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G.1. INTRODUCTION 

This appendix describes Western’s approach to using herbicides to control vegetation 
along the San Joaquin Valley ROWs. The approach is based on Western’s 2007 
Integrated Vegetation Management (IVM) Guide and Transmission Vegetation 
Management Program (Western 2007) and related operations and maintenance (O&M) 
activities planned for the San Joaquin Valley. Western updates its IVM Guide 
periodically in response to changes in regulatory requirements, best management 
practices, and industry standards. The use of some herbicides listed in this appendix 
may be restricted, new herbicides may be approved for use, and application techniques 
may evolve. This appendix presents information current at the time of publication of this 
Environmental Assessment (EA); future changes in Western’s herbicide practices would 
be within the scope of environmental evaluations described in this EA. 

Historically, Western’s vegetation management activities have been restricted primarily 
to control vegetation which poses a fire or safety hazard to transmission facilities. 
However, the IVM approach expands the vegetation management activities to include 
the control of noxious or undesirable weeds and to promote low-growing plant 
communities within the ROW. IVM is a more sustainable, cost-effective, and long-term 
solution, through the use of herbicides in a controlled and managed way. 

Western considers several factors when selecting the appropriate, effective, and safe 
herbicides for IVM. Western has determined that it is generally desirable to select an 
herbicide that has low toxicity, will not move from its target or leach into groundwater 
(low water solubility), and will not persist in the environment for a long period of time 
(low persistence). Western selects herbicides that meet these criteria. 

Western uses several different methods to apply herbicides. The method selected 
depends on the type of control needed, the type of vegetation to be controlled, and the 
site situation (site conditions and locations). Some of the methods that Western utilizes 
are stump treatment, basal spray/treatment, foliage spray/treatment, soil treatment 
(preemergence), and under- surfacing materials treatment.  

Sections 7 and 8 of Western’s 2007 IVM Guide provide information on herbicide 
formulation, herbicide application, pre-application procedures, safety precautions, 
record keeping, and clean up. The portions of this information that are related to the 
evaluation of environmental effects of the Proposed Action in this Environmental 
Assessment are presented in this Appendix.  

G.2. HERBICIDES SELECTED FOR USE BY WESTERN 

Western considers several factors in selecting appropriate, effective and safe herbicides 
for use in the project area. Figure G.2-1 demonstrates a screening process for selecting 
an herbicide. It is generally desirable to select an herbicide that has low toxicity, will not 
move from its target or leach into groundwater (low water solubility), and will not remain 
in the environment for a long period of time (low persistence). However, each factor 
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must be considered in light of the herbicide’s intended use, its effectiveness, the target 
vegetation, and the site characteristics. 

Selecting the right herbicide treatment can also be done through a decision tree 
exercise, in which the most important factors are queried with a “yes”/”no” outcome to 
lead to the best herbicide mix for the species present, site conditions, seasonal or 
climatic conditions, and type of application used.  

Based on information about herbicides that have been successfully used by Western, a 
list of suggested herbicides has been developed. Table G.2-1 lists those herbicides by 
common (chemical) and trade names, along with their EPA Registration numbers, 
manufacturers, and type of use.  

 
Source: Western 2007 

Figure G.2-1. Western’s Herbicide Selection Process 
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Table G.2-1. Herbicides Selected for Use in the Project Area 

Herbicide Trade Name 
EPA Registration 

Number 
Manufacturer or 

Distributor 
Use 

Chlorsulfuron Telar® DF** 352-522 DuPont ROW 

Dithiopyr Dimension Ultra 40® 62719-445 Dow AgroSciences Landscaped Areas 

Flumioxazin Payload® 59639-120 Valent USA Bareground – Substations, 
Kochia control 

Glyphosate Roundup® PRO** 

Aquamaster® 
(aquatic)** 

Rodeo® (aquatic)** 

524-475 

524-343 

 
62719-324 

Monsanto 

Monsanto 
 
Dow 

Substations 
Areas near water, wetlands 
 
Areas near water, wetlands 

Imazapyr Habitat® (liquid)** 

Stalker®** 

 

Arsenal® ACC** 

241-246 

241-398 

 

241-299 

BASF Corporation 

BASF Agricultural 
Products 

BASF 

Substations, ROW 

Stump Treatment 

 

Substations, some ROW  

Oxyfluorfen GoalTender®  62719-447 Dow 

AgroSciences 

Landscaped Sites – 
Bareground Control 

Sulfometuron Methyl Oust® XP** 352-601 DuPont Storage Yards, Subs 

Sulfometuron Methyl 
and Chlorsulfuron 

Landmark® 

MP® 

352-621 DuPont Bareground - Substations 

Mefluidide Embark® 2S** 

(Plant growth 
regulator) 

2217-759 PBI/Gordon Buffers, around subs. (on 
grass) 

Tebuthiuron Spike® 80DF** 62719-107 Dow AgroSciences Substations 

Triclopyr Garlon 3A®** 

Garlon 4®*8 

Pathfinder ®** 

62719-37 

62719-40 

62719-176 

Dow AgroSciences ROW 

 

Stump Treatment 
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Herbicide Trade Name 
EPA Registration 

Number 
Manufacturer or 

Distributor 
Use 

Pendamethalin Pendulum WDG® 241-340 BASF Specialty 
Products 

Substations 

Oryzalin Surflan A.S. ® 70506-44-829 United Phosphorus Inc Substations 

Fluroxypyr Vista® 62719-308 Dow AgroSciences ROW, Substation 

esp. for Kochia 

Paclobutrazol Profile 2SC® (Tree 
growth regulator) 

67690-22 SePRO Corporation ROW (sensitive areas) 

Substations (screens) 

Trifluralin Biobarrier® 

Biobarrier II® 

59823-1 

59823-3 

Reemay Substations, yards 

Source: Western 2007 

Not all herbicides are equally appropriate, effective, or safe, given different site 
conditions and locations. In selecting a particular herbicide and formulation to use, 
Western follows label directions, and matches the particular site conditions to the label 
precautions and type of herbicides (e.g., selective vs. nonselective). Also, Western 
checks to see if the herbicide is restricted to certain uses under State of California 
regulations or if it is approved by a Federal land management agency, if one is involved. 
Table G.2-2 presents some factors that Western considers in selecting a particular 
herbicide/formulation for vegetation control. 

