around treated sites, and signs would mitigate the impacts for the most
vulnerable.

Herbicide Risk Assessments

To analyze human health risks associated with herbicide use, risk assessments developed by the BLM
(2007, 2016) and the USFS (2005, 2020, SERA 2000, 2004a-b, 2005, 2007, 2009, 2011-c, 2014, 2016,
2016a) have been incorporated by reference. However, six herbicides proposed under Alternative 2 were
not covered by these assessments and require additional analysis based on USEPA registration data and
independent studies. Appendix K discusses this analysis, which applies to dichlobenil, metribuzin,
paraquat, pendimethalin, prodiamine, and thifensulfuron methyl. Environmental risk assessments for all
proposed herbicides are summarized in Table 4-3 in the Vegetation analysis. The potential impacts to
human health are summarized for all herbicides in Table 4-8 below.
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Synerqistic Effects of Herbicides

Synergistic effects are interactions wherein combining two or more herbicides could result in greater
negative impacts than for the individual herbicides. There are few studies on the synergistic effects of
herbicides. Many herbicides, however, are sold in combined formulas. There is evidence that
simultaneous exposure to 2,4-D and picloram may induce impacts not associated with exposure to 2,4-D
or picloram alone (EXTOXNET 1993). Another study indicates that the combined use of 2,4-D and
glyphosate can increase the risk of rhinitis (Slager et al. 2009). Similarly, there may be synergistic
interactions between herbicides and/or other chemicals that workers or the public may be exposed to. For
example, exposure to benzene, a known carcinogen that comprises 1 to 5 percent of automobile fuel and
2.5 percent of automobile exhaust, followed by exposure to any of these herbicides could result in
unexpected biochemical interactions (USFS 2005). However, such analysis is outside the scope of this
document.

Under the Proposed Action Alternative, 21 herbicides would be permitted for use on the Navajo Nation.
Several mitigation measures would be implemented for ground treatments such as buffer zones around
water bodies and sensitive areas, public notification prior to application, and weather condition
monitoring to reduce exposure risks. Safety training and use to mitigation measures would also reduce
risks to workers.

Of the herbicides proposed under Alternative 2, isoxaben, prodiamine, dichlobenil, and pendimethalin
have been classified by the USEPA as possible human carcinogens based on animal studies. Other studies
suggest a possible link between 2,4-D and cervical cancer and non-Hodgkin’s lymphoma. However, a
review of relevant studies could not determine a cause-effect relationship between 2,4-D exposure and
human cancer (Tu et al. 2000). Paraguat, metsulfuron methyl, and triclopyr have some mutagenic
properties and reproductive effects. Under Alternative 2, the use of BMPs, mitigation measures, and
integrated methods would reduce these risks to the public from harmful exposures. If the public is
exposed, it would probably be a few minutes (for those traveling through treatment areas) to a few days
(for those living near treatment sites) at fairly low concentrations. However, applicators may be exposed
to harmful doses if they spill concentrated herbicide while mixing or if they apply the same herbicide in
large areas for extended periods of time. The BIA would reduce such risks by training staff, using
required protective clothing and equipment, and following each project’s safety and spill plan and the
mitigation measures (Appendix F). The BIA would also use adaptive management to adjust treatments, as
necessary. Information obtained from monitoring and new information on herbicides would be
incorporated to reduce negative impacts.

The BIA predicts that the use of herbicides, as required by their label instructions and the BIA, will not
cause adverse human health impacts. The reasons for this conclusion are: (1) the amount of area treated
covers at most 50,000 acres or less than 0.1 percent of the Navajo Nation; (2) scheduled work will be
under the control of a certified pesticide applicator and PPE will be worn by all workers; and (3) only
approved herbicides for each specific set of environmental conditions will be used. In addition, treatment
sites would be closed for a set time when herbicide labeling recommends limiting exposure for humans,
livestock, and pets. This will prevent individuals from receiving a harmful dose and reduces the risks of
long-term health issues.

Impurities, Surfactants, Adjuvants, and Inert Ingredients in Herbicide Formulations
During the production of some pesticides, byproducts can be produced and carried over into the final
products. Occasionally byproducts or impurities are considered toxicologically hazardous, and their
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concentrations are limited so that exposures do not exceed levels of concern (Felsot 2001). Other
formulations may also contain inert ingredients. Some inert ingredients are proprietary, limiting the
amount of information on their potential toxicity or impacts to human health. Finally, some formulations
add surfactants to improve the mixing and adsorption of their products by plants. These include various
dyes, foaming agents, and other ingredients. Like inert ingredients, many surfactants may be proprietary
or not part of the active ingredients, and thus not disclosed or analyzed for toxicity. Known impurities,
inert ingredients, surfactants, and adjuvants in the proposed herbicides and their effects are discussed in
detail in Appendix K. Based on this analysis and the proposed mitigation measures (Appendix F), the
risks of adverse impacts are considered low for both workers and the public.

Mechanical and Manual Control

Potential health risks to workers from manual and mechanical noxious weed control measures include
cuts, burns, allergies, and skin irritations. The direct impacts on human health would be greatest for
allergy and contact dermatitis sufferers who are sensitive to noxious weeds or other terrestrial plants. Skin
irritations may occur after general contact with some species, such as spotted knapweed and leafy spurge,
or from specific parts of the plant itself, such as spines on thistles and awns from brome grasses. Each
alternative would implement safety measures for workers to reduce potential health risks. Gloves, long-
sleeved shirts, pants, and boots would reduce injuries or irritations. In the long term, the removal of target
weed species would reduce allergens and hazardous contact with weed species for the public.

Workers could be injured by cutting blades such as those on saws, mulchers, shredders, and drills which
can cause major injuries. The risk of injury can increase if workers operate equipment in an unsafe
manner, such as on steep or uneven terrain, on unstable soils, or near water, which can cause workers to
lose control of the equipment. These risks are reduced as most project areas would use mechanized
equipment along roads or in agricultural fields, where they are currently used. Rocks and debris may be
kicked up during operations. Noise from heavy machinery or power tools could cause hearing
impairment. These impacts can be reduced through use of personal protective equipment (PPE) such as
ear plugs, gloves, hard hats, and boots. Safety training would reduce the risk of injury by instructing
workers on how to safely operate heavy machinery. Equipment operators should also avoid contact with
electrical power lines, which could result in serious injury or death.

Safety buffers, signs, and perimeter marking would be placed around project areas to prevent injuries
from debris. Accidental fuel and oil spills could contaminate water supplies and operators would avoid
operating vehicles near open water when possible and would never refuel near water bodies. Project
staging areas would be outside of riparian areas.

All proposed alternatives would make use of prescribed burning to treat certain weed populations. Any
projects using prescribed burning must develop a burn plan and corresponding EA for the activity per the
BIA Wildland Fire Management Plan (2006). Occasionally, prescribed burning would be carried out for
restoration projects to control weeds in riparian areas or to encourage grass production for grazing.
Prescribed burning treatments include risks to ground crews and nearby communities and residences.
Workers can be injured during treatments and the public can be at risk if the fire escapes. Any prescribed
burning treatments would require a site-specific burn plan that includes restrictions on the timing and
environmental conditions of the site to reduce such risks.
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Smoke from burning weeds can spread over a wide area, causing problems for sensitive populations, such
as people with respiratory conditions like asthma and emphysema, and for those sensitive to chemicals in
the smoke. Inhaled smoke can cause rapid swelling in the lungs and throat (urticarial, pulmonary
swelling, and anaphylactic response) and sometimes death (Munson 2004).

