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DEPARTMENT OF ENERGY 

SOUTHWESTERN POWER ADMINISTRATION 

Use of Herbicide for Vegetation Control Along 
Transmission Line Rights-of-Way 

AGENCY: Southwestern Power Administration, Department of Energy (DOE) 

ACTION: Finding of No Significant Impact (FONSI) for the Environmental 
Assessment (EA) for the use of herbicides for vegetation control along 
transmission line Rights-of-Way. 

SUMMARY: Southwestern Power Administration (Southwestern) has performed an 
Environmental Assessment (EA) for Vegetation Control Along 
Transmission Line Rights-of-Way. The EA studied four methods of 
vegetation control: (1) mechanical/manual control (no action), (2) fire 
control, (3) biological control, and ( 4) a combination of 
mechanical/manual and herbicide control (the proposed action). Based 
on the analysis developed in the EA, Southwestern has concluded, that 
with proper herbicide application restrictions, there will be no significant 
environmental impact to the following: 

1. Air Quality - Restrictions: Spray pressure and wind velocity limits shall 
be used to minimize mist formation, duration, and drift. 

2. Surface Water Quality - Restrictions: Only herbicides registered by 
EPA for use in surface waters shall be used where surface water is 
present. Buffer zones and other erosion control methods shall be used 
near streams and other bodies of water wherever temporary loss of 
vegetation could cause movement of herbicide and sediment into surface 
water. 

3. Ground Water Quality - Restrictions: Herbicides that have high soil 
adsorption and therefore, will have low likelihood of reaching ground 
water, shall be used. Herbicides shall not be used within 15 feet (4.6 
meters) of sinkholes, visible rock fractures in outcrops, sinking creeks, 
and caverns identified in the Rights-of-Way. Training will be provided 
to enable applicators to identify these features. 

4. Wetlands - Restrictions: Herbicides that cause only short term loss of 
vegetation and have a low toxicity to wildlife shall be used. 



c 5. Vegetation - Restrictions: Herbicides that cause only short term loss of 
vegetation shall be used. Herbicides shall not be used on tracts where 
there are crops or gardens or are actively used as farmland. 

6. Wildlife - Restrictions: Herbicides shall show low oral toxicity to 
wildlife. 

7. Aquatic Life - Restrictions: Herbicides shall not be used within 15 feet 
( 4.6 meters) of running water and lakes or ponds where fish may be 
present. 

8. Threatened and Endangered Species - Restrictions: Herbicides shall not 
be used on the likely habitat of T &E species. Ground sutveys shall be 
performed by qualified personnel to identify these areas. Herbicides that 
are highly toxic to fish shall not be used in areas where streams and 
recharge zones provide habitat for T &E fish species. 

9. Cultural Resources - Restrictions: None, subsurface areas are not 
disturbed during herbicide application. 

10. Recreation and Aesthetics - Restrictions: None, only temporary "brown 
outs" shall be acceptable .. 

11. Human Health Effects - Restrictions: Herbicides shall not be used 
where grazing and haying restrictions specified by the herbicide 
manufacturer cannot be followed by the landowner. Herbicides shall not 
be used where landowners or tenants have allergies or other health 
related conditions which could be affected by herbicide use on the 
Rights-of-Way. Landowners shall be informed of these restrictions to 
assist in determining if herbicides may be used on their portion of the 
Rights-of-Way. Application procedures and Personal Protective 
Equipment recommended by the manufacturer shall be used to protect 
application personnel. 

12. Transportation - Restrictions: Herbicides shall be transported in the 
. manufacturer's original containers. Material Safety Data Sheets and spill 

clean-up materials shall be transported with the herbicides. 

13. Disposal of Waste Materials - Restrictions: Waste herbicide materials 
and containers shall be disposed according to manufacturers 
recommendations and applicable federal, state, and local regulations. 
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(_ 
FOR FURTHER INFORMATION CONTACT: 

James B. Jennings, Project Document Manager 
Southwestern Power Administration 
P.O. Box 3337, Springfield, MO 65808 
Telephone (417) 881-8772. 

PUBLIC AVAILABILITY: 
Copies of the EA and this FONSI are available from Southwestern at the 
above address. 

DETERMINATION: 
The impacts to the environment and public health implicit in the above 13 
items are all temporary. Based on these considerations, Southwestern has 
concluded that there will be no significant impact to the human environment. 
within the meaning of, 42 U.S.C. 4321, et seq. Therefore, the preparation of 
an environmental impact statement is not required, and Southwestern Power 
Administration is issuing this FONSI. 

Issued in Tulsa, OK this ___ Z._[5=--~----- day of AP~JJ-

Forrest E. eeves 
Acting Administrator 

1995. 

Southwestern Power Administration 
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SOUTHWESTERN POWER ADMINISTRATION 

ENTRY PERMIT FOR APPLICATION OF HERBICIDE TO THE TRANSMISSION LINE 
RIGHT-OF-WAY 

1n consideration of their mutual promises, , the 
ranter and the Grantee, Southwestern Power Adlriinistration (Southwestern), covenant and 
~gree as follows: 

1. Effective upon the date this Permit is executed, the Granter hereby grants to 
Southwestern, its agents, assignees, successors or contractors permission to apply 
herbicides as described in the attached pamphlet "Herbicide Application Program for 
Transmission Rights-of-Way" to the location described in Part 6 below. 

2. The Granter hereby releases and discharges Southwestern, its agents, assignees, 
successors or contractors from any claims, demands and causes of action that may 
arise as a result of the use of herbicides as described above. 

3. The Granter agrees that the herbicide application(s) are for the mutual benefit of 
Southwestern and the Granter. 

4 The Granter may revoke this permit upon 12 months advance written notice to 
Southwestern. Such notice shall be effective when received by Southwestern. 

5. The Granter represents that, to the best of his/her knowledge, recordtitle to the 
property and location described in Part 6 below is presently vested in: 

The Granter further represents that 
the only persons occupying said Right-of-Way or having the right to possession are: 

6. TRACT NUMBER: LINE NUMBER:~~~~~~~~~ 

STARTING LOCATION DESCRIPTION (Structure number and/or andmark): 

ENDING LOCATION DESCRIPTION (Structure number and/or landmark): 

GRANTOR (Landowner or Tenant): 

Name (Print) Telephone 

Address and ZIP (Print) 

>ignature Date 

H:\JENNINGS\RELEASE4.ROW 3/22/95 
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1.0 Purpose and Need for Action 

Southwestern Power Administration (Southwestern), a division of the U.S. 

Department of Energy, accesses transmission lines within their rights-of-way (ROW) for 

the purpose of line and structure maintenance and emergency response. The most 

significant impediment to structure maintenance and emergency response is the growth 

of woody vegetation (trees & shrubs) within the ROW. The primary goal of vegetation 

control is to minimize woody vegetation growth while increasing the growth of 

herbaceous vegetation (grasses) within the ROW. The purpose of this environmental 

assessment (EA) is to evaluate the alternatives available for controlling woody vegetation 

growth within the ROW. 

Southwestern maintains approximately 1,380 miles (2,220 kilometers) of transmission 

line ROW in Oklahoma, Arkansas, and Missouri crossing private and government-owned 

lands. The ROW is typically 100 feet (30.48 meters) wide and covers approximately 

12.12 acres (4.90 hectares) per mile. Southwestern generally controls vegetation in forest 

and overgrown shrubland. Areas used for pastureland and farming require little to no 

vegetation control. Based on Southwestern's observations of the land use along the ROW 

and past ROW clearing operations, Southwestern maintenance personnel have estimated 

that approximately 700 miles of ROW ( 1, 120 kilometers) require vegetation control. 

Southwestern has been using mechanical methods to control vegetation. The 

mechanical methods have often resulted in a long term increase in stem counts and the 

establishment of a dense woody cover. As a result of these effects, mechanical methods 

have required extensive reclearing efforts every three years and limited annual reclearing 

(brush-hogging) of controlled areas for localized line maintenance. Reductions in staff 

and budgetary resources require Southwestern to identify more efficient methods of 

controlling vegetation within the ROW. Based on these concerns, Southwestern is 

evaluating a number of alternative methods for vegetation control within the ROW. The 

alternatives evaluated for controlling vegetation m the ROW include: (1) 

mechanical/manual control (no action), (2) fire control, (3) biological control, and (4) a 

combination of mechanical/manual and herbicide control (proposed action). The 

herbicides suitable for use in the last alternative were evaluated to determine the potential 

impacts to the environment. Southwestern proposes to implement the selected vegetation 

control method beginning in Spring 1995. 

An Environmental Impact Statement (EIS) evaluating similar vegetation control 

alternatives was prepared by the U.S. Department of Agriculture (USDA), National Forest 
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Service for use in National Forest lands in Oklahoma and Arkansas. Alternative 

evaluations and issues of concern discussed in this EA often reference information 

contained in the USDA EIS. 

Prior to implementing the selected vegetation control alternative, Southwestern must 

determine whether the selected alternative poses a significant impact to the environment. 