To help in determining which herbicide is most appropriate, Tables G.2-3 and G.2-4 
present more information about the suggested herbicides, such as: 

 Relative toxicity 
 Persistence 
 Leaching potential 
 Label restrictions 
 State-specific restrictions 
 Formulation or application method normally used 

Table G.2-3 lists the non-selective herbicides that are used primarily at substations and 
yards. Table G.2-4 lists the selective herbicides that affect broadleaf plants and trees, 
but not grasses, and are used on rights-of-way, plus some selective pre-emergent 
herbicides and growth regulators used at substations, yards, and tree screens. 
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Table G.2-2. Factors Western Considers In Selecting an Herbicide 

Factor Comment 

Type of control needed Generally use non-selective herbicides for “bareground” only or where 
they can be applied very selectively. 

Type of undesirable species Check label, literature and applicator experience for plant susceptibility 
to certain herbicides; see Table 11-1 for herbicides recommended for 
specific noxious weeds. 

Potential damage to adjacent crops and/or 
desirable vegetation (from soil-applied 
herbicides) 

Do not use herbicides with multiple chemical characteristics that have 
significant potential for off-target movement. Check label for 
precautions. Use only herbicides that will not injure or destroy 
desirable plants by root absorption if roots of desirable plants extend 
under area to be treated. 

Potential pollution of surface water - proximity 
and topography 

Use only an herbicide approved for use close to water bodies where 
runoff could carry herbicide to water. 

Potential pollution of groundwater - site 
geology/soils and depth to groundwater 

Use an herbicide with low leaching potential and low persistence if 
groundwater is shallow and/or soils are sandy (permeable) and have 
low organic matter. Check label for particular susceptibilities; use low-
drift formulation and nonpersistent herbicide. 

Exposure of humans and animals Check label for restrictions; use low toxicity herbicide. 

Exposure of sensitive aquatic species, including 
amphibians 

Use herbicides and adjuvants that are labeled for aquatic use and that 
do not contain a surfactant as an inert ingredient (e.g., Aquamaster®, 
Rodeo®); restrict or limit use near sensitive habitat. 

State or Federal Agency (e.g., BOR) restrictions  Check State and agency approved lists or guidance 

Source: Western 2007 
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Table G.2-3. Non-Selective Herbicides Available for Use in the Project Area 

Chemical 
Common Name 

Trade Name(s) 
Treatment 
Method(s) 
Available 

Soil Persistence Leaching Potential Label Restrictions (see 
label for details) 

Glyphosate Roundup® PRO; 

Rodeo® (aquatic), 
Aquamaster® 

(aquatic) 

Accord® 
Concentrate 

Foliage Spray Depends on soil texture and 
organic matter content. Half-life 
is from 3-130 days (30 days). 
Not active in soil. 

Low potential1,6 Limit drift; use only when 
potential for drift to sensitive 
areas (e.g., endangered species 
habitat) is minimal. Skin/eye 
contact; inhalation; ingestion. 
Note: Rodeo® and Aquamaster® 
do not contain a surfactant; the 
inert ingredient is water. 

Imazapyr Arsenal® 

Stalker® 

Soil Treatment Broken down by exposure to 
sunlight and by soil 
microorganisms. Remains 
active in the soil for 6 months to 
2 years.1 Half-life in soil is 90 
days. 

Low potential1,7,8 Limit drift; use in/near water, 
wetlands, irrigation ditches or 
water flows onto agricultural 
land; endangered plants and 
habitat; inhalation, ingestion, 
skin/eye contact. 

Sulfometuron 
Methyl 

Oust® XP Soil Treatment Half-life in soil is 60 days Relatively high6 Limit drift or use in/near water; 
particles that move off site can 
damage non-target crops, 
vegetation. 

Sulfometuron 
methyl and 
Chlorsulfuron 

Landmark MP® Soil Treatment See base chemicals Relatively high – see 
base chemicals 

Limit drift or use in/near water; 
particles that move off site can 
damage non-target crops, 
vegetation. 



San Joaquin Valley ROW Maintenance EA 

Final EA G-8 December 2011 

Chemical 
Common Name 

Trade Name(s) 
Treatment 
Method(s) 
Available 

Soil Persistence Leaching Potential 
Label Restrictions (see 

label for details) 

Flumioxazin Payload® Foliage Spray Low – half-life of 15 days Low Do not apply to water; toxic to 
aquatic invertebrates; so no 
apply where runoff is likely to 
occur 

Diuron and 
Tebuthiuron 

SpraKil SR-13® Soil Treatment See Diuron. Tebuthiuron can 
persist for up to 2 years 

Known to leach under 
certain conditions 

 

Do not apply to water; may 
result in groundwater 
contamination in areas with very 
permeable soils and shallow 
water table 

Dithiopyr Dimension Ultra 40® Foliage spray Highly adsorbed; persistent Highly immobile Highly toxic to aquatic 
organisms; watch for drift and 
runoff near aquatic sites; do not 
apply directly to water or when 
conditions favor drift 

Oxyfluorfen GoalTender® Soil Treatment Readily biodegradable High potential for mobility 
in soil 

Do not apply to water; highly 
toxic to fish, wildlife, aquatic 
invertebrates, and plants; runoff 
is an issue 

 Source: Western 2007 
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Table G.2-4. Selective Herbicides Available for Use in the Project Area 

Chemical 

Common Name 
Trade Name(s) 

Treatment Method(s) 

Available 
Soil Persistence 

Leaching 
Potential 

Label Restrictions 
(see label for details) 

Chlorsulfuron Telar® DF Foliage Spray 6-12 months residual2. Half-
life of 1-3 months. (30 days) 

High potential in 
permeable soils. 