Smoke from prescribed burning is a major concern for fire crews and residents. Particulate matter can
affect lung function and aggravate sensitive individuals. Studies on the long-term effects of smoke
exposure on firefighters show evidence that cardiopulmonary disease and premature death is higher for
firefighters than in the general population (Gabbert 2010, Broyles 2013, Adetona et al. 2016, Navarro et
al. 2019).

Gases in smoke include carbon dioxide (CO.), carbon monoxide (CO), and nitrogen oxides (NOx). Most
gases will diffuse into the atmosphere and would have lower concentrations during prescribed burns than
wildfires, but firefighters may be exposed to higher levels of these gases. Wood smoke also contains
polynuclear aromatic hydrocarbons (PAH), which contain several carcinogenic compounds. Recent
studies indicate that higher exposure to PAHSs, which could occur for burns targeting woody riparian
species such as tamarisk or Russian olive, may increase the risk for multiple health issues including
cancers, respiratory disease, and cardiovascular disease (Aisbett et al. 2007, Booze et al. 2004, Reinhardt
and Ottmar 2004, Wolfe et al. 2004, Edwards et al. 2005, Leonard et al. 2007, Naeher et al. 2007, Tak et
al. 2007, Swiston et al. 2008, Gabbert 2010, Adetona et al. 2011, Broyles 2013). To reduce the risks of
exposure, respirators are recommended to protect wildfire staff during burning operations (Barboni et al.
2010) along with limited shift times and crew rotations (Broyles 2013).

Smoke can reduce visibility and haze in areas, reducing air quality in nearby communities. Removing
flammable weeds (i.e., cheatgrass and tamarisk) would decrease the risk and severity of unplanned
wildfires over time. Because all prescribed burning treatments require separate planning and
environmental analysis for all alternatives per the BIA Wildland Fire Management Plan (BIA 2006), all
impacts from burning activities would be similar and require adherence to measures such as public
notifications, timing burns based on environmental conditions, and reducing nearby vegetation to reduce
wildfire risk.

4.7.1.3 Alternative 3 — No Biological Control
Under Alternative 3 (No Biological Control), public health impacts would be similar to those described
for Alternative 2.

4.8 Socioeconomics

A goal of the BIA Noxious Weed Management Program is to maintain the sustainability and economic
viability of Indian agricultural lands and to restore degraded lands. This goal should be done while
minimizing negative impacts to local communities. Reducing the spread of noxious weeds can improve
the productivity of rangeland and farmlands, economically benefiting ranchers, farmers and hunting
guides who make their living off the land. However, removal efforts do require funds and can vary in
costs depending on the methods used, the effectiveness of treatments, and indirect impacts from site
closures and access issues.
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4.8.1 Economic Loss

Across the US, noxious species impact the economy, costing billions of dollars every year (Pimentel et al.
2005). Economic losses from noxious weeds include direct costs from reduced productivity for
agriculture and forestry, as native vegetation and agricultural crops compete with noxious weeds for light,
nutrients, and water. Recreation and tourism may suffer as landscapes become degraded, reducing the
visual quality and safety at popular travel destinations. Noxious weeds also reduce land values and
increase the risk of damage to private property. On farm and rangeland, weeds reduce carrying capacity
for livestock and wildlife and lowers capacity for plant production, recreation, and development.

Some of the most damaging and widespread noxious weeds on the Navajo Nation include camelthorn,
Russian thistle, and annual brome species. Camelthorn can grow into buildings and structures, degrading
their integrity and reducing property values. Other species are fire prone, such as Russian thistle, bromes,
and kochia, and can increase the frequency and intensity of wildfires, which can increase property
damage and reduce land value. Economic experts estimate that, in general, for every year weeds are not
addressed, the costs of controlling them can increase by two- to three-fold (BIA 2014).

4.8.1.1 Alternative 1 - No Action

Costs and economic losses for treating weeds under Alternative 1 would be higher due to a lack of
coordination between projects and treatment of fewer weed species. Limited coordination between
neighboring projects would reduce the ability of the BIA to leverage resources from other partner
agencies, which could increase direct costs for projects. This could include the need for increased
manpower, specialized equipment, funding, and supplies for projects. While BIA projects require an in-
kind match, many land users are limited in the resources they can provide, which can limit the kinds of
projects they can fund.

Under Alternative 1, only species on the BIA’s 2009 Noxious Weed List would be treated, with no
treatment for annual brome species, kochia, and Russian thistle, which are prominent on agricultural
lands. Failure to treat these species further degrades rangelands, reducing carrying capacity and animal
production. On farmlands, these weeds increase competition and require additional treatments, such as
herbicide applications, to limit their growth in favor of agricultural crops.

Costs for treating weeds on a per acre basis would remain the same, if not slightly higher, as the BIA
primarily uses mechanical and chemical methods. The per acre costs can vary substantially between
projects and agencies based on a variety of factors, such as project goals, staff expertise, methods used,
and whether additional contracting is needed. The current cost for BIA weed management projects ranges
from $17 to $4,700 an acre. Variations in costs are largely due to differences in in-kind contributions
from partners, the amount of herbicide used, personnel needs, and how treatments are applied (ground
broadcast vs. cut stump treatments). In terms of long-term costs, the No Action Alternative would have
higher costs as weed infestations continue to expand, increasing the need for treatment with limited
returns or improvement.

4.8.1.2 Alternative 2 — Proposed Action

Weed control projects along roads or in communities may temporarily limit access to treated areas, which
could impact commerce, recreation, and travel. These disruptions would be most common during
chemical treatments. Chemical treatments near recreational areas, such as Navajo tribal parks or national
parks and monuments, may reduce visitation and travel within the area. However, herbicide treatments
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would be short-lived, lasting a few days to a few weeks. Treatments could be timed during periods when
tourism is slower to reduce potential economic losses. Additionally, travelers would also be given
alternative routes around treatments areas so they can avoid them if necessary.

Treatments on rangeland may cause some short-term losses during deferment. Deferment could increase
the costs for raising livestock as ranchers supplement forage with hay or other grains for extended periods
of time. If animals are transferred to a different location during deferment, there may be additional costs
for rent and forage at the new location. Such costs depend on where animals are housed and if there are
special agreements to transfer the costs for deferment from the permit holder to the Navajo Nation, such
as Navajo Nation Ranches. Deferment for weed treatments, however, would be short lived as treatments
would improve rangelands by reducing competition with preferred native forage.

4.8.1.3 Alternative 3 — No Biological Control

Under the No Biological Control Alternative, fewer acres would be treated for a similar cost. Use of other
weed management techniques would result in higher direct costs for equipment, supplies, and personnel.
Such costs generally make these methods more expensive and have the potential for greater impacts to
sites. Sites would also require more retreatment as passive control through biological control would not
be available. This would potentially increase costs for eradication on a per acre basis.