This determination is aided through the review of the EA. The EA was developed with 

input from federal and state agencies, public organizations and individuals, and experts 

familiar with the various alternatives and their impacts. This input was solicited during 

the scoping process, when these groups were identified and informed of Southwestern's 

intent to prepare the EA. These groups were given the opportunity to provide the 

document manager with information on the alternatives under evaluation or to suggest 

other reasonable alternatives. 

The scoping process consisted of the notification of federal and state agencies with 

interest in the project, public notification published in local newspapers (near the study 

area), and direct contact with various experts familiar with relevant portions of the EA. 

Significant issues concerning impacts to human health and the environment were raised 

during the scoping process including: air quality; water quality; wetlands; vegetation; 

wildlife; threatened and endangered species; archaeological, cultural, and historical 

resources; and recreation and aesthetics. In addition, issues concerning the transportation 

and storage of herbicides and the potential effects of accidents and spills were raised. 

In the event that the selected alternative does not pose a significant impact to the 

environment, a Finding of No Significant Impact (FONS!) would be issued by 

Southwestern. If a FONS! is not issued, an EIS may be developed. 
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2.0 Description of the Alternatives 

Southwestern maintains the ROW under a legal easement that allows the cutting, 

trimming, mowing or removal of vegetation that interferes with operations and 

maintenance of the ROW. Potential alternatives for vegetation control from the scoping 

process and the USDA EIS include: manual and mechanical (no action), herbicide, fire, 

and biological vegetation control. Each of these alternative methods are used by private 

landowners and public agencies for the purpose of vegetation control. The alternatives 

were evaluated against the rights granted by the easements. In addition, comments 

received from interested persons, organizations, and governmental agencies were reviewed 

and considered by the preparation team. Two alternatives, fire control and biological 

control, were considered but eliminated because they (I) eliminate both desirable and 

undesirable vegetation, (2) present unacceptably high risks (uncontrolled fires), (3) are not 

specifically permitted under the terms of Southwestern's easement, or (4) require more 

resources than are available. The no action alternative, manual and mechanical vegetation 

control (status quo), and the proposed action, the selective use of herbicides in addition 

to manual and mechanical vegetation control, were evaluated in greater detail. 

2.1 Alternative 1 - No Action 
The no action alternative continues the use of mechanical and manual methods to 

control vegetation. The mechanical method currently used by Southwestern is a tractor

mounted brush hog and a truck-mounted boom-tip saw that clears the vegetation. The 

manual methods used by Southwestern include chain saws and brush saws. Resprouting 

of forbs, woody shrubs, or other undesirable plants is usually numerous and vigorous and 

causes competition with grasses. As a result of resprouting, Southwestern performs an 

extensive reclearing effort every three years and limited annual reclearing of certain areas. 

The brush hog mowing tool cuts, chops, or shreds vegetation near the land surface 

and allows mulching of vegetation and onsite nutrient recycling. This tool is most 

effective on vegetation 3 inches (7.6 centimeters) or less in diameter. 1 Brush hogging the 

ROW may incidentally impact desirable vegetation by cutting plants below the growing 

point. These impacts may occur prior to seed dispersal, which may inhibit grasses from 

1U.S. Department of Agriculture, Forest Service, Southern Region, "Final Environmental Impact Statement 
for Vegetation Management in the Ozark/Ouachita Mountains", Management Bulletin R8-MB, March 1990, pp. 
II-22, Il-27. 
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spreading throughout the ROW. Southwestern uses this method to maintain the majority 

of the ROW. 

The boom-tip saws are used to cut encroaching tree limbs along the sides of the 

ROW. Southwestern uses this tool to selectively control tree limbs growing into the 

ROW, while allowing the live tree to remain. 

The manual methods using a chain saw and brush saw are used to control vegetation 

larger than 3 inches (7.6 centimeters) in diameter, including dense shrub growths, tree 

limbs, and large trees. 1 These manual methods are initially effective on woody 

vegetation; however, resprouting from the stumps or other exposed woody vegetation is 

common. Southwestern uses this method to control larger trees and along slopes too steep 

for the tractor-mounted brush hog. 

2.2 Alternative 2 - Proposed Action 
The proposed action includes combining herbicide application with mechanical and 

manual methods to control undesirable vegetation along the ROW. Discussions on the 

proposed action in this report are confined to the addition of different methods of 

herbicide treatment to the established vegetation control methods. The current mechanical 

and manual vegetation control methods that would be used in conjunction with the 

selective use of herbicides are discussed in Section 2.1. 

With the use of herbicides, woody vegetation would be controlled while promoting 

the growth of desirable grasses. Herbicide application methods would include a 

combination of Cut-Surface Treatments, Basal Application, and Foliar Spray Application 

depending on the season of the year and species controlled. Trees would be primarily 

controlled using Cut-Surface Treatments and Basal Application. Dense brush would be 

primarily controlled using Foliar Spray Application. 

The combination of herbicides with mechanical and manual methods would reduce 

the maintenance requirements of the ROW for Southwestern. Southwestern has estimated 

that the initial herbicide application would eliminate approximately 75-80% of the 

broadleaf shrub and tree species. The second application would control any broadleaf 

shrub and tree species that were not controlled in the initial application and any vegetation 

that has sprouted since the initial application. After the second application, Southwestern 

has estimated that subsequent applications would be needed every 5 to 6 years depending 

on species resistance and growth patterns. 

Herbicides would be applied using one, or a combination of the following methods: 

( 1) a power-driven vehicle-mounted mechanical sprayer, (2) backpack sprayers, (3) 
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pressurized sprayers, and/or (4) squirt bottles. The vehicle-mounted mechanical sprayer 

contains a 200-gallon (757-liter) tank and a 25-foot (7.6-meter) radiarc spray head. This 

200-gallon (757-liter) tank would be refilled with water from a 500-gallon (1892.7-liter) 

polyethylene tank. This refill water is mixed with herbicide in the 200-gallon (757-liter) 

sprayer tank. The mechanical sprayer allows the herbicide to be sprayed onto the woody 

vegetation to approximately 6 feet (1.88 meters) above land surface. Herbicide would be 

applied using the mechanical sprayer at pressures not to exceed 50 pounds per square inch 

(345 kilo Pascals) to minimize spray fines. Application using the mechanical ·sprayer 

would not occur when wind gusts exceed 10 to 12 miles per hour ( 16 to 19 kilometers 

per hour), the temperature is above 98 degrees Fahrenheit (37 degrees Celcius), and the 

humidity is less than 20%. The backpack sprayers, pressurized sprayers, and squirt bottles 

are standard items and can be manually adjusted to deliver the amount of herbicide 

needed. 

Nine herbicides were initially evaluated to assist mechanical vegetation control 

methods including Accord, Arsenal, Escort, Garlon 3A, Garlon 4, Krenite-UT, Spike-80W, 

Tordon-K, and Tordon 10 lM. The characteristics of each herbicide are depicted in two 

matrices developed during the scoping ·process. The Application Matrix, Table 1, depicts 

each herbicide's characteristics of physiological and biochemical behavior, target 

vegetation, habitat usage, application method, soil persistence, degradation mechanisms, 

and relative cost. The Impact Matrix, Table 2, depicts the ability of each herbicide to 

effect air quality, surface water quality, groundwater quality, wetlands, vegetation, aquatic 

life, wildlife, threatened and endangered species, cultural resources, recreation and 

aesthetics, and human health effects. 

These nine herbicides were then evaluated against a herbicide selection criteria 

developed by Southwestern. Southwestern has determined that herbicides proposed for 

use in vegetation control along ROW must meet all of the following herbicide selection 

criteria: . 

1) active on deciduous vegetation, 

2) able to use in both terrestrial and wetland habitats, 

3) exhibits a half-life in soil of 60 days or less, 

4) exhibits high soil adsorption, 

5) exhibit a low likelihood to migrate to surface water or leach to groundwater, 

6) exhibit a non- or low- oral toxicity to wildlife, and 

7) not exhibit toxicological effects on human internal organs. 
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Based on the results of this evaluation three herbicides, Accord, Garlon 3A, and 

Garlon 4, meet all of the herbicide selection criteria and could be used by Southwestern 

to assist manual and mechanical vegetation control. Prior to application, these herbicides 

would be diluted with water. Occasionally, herbicides would be diluted with either 

mineral oil, diesel oil, kerosene, limonene, or a surfactant when used in conjunction with 

the cut stump or basal application methods. A coloring agent may be added to the 

mixture to aid the applicator in determining the area covered. 

2.2.1 Cut-Surface Treatments 
Cut-surface treatments are used to eliminate undesirable trees. Tree injection, frill 

or girdle, and cut-stump treatments are the most commonly used cut-surface treatments. 

These methods could be applied during any season including the dormant season. 

However, the proposed herbicides are most efficient when applied during the growing 

season. Some herbicides are better applied during the late summer and fall. Free

bleeding species,. such as red maple, would not be treated during the spring sap rise, as 

the sap would push the herbicide out of the injection points. Herbicide would not be 

applied to frozen trees. 