Limit drift, do not apply to water. 

Clopyralid Transline® Foliage Spray Moderate residual2 1-5 
months. Half-life of 2-10 
weeks. (20 days) 

Relatively high. Human health - ingestion, 
skin/eye contact. Do not apply 
to water, where have 
permeable soils. 

Triclopyr Garlon 3A® 

Garlon 4® 

Pathfinder II® 

Foliage Spray 

Basal Treatment 

Moderately residual. Half-life 
or 46 days. 

Low to Moderate - 
leaching potential 
depends on soil type, 
acidity, and rainfall. 

Limit drift, use near endangered 
plants; irrigation ditches, 
domestic water; inhalation 
skin/eye contact; combustible. 

Pendamethalin (does 
not affect many 
weeds, trees) 

Pendulum WDG® Soil Treatment 

(Preemergent control; often 
used in mix with Roundup® 

in landscaped areas) 

Half-life of 60 days. Low Toxic to fish; do not apply to 
water; limit drift. Avoid contact 
with eyes, skin, and clothing. 
May discolor sprayed surfaces. 

Oryzalin (does not 
affect many weeds, 
trees) 

Surflan A.S.® 

Oryzalin 4® 

Soil Treatment 

(Preemergent control; often 
used in mix with Roundup®) 

in landscaped areas) 

Half-life of 60-90 days Low Do not apply to water; limit drift; 
avoid contact with skin, eyes, 
and clothing. May discolor 
sprayed surfaces. 
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Chemical 

Common Name 
Trade Name(s) 

Treatment Method(s) 

Available 
Soil Persistence 

Leaching 
Potential 

Label Restrictions 
(see label for details) 

Mefluidide Embark® 

(Plant Growth 
Regulator) 

Foliage Spray Not persistent in soil. Half-
life of 2 days. 

Low - adsorption on 
the soil insignificant. 

Limit drift; do not allow animals 
to graze on treated areas; avoid 
contact with skin, clothing; do 
not apply to water. 

Paclobutrazol Profile or Cambistat 
2SC® 

Tree Growth 
Regulator 

Soil drench, 

Soil injection 

Average half-life =  

1-3 years. 

Very low. 

High adsorption, 

low solubility. 

Do not apply to water or where 
surface water present; avoid 
contact with skin, eyes, 
clothing. (Can affect nearby 
non-target vegetation) 

Trifluralin Biobarrier® 

Biobarrier II® 

Subsurface 

herbicide impregnated 

geotextile 

placement 

Half-life of 60 days. Usually high4, but 
probably lower in this 
product (time-release 
nodules) 

Toxic to fish; do not apply to 
water or wetlands; avoid 
contact with eyes, skin, 
clothing. 

Fluroxypyr Vista® Foliage Spray Half-life of 1-4 weeks Relatively low 
sorptivity and 
therefore has potential 
for leaching, but also 
low water solubility 
and rapid dissipation 
in field. 

Toxic to fish; do not apply to 
water or wetlands; drift can 
affect non-target aquatic 
organisms and plants. 
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Chemical 

Common Name 
Trade Name(s) 

Treatment Method(s) 

Available 
Soil Persistence 

Leaching 
Potential 

Label Restrictions 
(see label for details) 

Aminopyralid Milestone® Foliage Spray Relatively immobile; not very 
persistent; shorter half-life 
than clopyralid and picloram. 

Minimal leaching 
below 15-30 cm 

Do not apply to water 

 Source: Western 2007 
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G.3. HERBICIDE APPLICATION METHODS 

Western uses several different methods to apply herbicides. Selecting a method 
depends on the type of control needed, the type of vegetation, and the site situation 
(site conditions, location). These methods include: 

 Stump treatment 
 Basal spray/treatment 
 Foliage spray/treatment (post-emergence) 
 Soil treatment (pre-emergence) 
 Under surfacing materials treatment 

Generally, all of these are options for use on rights-of-way to control brush or noxious 
weeds. At substations and yards, non-selective herbicides are usually applied either as 
soil treatments or foliage applications. 

G.3.1 Stump Treatment 

Stump treatment generally involves cutting a tree down and treating the freshly cut 
surface, specifically the cambium layer, with herbicide. Species, stem diameter, and 
stump height dictate which herbicide and solution type (i.e., oil-based, water-based, or 
undiluted herbicide) should be used (Figure G.3-1). This type of treatment is used when 
vegetation is cut to ground line. Therefore, its primary uses are: (1) initial clearing and 
(2) maintenance clearing of individual trees that have grown. 

 
Source: Western 2007 

Figure G.3-1. Example of Stump Treatment Method 

Stump injection is another method of stump treatment. The method that has been used 
within Western is the EZJECT® capsule injection system. The system is composed of 
two parts - an application lance and an herbicide-impregnated capsule, which can 
contain one of several different herbicides. With this system, the herbicide is injected 
directly in the tree or stump, thereby avoiding drift or impacts to desirable vegetation.  
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G.3.2 Basal Spray/Treatment 

The basal treatment method involves spraying the lower part of the stem of target 
vegetation with an herbicide diluted in oil. Only certain herbicides are appropriate for 
this use (Figure G.3-2). It is more selective than a foliage spray and is low profile; it 
does not produce immediate brownout of vegetation and can be applied during the 
dormant season. Therefore, this treatment may be prescribed where: 

 Brush is too tall to foliage spray without causing unacceptable drift. 
 The right-of-way is adjacent to cropland, residences, susceptible vegetation, or 

other sensitive areas, and drift is a problem. 
 The right-of-way contains a high density of desirable vegetation, which could not 

be avoided with foliage spray. 
 The right-of-way is in a visually sensitive area where immediate brownout would 

be unacceptable, and, due to seasonal limitations, only those foliage sprays 
which cause immediate brownout can be used. 