4.8.2 Economic Opportunities

4.8.2.1 Alternative 1 - No Action

Under the No Action Alternative, the BIA would provide funding for weed projects that meet the
planning and cost-sharing requirements for the agency through the existing BIA Noxious Weed Program.
The No Action Alternative would provide some job opportunities for skilled and unskilled labor on the
Navajo Nation for projects. Jobs may be created either by specific BIA project teams or local contractors.
However, these positions would be temporary, as longer-term positions for monitoring, treatment
evaluation, and retreatment would not be a priority. As a result, this action would likely only support
seasonal employment.

4.8.2.2 Alternative 2 — Proposed Action

Funding for weeds may allow the Navajo Nation to hire additional staff to carry out projects. BIA funding
and other government grants for weed control could facilitate the purchase of weed control equipment
BIA Agencies at a minimal cost. A large portion of the funds from the BIA are spent on contractors who
carry out the work. which could increase small business investment for local and Native American natural
resource firms.

Implementing an integrated approach would provide economic opportunities through job creation and
improved land quality. Similar to Alternative 1, the BIA Noxious Weed Program would fund projects that
provide opportunities for skilled and unskilled laborers to conduct weed mapping and inventories,
implement weed control and removal projects, and conduct monitoring and scientific studies on treatment
effectiveness either through the BIA, partner organizations, or local contractors. For private organizations,
contracting jobs could create additional opportunities for environmental planning, landscape maintenance,
natural resource management, and scientific research. In addition to federal funding, the Proposed Action
could leverage funds from cooperating agencies and the BIA through grant programs for non-profits or
other funding opportunities.
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The integrated approach outlined in the Proposed Action would lower per acre treatment costs. The use of
biological agents, in coordination with USDA APHIS, has lower costs than many of the other methods
proposed. Through APHIS, agencies can obtain biological agents for free under the agency’s permits.
Thus, direct costs for biological control projects would include those for labor and travel to distribute and
monitor populations. Biological controls would increase the number of acres treated on the Navajo Nation
so resources and funds could be used on other projects.

Monitoring and adaptive management would improve the effectiveness of weed treatments on the Navajo
Nation. Adaptive management of projects controls costs by preventing the long-term use of ineffective
treatments. Reestablishing native vegetation at treated areas would reduce the costs associated with
retreatment by increasing competition with target weed species and improving land productivity. Projects
under Alternative 2 would have increased costs for long-term monitoring and retreatment than Alternative
1. However, such activities improve the overall success of projects, improving the BIA’s ability to
prioritize and effectively control problematic populations. By prioritizing areas and techniques, agencies
would implement the most effective treatments while improving land values and ecosystem functions.

4.8.2.3 Alternative 3 — No Biological Control

The No Biological Control Alternative would create jobs and economic opportunities on the Navajo
Nation in the same way as Alternatives 1 and 2. Weed projects would increase the need for seasonal staff
and equipment. This alternative would restore degraded lands and improve rangeland and agricultural
productivity. Costs for retreatment and monitoring would be similar to Alternative 2, as such measures
would also be implemented.

However, this alternative would use more labor-intensive and costly methods, such as mechanical and
chemical treatments since biological control would not be permitted. Thus, projects requiring such
treatments would be more expensive than those proposed under Alternative 2. Per acre costs under this
Alternative would be slightly higher than the Proposed Alternative due to the reliance on other methods.

4.8.3 Access to Vital Services, Recreation Sites, and Customary Use

4.8.3.1 Alternative 1 - No Action

The No Action Alternative would have limited coordination along roadsides or rights of way. The BIA,
Navajo Nation, county, and state departments of transportation all currently do roadside herbicide and
mechanical treatments in the project area. However, treatments are only coordinated on a case-by-case
basis. Limited coordination would increase herbicide exposure risk along roadways as multiple areas may
be treated. The number of people affected however would depend on how many people travel through
treated sites, which is likely to be limited on Navajo DOT roads and in rural areas.

As discussed previously, weed treatments can limit access to recreation or customary use areas. Trails,
campgrounds, and open areas may require closures during treatments for a short period of time once
completed. As recreation is strongly tied to the service industry (i.e., hotels, restaurants) on the Navajo
Nation, there may be some small economic losses as visitors avoid treatment areas or opt to visit
alternative locations to reduce their exposure to herbicides or increased dust and noise from mechanical
treatments.

Access to customary use areas may be restricted depending on the project and the ability of land users to
establish alternative locations for cattle or farming. Projects in these areas would limit access while
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treatments are implemented. Land users may restrict access to sites after treatments to allow native
vegetation to re-establish and to reduce harm to livestock, however the length of any closure depends on
the methods used.

4.8.3.2 Alternative 2 — Proposed Action

There is potential for treatments to limit access to sites used for recreation, religious ceremonies,
customary use areas such as ranching or farming, especially along roads. Given the remote nature of the
Navajo Nation, treatments along roads could hinder residents who may use specific sites in the region.
When treatments are implemented along roads and rights-of-way, alternative routes to facilities,
communities, and customary use areas would be identified. It is anticipated that a very small portion of
the road network would be treated at any given time (less than 1% for federal, state, county, and tribal
roads). Therefore, identifying alternative routes or treatment windows should be feasible to avoid travel
through treated sites.

Treatments could occur near recreational sites, such as tribal parks and federal lands (i.e. BLM and NPS
areas). These treatments could impact activities, such as hiking or camping, affecting those with herbicide
sensitivities. Treatments would be done in coordination with other agencies to improve treatment
coverage and timing, which is important in the patchwork areas of Eastern Navajo Agency. Coordination
between agencies would allow treatments to be timed simultaneously to reduce confusion and allow for
consistent notifications for those wishing to avoid treated sites.

Customary use areas used for grazing and traditional farming on the Navajo Nation would be impacted by
weed treatments. Impacts to customary use areas used for farming and grazing are discussed in more
detail in the Agriculture section. Customary use areas not used for grazing or farming, would likely not be
impacted by weed treatments unless land users seek assistance from the BIA for weed control. Treatments
could impact access to ceremonial sites. However, as part of its project planning requirements, the BIA
and its cooperators would identify alternative areas for ceremonial needs prior to treatments (Appendix
H). Practitioners and those who use these areas would also identify alternative use areas to reduce access
issues related to recreation, plant collection, and ceremonial use in project areas.

4.8.3.3 Alternative 3 — No Biological Control

Impacts would be similar to those described for Alternative 2. However, sites that may have been treated
with biological controls would now be treated with chemical or mechanical methods under this
Alternative. This shift in methods may limit access to vital services, customary use areas, and/or
recreational site. Those wishing to avoid herbicides may have limited options, but it will likely not result
in significant differences than under Alternative 2.