Tree Injection Method (Hack and Squirt) - This method includes exposing the cambium 

of the target tree and then injecting herbicide into the wound. A hatchet and squirt bottle 

are often the tools used in this method. The wound would angle downward through the 

bark into the sapwood. The herbicide would be applied when the hatchet is removed. 2
•
3 

This method would be used to control larger trees in the ROW, and to control saplings 

and trees located within wetland areas in the ROW. 

Frill or Girdle Method - This method involves cutting completely around the tree trunk 

into the sapwood with an ax, hatchet, or chainsaw. The cuts would be completely wetted 

with ·herbicide using a squirt bottle or pressurized spray unit. The wood chips produced 

during the cutting would not be removed, rather remain attached to the tree trunk to aid 

in containing the herbicide within the wounds. 2
•
3 This method would be used to control 

larger trees in the ROW, and to control saplings and trees located within wetland areas 

in the ROW. 

2lbid, pp. 2 - 8. 
3Williamson, Max, "SelectiYe Herbicide Applications for Low Impact Vegetation Management of Right-of

Ways, Southern United States, undated. 
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Cut Stump Method - This method is used on freshly cut or older stumps of any size to 

prevent resprouting. The cambial area (approximately the outer l inch (2.54 centimeters) 

of the stump) would be wetted with herbicide using either a pressurized backpack sprayer 

or vehicle mounted radiarc head sprayer. The herbicide would be applied to smooth level 

stumps free of bark tears, sawdust, or other debris. If a delay of more than 2 hours 

between cutting and herbicide application occurs, the effectiveness of the herbicide can 

be reduced; therefore, an oil additive would be added to the herbicide mixture as a 

cambium treatment. 2
•
3 This method would be used to control vegetation after mowing with 

a tractor-mounted brush hog using the mechanical sprayer and to stumps with a backpack 

sprayer. 

2.2.2 Basal Application 
Basal applications are used for selective control of undesirable saplings and brush. 

Under this method, herbicide in an oil-based diluent would be applied directly onto the 

bark encircling the lower 12 to 24 inches (0.31 to 0.61 meter) of the target stems until 

thoroughly wet, but not to the point of runoff. The herbicide. mixture would be applied 

with a backpack sprayer and spray gun or wand. This method allows for selective stem 

removal while desirable plants are left unharmed. 2•
3 Basal applications could be applied 

during any season; however, application during the dormant season is preferred because · 

the stem bases are easily accessible. 

2.2.3 Foliar Spray Application 
Foliar Spray Application is used for individual plant treatments and to selectively 

control undesirable woody vegetation. Under this method, herbicide would be applied 

directly onto the target foliage in a uniform spray generating large spray droplets using 

the mechanical sprayer, backpack sprayers, or pressurized sprayers. Foliar Spray 

Application would be applied when vegetation is fully leaved, green, and growing.2
•
3 Early 

season application would be made after full leaf-out of the species to be controlled is 

obtained; late season application would be made prior to the appearance of fall colors. 

2.2.4 Cumulative Actions 
Cumulative actiqns are actions resulting from or associated with the proposed 

alternative that do not specifically affect the goals of the . proposed alternative. 

Cumulative actions associated with the proposed action include waste generated, herbicide 

containment, and access development. 
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2.2.4.1 Waste Generated 

Wastes generated during the proposed alternative include herbicide product 

containers, spray tips, and personal protection equipment. Herbicide product containers 

would be triple rinsed with water, punctured, and disposed of in a sanitary landfill or by 

any other method indicated on the manufacturer's label. Spray tips would be triple rinsed 

and disposed of in a sanitary landfill or by any other method indicated on the 

manufacturer's label. Personal protection equipment would either be rinsed and disposed 

of in a sanitary landfill or washed and reused. The rinse water generated in cleaning 

containers and spray tips would be applied in the treated areas. 

There would be no excess herbicide mixture remaining onsite after each day because 

any excess herbicide mixture would be applied within the ROW before Southwestern 

personnel leave the site. 

2.2.4.2 Herbicide Containment 
Product herbicide would be delivered to the site in either 2.5-gallon (9.46-liter) or 55-

gallon (208.19-liter) containers. The herbicide would normally be diluted with water. 

Occasionally, herbicides would be diluted with either mineral oil, diesel oil, kerosene, 

limonene, or a surfactant. Surfactants and/or dyes may also be added to the herbicide 

depending on the method of application. Non-water diluents would be transported to the 

site in small (less than 5-gallon (18.93-liter)) containers and would be poured into the 

hand or backpack sprayers as necessary. The herbicide dilution would occur within the 

ROW. 

In case of a rupture or other release of a herbicide container, the remainder of mixed 

herbicide would be applied to the target area until the container was empty. Leaking 

herbicide containers would not be transported off of the ROW until no herbicide remained 

in the container. If an uncontrollable rupture or other release of a herbicide or non-water 

diluent container did occur, Southwestern personnel would contain any liquids within the 

ROW. 

To further reduce the risk of release, no product herbicide, diluted herbicide, or non

water diluents would remain in non-contained areas within the ROW without 

Southwestern personnel supervision. 

2.2.4.3 Access Development 

Access roads into the ROW do not exist in many areas. While some portions of 

ROW may be accessible at points where the ROW crosses existing roads, many areas 
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would need to be accessed through private properties. Access through private property 

would be maintained with permission of the specific landowner. 

Access to target areas within the ROW exists through existing jeep trails or would 

be developed as the machinery travels over forbs and grasses. The access to the target 

areas would be the final area treated once personnel and machinery have exited the treated 

area. The use of this access reduces the threat of personnel and machinery contacting 

treated areas and transporting the herbicide offsite. 

2.2.5 Future Activities 
In the future, development of new herbicides could occur. The characteristics and 

potential impacts of new herbicides proposed for use would be compared to the subjects 

listed in Tables 1 and 2. Selection of new herbicides would be limited to herbicides 

meeting the herbicide selection criteria, as discussed in section 2.2. 

In addition, modifications to the existing ROW, such as additional ROW acquired or 

developed by Southwestern, could occur. Modifications that occur within the three 

Physiographic Provinces described in the Environmental Setting, section 3.0, would not 

need to be evaluated with respect to potential impacts from herbicide application. The 

potential impacts upon the environment and human health in these three Physiographic 

Provinces has been conducted in this EA; however, the presence of protected streams, 

karst geology, threatened and endangered species, and archaeological, historical, or 

cultural resources would need to be identified and mitigated following the practices 

identified in this EA. 
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Herbicide Physiological & Target Vegetation Habitat Usage 
Biochemical 
Behavior 

Accorda,b,c Inhibits protein All vegetation, non- Terrestrial 
(41.5% Glyphosate) synthesis selective Wetland 

Aquatic 

Arsenala,d Inhibits cell growth Deciduous Terrestrial 
(28.7% lmazapyr) and plant DNA vegetation, non- Wetland 

synthesis selective 

Escort3 'e Inhibits cell All vegetation, Terrestrial 
(60% Metsulfuron) division non-selective Wetland 

Garlon 3Aa,b,I Inhibits normal Deciduous broadleaf Terr~strial 

(44.4% Triclopyr growth processes vegetation, selective Wetland 
amine) 

Garlon 4a.b,g Inhibits normal Deciduous broadleaf Terrestrial 
(61.6% Triclopyr growth processes vegetation, Wetland 
ester) selective 

Krenite-ur·b,h Prevents bud Deciduous broadleaf Terrestrial 
(41.5% Fosamine) growth vegetation, Wetland 

selective. Works 
during subsequent 
growing season. 

Table 1 
Application Matrix 

Application Method Soil Persistence 

Cut-Surface 60-day half-life. 
Basal High soil 
Foliar Spray adsorption. 

Cut-Surface 3-month to 2-year 
Basal activity period. 
Foliar Spray High soil 

adsorption. 

Cut-Surface 1 to 6-week half-
Basal life. 
Foliar Spray Limited soil 

adsorption. 

Cut-Surface 30 to 46-day half-
Basal life. 
Foliar Spray High soil 

adsorption. 

Cut-Surface 30 to 46-day half-
Basal life. 
(mixed with oil) High soil 

adsorption. 

Cut-Surface 1-week half-life. 
Basal Moderate soil 
Foliar Spray adsorption. 
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Degradation Relative Cost Remarks 
Mechanisms (1-9, 1 being 

highest) 

Soil microbes 3 Widely used. 

Photodegraded 9 Widely used. Not 
active on 
coniferous trees. 

Soil microbes, 8 12-hour Worker 
chemical hydrolysis Re-entry 

Restriction. 

Soil microbes, 1 Widely used. 
photodegraded Selectively 

encourages the 
growth of grasses. 

Soil microbes, 2 Widely used. 
photodegraded Selectively 

encourages the 
growth of grasses. 