 
Source: Western 2007 

Figure G.3-2. Example of Basal Spray Treatment Method 

To basal spray, maintenance personnel apply the herbicide to the lower 12 to 18 inches 
of the tree trunk or brush from early spring to mid-fall. Some species can be treated 
during winter, as long as snow/ice do not prevent contact of the chemical with the bark.    
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G.3.3 Foliage Spray 

Foliar spraying is a common method of applying herbicides on brush up to 15 feet tall. 
This consists of applying a mixture of herbicide, water, and surfactant to the entire 
plant's foliage and stems (Figure G.3-3). Because it is sprayed up into the air, drift can 
be a problem under certain conditions. Also, most foliage sprays cause immediate 
brownout of vegetation. Therefore, in cases where drift or brownout is a problem, either 
foliage spraying is eliminated, or an alternate treatment (basal, or cut and stump 
treatment) is prescribed. 

To apply herbicides using a foliar spray, make applications from early summer to late 
September, depending on the choice of herbicide. 

 
Source: Western 2007 

Figure G.3-3. Example of Foliage Spray Treatment Method 

G.3.4 Soil Treatment 

Bareground applications of non-selective herbicides prevent the establishment of 
vegetation. In some instances, soil-active herbicides can be applied to the base of a 
tree to provide control. These herbicides are available in both liquid and solid (granular 
or pellet) formulations. Rainfall is required for activation (Figure G.3-4). 
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Source: Western 2007 

Figure G.3-4. Examples of Soil Treatment Methods 



San Joaquin Valley ROW Maintenance EA 

December 2011 G-15 Final EA 

Herbicides applied evenly to the soil surface move into the root zone of the targeted 
plants with rainfall or overhead moisture. 

As a component of Western’s Transmission Vegetation Management Program, Western 
has developed multiple year weed control programs for substations and other yards 
where "total" or bare ground residual weed control is necessary. Following this type of 
vegetation management program for bare ground control offers high performance, 
economical use of funds, and labor savings. Western can eliminate all vegetation from a 
given site by establishing a multiple year program. This plan is based on an initial first 
year program, followed by several years with a maintenance program. 

Consistency, when using bare ground herbicides, is achieved when reducing the 
influence of key limiting factors. Western's standard for bare ground control should be 
an area that is clean, free of weeds, for an entire growing season. To achieve this 
expectation, manage these seven limiting factors: 

1. Skipping an annual treatment typically results in weed escapes. 
2. Mismatching an herbicide to a tolerant weed will result in poor control. 
3. Rate shaving the recommended rate results in weed escapes. 
4. The use of weak, less persistent herbicides allows for regrowth on the site. 
5. The lack of a multiple year program adds unnecessary retreatment cost. 
6. Failure to initially clean up the site results in chronic control problems. 
7. Applications made after the weeds have emerged, late in the season, typically 

result in reduced performance. The weeds become established and moisture 
is not present to properly activate the residual herbicide to place it in the root 
zone of the germinating weeds. 

G.3.4.1 Initial Treatment (First year clean up) 

This program is implemented when an area has not been previously treated or the area 
is experiencing weed escapes during the growing season. A preemergent application 
must be used to clean up areas previously untreated or neglected.  

G.3.4.2 Maintenance Treatment Programs (Second and Third years) 

This program is used to maintain the initial treatment. If weeds begin to reenter this 
treatment, Western rotates back to the initial treatment program for one year. A yearly 
evaluation is often performed to fine tune the herbicide rate and combination.  

G.3.4.3 Weed Resistance 

These multi-year programs involve the rotation of herbicide products to achieve better 
control and best management practices to minimize off-site environmental impacts. 
Different herbicide products have different modes of action related to how they affect 
weed growth. When mixing herbicides with different modes of action, a broader 
spectrum of control is achieved for weed resistant to particular herbicides. 
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G.3.4.4 Non-Selective Herbicides 

Non-selective herbicides can be very effective, but require special attention because 
they can affect adjacent desirable vegetation (including underlying roots) and/or readily 
leach into shallow groundwater. To reduce off-target risk, Western applies these 
herbicides only (1) where they will not be carried from treated areas in drift or surface 
water runoff; (2) where treated soil will not be blown or otherwise be moved into 
cropland; and (3) where shallow groundwater will not be affected.  

G.3.4.5 Postemergent Contact Herbicides 

On occasion it is necessary to add a postemergent contact herbicide to a tank mix of 
bare ground herbicides for a quick burn down, if weeds have already emerged from the 
ground. Postemergent contact herbicides have little or no residual soil activity, and 
therefore need to be applied throughout the growing season. A very effective, 
nonselective postemergence herbicide is glyphosate. Any postemergent herbicide 
would have to be applied periodically to control weeds germinating throughout the 
growing season if no residual herbicides have been applied in conjunction with the 
postemergent contact herbicides. Complete control of weeds may require retreatment. 
There are glyphosate formulations that are registered for aquatic sites. 

G.3.4.6 Application Timing 

Bare-ground applications can be done in the spring or fall. Fall applications (October - 
November) are appropriate under the following conditions:  

1. Rainfall is less than 15 inches per year. 
2. Wind and temperature are stable. 
3. Winter rain and snow accumulation insure that the herbicide will be positioned 

into the soil below the plant’s roots germinating in the spring.  
4. Sensitive crops adjacent to treated areas will be harvested. 

Spring applications (February - March) are appropriate under the following conditions:  

1. When the rainfall is greater than 15 inches per year. 
2. With soil types that have greater potential for leaching or run off. 
3. In warmer climates where weed germination might occur earlier in the season. 

G.3.4.7 Application Parameters 

Sensitive Crops – During application, Western minimizes spray drift to avoid off-target 
damage to desirable plants. Applicators are knowledgeable of the chemical tolerance of 
adjacent vegetation, crops, and ornamentals. Care is taken with treatments which will 
interface (e.g., surface runoff or drift) with agricultural crops. Western accounts for 
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weather conditions and limits applications accordingly. Additionally, Western uses drift 
control agents to reduce drift. 