4.9  Environmental Justice

Weed management would carry the most risks for Navajo residents. These impacts would vary by
alternative and would result in both negative and positive effects for residents. Reducing negative impacts
to communities will require the BIA and other agencies to work with local communities to understand
their concerns, existing needs, concerns, and factors that may affect their support of a project, and
reasonable mitigation measures to protect residents without causing an undue burden.
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4.9.1 Alternative 1— No Action

The No Action Alternative would negatively impact Navajo communities as current treatments only
provide communities with limited input on treatments or management needs. Treating weeds on a case-
by-case basis would allow weeds to spread to areas where they can cause economic damage to homesites,
rangelands, watersheds, and agricultural fields. As discussed in the Economics section, noxious weeds
can decrease property values and land productivity by reducing the cover and production of crops and/or
forage resources. For the Navajo people, reduced farming and livestock productivity could impact the
livelihood of many residents. Some weeds can increase wildfire risk, which could increase property
damage and air pollution in nearby communities. The unsightly spread of weeds could impact valuable
business enterprises on the Navajo Nation, such as hotels, casinos, and shops which may need to spend
more to treat and reduce weeds.

Under the No Action Alternative, community involvement to provide input on weed projects would be
inconsistent. Projects are currently done on a case-by-case basis in response to weed issues reported by
land users. They are often planned based on limited land user knowledge. While the local Chapter House
and grazing officials are contacted, planning can be ad hoc and may have limited or no communication
with neighboring permit holders or land management agencies, residents, or Navajo Nation agencies. As a
result, mitigation measures to protect sensitive plants, surface water and wells, plant collection areas,
residences, and other customary use areas may be inconsistent or non-existent. Projects may not be
planned in collaboration with other agencies to reduce cumulative impacts and result in increased risks for
herbicide exposure, surface and drinking water contamination, and soil erosion. These impacts can
increase environmental injustice in local communities.

4.9.2 Alternative 2 — Proposed Action

An integrated weed management strategy would not result in adverse impacts to residents of the Navajo
Nation. Chemical and mechanical treatments are likely to have the greatest impacts on local communities.
Herbicide applications and heavy machinery have higher risks for contaminating surface water than other
treatments. Prescribed burning would impact air quality in surrounding communities. However,
mitigation measures proposed under the plan would reduce or eliminate these risks.

A key difference between Alternative 1 and Alternative 2 is the requirement for consultation and
coordination with tribal agencies, federal landowners, and local communities to plan and develop weed
management projects. Measures include regular public meetings, notification and consultation with
neighboring land users and permit holders, and buffer zones near water sources and around homesite lease
areas. Local Chapter Houses must be involved in planning to provide input about project concerns and
risks. Consistent mitigation measures, buffer zones, and avoidance measures are required to protect
sensitive plant and animal species, surface water and wells, cultural resources, plant collection areas, and
residents. Herbicide use must be done in consultation with the NNEPA and the USEPA to protect surface
water and wells. These agencies are responsible for reporting and monitoring herbicide use to protect
local communities and reduce the risk of harmful exposures.

Nearly all noxious weed management projects are carried out to improve the environmental quality and
value of Navajo tribal trust lands. Over the long term, the action is expected to improve land quality and
property values in treated areas. Positive impacts from weed control and management include improved
site productivity, improved aesthetic values, reduced erosion, improved wildlife habitat, and a reduction
in weed allergens.
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4.9.3 Alternative 3 — No Biological Control

The No Biological Control Alternative would not disproportionately impact the Navajo Nation.
Alternative 3 would incorporate the same level of community consultation and notification to ensure that
projects are planned and implemented in a way that will not disproportionately impact local residents.

4.10 Areas with Special Designation

4.10.1 National Park Service, Navajo Tribal Parks, and Recreation

Within Canyon de Chelly and Navajo National Monuments, weed management is the joint responsibility
of the BIA, Navajo Nation, and NPS. Weed treatments in these parks are developed in cooperation with
Navajo Nation Parks and Recreation Department or tribal parks (NNTP) and NPS through cooperative
management plans. The unique characteristics of these areas should be considered when developing weed
treatment projects. Priority areas for weed treatments include the National Scenic Byways to reduce weed
spread along linear corridors.

4.10.1.1 Alternative 1 — No Action Alternative

The No Action Alternative would allow existing impacts from the spread and establishment of noxious
weeds to continue. Noxious weeds would expand in Navajo tribal parks and recreation areas where they
would degrade the unique qualities of these parks, increase wildfire risk, threaten native plant and wildlife
diversity, and compromise natural processes. Noxious weeds, such as kochia and Russian thistle, could
cause problems for visitors with hay fever and allergies. Weed treatments occur in these areas would have
similar impacts for manual, mechanical, and chemical treatments in the Proposed Action.

4.10.1.2 Alternative 2 — Proposed Action

Under the Proposed Action, noxious weed treatments would be conducted using an integrated approach in
Navajo Tribal Parks and Recreation Areas. In general, weed treatments would have short-term negative
impacts and long-term positive impacts. Treatments would uphold the mission of the Navajo Tribal Parks
and Recreation Department by protecting and managing the tribal parks, monuments, and recreation
areas. Noxious weed treatments would reduce the risk of degrading the unique qualities of these areas.
The short-term impacts of weed treatments include temporary closures to treated areas, visual impacts
from brown or dead vegetation directly after treatments, and increased dust and soil erosion, which would
vary depending on the size of the treated area. Temporary closures may lead to lost recreational
opportunities, including site seeing, hiking, and photography.

The use of chemical treatments to treat noxious weeds could damage or kill non-target vegetation through
drift or imprecise application, however mitigation measures would reduce this risk. The degree of impact
would depend on the application method used. Spot applications would be less likely to cause widespread
impacts to non-target vegetation than aerial and ground broadcast spraying. Mitigation measures would
reduce the impacts of noxious weed treatments in these areas. The mitigation measures associated with
human and ecological health and recreation would apply to Navajo Tribal Parks and Recreation Areas.
Signs and public notices would be posted and distributed prior to chemical treatments to inform the
public. Please refer to the 4.4 Vegetation, 4.5 Wildlife, and 4.7 Public Health sections of this
chapter for specific details.
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4.10.1.3 Alternative 3 — No Biological Control

Under Alternative 3, more impactful treatment methods, such as chemical, mechanical, manual, and
cultural, would be used more frequently to control target weed species. However, the number of acres
treated for each method would be the same as the Proposed Action. In Tribal Parks, the use of chemical
treatments would have an increased risk of overspray or damage to non-target plants and potential
impacts to workers and chemically sensitive people. Mechanical, manual, and target grazing (cultural
treatments) would impact soils and damage to non-target vegetation from personnel, equipment, and
livestock as the treatments are administered. Also, these treatment methods would require that areas be
closed for longer periods of time than with biological control treatments.

4.10.2 Forest Lands

4.10.2.1 Alternative 1 — No Action Alternative

The No Action Alternative would allow existing negative impacts related to the spread and establishment
of noxious weeds to continue. Noxious weeds could be treated under the 10-Year Forest Management
Plan and continue as it is currently managed. However, the Integrated Resource Management Plan for the
forests recommends development of a separate comprehensive noxious weed management plan and to
provide consistent weed management throughout the Navajo Nation. Noxious weeds would continue to
expand in forest lands where they would compromise timber health and site accessibility through
increased wildfire risk, competing vegetation, and dense monocultures. Under the BIA’s Noxious Weed
Program more direct methods such as chemical and mechanical treatments would be utilized with ad hoc
mitigations or limitations on their use. This would increase the risk of contaminating water sources. Weed
treatments that do occur in these areas would have similar impacts as discussed in Alternative 2: Proposed
Action.