Soil microbes 7 Prevents "brown 
out" by effecting 
bud development in 
subsequent 
growing seasons. 
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Herbicide Physiological & Target Vegetation Habitat Usage 
Biochemical 
Behavior 

Spike-aow"·b.i Inhibits All vegetation, non- Terrestrial 
(80% Tebuthiuron) photosynthesis selective Wetland 

Tordon-Ka,b,j Inhibits plant Broadleaf vegetation Terrestrial 
(24.4% Picloram) growth Wetland 

Tordon 101 Ma,b,k Inhibits plant Broad leaf Terrestrial 
(10.2% Picloram, growth vegetation Wetland 
39.6% 2,4-D) 

Table 1 
Application Matrix 

Application Method Soil Persistence 

Soil Spray by Hand 12 to 15-month 
Only half-life. Soil 

sterilant. Limited 
soil adsorption. 

Cut-Surface 1-month half-life. 
Basal Low soil 
Foliar Spray adsorption. 

Cut-Surface 1-month half-life 
Basal Low soil 
Foliar Spray adsorption. 

Degradation 
Mechanisms 

Soil microbes 

Soil microbes, 
photodegraded 

Soil microbes 

3weed Science Society of North America, Herbicide Handbook, 1989. 
bU.S. Department of Agriculture, Forest Service, Pesticide Background Statements, Volume 1 - Herbicides, Agricultural Handbook No. 633, August 1984. 
cMonsanto Corporation, Speciment Label for Accord, 1992. 
dAmerican Cyanamid Company, Specimen Label for Arsenal, 1992. 
eE.1. Dupont de Nemours and Co., Specimen Label for Escort, 1993. 
1
Dow Elanco, Specimen Label for Garlon 3A, 1993. 
gDow Elanco, Specimen Label for Garlon 4, 1993. 
hE.1. DuPont de Nemours and Co., Specimen Label for Krenite-UT, 1993. 
'Dow Elanco, Specimen Label for Spike BOW, 1992. 
JDow Elanco, Specimen Label for Tordon-K, 1992. 
kDow Elanco, Specimen Label for Tordon 101 M, 1992. 
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Relative Cost Remarks 
(1-9, 1 being 
highest) 

6 Takes up to 3 
' years to be 

effective. Active 
within 6 feet of 
area sprayed. 

4 Mild skin irritant to 
workers. 

4 Combustible at 
35C. 
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Method Air Quality Surface Ground 
Water Water 
Quality Quality 

Manual or Dust from Erosion of No Impacts. 
Mechanical cutting treated 
Control operations. areas may 

cause 
increased 
turbidity. 

Accord Application Halflife of 2 Low 
method weeks in likelihood to 
minimizes water.b,c leach to 
mist drift. ground 

Registered water based 
by EPA for on soil 
use in adsorption. 

b 

water. 
c 

Erosion of 
treated 
areas may 
cause 
increased 
turbidity. 

Wetlands 

Short-term 
loss of 
most 
vegetation. 

Change in 
·habitat 
type. 

Short-term 
loss of 
most 
vegetation. 

Change in 
habitat 
type. 

Table 2 
Impact Matrix 

Vegetation Wildlife 

No Action 

Short-term Potential 
loss of most injury from 
vegetation. mower 

blades. 
Change in 
habitat type. Secondary 

impacts from 
habitat loss. 

Proposed Action 

Short-term Slight eye 
loss of most irritation in 
vegetation. rabbits.a,b 

Change in Low oral 
habitat type. toxicity.a,b 

12 

Aquatic Life T&E Cultural Recreation Human 
Species Resources & Health 

Aesthetics Effects 

Impacts to life Cutting or No impact. Better Injury from 
from increased damage of access to airborne 
sediment. plants. No sub- ROW. vegetation. 

surface 
Decrease in Nest areas are Temporary 
dissolved disruption. disturbed. loss of berry 
oxygen. picking 

areas. 

Non-toxic to Herbicide No impact. Better Potential 
fish. will not be access to effects from 

used near No sub- ROW. inhalation 
Prevent algae T&E surface during 
growth, large species. areas are Temporary application. 
scale use may disturbed. "brown out". 
affect aquatic No Impact. 
life by 
reducing food 
sources. 
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Method Air Quality Surface 
Water 
Quality 

Arsenal Application Restricted 
method from use in 
minimizes surface 
mist drift. water. 

d 

Erosion of 
treated 
areas may 
cause 
increased 
turbidity. 

Escort Application Restricted 
method from use in 
minimizes surface 
mist drift. water. 

e 

Erosion of 
treated 
areas may 
cause 
increased 
turbidity. 

Ground Wetlands 
Water 
Quality 

Moderate Short-term 
likelihood to loss of 
leach to most 
ground vegetation. 
water based 
on long Change in 
activity habitat 
period.a type. 

Moderate Short-term 
likelihood to loss of 
leach to most 
ground vegetation. 
water based 
on limited Change in 
soil habitat 
adsorption type. 
and short 
half-life.a 

Table 2 
Impact Matrix 

Vegetation Wildlife 

Short-term Mild skin and 
loss of most eye irritant.a,d 
vegetation. 

Non-toxic. 
Change in 
habitat type. 

Short-term Eye and skin 
loss of most irritant. low 
vegetation. oral 

toxicity.b,e 

Change in 
habitat type. 
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Aquatic Life T&E Cultural Recreation Human 
Species Resources & Health 

Aesthetics Effects 

Non-toxic to Herbicide No impact. Better Mild skin 
fish and will not be access to and eye 
inverts.d used near No sub- ROW. irritant during 

T&E surface application. 
Prevent algae species. areas are Temporary 
growth, large disturbed. "brown out". 
scale use may No Impact. 
affect aquatic 
life by 
reducing food 
sources. 

Non-toxic to Herbicide No impact. Better Potential 
fish.b will not be access to effects from 

used near No sub- ROW. inhalation 
Prevent algae T&E surface during 
growth, large species. areas are Temporary application, 
scale use may disturbed. "brown out". skin and eye 
affect aquatic No Impact. irritant. 
life by 
reducing food 
sources. 
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Method Air Quality Surface Ground Wetlands 
Water Water 
Quality Quality 

Garton 3A Application Restricted Low Short-term 
method from use in likelihood to loss of 
minimizes surface leach to woody 
mist drift. water. f ground vegetation. 

water based 
Haltlife of 3 on soil Does not 
hours.b,t adsorption. 

b 
affect 
grasses. 

Erosion of 
treated Change in 
areas may habitat 
cause type. 
increased 
turbidity. 

Garlon 4 Application Restricted Low Short-term 
method from use in likelihood to loss of 
minimizes surface leach to woody 
mist drift. water. ground vegetation. 

water based 
Halftife of 12 on soil Does not 
to 24 adsorption. 

b 
affect 

hours.b,g grasses. 

Erosion of Change in 
treated habitat 
areas may type. 
cause 
increased 
turbidity. 

Table 2 
Impact Matrix 

Vegetation Wildlife 

Short-term Low oral 
loss of toxicity. b.t 
woody 
vegetation. 

Does not 
affect 
grasses. 

Change in 
habitat type. 

Short-term Low oral 
loss of toxicity. b.g 
woody 
vegetation. 

Does not 
affect 
grasses. 

Change in 
habitat type. 
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Aquatic Life 

Non-toxic to 
fish.b.f 

Prevent algae 
growth, large 
scale use may 
affect aquatic 
life by 
reducing food 
sources. 

Highly toxic to 
fish.b,g 

Prevent algae 
growth, large 
scale use may 
affect aquatic 
life by 
reducing food 
sources. 

T&E Cultural Recreation Human 
Species Resources & Health 

Aesthetics Effects 

Herbicide No impact. Better Potential 
will not be access to effects from 
used near No sub- ROW. inhalation 
T&E surface during 
species. areas are Temporary application, 

disturbed. "brown out". eye and skin 
No Impact. irritant. 

Herbicide No impact. Better Potential 
will not be access to effects from 
used near No sub- ROW. inhalation 
T&E surface during 
species. areas are Temporary application, 

disturbed. "brown out". eye and skin 
No Impact. irritant. 
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Method Air Quality Surface Ground Wetlands 
Water Water 
Quality Quality 

Krenite-UT Application Restricted Low Short-term 
method from use in likelihood to loss of 
minimizes surface leach to woody 
mist drift. water. h 

ground vegetation. 
water based 

Can persist on soil Does not 
for over 8 adsorption affect 
weeks3 'b and short grasses. 

half-life. 
Erosion of Change in 
treated habitat 
areas may type. 
cause 
increased 
turbidity. 

Spike-SOW Application Restricted High Short-term 
method from use in likelihood to loss of 
minimizes surface leach to most 
mist drift. water. i ground vegetation. 

water based 
Erosion of on limited Change in 
treated soil habitat 
areas may adsorption type. 
cause and long 
increased half-life. High threat 
turbidity. to non-

target 
vegetation. 