Spray-Marking Dye – Western may require that a spray-marking dye be added to the 
spray solution when liquid herbicides are being applied. The spray-marking dye is a 
temporary colorant added to the spray solution for marking spray applications. Sunlight 
or rain will entirely fade the colorant in about 1.5 to 2 days. By adding a colorant to the 
spraying system, spray application contractors will be able to accurately and uniformly 
apply herbicides. In addition, Western personnel will be able to observe where 
herbicides have and have not been applied to the surface of the graveled yard and 
outside the perimeter of the security fence. This makes inspection of contractor work by 
Western personnel much easier and more reliable. 

G.3.4.8 Best Management Practice for Bare Ground Applications 

When applying any bare ground herbicide, there are always inherent risks that the 
chemical will move off-site with surface water runoff. To minimize future movement of 
herbicides from applications done at substations, yards, around transmission line 
structures, and other facilities where bare ground control is desired, Western considers 
the following best management practices: 

Climatic Conditions – The degree of pesticide leaching and transport in surface water 
at a particular site depends in part on precipitation events. Runoff potential can be 
minimized by observing weather patterns and avoiding pesticide application before 
major precipitation events. The immediate weather forecast is useful in making a 
specific application decision. 

Application Perimeter Buffer Zone – Applications should be done so as to minimize 
off-site impacts by minimizing drift and restricting weed control to 2 feet outside the 
security fence of any substation or yard, and to minimize drift to any portion of the right-
of-way around structures where clearing of vegetation is needed for fire control. On 
occasion, the ditches which collect and direct surface water runoff can act as detention 
structures where vegetation is killed. Outside the security fence, vegetation should be 
mowed if possible. 

Highly Sensitive Areas – In those areas where potential exists to damage sensitive 
crops as a result of runoff, a post-emergent strategy that includes the herbicide 
glyphosate should be considered. The post-emergent strategy will, however, require 
multiple applications during the growing season since there is no residual control. 
Consideration can be given to using glyphosate in a mix with other herbicides to gain 
broader coverage and preemergent control. 
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G.4. WESTERN ENVIRONMENTAL PROTECTION REQUIREMENTS  

Adverse effects to the atmosphere, soil, or water in the environment can occur as a 
result of misuse of herbicides. Western selects herbicides based on site-specific 
conditions and applied according to all directions, warnings, and precautions on the 
herbicide label. 

The following environmental standards and procedures are relevant to all methods of 
vegetation control in the project area. These measures should be looked upon as 
means to avoid or minimize environmental impacts of vegetation control, thereby 
mitigating the effects of the various control procedures. 

1. Comply with all applicable Federal and State laws and regulations, and 
interagency agreements, in conducting vegetation management treatments. If 
interagency agreements limit vegetation clearing such that power system 
reliability could be compromised, attempt to re-negotiate these agreements to 
allow for removal or reduction of vegetation where flashover or fire dangers 
exist. 

2. Select treatments for specific sites based on considerations of sociological, 
economic, and ecological consequences; that is, use an IVM decision-making 
process. 

3. Strictly observe herbicide application rates, application techniques, and 
restrictions as specified on EPA-approved label instructions . 

4. Use licensed herbicide applicators exclusively as specified by State law. 
5. Strictly observe application buffer zones around water bodies -- See Table G.4-1 

for minimal buffers that should be observed during herbicide application near 
water bodies, unless other buffers are specified by agency agreement or 
regulation. 

Table G.4-1. Application Buffers Near Water Bodies 
Herbicide Application Method Minimum Water Buffer Width* 

Foliage Spray 

Basal Spray 

Stump Treatment 

Soil Treatment - Pellets 

50 feet 

10 feet 

10 feet 

10 feet 

Source: Western 2007 

*These are minimum buffers – buffers used should be sufficient to prevent adverse 
environmental impacts and should depend on site specific conditions, label restrictions, and any 
land management agency restrictions 

6. Observe wind and weather limitations for herbicide applications to minimize drift 
and runoff. Apply chemicals when wind is calm or when a light breeze is 
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blowing away from non-target plants. See Table G.4-2 for a summary of 
weather-related restrictions for herbicides applications. Use drift control 
agents (if necessary) to avoid hazard of damage to nearby plants. 

Table G.4-2. Weather summary - restrictions for herbicide applications 

Control Method 
Max. 
Temp 

Minimum 
Humidity 

Precip. Wind Season 

Foliar Spray 75º 30% None 0-5 MPH Spring/Summer3 

Stump Treatment -- -- Minimal -- Frost Free1 

Pellet/Soil Applications -- -- 2 -- Frost Free1 

Basal Spray 75º 30% Minimal 0-10 MPH Frost Free1 

Source: Western 2007 

1 Wood must not be frozen to permit penetration. 

2 Moderate precipitation required to move chemical in soil. 

3 Or as specified on herbicide label. 

7. Prevent groundwater and surface water contamination by using preventative 
measures. Recognize that the greatest potential for groundwater 
contamination from herbicides occurs with the following conditions: 

 Herbicide - highly soluble; low soil absorption; persistent. 
 Soil - permeable - sandy, gravel, low organic matter. 
 Site - shallow groundwater, nearby surface water, wet climate, floodplain. 
 Management - high rate or frequency of application, soil-applied herbicide, 

application before heavy rain. 
8. Where warranted and feasible, monitor herbicide residues and soil and water; 

monitor the fate of herbicides (in groundwater and surface water) used as 
high allocation rates for substation weed control. 

9. Strictly observe all laws and regulations governing herbicide handling, storage, 
and disposal and spill cleanup. 

10. Observe buffers/reduce disturbance if endangered/threatened/rare species are 
likely; check label restrictions. 

11. Research continually into new vegetation control methods and documentation of 
study designs and results. 

12. Train herbicide applicators to ensure proper application rates and herbicide 
placement are used; inspect herbicide operations to ensure proper 
implementation. 