4.10.2.2 Alternative 2 — Proposed Action

Under the Proposed Action, noxious weed treatments would be conducted through an integrated
approach. The methods proposed in the 10-Year Forest Management Plan would be available for use. In
general, weed treatments would have short-term negative impacts and long-term positive impacts.
Noxious weed treatments would reduce the risks of timber loss due to competing noxious vegetation, area
closures from dense weed infestations, and wildfire that damage important timber resources. The short-
term impacts of weed treatments include temporary closures to treated sites, increased dust, and soil
erosion. Mitigation measures would minimize impacts from dust and soil erosion. Revegetating sites with
native vegetation would restore timber resources and comply with the 10-Year Forest Management Plan.

Chemical treatments could damage non-target vegetation through drift or imprecise application along
with impacts to water quality, however mitigation measures would reduce these risks. This method would
only be used if other methods are not as effective toward achieving the project objectives. The degree of
impact would depend on the application method used. Spot applications would be less likely to cause
widespread impacts to non-target vegetation than aerial and vehicle spraying. Implementing mitigation
measures would reduce impacts from weed treatments in these sites. The mitigation measures associated
with human and ecological health would apply to forest lands. Refer to the 4.4  Vegetation, 4.5
Wildlife, and 4.7 Public Health sections of this chapter.
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4.10.2.3 Alternative 3 — No Biological Control

Under Alternative 3, more disturbing treatment methods such as chemical, mechanical, and cultural,
would be used to control target weed species. While the number of acres treated by each of these methods
would be the same as Alternative 2, areas where more passive treatment methods are preferred would
instead be treated with these more impactful techniques. Also, re-treatment using these technigues may
result in cumulative impacts over time. Overall, the impacts would be the same as those for Alternative 2.

4.11 Cumulative Impacts

Many activities on the Navajo Nation have the potential to increase noxious weed populations either by
introducing seeds or plant parts into non-infested areas, creating conditions favorable for germination or
spread, or out-competing native plants. This section analyzes the cumulative impacts of the alternatives.
Under the applicable CEQ NEPA regulations, a cumulative impact is defined in 40 C.F.R. Section 1508.7
as “the impact on the environment which results from the incremental impact of the action when added to
other past, present, and reasonably foreseeable future actions regardless of what agency (federal or non-
federal) or person undertakes such other actions. Cumulative impacts can result from individually minor
but collectively significant actions taking place over a period of time.” As noted earlier the Agency is
proceeding under regulations in effect prior to September 14, 2020. Accordingly, cumulative impacts are
analyzed below.

411.1 Roads and Rights-of-Way Management

This category includes road construction, reconstruction, installation of above and below ground
infrastructure, and road maintenance. Rights-of-way projects include the installation of utility lines and
maintenance along railroad tracks. Also, the Navajo-Gallup Water Supply Project is under construction
and will convey municipal and industrial water supply from the San Juan River to the eastern section of
the Navajo Nation. Ditch reshaping and culvert replacement does create ground disturbance in the project
area. These projects could bring weed seed from existing populations to non-infested areas. Soil
disturbance creates ideal germination conditions for many noxious weed species, making disturbed sites
hotspots for weed spread. Current contract clauses for road management and rights-of-way construction
direct operators to clean their equipment between jobsites.

BNSF would be exempt from the proposed action because they implement their own weed treatment
program along their railroad lines using mechanical removal and annual broadcast herbicide spraying
with helicopters and vehicles (Nyberg 2001). BNSF uses pre-emergent herbicides in the spring to treat
prevent weed growth. Target species are based on state noxious weed lists, which are identified on an
annual basis and change if new species are listed or new populations are detected. Railroad tracks are a
vector for spreading weeds as seeds and plant parts can attach to train cars and equipment and travel great
distances. The BNSF program relies on the use of herbicide applications and mechanical removal, with
biological controls in areas where spraying may not be permitted or where there is a high risk to other
resources. There is a risk of increased herbicides use along BNSF railroads and in adjacent areas treated
under the IWMP that may present cumulative effects to soils, vegetation, and wildlife.

Bureau of Reclamation is responsible for managing weeds along water lines for the Navajo-Gallup Water
Line Project. Water line construction disturbs soils and provides a platform for noxious weed invasion.
Treatments include removing weeds and planting/seeding native vegetation.
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Short-term impacts related to the construction along rights-of-ways include increased compaction and
disturbance to soils during treatments, and erosion when weeds are cleared and native species have not
recolonized. Cumulative impacts would be reduced under the Proposed Action as coordination between
projects would occur between agencies/land managers and best management practices and species
conservation measures would be implemented. Under Alternative 1 the cumulative impacts to soil,
wildlife, terrestrial, and water resources would be greater as weed projects would be uncoordinated
providing a greater risk for synergistic effects from herbicides on non-target plants and soils.
Additionally, under Alternative 1 best management practices and species conservation measures would
not be implemented. Fewer treatments would occur under Alternative 1 which would increase noxious
weed expansion from rights-of-ways onto adjacent lands.

4112 Vegetation Management

4.11.2.1 Forest Management

Forest management is planned in five forestland areas, including but not limited to the Chuska Mountains,
Defiance Plateau, Carrizo Mountain, Mount Powell, and Navajo Mountain under the 10-Year Navajo
Nation Forest Management Plan. Forest management includes commercial and non-commercial
harvesting as well as a multitude of silvicultural treatments. Harvest operations can provide vectors for
weed infestation as equipment is transported between sites. Ground disturbance is common and can
increase the risk for seed germination. Other impacts include increased erosion, damage to native plants,
and loss of topsoil.

Firewood harvesting can also transport weeds into forests since owners are not required to clean private
vehicles before entering the forest. Weed seed and materials may also be introduced by fire fighting
vehicles and crews.

Mechanical treatments implemented under the Proposed Action near forest lands may cumulatively
increase erosion, impact native vegetation, and increase disturbance that would increase noxious weed
germination. Under Alternative 2, communication protocols and best management practices would reduce
these impacts by coordinating treatments near managed forests, using soil stabilization techniques, and
replanting native species to prevent weed germination. Under Alternative 1, there would be a greater
potential for cumulative impacts to native vegetation, soils, and wildlife since best management practices
and species conservation measures would be implemented inconsistently. There would be a higher
likelihood for noxious weed spread and increased soil erosion through ground disturbance from roads and
mechanical weed treatments occurring together.

4.11.2.2 Cooperative Agency Weed Management Programs

Many cooperating agencies, including state and federal agencies, actively employ integrated weed
management programs similar to the Proposed Action for their lands. Chemical and mechanical
treatments would increase the potential for water quality issues, increased erosion, and disturbance at
project sites, however mitigation measures and project coordination would reduce these impacts.
Cooperative noxious weed projects would provide a long-term benefit. Weed treatments conducted by
agencies adjacent to or within the Navajo Nation, such as the NPS and BLM, would result in larger
treatment sites. Herbicide treatments applied by either agency have the potential to increase the amount of
the herbicide applied to a landscape, which would increase the risks for water contamination, herbicide
drift, exposure to chemicals for chemically sensitive individuals, and consumption of contaminated

August 2022 147



Final Programmatic Environmental Impact Statement Bureau of Indian Affairs
Navajo Nation Integrated Weed Management Plan Navajo Region

vegetation by wildlife or livestock. Both these agencies currently consult with BIA and Navajo Nation for
weed treatments, therefore there would not be a significant and cumulative increase in herbicide use under
any of the alternatives. Mechanical treatments would increase ground disturbance, which increases the
risk of soil erosion, soil compaction, and damage to native plant communities. Under Alternative 2,
cooperative implementation of weed management projects with the use of best management practices and
conservation measures would help reduce the severity of these impacts for both agencies. Without the
cooperation of agencies implementing weed projects, best management practices, and species
conservation measures under Alternative 1, there would be a greater cumulative risk for soil erosion,
damage to native plant communities, and spread of noxious weeds.