Table 2 
Impact Matrix 

Vegetation Wildlife 

Short-term Mild skin, 
loss of eye, and 
woody inhalation 
vegetation. irritant to 

mammals. 
Does not 
affect Non to 
grasses. slightly toxic 

to wildlife.b,h 

Change in 
habitat type. 

Short-term Slight toxicity 
loss of most to 
vegetation. invertebrates; 

low toxicity to 
Change in bi mammals.· 
habitat type. 

Mild skin, 
eye, and 
inhalation 
irritant to 
mammals. b,i 

Decreases 
growth. 

15 

Aquatic Life 

Non-toxic to 
fish and 
inverts.b 

Prevent algae 
growth, large 
scale use may 
affect aquatic 
life by 
reducing food 
sources. 

Slightly toxic to 
fish and 
inverts. b,i 

Prevent algae 
growth, large 
scale use may 
affect aquatic 
life by 
reducing food 
sources. 

T&E Cultural Recreation Human 
Species Resources & Health 

Aesthetics Effects 

Herbicide No impact. Better Mild skin, 
will not be access to eye, and 
used near No sub- ROW. inhalation 
T&E surface toxicity. 
species. areas are No "brown 

disturbed. out". 
No Impact. 

Herbicide No impact. Better Mild skin, 
will not be access to eye, and 
used near No sub- ROW. inhalation 
T&E surface toxicity. 
species. areas are Temporary 

disturbed. "brown out". 
No Impact. 
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Method Air Quality Surface Ground 
Water Water 
Quality Quality 

Tordon K Application Restricted High 
method from use in likelihood to 
minimizes surface leach to 
mist drift. water.i ground 

water based 
Erosion of on low soil 
treated adsorption. 

b 

areas may 
cause 
increased 
turbidity. 

Tordon 101M Application Restricted High 
method from use in likelihood to 
minimizes surface leach to 
mist drift. water. 

k 
ground 
water based 

Erosion of on low soil 
treated adsorption. b 

areas may 
cause 
increased 
turbidity. 

Wetlands 

Short-term 
loss of 
most 
vegetation. 

Change in 
habitat 
type. 

Short-term 
loss of 
most 
vegetation. 

Change in 
habitat 
type. 

Table 2 
Impact Matrix 

Vegetation Wildlife 

Short-term Low oral 
loss of most toxicity. 
vegetation. 

Eye and skin 
Change in irritant. b,j 

habitat type. 
Increase in 
tumor 
gevelopment. 

Short-term Toxic. 
loss of most 
vegetation. Eye and skin 

irritant. b. k 

Change in 
habitat type. Increase in 

tumor 
gevelopment. 

Potential 
teratogen. 

b 
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Aquatic Life T&E Cultural Recreation Human 
Species Resources & Health 

Aesthetics Effects 

Slightly toxic to Herbicide No impact. Better Severe eye 
fish.b,j will not be access to irritation, 

used near No sub- ROW. skin irritation 

Prevent algae T&E surface and skin 

growth, large species. areas are Temporary burn, 

scale use may disturbed. "brown out". repeated 

affect aquatic No Impact. exposure 

life by may cause 

reducing food liver 

sources. effects. b,j 

Slightly toxic to Herbicide No impact. Better Severe eye 
fish.b,j will not be access to irritation, 

used near No sub- ROW. skin irritation 

Prevent algae T&E surface and skin 

growth, large species. areas are Temporary burn, 

scale use may disturbed. "brown out". repeated 

affect aquatic No Impact. exposure 

life by may cause 

reducing food liver 

sources. effects.bk 
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Method Air Quality Surface Ground Wetlands 
Water Water 
Quality Quality 

Table 2 
Impact Matrix 

Vegetation Wildlife Aquatic Life T&E Cultural 
Species Resources 

"weed Control Society of North America, Herbicide Handbook, 1993. 
bU.S. Department of Agriculture, Forest Service, Pesticide Background Statements Volume 1 - Herbicides, Agricultural Handbook No. 633, August 1984. 
cMonsanto Corporation, Specimen Label and MSDS for Accord, 1992. 
dAmerican Cyanamid Company, Specimen Label and MSDS for Arsenal, 1992. 
eE.I. Dupont de Nemours and Co., Specimen Label and MSDS for Escort, 1993. 
1
Dow Elanco, Specimen Label and MSDS for Garlon 3A, 1993. 

9Dow Elanco, Specimen Label and MSDS for Garlon 4, 1993. 
hE.I. DuPont de Nemours and Co., Specimen Label and MSDS for Krenite-UT, 1993. 
'Dow Elanco, Specimen Label and MSDS for Spike BOW, 1992. 
JDow Elanco, Specimen Label and MSDS for Tordon-K, 1992. 
kDow Elanco, Specimen Label and MSDS for Tordon 101 M, 1992. 
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Recreation Human 
& Health 
Aesthetics Effects 
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2.3 Alternatives Considered but Eliminated 
2.3.1 Vegetation Control with Fire 

Prescribed fire would be the planned use of fire. It is used to reduce hazardous forest 

fuels, prepare sites for seeding or planting, rejuvenate wildlife and range forage species, 

maintain fire-dependent species and ecosystems, control insects and diseases, manage 

wilderness, and manage threatened and endangered species and their habitats. There are 

six commonly used techniques to dispense fire including backing fires, strip-head fires, 

flanking fires, spot fires, ring fires, and slash pile or windrow fires. The three common 

ignition tools include the traditional ground-based hand-held drip torch, and the aerial 

ignition systems of the helitorch and plastic sphere dispenser. The success of vegetation 

control using fire is dependent upon plant characteristics, fire type and behavior, 

topography, wind speed, temperature, length of exposure, and season of the year.4 

This alternative was not further considered because: ( l) it impacts all vegetation, (2) 

there is a high potential for uncontrolled fires, and (3) it requires more resources than are 

available. The use of fire for vegetation control will impact all vegetation in the ROW, 

leaving the soil exposed and susceptible to erosion. Fire would be especially difficult to 

control since flames, heat, or burning airborne material may cause wildfires outside of the 

ROW. The use of fire would require the construction of fire breaks throughout the ROW 

and the mobilization of additional Southwestern and local response personnel. 

2.3.2 Biological Control 
Biological control uses living organisms to suppress, inhibit, control, or eliminate 

growth of herbaceous and woody vegetation. Grazing within the ROW by domestic 

livestock was evaluated because other potential methods of biological control, such as 

microbial agents, plant pathogens, and insect, are in the experimental development stages. 

The effectiveness of grazing for vegetation control depends on the area size, amount of 

control needed, types and amounts of herbaceous and woody species present, and feeding 

selectivity of animals used.5 

This alternative was not further considered because: (1) it damages most vegetation, 

(2) restrictive measures would need to be constructed along the ROW, and (3) it requires 

more resources than are available. Biological vegetation control would leave the soil 

4U.S. Department of Agriculture, Forest Service, Southern Region, "Final Environmental Impact Statement 
for Vegetation Management in the Ozark/Ouachita Mountains", Management Bulletin R8-MB, March 1990, pp. 
II-19, IV-30. 

~Ibid, pp. 11-39, 11-40. 
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exposed and susceptible to erosion. In addition, the trampling of soil and vegetation by 

grazing animals would increase soil erosion. The construction of restrictive measures to 

contain grazing animals within the ROW would also restrict landowner activities. 

Biological control would be resource intensive, requiring resources not currently available 

to Southwestern such as herd health managers and agricultural experts. 
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3.0 Environmental Setting 

The Environmental Setting is a general description of the area that the ROW passes 

through and may be affected by the no action and the proposed action alternatives. The 

ROW passes through the Central Lowland, Ozark Plateau, and Mississippi Alluvial Plain 

Physiographic Provinces. The Central Lowland Province is characterized by numerous 

wide, flat valleys incised by rivers. The Ozark Plateau Province is characterized by deep, 

narrow valleys with sharp ridges. The Mississippi Alluvial Plain Province is a relatively 

flat area, that is well drained and contains excellent farmland. 6 

3.1 Air Quality 
Air flow and quality are dominated by changing air masses and storm systems. In 

the Ozark region, air flow and quality are dominated by migrating, frequently changing 

air masses during the dormant season and an Atlantic high-pressure system, whose 

clockwise movement pulls in tropical air from the Gulf of Mexico during the growing 

season. Prevailing winds in the region are typically from the northwest from October to 

March, and from the southwest from April to September. 7 

Regionally, air quality is generally good in winter and spring when changing weather 

patterns keep the atmosphere mixed. Occasional stagnation periods in summer and fall 

cause natural and manmade pollutants to accumulate. Stagnation is worsened in valleys, 

where pollutants are contained by surrounding hills and downslope air flows. The ROW 

passes through nonattainment areas where air quality is well within U.S. Environmental 

Protection Agency standards. 8•
9

•
10 

6Lapedes, Daniel N., Editor, McGraw-Hill Encvclopedia of the Geological Sciences, 4th edition. New York: 
McGraw-Hill, Inc. 1977. 