G.5. Herbicide Risk 

The following sections provide summaries of the risks for a subset of herbicides for 
which the U.S. Forest Service (USFS) has performed risk assessments and that are 
available for use in the project area as determined by the Western. Full risk 
assessments are available at www.fs.fed.us/foresthealth/pesticide/risk.shtml. 
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G.5.1 Clopyralid 

The Forest Service uses only the commercial formulation of Clopyralid named 
Transline. Transline is a liquid formulation that is manufactured by Dow AgroSciences. 
The most common method of application of Transline is backpack (selective foliar) and 
boom spray (broadcast foliar). Transline is labeled for use only in non-crop areas such 
as rights-of-way and the maintenance of wildlife openings, tree plantations, rangeland, 
and permanent grass pastures. Technical-grade Clopyralid contains 
hexachlorobenzene as a contaminant, a classified carcinogen; however, Clopyralid is 
classified as practically nontoxic in microorganisms, aquatic vertebrates, aquatic 
freshwater invertebrates, estuarine/marine invertebrates, and slightly toxic in terrestrial 
animals.  

The herbicide Clopyralid is used in the control and management of broadleaf weeds. 
This herbicide is relatively specific to broadleaf plants because Clopyralid is rapidly 
absorbed across leaf surfaces but much less readily absorbed by the roots of plants. 
Clopyralid is a plant growth regulator and acts as a synthetic auxin or hormone, altering 
the plant’s metabolism and growth characteristics, causing a proliferation of abnormal 
growth that interferes with the transport of nutrients throughout the plant. Terrestrial 
plants are the nontarget species that would most likely be damaged by Clopyralid. 
Sensitive crops or other desirable sensitive plant species could be adversely affected by 
the off-site drift of Clopyralid under a variety of different scenarios depending on local 
site-specific conditions. However, more tolerant plant species are not likely to be 
affected unless they are directly sprayed or subject to substantial drift, although drift 
should not be allowed. Transline should only be used under calm conditions (wind no 
greater than 10 mph) and should be kept out of lakes, ponds, streams, and other bodies 
of water.  

Clopyralid has a tendency to move into soil rather than to be transported by runoff, 
additionally; off-site movement of Clopyralid by soil runoff does not appear to be a 
substantial risk to nontarget plant species. Clopyralid does not bind tightly to soil and 
thus would seem to have a high potential for leaching. Studies indicate that leaching 
and subsequent contamination of ground water is likely to be minimal. Aquatic plants do 
not appear to be at any substantial risk from any plausible acute or chronic exposures; 
however, in the very extreme case of an accidental spill of a large amount of the 
herbicide into a relatively small body of water, sensitive aquatic plants could be 
damaged.  

In technical grade Clopyralid, hexachlorobenzene, a carcinogen, is a contaminant with a 
concentration of approximately 2.5 ppm or less. Although technical grade Clopyralid has 
been subject to several chronic bioassays for carcinogenicity and none of the bioassays 
have shown that Clopyralid has carcinogenic potential, it does contain low levels of 
hexachlorobenzene which is ubiquitous and persistent in the environment. The major 
sources of general exposure for the public to hexachlorobenzene involve industrial 
emissions, proximity to hazardous waste sites, and the consumption of contaminated 
food. Virtually all individuals are exposed to hexachlorobenzene and virtually all 
individuals are exposed to hexachlorobenzene in their bodies. Due to the relatively 
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small amounts of Clopyralid that will be used Western, the application of herbicide is not 
expected to increase ambient levels of hexachlorobenzene.  

G.5.2 Chlorsulfuron 

Three commercial formulations of chlorsulfuron that are most commonly used for 
preemergent and early postemergent control of many annual, biennial and perennial 
broadleaf weeds are Telar®DF, Glean® produced by Dupont, and Corsair™ produced 
by Riverdale. The primary method of application for Telar®DF and Corsair™ is 
backpack (selective foliar) and boom spray (broadcast foliar). Boom spray is the 
application used in rights-of-way management. Glean® is the only formulation of 
chlorsulfuron registered for aerial application; however, the Forest Service does not use 
aerial application of chlorsulfuron.  

All formulations of chlorsulfuron are labeled for the control of many annual, biennial, and 
perennial broadleaf weeds. None of the formulations are specifically registered for 
forestry use. Additionally, Telar®DF and Corsair™ are labeled specifically for noncrop, 
industrial site use and Glean® is labeled for agricultural use. For Telar®DF there is a 
label specifically for use in California. All formulations are recommended to have a non-
ionic surfactant added as an adjuvant for postemergence applications. Chlorsulfuron is 
formulated as a dry flowable granule. 

Chlorsulfuron is an effective and potent herbicide and could have adverse effects on 
some nontarget plant species, both terrestrial and aquatic, unless measures are taken 
to limit exposure. Damage to nontarget plant species after ground broadcast 
applications could extend to distances of greater than 900 feet from the application site; 
however, when used in backpack (directed foliar) application offsite drift could be 
reduced substantially. The acetolactate synthase (an enzyme that catalyzes the 
biosynthesis of three branched-chain amino acids), which is essential for plant growth, 
is inhibited by chlorsulfuron and effects plant growth. Under conditions that favor runoff, 
the offsite movement of chlorsulfuron via runoff could be substantial. Chlorsulfuron has 
limited water solubility; however, like many other herbicides, chlorsulfuron is much more 
toxic to aquatic plants than to aquatic animals. Thus, if chlorsulfuron is applied in areas 
where transport to water containing aquatic macrophytes is likely, it would be plausible 
that detectable damage could be observed.  

Chlorsulfuron used in Telar®DF has a practically nontoxic classification in 
microorganisms, aquatic vertebrates, freshwater invertebrates, aquatic estuarine/marine 
invertebrates, and terrestrial animals. Application of chlorsulfuron should only be applied 
under calm conditions and drift should not be allowed from the treatment area. 
Chlorsulfuron should be kept out of lakes, ponds, streams, and other bodies of water.  