4.11.3 Community Development

Each chapter on the Navajo Nation has developed a Land Use Plan. The Navajo Nation Division of
Community Development certifies these plans under the Navajo Nation Local Governance Act to provide
the chapters with decision making power and the ability to manage land development at a local level. As
Chapters develop and construct new facilities and infrastructure or repair existing ones, such activities
impact soils, vegetation, and wildlife. Construction activities remove vegetation, disturb soils, and have
temporary noise impacts that could disturb wildlife. If weed treatments are conducted adjacent to
community development there may be cumulative impacts from mechanical methods that increase soil
erosion and compaction, removal of native vegetation, and noise effects on wildlife. Under Alternative 2
and Alternative 3, cumulative impacts would be minor when best management practices and conservation
measures are implemented to reduce soil impacts and planting native vegetation. Wildlife impacts would
still occur; however, they would be short-term. There would be greater cumulative impacts when
community development occurs with weed treatments conducted under Alternative 1 where best
management practices are not implemented. Soil erosion and compaction would increase as soil control
measures would not be implemented and there would be greater impacts to native vegetation since
replanting would not be implemented. There is also a greater risk for noxious weed spread from
community development to adjacent lands treated with mechanical methods under Alternative 1.

4.11.4 Mining Operations

The disturbance created through mining creates conditions conducive to the spread and establishment of
weeds by removing native vegetation and introducing weed seed. While mining and power generation
once represented one of the biggest sources of income for the Navajo Nation, three major coal power
plants have closed in the past 20 years. All mining operations are subject to the Surface Mining Control
and Reclamation Act of 1977 (P.L. 95-87), which requires mines to operate in an environmentally
responsible manner and reclaim mines during and after operations to the same or better condition.
Currently, Navajo Mine is the only active coal mine on the Navajo Nation. In 2014, the Office of Surface
Mining and Reclamation and Enforcement (OSMRE) approved the Pinabete Permit Area to expand coal
mining in approximately 5,600 acres on the Navajo Mine property. As part of the management of the
Navajo Mine, revegetation of disturbed sites is required, with seeds and plant materials coming from
certified weed-free suppliers. The other two mines, Kayenta and Black Mesa Mine, are being reclaimed
after mining operations ceased. Those activities are overseen by OSMRE, the Navajo Nation, and the BIA
until they are returned to the Navajo Nation.

Additionally, there are two approved active leases for sand and gravel mining on Indian trust lands at
Emma Brown Pit and Wheatfield, AZ. Two more proposed sand and gravel leases are under consideration
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for the Teec Nos Pos Gravel Pit and Greasewood Spring, AZ. As part of the permit application, mining
companies submit a Mining and Reclamation Plan that includes how weed management will be addressed
on sand and gravel mines. This plan requires approval from BIA and BLM.

BIA NRO, in cooperation with BLM, proposes development of oil and gas leases on approximately
900,000 surface and mineral estate acres on tribal trust lands and individual Indian Allotments through the
Farmington Mancos-Gallup Draft Resource Management Plan Amendment and EIS (BLM and BIA
2020). Mining includes primarily subsurface mining (horizontal drilling and multistage hydraulic
fracturing), but drill stations and rights-of-way will impact the surface. While BIA is a co-author of this
plan, BLM is responsible for overseeing reclamation after the oil and gas operation is complete.

Mining operations, in general, create large amounts of ground disturbance as topsoil is removed from
mining sites to access soil and mineral resources beneath the earth’s surface. Adjacent areas are also
cleared for spoil areas. Active mines are often devoid of vegetation due to heavy ground disturbance and
modifications. The topsoil is removed, making them poor sites for native vegetation establishment.
Vegetation analysis for the Pinabete Mine indicates that noxious species such as Russian olive, Russian
thistle, tamarisk, cheatgrass, musk thistle, and Canada thistle are present in the main project site (OSMRE
2015). While federal mine permits require restoration work to use weed-free seeds and vegetation,
without follow-up treatments, disturbed sites would create conditions that facilitate the spread of weeds.

Additionally, mining exposes minerals and heavy metals that can contaminate ground and surface water.
A study conducted at water sources near mining activities across the Navajo Nation found that US EPA
guidelines were exceeded in 20% of the water sources for arsenic, 13% for uranium, and 59% for lithium
(Credo et al. 2019). While the natural geology may be responsible for some of this contamination it is
exacerbated by mineral and heavy metal exposure from mining activities and caused considerable public
health effects. While some of the contaminants in mine operations are different than those used in
herbicide treatments, additional contaminants could cumulatively increase health risks for outlaying
communities and residents. Mechanical treatments in combination with mining activities could
cumulatively impact soil stability, native vegetation, sedimentation into drainages especially for
Alternative 1. Cumulative impacts of mining activities when combined with Alternative 2 would be
reduced because best management practices would implement soil stabilization techniques and encourage
the growth of native vegetation through active and passive restoration of treatment sites. OSMRE
currently works with mine operators to provide recommendations for addressing noxious weed
populations. The IWMP can provide guidance on how best to address such populations in a way that is
consistent with neighboring areas and concerns. Additionally, best management practices would establish
buffers around water sources to prevent contamination of herbicides, which would prevent cumulative
impacts to water sources. Finally, integrated weed control in surrounding areas could limit the spread of
noxious weed species to these sites by reducing the cover and density of weed populations.

4.11.4.1 Mine Reclamation

When mines are decommissioned, reclamation activities are conducted for public safety. Reclamation
involves filling in and capping mine entrances to prevent accidental or intentional access to these
locations. On the Navajo Nation, recent funding from the U.S. EPA has been used to reclaim 219
abandoned uranium mines on the Navajo Nation (USEPA 2008). Additionally, the Office of Surface
Mining manages the reclamation of three decommissioned coal mines on the Navajo Nation. Mine
reclamation increases ground surface disturbance. Equipment, heavy machinery, and vehicles at
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reclamation sites are seldom cleaned prior to their arrival, which disturbs soils and could expand noxious
weed populations.

U.S. EPA mine reclamation protocols require that when abandoned or decommissioned mines are sealed
off, sites should be seeded with an approved native plant mix to improve ground cover and soil stability.
To address potential noxious weed infestations, the U.S. EPA stipulates that reclaimed areas be
revegetated with certified weed-free native plant seed mixes. Operators must also meet vegetation cover
requirements for native plants that are equal or better to plant cover on the site prior to mine operations.
However, once areas are returned to the Navajo Nation, there is the potential for previously treated weed
populations to return and spread.