7U.S. Department of Agriculture, Forest Service, Southern Region, "Final Environmental Impact Statement 
for Vegetation Management in the Ozark/Ouachita Mountains", Management Bulletin R8-MB, March 1990, pp. 
lll-18. 

8Missouri Department of Natural Resources (MDNR), Division of Environmental Quality, Air Pollution 
Control Program Report, 1992. 

90klahoma Department of Environmental Quality (ODEQ), Air Quality Service, Oklahoma 1992 Air Quality 
Report, 1992. 

10U.S. Environmental Protection Agency, Aerometric Information Retrieval System, Air Quality Subsystem 
for Arkansas, provided by the Arkansas Department of Pollution Control and Ecology, August 11, 1994. 
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3.2 Water Quality 
The humid climate of the region produces abundant precipitation. Precipitation can 

either generate overland flow and runoff into surface waters or infiltrate into the soil and 

recharge groundwater. Evaporation and evapotranspiration (uptake of water by 

vegetation) can have a significant effect on runoff and infiltration depending on the local 

geographic conditions, soil permeability, soil thickness, and geology. 

3.2.1 Surface Water 

The ROW crosses numerous perennial and intermittent streams, natural lakes, 

manmade lakes, and reservoirs. Most perennial streams in the study area are fed by 

intermittent streams, springs, and natural lakes. Many of the watersheds fed by the 

perennial streams are used as sources for public drinking water. Surface water quality is 

excellent in most streams except during major storms, when runoff from mines, farms, 

roads, and construction sites contribute runoff materials to the surface water. Localized 

contamination often occurs near urban areas, industrialized centers, agricultural chemical 

use areas, and waste sites. In the Salem and Springfield portions of the Ozark Plateau, 

limestone and dolomite produce a neutral pH surface water high in dissolved minerals. 

Elsewhere in the Ozark Plateau, sandstone and novaculite produce neutral pH surface 

water low in dissolved minerals. 11
•
12

•
13

•
14 

The ROW crosses several state-designated scenic rivers including one in Oklahoma 

(Big Lee's Creek) and eight in Arkansas (Kings River, Spring River, Mulberry River, 

Strawberry River, Eleven Point River, North Fork Illinois Bayou, Middle Fork Illinois 

Bayou, and Big Piney Creek). The ROW also crosses Buffalo National River in 

Arkansas, a federally-designated wild and scenic river. 

11U.S. Department of Agriculture, Forest Service, Southern Region, "Final Environmental Impact Statement 
for Vegetation Management in the Ozark/Ouachita Mountains", Management Bulletin R8-MB, March 1990, pp. 
III-16. 

12U.S. Geological Survey, Water Resources Data - Arkansas, Water Year 1993, Water Data Report AR-93-1, 
March 1994. 

13U.S. Geological Survey, Water Resources Data - Missouri. Water Year 1993. Water Data Report M0-93-1, 
April 1994. 

14U.S. Geological Survey, Water Resources Data - Oklahoma, Water Year 1993, Water Data Reports OK-93-
1 and OK-93-2, May 1994. 
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3.2.2 Aquatic Life 

The diverse aquatic habitats of the region support many species of fish, reptiles, 

amphibians, mollusks, and aquatic insects. The basic habitat types are lotic (standing 

water such as lakes and ponds) and lentic (flowing water such as streams). 

Lentic habitats contain the greatest diversity of species and are divided into cool and 

warm water. Cool water streams are generally found in the Ozark Plateau and support 

various fish species including brown and rainbow trout (Sa/mo trutta and S. gairdneri), 

small mouth bass (Micropterus dolomie11i), and darters (Etheostoma spp. ). Warm water 

streams are generally found in the Mississippi Alluvial Plain and the Central Lowlands. 

These streams support various fish species including largemouth bass (Micropte111s 

salmoides), channel catfish (Jcta/11rus p11nctat11s), and minnows (Notropis spp.). One of 

the basic food sources for all of these fish are aquatic invertebrates including mayflies 

(Order Ephemeroptera), stoneflies (Order Plecoptera), caddisflies (Order Trichoptera), 

crayfish (Order Decapoda), worms (Phylum Annelida), and mussels (Order Mollusca). 

Generally, these invertebrates are very sensitive to water quality changes. 15
·
16

•
17 

Lotic habitats are often fed or drained by lentic habitats thereby allowing some of the 

species to migrate and colonize the different habitats; however, in a general description, 

these two habitats function and support life differently. Fish found in lotic habitats 

include largemouth bass, walleye (Stizostedion vitrium ), bluegill sunfish (Lepomis 

macrochirus), and crappie (Poxomis spp.). Aquatic invertebrates commonly found within 

lotic habitats include dragonflies and damselflies (Order Odonata), and zooplankton. 15
•
16

•
17 

3.2.3 Groundwater 
Groundwater levels in the surficial aquifers generally respond to climatic influences, 

as continual discharges to streamflow are offset by periodic rainfall. There are also areas 

within the study area where streams recharge the groundwater in a region. Water levels 

in these unconfined aquifers are typically highest in the winter and lowest in the summer. 

Groundwater found within limestone and dolomite usually contains high levels of 

calcium carbonate. Groundwater found with the valley deposits of the Mississippi, 

1 ~U.S. Department of Agriculture, Forest Service, Southern Region, "Final Environmental Impact Statement 
for Vegetation Management in the Ozark/Ouachita Mountains", Management Bulletin R8-MB, March 1990, pp. 
III-16, Ill-17. 

16Pennak, Robert W., Ph.D., Fresh-Water Invertebrates of the United States. New York: The Ronald Press 
Company, 1953. 

17Wetzel, Robert G. and Gene E. Likens, Limnological Analyses. New York: Springer-Verlag, 2nd edition, 
1991. 
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Arkansas, Red, Ouachita, and White Rivers is often high in iron. Groundwater can be 

easily impacted in karst terrain through sinkholes, sinking creeks, and caverns. 12
•
13

•
14 

Generally the transmission lines in Oklahoma are located within the Central Lowlands 

Physiographic Province and traverse areas where the surficial geologic deposits are 

predominantly bedrock formations consisting of shale, and shaly sandstone and to a lesser 

extent non-karst limestone. In southern Johnston and Atoka counties there exists a 

sandstone bedrock aquifer which crops out at the land surface. The water table is most 

typically 20 to 50 feet ( 6.1 to 15 .2 meters) below land surface in this aquifer. Due to the 

relatively high permeability of this sandstone formation, the infiltration rate of 

precipitation is expected to be higher than in most areas of Oklahoma. The transmission 

lines cross the Canadian River, the North Canadian River, and the Arkansas River alluvial 

valleys. The transmission lines also cross numerous less significant alluvial valleys. The 

surficial geologic deposits in these areas consist of unconsolidated clay, silt, sand and 

gravel. These deposits comprise unconfined aquifers with moderate to high permeability 

whose water table is generally within 10 to 30 feet (3.0 to 9.1 meters) below land surface. 

Along the transmission line in Cherokee and Adair counties, groundwater in the surficial 

aquifer in this region exists in fractured and karstified carbonate formations. 

All transmission lines in southwest Missouri and northern Arkansas are situated 

within the Ozark Plateau Physiographic Province except for the lines east of the western 

one-third of Lawrence County, Arkansas and the western two-thirds of Randolph County, 

Arkansas. The Ozark Plateau is characterized by an extremely thick sequence of 

carbonate (limestone and dolomite) bedrock formations. Generally there exists a thick 

clay rich residual soil overlying the bedrock. Groundwater in the surficial geologic 

deposits exists in unconfined to semiconfined fractured and karstified bedrock formations. 

All transmission lines in Dunklin, New Madrid, Pemiscot, Mississippi, Butler, and 

Stoddard counties Missouri, and in Craighead, Mississippi, Greene, and Clay Counties, 

Arkansas, are situated in the Mississippi Alluvial Plain Physiographic Province. The 

surficial geologic deposits in this region consist of unconsolidated alluvial deposits of 

clay, silt, sand, and gravel. The surficial aquifer in this area is generally unconfined and 

groundwater occurs relatively close to the land surface. 18 

18U.S. Environmental Protection Agency, Regional Assessment of Aquifer Vulnerability and Sensitivitv in 
the Conterminous United States, August, 1991. 
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3.3 Wetlands 
Wetlands are transitional lands between terrestrial and aquatic ecosystems, and are 

characterized by the presence of hydrophytic vegetation, hydric soil, and hydrology. In 

addition to providing habitats for many plants and animals, wetlands function to improve 

water quality, control flood waters, and control erosion. 19 

Wetlands have been impacted through agriculture in the United States. Agricultural 

impacts include drainage and filling, channelization, alteration of wetland hydrology, and 

the runoff of herbicides, pesticides, fertilizers, and soil into the wetland. 20 

The ROW crosses several types of wetlands, including forested, scrub-shrub, and 

emergent. Forested wetlands are dominated by woody vegetation greater than 20 feet (6 

meters) tall. Scrub-shrub wetlands are dominated by woody vegetation less than 20 feet 