G.5.3 Glyphosate 

The herbicide glyphosate is used primarily in conifer release, noxious weed control, and 
site preparation. The most common commercial glyphosate products used by Western 
are Accord, Rodeo, and Roundup which use the isopropylamine salt of glyphosate. 
Technical grade glyphosate contains an impurity, N-nitrosoglyphosate, but the amount 
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of this impurity in glyphosate has been classified as toxicologically insignificant by the 
U.S. EPA.  

The most common method of application for glyphosate in Forest Service programs 
involves backpack applied directed foliar sprays; however, glyphosate is applied in hack 
and squirt applications (the bark and cambium of a standing tree is cut with a hatchet 
and the herbicide is then applied to the cut using a squirt bottle) for tree removal 
maintenance of right-of-ways, during site preparation, and conifer release operations.  

The herbicidal activity of glyphosate is due primarily to the inhibition of the shikimate 
pathway which is involved in the synthesis of aromatic amino acids in plants and 
microorganisms (the metabolic pathway does not occur in humans or other animals). 
The two specific biochemical mechanisms of action for glyphosate are uncoupling of 
oxidative phosphorylation and inhibition of hepativ mixed function oxidases. It should be 
noted that the U.S. EPA indicates that glyphosate is classified as Group E: Evidence of 
non-carcinogenicity for humans (although this assessment has been challenged).  

Some formulations of glyphosate recommend the use of a surfactant to improve the 
efficacy of glyphosate and some surfactants may be more toxic than the herbicides with 
which they are used. A risk of using a surfactant is that they may play a substantial role 
in the interpretation of a large number of suicides and attempted suicides involving the 
ingestion of glyphosate formulations, primarily Roundup, the acute mammalian toxicity 
of different glyphosate formulation does not appear to differ substantially. On the other 
hand, the risk characterization for both workers and members of the public in contact 
with glyphosate indicates that there is very little potential risk at the typical application 
rate of 2 lbs a.e./acre. However, glyphosate and glyphosate formulations are skin and 
eye irritants.  

Available toxicity studies suggest potential effects of glyphosate in mammals and birds 
to inhibit oxidative phosphorylation and consequently reduce food conversion efficiency 
as well as the apparent lack of teratogenic activity. In soil microorganisms, under field 
conditions, there is very little information suggesting that glyphosate will be harmful. 
However, glyphosate has a variety of toxic effects in plants, including the inhibition of 
photosynthesis as well as inhibition of respiration and nucleic acid syntheses in plants 
and microorganisms. In higher plants, inhibition of the shikimic acid pathway leads to an 
inhibition or cessation of growth, cellular disruption, and, at sufficiently high levels of 
exposure, plant death. Unintended drift as well as unintended direct deposition are the 
more plausible exposure scenarios for nontarget terrestrial plant species which could 
induce plant death in nontarget species. For sensitive nontarget species of plants the 
upper range of application rate of glyphosate could affect plants as much as 100 feet 
from the application site. Some fish species such as salmonids are more sensitive to 
glyphosate than other species of fish. Yet, amphibians are generally no more sensitive 
to glyphosate than fish. Thus, the use of glyphosate near bodies of water where 
sensitive species of fish may be found (i.e., salmonids) should be conducted with 
substantial care to avoid contamination of surface water. It is worth noting that aquatic 
plants appear to be somewhat less sensitive to glyphosate than the most sensitive 
aquatic animals.  
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G.5.4 Imazapyr 

The herbicide Imazapyr is used in the control of a variety of grasses, broadleaf weeds, 
vines, and brush species, site preparation, wildlife habitat improvement and conifer or 
hardwood release, and right-of-way maintenance. While Imazapyr formulations can be 
used in pre-emergence applications, the most common and effective applications are 
post-emergent when the vegetation to be controlled is growing vigorously. The most 
common application of Imazapyr for right-of-way maintenance is boom spray. However, 
the commercial formulation of Imazapyr, Habitat and Arsenal AC, are commonly applied 
with cut-surface treatment methods while Arsenal and Chopper formulations involve 
backpack (selective foliar) and boom spray (broadcast foliar) operations.  

Imazapyr is an effective herbicide, one in which even tolerant plants that are directly 
sprayed with Imazapyr at normal application rates are likely to be damaged. However, 
Imazapyr is less toxic to conifers, but is toxic to many other non-target plants. Some 
sensitive plant species could be affected by the off-site drift or by off-site movement in 
runoff of Imazapyr depending on local site-specific conditions. Imazapyr inhibits 
acetolactate synthase (ALS), an enzyme that catalyzes the biosynthesis of three 
branched-chain amino acids, all of which are essential for plant growth. Imazapyr is not 
metabolized extensively in plants but is transported rapidly from treated leaves to root 
systems and may be exuded into the soil from the roots of treated plants. Therefore, 
post-emergence application method is more effective than the pre-emergence 
application method.  

Where runoff is prevalent, damage from runoff appears to pose a greater hazard than 
drift. Residual soil contamination with Imazapyr could be prolonged in some areas. 
Some effects are also plausible in aquatic plants. Aquatic macrophytes appear to be 
more sensitive to Imazapyr than unicellular algae. Peak concentrations of Imazapyr in 
surface water could be associated with adverse effects in some aquatic macrophytes.  

Adverse effects in workers, members of the general public, as well as terrestrial or 
aquatic animals do not appear to be likely. Imazapyr is relatively non-toxic to soil 
microorganisms, aquatic invertebrates, and fish and is not expected to bioaccumulation 
in the food chain. Additionally, Imazapyr is practically non-toxic in terrestrial animals and 
birds. The most sensitive species appears to be aquatic macrophytes, Lemna minor and 
Myrophyllium sibiricum; however, some aquatic algae appear to be substantially less 
sensitive.  