Cumulative impacts from mine reclamation and mechanical weed treatments may increase soil erosion
and compaction, disturb native vegetation, increase sedimentation to adjacent drainages, and provide
wildlife impacts. Under Alternative 2, the proposed action, and Alternative 3 cumulative impacts would
be minimized as best management practices and conservation measures would be implemented. Soil
erosion and sedimentation in nearby drainages would be minimized with by installing erosion control
structures. Native vegetation would be replanted to stabilize soil, enhance wildlife habitat, and provide
livestock forage resources. Wildlife cumulative impacts would be short-term during weed treatment
activities and as native vegetation establishes. Cumulative impacts would be greater when mine
reclamation is combined with weed treatments conducted under Alternative 1 where best management
practices and conservation measures are not required. Erosion control structures would not be required
which could cumulatively increase soil erosion and sedimentation in adjacent drainages. Since follow-up
weed treatments are not required at mine reclamation sites, there is a greater risk for noxious weed
expansion if native plants are not restored after weed treatments.

4115 Current Project List
4.11.5.1 Bureau of Indian Affairs — Navajo Regional Office
o BIA Navajo Regional Office Programmatic Pile Burn Prescribed Fire Plan for Hazardous Fuel
Reduction

e Farmington Mancos-Gallup Draft Resource Management Plan Amendment and Environmental
Impact Statement

o BIA Western Region Integrated Noxious Weed Management Plan and Programmatic
Environmental Assessment for Weed Control Projects on Indian Lands

o Blue Gap Pit Enforcement for Recon Oil for illegal sand and gravel mining

e Humate Mineral Lead for Mesa Verde Resources

e McKinley County Mineral Lease for Sand and Gravel

e Souers Construction for Sand and Gravel Reclamation at Hunter’s Point and Nazlini

e Chance Damon Sand and Gravel Leases at Chinle Pit and Whippoorwill Pit

e Mining and Reclamation of Recon Oil Leases at Blue Canyon, Newcomb, and Kaibeto
e Tsaile Dam Lease

e Draft Range Management Plan for Land Management District 3

e Draft Integrated Resource Management Plan for the Former Bennett Freeze Area

e Amcoal Coal Mine Lease at Church Rock
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o Four Corners Power Plant and Navajo Mine Energy Project

Bureau of Indian Affairs
Navajo Region

Tsegi and Nitsin Canyon Grazing Management Plan and Environmental Assessment
o Oljeto Wash Noxious Weed Control and EA
e Puerco River Noxious Weed Control and EA

¢ Navajo Partitioned Land Resource Management Plan and EA

Draft Standard Operating Procedures for Grazing and Agricultural permits, Range and Cropland

Improvement

4.11.5.2 Navajo Nation Plans

Navajo THAW Implementation Plan

Bodaway Gap Chapter Recovery Plan
Cameron Chapter Recovery Plan
Coalmine Canyon Recovery Plan
Coppermine Chapter Recovery Plan
Kaibeto Chapter Recovery Plan
Leupp Chapter Recovery Plan

Tolani Lake Chapter Recovery Plan
Tonalea Chapter Recovery Plan

Tuba City Chapter Recovery Plan
Nahata Dziil Chapter Recovery Plan

Navajo Nation Community Housing and Infrastructure Department Projects

Landfill and Illegal Dump Sites

e Cameron Clean Closure Project

e Rock Point Landfill and Clean Closure Project

o Kilagetoh Landfill and Clean Closure Project

e Convenience and Recycling Facilities

= Terreon Regional Convenience Center

=  Whippoorwill Regional Convenience Center

= Teec Nos Pos Regional Convenience Center
Abandoned Vehicle Recycling

= Chinle, Ft. Defiance, and Western Navajo Agencies

Certified Navajo Nation Chapter Land Use Plans for:

Leupp
M LeChee
Shonto Dennehotso
Tuba City Tonalea
Kayenta Inscription House
Bodaway/Gap
Birdsprings FORT DEFIANCE
Chilchinbeto Nahata Dziill
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Ganado CENTRAL Tse Daa K’aan
Houck Pinon Sheepsprings

Whippoorwill Springs Tolikan

w Chinle Toadlena/Two Grey
Littlewater Nézlini Hills
Baihaali Tiis Tsoh Sikaad
Whiterock NORTHERN Mexican Water
Ojo Encino_ Beclabito Upper Fruitland
Baca/Prewitt Newcomb Aneth
Casamero Lake San Juan Cove

4.11.5.3 Bureau of Reclamation- Navajo-Gallup Water Supply Project — Upper

Colorado Region

Reach 1 through Reach 12A (Tribal Trust Land) - 1,482 acres.

Reach 12B (Tribal Trust Land) - 28 acres.

Tohlakai Hill PP, SILWTP, PP#2, PP#3, PP#4, and PP#7 (Tribal Trust Land) - 184 acres.
Reach 12.1 & 12.1 (Tribal Trust Land) - 240 acres.

Cutter lateral side of the project Reach 22B and Reach 21 (Tribal Trust Land) - estimated 200
acres.

4.11.5.4 Bureau of Land Management — Farmington Field Office

Department of the Interior Bureau of Land Management Environmental Assessment for the
Farmington Field Office Noxious/Invasive Vegetation Management Spot Treatment Program

Department of the Interior Bureau of Land Management Farmington Proposed Resource
Management Plan and Final Environmental Impact Statement

Department of the Interior Bureau of Land Management Vegetation Treatments using Herbicides
for 17 Western States Final Programmatic Environmental Impact Statement

Department of the Interior Bureau of Land Management Vegetation Treatments for 17 Western
States Final Programmatic Environmental Report

Department of the Interior Bureau of Land Management Final Programmatic Environmental
Impact Statement for Vegetation Treatments using Aminopyralid, Fluroxypyr, and Rimsulfuron
on Bureau of Land Management Lands in 17 Western States.

4.11.5.5 State Plans for Arizona, New Mexico, and Utah

Dine Tah “Among the People” Scenic Road Corridor Management Plan - ADOT
Arizona Department of Transportation Invasive and Noxious Plant Species List
Arizona Department of Transportation Maintenance Operations Guidelines for Vegetation

Management Activities Arizona Department of Transportation Herbicide Treatment Program on
Bureau of Land Management Lands in Arizona

Utah Department of Transportation Integrated Roadside Vegetation Management Program

4.11.5.6 National Park Service

Canyon de Chelly South Rim Road Rehabilitation Draft Environmental Assessment

Cooperative Watershed Restoration Project: Tamarisk and Russian Olive Management at Canyon
de Chelly National Monument Final Environmental Assessment.
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e Invasive Plant Management Plan and Final Environmental Assessment for Flagstaff Area
National Monuments (Wupatki NM, Walnut Canyon NM, and Sunset Crater VVolcano NM)

o Waupatki National Monument Wilderness Eligibility Study

e Bryce Canyon National Park VVegetation Management Plan and Environmental Assessment
e Grand Canyon National Park Exotic Plant Management Plan

e Grand Canyon National Park Fire Management Plan

4.11.5.7 U.S. Department of Agriculture

o Final Environmental Impact Statement for Integrated Treatment of Noxious or Invasive Weeds
for the Coconino, Kaibab, and Prescott National Forests within Coconino, Gila, Mojave, and
Yavapai Counties, Arizona

4.11.5.8 Native American Tribes

e The Hopi Tribe — Programmatic Environmental Assessment for the Management of
Noxious/Invasive Weeds

4.11.5.9 Regional Plans
e San Juan Watershed Woody-Invasives Initiative Implementation Plan
e San Juan Watershed Woody-Invasives Initiative Strategic Plan
e U.S. Environmental Protection Agency Plan for Abandoned Uranium Mine Clean-ups on the
Navajo Nation

4.11.5.10 Tribal Transportation Improvement Program Projects (Navajo DOT, BIA
DOT, State DOTs)

Navajo Nation Department of Transportation

Farmington Field Office (formerly NIIP Roads):

o N101(1); Ojo Amarillo School Access — This project consists of 0.6 miles of new road
construction to provide access to the Ojo Amarillo School. Proposed construction 2018.