(6 meters) tall. Emergent wetlands are dominated by erect, rooted, herbaceous 

hydrophytic vegetation. 19 

3.4 Vegetation 
The ROW is a corridor through various ecosystems and plant communities. The 

ROW passes through agricultural lands, where the ecological succession and vegetation 

abundance and diversity have been influenced by man. The ROW in these areas are often 

used for crops or pasture and are represented by vegetation typical of these areas. The 

ROW also passes through forested areas, where historical ROW mechanical maintenance 

activities have altered the habitat into more of an oldfield/shrubland habitat. ROW in 

these areas is generally characterized by a thick growth of low spreading shrubs, forbs, 

or grasses caused by selectively removing developing trees, and allowing a dense shrub, 

forb, and grass cover to establish and outcompete invading tree seedlings. Species such 

as goldenrod (Solidago spp.), fescue grass (Festuca spp.), huckleberries (Gaylussacia 

spp.), blueberries (Vaccinh1111 spp.}, sweet fern (Comptoniaperegrina), greenbrier (Smilex 

spp. }, meadowsweet (Spireau spp. }, and arrowwood (Viburnum spp.) are typical of these 

areas. The edge between the surrounding forest and ROW corridor (an ecotone) is very 

19Tiner, Ralph W., Jr., "Classification of Wetland Ecosystems" in Wetlands Ecologv and Conservation: 
Emphasis in Pennsylvania, The Pennsylvania Acedemy of Science, 1989. 

2°Tincr, Ralph W., Jr., "Agricultural Impacts on Wetlands in the Northeastern United States", presented at 
the National Symposium on Protection of Wetlands from Agricultural Impacts, sponsored by the U.S. Fish and 
Wildlife Service, April 26-28, 1988. 
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diverse in vegetation, since it contains species found both within the corridor and the 

forest. 21 

3 .5 Wild life 
The wildlife found within the ROW is influenced by the adjoining land use. The two 

primary land uses crossed by the ROW include agricultural and forested lands. Wildlife 

use the ROW for foraging, nesting, and as a travel corridor. Typical species likely to be 

found within the ROW include various mammals, such as the white-tailed deer 

( Odocoileus virginianus), black bear ( Ursus americanus), and white-footed mouse 

(Peromyscus leucopus), various birds, such as the wild turkey (Meleagris gallopavo), 

northern bobwhite quail (Colinus virginianus), rufous-sided towhee (Pipilo 

erythrophthalmus) and common yellowthroat (Geothylpis trichas), various reptiles, such 

as the black rat snake (Elaphe obsoleta) and copperhead (Agkistrodon contortrix), and 

various amphibians, such as the spotted salamander (Ambystoma maculat11111). 21 Since the 

ROW edge is an ecotone between the adjoining land use and the ROW, and usually has 

more species diversity than either of the adjoining land uses, the ROW is generally high 

in species diversity and potentially includes species of both land uses. 

3.6 Threatened and Endangered Species 
The presence of federally- or state-listed threatened and endangered (T &E) species 

within 0.5 mile (0.8 kilometer) on either side of the ROW was investigated for this study. 

There are over one hundred federally- or state-listed T&E species within this 1.0 mile (1.6 

kilometers) zone along the ROW. The majority of the species are state-listed endangered 

or rare plants that are not located directly within the ROW. T &E species have been 

identified as being located within the ROW by either the U.S. Fish and Wildlife Service 

or the respective state office overseeing T &E species. Southwestern plans to review and 

update the T &E species locations with respect to the ROW on an annual basis. 

In Arkansas, the ROW crosses two areas where the following T &E species are 

present: the pink mucket (Lampsilis abn1pta) and the heart-leaved plantain (Plantago 

cordata). 22 In Missouri, the tradescant aster (Aster d11111os11s var. strictior), arrow arum 

21Kricher, John C., A Field Guide to Ecology of Eastern Forests. North America (The Peterson Guide 
Series). New York: Houghton-Mifflin Company, 1988. 

22Arkansas Natural Heritage Commission, Data Report of Elements of Special Concern along Southwestern 
Power Administration Line Corridors, in letter to Corry Platt, BLACK & VEATCH Waste Science, Inc., October 
19, 1994. 
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(Peltandra virginica), Loesel's twayblade (Liparis loeselii), hyssopleaf thoroughwort 

(E11patorh1111 hyssopifoli11111), and a sedge (Carex bromoides) are the T&E species 

identified within the ROW. The Missouri bladderpod (Lesq11ere!!ajilifor111is), a federally

listed endangered plant has been identified within the 1 mile qudy zone of the ROW. 

Also in Missouri, records of swamp rabbit (Sylvilagus aq11atic11 ·lack-tailed jackrabbit 

(Lepus ca/ifornicus), Neosho mucket (Lampsilis rajinesqueana), and the Arkansas darter 

(Etheostoma cragini) are listed within the 1 mile study zone of the ROW and may come 

in contact with activities within the ROW. Subterranean habitats for the Ozark cavefish 

(Amblyopsis rosae) are also crossed by the ROW. 23 In Oklahoma, the following federally

listed T &E species have been documented within the counties that the ROW crosses: bald 

eagle (Haliaeetus leucocephalus), interior least tern (Sterna antillarum), and the American 

burying beetle (Nicrophoms americanus). The state endangered longnose darter (Percina 

nasuta) was reported to be present in Big Lee's Creek, which is crossed by the ROW.24 

3.7 Archaeological, Cultural, and Historical Resources 
During the scoping process, the respective state offices overseeing archaeological, 

cultural, and historical resources indicated that the proposed action would not disturb 

subsurface features. Therefore, these offices determined that an additional search to 

identify archaeological, cultural, and historical resources within the ROW was not 

warranted. 

The ROW adjoins the George Washington Carver National Monument in Granby, 

Missouri. 25 The George Washington Carver National Monument is listed on the National 

Register of Historic Places, Missouri Register of Historic Places, and Black Register of 

Historic Places. 

3.8 Recreation and Aesthetics 
The ROW may be used by neighboring residents for recreational purposes and berry 

picking. The ROW provides access to undeveloped lands potentially used for hunting, 

fishing, hiking, or birding/wildlife observation. In addition to the ROW itself being used 

for recreational purposes, the ROW crosses several publicly-owned lands used for 

23Missouri Department of Consen-ation, Data Report for Southwestern Power Administration, in letter to 
Corry Platt, BLACK & VEATCH Waste Science, Inc., September 8, 1994. 

240klahoma State University (OSU), Endangered and Threatened Species of Oklahoma, Oklahoma State 
University Press, 1993. 

nu.S. Geological Survey, 7.5-Minute Quadrangle Sheet for Granby, Missouri, 1974. 
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recreation. These recreation areas are used for hunting, fishing, swimming, camping, 

picnicking, boating, and birding. 

Visually, the ROW divides the natural landscape and is easily seen by humans when 

sightseeing from a mountain top or driving past. The ROW uses large metal towers and 

double wooden poles to hold the transmission lines above the ground, which are also 

easily noticeable as they differ significantly from the natural landscape. 
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4.0 Description of Environmental Impacts 

The Description of Environmental Imp"acts is a description of the known or potential 

impacts to the Environmental Setting features along the ROW. Table 2, the Impact 

Matrix provides an overview of the potential impacts of each of the alternatives on the 

criteria identified during the scoping process. The following contains a summary 

comparing each alternative to each of the impact criteria identified. 

4.1 Air Quality 
The brush hogging and mechanical saws used in the no action alternative may create 

some dust particles. The dust particles created by this method are minimal relative to 

adjacent land uses such as agriculture. 

The Foliar Spray Application method used in the proposed action may result in some 

drift of droplets of herbicide; however, the droplet size used in the proposed action 

reduces this likelihood. Under the conditions limiting the use of the Foliar Spray 

Application, it is unlikely that there would be any drift or volatilization of herbicide, 

regardless of the herbicide selected.3 

4.2 Water Quality 
4.2.1 Surface Water Quality 

The manual and mechanical methods of the no action alternative may remove 

vegetation down to the soil surface or disturb the soil, creating an erosion potential. Soil 

particles may be carried by rainfall runoff into nearby streams where it may increase 

turbidity and result in habitat loss. In addition, vegetative debris may be carried into 

nearby streams, affecting nutrient loading, which may affect aquatic life. 

Of the herbicides evaluated in the proposed action, only Accord is registered for use 

in surface waters. Accord exhibits a half-life of 2 weeks in surface water with direct 

sunlight and is subject to microbial degradation. The other herbicides are specifically 

restricted from use in surface waters. Initial use of herbicides in the ROW may result in 

increased erosion due to less vegetative cover; however, the promotion of grass growth 

in the ROW would reduce impacts to surface water, since grasses provide more soil 

erosion protection than shrubs and trees. To further reduce any impact to surface water, 

herbicides would not be applied within 15 feet (4.6 meters) of any flowing surface water. 
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4.2.2 Aquatic Life 

The manual and mechanical methods of the no action alternative may remove 

vegetation down to the soil surface or disturb the soil, creating an erosion potential. Soil 

particles may be carried in rainfall runoff into nearby streams where it may increase 

turbidity and result in habitat loss. In addition, vegetative debris may be carried into 

nearby streams, increasing turbidity and decreasing dissolved oxygen content, which may 

adversely affect aquatic life. 