G.5.5 Oxyfluorfen 

Oxyfluorfen is used for the control of weeds around conifers and some deciduous trees. 
Oxyfluorfen is a diphenyl-ether herbicide that is used to control a large number of 
broadleaf weeds in both forestry and agriculture. Oxyfluorfen is known to inhibit 
protoporphyrinogen oxidase (also known as “protoporphyrinogen IX oxidase” or 
“protox”), resulting in inhibition of heme biosynthesis, and induction of symptoms in 
rodents consistent with the expression of human variegate porphyria (i.e. effects on the 
liver, blood, blood-forming tissue.). Oxyfluorfen is relatively ineffective in inhibiting seed 
germination but is toxic after either direct spray or soil application. Oxyfluorfen is more 
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effective in pre-emergent soil applications than direct spray since it is most toxic to 
plants when they germinate.  

Adverse effects on populations of nontarget terrestrial plants, mammals, and birds are 
plausible following use of Oxyfluorfen at the typical and maximum application rates and 
methods. Adverse effects on aquatic life, especially plants and aquatic invertebrates, 
are virtually certain if steps are not taken to prevent contamination of nearby aquatic 
habitats; Oxyfluorfen is highly toxic to aquatic animals even though it is not very soluble 
in water. Aquatic algae are more sensitive than fish but are equal in sensitivity with 
aquatic invertebrates. Formulations of Oxyfluorfen appear to be more toxic than 
technical grade herbicide, regardless of purity. Aquatic macrophytes are equally 
sensitive to Oxyfluorfen with respect to algae.  

It is plausible that Oxyfluorfen exposure resulting from typical and maximum application 
rates and methods could result in adverse health effects among workers who handle 
herbicides without extensive use of personal protective equipment, and among 
members of the general public who might consume vegetation contaminated with the 
herbicide primarily through spray drift. Oxyfluorfen is of a low order of acute oral toxicity, 
is a mild eye and skin irritant, and only causes reproductive/development effects in 
rodents and rabbits at doses/concentrations which cause toxicity in pregnant dams or 
does. Oxyfluorfen is classified as a Group C, possible human carcinogen by the U.S. 
EPA. Additionally, Oxyfluorfen inhibits protoporphyrinogen oxidase, individuals who are 
innately deficient in protoporphyrinogen oxidase (i.e. have variegate porphyria) might be 
uniquely sensitive to Oxyfluorfen exposure.  

Oxyfluorfen is practically non-toxic to mammals, birds, and honey bees; highly toxic to 
fish; and very highly toxic to aquatic invertebrates. This herbicide causes phyotoxicity in 
non-target plants at concentrations which are likely used under field conditions. A 
limited number of studies suggest that the effects of Oxyfluorfen on soil microorganisms 
are also likely to be transient, with measured variables in exposed populations 
ultimately rebounding above those of control levels.  

G.5.6 Triclopyr 

The herbicide triclopyr mimics auxin, a plant growth hormone, thus disrupting the 
normal growth and viability of plants. Triclopyr is used for wildlife habitat improvement, 
noxious weed control, conifer or hardwood release, and site preparation, among other 
uses such as right-of-way management, hardwood control, facilities maintenance, and 
seed orchard protection. Triclopyr has a low order of acute lethal potency, although, just 
like any chemical, Triclopyr at sufficiently high exposure levels can cause toxic effects.  

Although triclopyr causes developmental effects only at doses that cause maternal 
toxicity, reproductive effects are an endpoint of concern to both the human health and 
ecological risk assessments and the quantitative risk assessment for mammalian 
wildlife is based on the same data as used in the human health risk assessment. The 
U.S. EPA /OPP (1998a) has classified triclopyr acid as being practically non-toxic to 
slightly toxic to birds and practically non-toxic to honey bees. Very high concentrations 
of triclopyr have been shown to cause growth inhibition in bacteria and fungi in 
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laboratory bioassays. Some bryophytes and lichens may be sensitive to long term 
effects after triclopyr exposure. There is very little suggestion in any field studies that 
triclopyr had any direct adverse effects on both animal and plant terrestrial organisms 
and most reported effects may simply reflect changes in habitat secondary to vegetation 
management practices.  

Fish tend to be lethargic to hyper sensitive to triclopyr. The environmental metabolite of 
triclopyr (TCP) is potentially more toxic in fish than either triclopyr acid or triclopyr TEA. 
In free-living amphibians observations of hind limb deformities has been observed; 
however, Garlon 3A and Garlon 4 (commercial formulations of triclopyr) have been 
specifically tested for malformations in the frog embryo teratogensis assay and no 
statistically significant effects were noted. Aquatic vertebrates appear to be about 
equally or somewhat less sensitive than fish to the various forms of triclopyr.  

Although triclopyr BEE (butoxyethyl ester) is much more toxic to aquatic species than 
triclopyr TEA (triethylamine) or triclopyr acid, the projected levels of exposure are much 
less even for acute scenarios because of the rapid hydrolysis of triclopyr BEE to 
triclopyr acid as well as the lesser runoff of triclopyr BEE because of its lower water 
solubility and higher affinity for soils. Nonetheless, triclopyr BEE is projected to be 
somewhat more hazardous when used near bodies of water where runoff to open water 
may occur. If triclopyr is applied at high rates of exposure in areas where surface water 
contamination is plausible, implementation of BMPs would protect aquatic resources. 
Site-specific modeling and/or environmental monitoring could be useful to ensure and 
verify that concentrations TCP do not reach harmful concentrations. 
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Appendix H 

Floodplains/Wetlands Assessment 
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Appendix I 

Noxious Weed Management  
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INTRODUCTION 

Western’s Integrated Vegetation Management Guide and Transmission Vegetation 
Management Program (February 2007) describes Western’s procedures for vegetation 
management. This appendix presents Section 11 of the Guide, which provides Western’s 
approach to noxious weed management. 
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