New Lands Field Office (Naha Ta Dzill):

¢ N2007(1-1); Rio Puerco Bridge N666 — This project consists of 1.1 miles of new road
construction and bridge replacement. This project is currently under construction.

Shiprock (Northern) Agency:

o N5001(1); Toadlena to Newcomb and Bridges N241 and N214 — This project consists of 6.1
miles of new road construction and two bridge replacements. Proposed construction 2020.

o N5012(1); Sanostee Wash Bridge (N204) — This project consists of 1.2 miles of new road and
bridge construction. Proposed construction in 2020.

o N35(8)/ N5045(1); Sweetwater — This project consists of 6.8 miles of new road and bridge
construction. Proposed construction in 2018.

o N13(3-3); US491 to Red Valley — This project consists of 10.0 miles of road rehabilitation.
Proposed construction in 2021.

e N36(5A-1; US491 to Chaco Wash — This project consists of 7.9 miles of road reconstruction.
Proposed construction in 2023.
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N36; US491 to SR371 (San Juan, NM) — This project consists of 0.25 miles of road
reconstruction. Proposed construction in 2019.

Western Navajo Agency:

N6720(1); Bridge N309 — This project consists of bridge replacement. Proposed construction in
2022.

N71(3); Bird Springs to N15 and Little Singer School Access — This project consists of 7.5 miles
of new road construction including an access road to the Little Singer School. Proposed
construction in 2018.

N6486(1); Lower Laguna Creek Bridges N308 and N314 — This project consists of 0.6 miles of
new road construction and bridge replacement. Project construction in 2022.

N6461(1-2)/ N6460(1); Dennehotso Loop Road — This project consists of 5.7 miles of new road
construction. Proposed construction in 2018.

N609(2); Kerly Street — This project consists of 1.2 miles of new road construction. Proposed
construction in 2022,

N71(1-1)(2-1)/ N2(1); Bird Springs (N71/ N2 Junction) — This project consists of 5.2 miles of
new road construction. Proposed construction in 2022.

N6485(1); Kayenta — This project consists of 2.2 miles of new road construction. Proposed
construction in 2023.

Eastern Navajo Agency:

N11(1a); N9 to Mariano Lake South End — This project consists of 6.2 miles of new road
construction. Proposed construction in 2019.

N7054(1); Pinedale east entrance off N11 — This project consists of 3.5 miles of new road
construction. Proposed construction in 2018.

N55(1-1); Alamo to 1-40 — This project consists of 6.81 miles of road reconstruction. Proposed
construction in 2022.

N46(4)/ N474(4); Counselor SR-550 — This project consists of 7.6 miles of new road
construction. Proposed construction in 2020.

Chinle (Central) Agency:

N8066(3)/ N8065(1); N41 to Kitsilli (Black Mesa) — This project consists of 7.5 miles of new
road construction. Proposed construction in 2021.

N8084(1); Many Farms to N64 — This project consists of 3.5 miles of new road construction and
construction of two new bridges. Proposed construction in 2021.

N12(19-4); Wheatfields Lake to Tsaile (N12/ N64 Junction) — This project consists of 10 miles of
road reconstruction and replacement of two bridges. This project is currently under construction.

N4(5)/ N8031(2)/ N8031(3)/ N8031(4); Pinon to Hard Rocks — This project consists of 12 miles
of new road construction. Proposed construction in 2019.

N251(5-2); North Loop Tselani off N4 — This project consists of 15.2 mile of road rehabilitation
and replacement of a bridge. This project is currently under construction.

N27(2-3)(2-2); Nazlini to Chinle South Portion — This project consists of 5.6 miles of new road
construction. This project is currently under construction.

N27(4-2)(2-3)/ N7(2-3)/ N105(1); Nazlini to Chinle North Portion — This project consists of 5.4
miles of new road construction. This project is currently under construction.
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Ft. Defiance Agency:

e N108(1); Bridge N651 (Tohachi) — This project consists of bridge replacement. Proposed
construction in 2022.

o N9073(1)(2); Blue Canyon road and Bridge N606 — This project consists of 6.5 miles of new road
construction and bridge replacement. Proposed construction in 2019.

o N203(2); Kinlichee Wash Bridge N629 — This project consists of bridge replacement. Proposed
construction in 2022.

e N15(2-3); Burnside to Cornfields — This project consists of 7.1 miles of road reconstruction.
Proposed construction in 2018.

o N9402(1); Rio Puerco Bridge N656 — This project consists of bridge replacement. Proposed
construction in 2022.

e N12(13-2); Wheatfields Lake to Agency Line (Whiskey Creek) — This project consists of 10.0
miles of road reconstruction. Proposed construction in 2021.

e N15(3-1) (4-1) Cornfields to Sunrise — This project consists of 7.1 miles of road reconstruction.
Proposed construction in 2022.

e Navajo Agricultural Products Industry Noxious Weed Program

e Naat’Tsis’Aan Scenic Byway Corridor Management Plan

e 2016 Navajo Nation Long Range Transportation Plan

¢ Navajo Nation Agriculture Resource Management Plan EIS

e Fort Defiance Agency District 14 EA

e Navajo Nation Department of Agriculture Tribal Ranches Program

5.0 CONSULTATION AND COORDINATION

5.1 Public Scoping and Involvement

As part of the environmental review process, the BIA held public scoping meetings to obtain public,
stakeholder, and cooperating agency input required by the NEPA regulations. The NOI was published in
the Federal Register on January 14, 2013 with a 45-day comment period, originally ending on February
27, 2013. After receiving several comments to extend the scoping period for additional scoping meetings,
a Notice to Extend the Scoping Period was published in the Federal Register on March 8, 2013, extending
the scoping period to March 20, 2013. Public Scoping meetings were held during the initial scoping
period at five locations on the Navajo Nation. Notification of Public Scoping meetings were advertised in
local newspapers, radio announcements, and on fliers at Navajo Nation Chapter Houses. During the
scoping period, 45 comments were received. The final plan and PEIS analysis were developed with
consideration of the received comments, however the NEPA process was delayed due to funding issues.
The environmental review process was resumed in August 2019 to complete public hearings and final
PEIS. Additional public comments were requested with the resumption of this project during April — May
2021. A full summary of all scoping activities is described in further detail in Appendix D.
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