Of the herbicides meeting the herbicide selection criteria, Accord and Garlon 3A are 

non-toxic to fish. The remaining herbicide currently meeting the herbicide selection 

criteria, Garlon 4, is highly toxic to fish; however, to reduce impacts to aquatic life from 

any of the herbicides, herbicides would not be applied within 15 feet ( 4.6 meters) of any 

flowing surface water. 

4.2.3 Groundwater Quality 
Manual and mechanical vegetation control activities associated with the no action 

alternative would have no effect on groundwater quality. 

The herbicides in the proposed action were evaluated to determine their affinity to 

adsorb to soil particles. Herbicides that are strongly adsorbed to soil particles are less 

likely to leach into groundwater. The herbicides meeting the herbicide selection criteria, 

Accord, Garlon 3A, and Garlon 4, strongly adsorb to soil particles and are not likely to 

leach to groundwater. Other herbicides evaluated, Spike-SOW, Tordon-K, and Tordon 

1 OIM, are especially likely to impact groundwater since these leach rapidly; therefore, 

these herbicides did not meet the selection criteria and are not proposed for use in the 

proposed action. To further reduce any potential impacts to groundwater, herbicides 

would not be applied within 15 feet (4.6 meters) of sinkholes, visible fractures in rock 

outcrops, sinking creeks, and caverns. Areas exhibiting these karst features would be field 

identified and marked prior to herbicide application. 

4.3 Wetlands 
Manual and mechanical vegetation control activities associated with the no action 

alternative will directly impact vegetation in wetland areas. These impacts are short-term 

since this vegetation grows back between treatments. 

All of the herbicides evaluated in this EA could be used in wetlands to control 

vegetation; however, only Accord is specifically registered by U.S. Environmental 

Protection Agency (EPA) for that use. Accord, Escort, Spike, and both Tordon herbicides 
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are non-selective and would control both herbaceous and deciduous vegetative species to 

which they are applied. Arsenal is selective for deciduous species and would not be 

effective on coniferous vegetation. The Garlon herbicides and Krenite-UT are selective 

for broadleaf plant control and would promote the growth of grasses in wetlands. 

Wetland soils are generally high in organic content and are generally located at the 

groundwater/surface water interface. The herbicides meeting the herbicide selection 

criteria, Accord, Garlon 3A, and Garlon 4, adsorb to sediment which limits migration to 

adjoining surface water or groundwater. Garlon 4 is highly toxic to aquatic life and may 

impact invertebrate life within the wetland or connected surface waters. 

4.4 Vegetation 
Manual and mechanical vegetation control activities associated with the no action 

alternative will directly impact vegetation in treated areas. These impacts are short-term 

since this vegetation grows back between treatments. 

All of the herbicides evaluated in the proposed action will directly impact vegetation. 

Accord, Escort, Spike, and both Tordon herbicides are non-selective and will control both 

herbaceous and deciduous vegetative species to which they are applied. Arsenal is 

selective for deciduous species and would not be effective on coniferous vegetation. The 

Garlon herbicides and Krenite-UT are selective for broadleaf plant control and will 

promote the long-term establishment of grasses in treated areas. 

A longterm impact to vegetation from the proposed action is the change of species 

composition within some areas of the ROW. The control of woody vegetation and 

respraying every three to six years, as scheduled, would encourage the recolonization of 

treated areas with grasses, forbs, and broadleaf weed species, creating a diversity of non

woody habitat. This impact is consistent with Southwestern's goal for vegetation control 

along the ROW. This impact is not significant when compared to the impacts upon the 

natural vegetative community from agricultural development and highway corridor 

maintenance, which generally encourage a monotypic species composition and limited 

habitat. 

4.5 Wild life 
Manual and mechanical vegetation control activities associated with the no action 

alternative may directly impact wildlife by (1) contact with the mower blades and (2) a 

change in habitat. 
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All of the herbicides evaluated in the proposed action have some toxicological effects 

on tested animal species at high experimental doses. The herbicides meeting the herbicide 

selection criteria would not cause chronic health hazards to wildlife, but may cause skin 

and eye irritation at high experimental doses. Spike and both Tordon herbicides are 

associated with increased tumor development, teratogenic effects, and a decrease in 

growth at high experimental doses; therefore, these herbicides did not meet the herbicide 

selection criteria and are not proposed for use in the proposed action. The quantity of 

active ingredient in the diluted herbicide and the application mixture make it unlikely that 

any wildlife species would be exposed to doses of herbicides high enough to cause direct 

effects. Indirect effects of herbicide application to wildlife may include loss of habitat 

for some species and a gain of habitat for others. 

A longterm impact to wildlife from the proposed action and the associated change 

in vegetative species composition is the reduction of woody vegetation habitat used for 

nesting, foraging, and protective cover. The removal of this habitat and respraying every 

three to six years, as proposed, would encourage the recolonization of treated areas with 

grasses, forbs, and broadleaf weed species, creating a diversity of non-woody habitat. The 

promotion of grasses, forbs, and broadleaf weed species would replace food sources and 

improve wildlife access along the ROW. Under the no action alternative, the extent of 

growth and re-establishment of vegetation between cuttings provides a lower quality 

habitat when compared to adjacent land uses, such as forest; therefore, the reduction of 

woody vegetation habitat from the proposed action would not have a significant impact 

to wildlife. 

4.6 Threatened and Endangered Species 
Threatened and endangered species located within the ROW are minimally impactP,.1 

by the current vegetation control methods. The mowing and manual cutting of t 

vegetation within the ROW impacts protected vegetation if the protected vegetation is cu 

The current vegetation control method temporarily impacts the habitats of the mobile T &l 

species not located directly within the ROW because the food sources and habitats 

available within the ROW are reduced. Additional impacts to T &E animal species 

include disruption of nests and nesting species. 

The herbicides evaluated in the proposed action would not be applied on or near the 

T&E species. Where the T&E species occur within the ROW, the proposed action would 

not be used, rather target vegetation in this area would be controlled using the established 

mechanical and manual vegetation control. The known locations of T &E species would 
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be field identified and marked to aid the applicator in avoiding these areas during 

herbicide application. As stated in Section 3.6, Southwestern plans to review and update 

the known locations of T &E species available from the respective state office annually. 

The potential for impact to mobile T &E species was evaluated because these species 

could come in contact with the treated areas. Based on the estimated cohcentration of 

herbicide applied through the Foliar Spray Application method, the concentrations of 

herbicide present within the treated ROW would not be high enough to cause toxic 

impacts to the T&E mammalian or avian species. 

The Missouri bladder-pod inhabits limestone glades and outcrops and is known to 

exist in four counties along the ROW. The known and potential Missouri bladder-pod 

habitats along the ROW would be surveyed and species locations would be marked in the 

field prior to herbicide application. 

Threatened and endangered fish (Neosho mucket, longnose darter, and Arkansas 

darter) and mussel (pink mucket) could be impacted by Arsenal, Garlon 4, Krenite-UT, 

Spike-SOW, and both Tordon herbicides carried by runoff into an inhabited stream; 

however, of these herbicides only Garlon 4 meets the herbicide selection criteri~ and is 

proposed for use. To reduce potential impacts upon T &E fish, herbicides would not be 

applied within 15 feet (4.6 meters) of flowing surface water. There is no risk to the 

federally-threatened Ozark cavefish, from the proposed action, since the herbicides 

meeting the herbicide selection criteria adsorb highly to soil particles and herbicides 

would not be applied within 15 feet ( 4.6 meters) of visible karst features. 

The American burying beetle inhabits oak-hickory forests and open grasslands in the 

area of the ROW. Based on this habitat preference and the habitat created within the 

ROW, the American burying beetle may use the ROW itself as a habitat. The active 

ingredients in Accord, Garlon, Krenite-UT, Spike-SOW, Tordon-K, and Tordon lOIM 

have been tested on invertebrates, other than the American burying beetle, and found to 

be generally slight to nontoxic at concentrations greater than the expected application rate; 

therefore, the application of herbicides in the ROW is not expected to impact this 

species. 26
"
27 

26U.S. Department of Agriculture, Forest Service, "Pesticide Background Statements", Volume 1 -
Herbicides, Agricultural Handbook No. 633, August 1984, 

27Forcsl Pest Management Institute, "Proceedings of the Carnation Creek Herbicide Workshop", Suite Ste. 
Marie, Ontario, Ministry of Forests, Research Branch, 1989. 
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4.7 Archaeological, Cultural, and Historical Resources 
There is no significant impact upon archaeological, cultural, and historical resources 

from the current vegetation control. The mechanical vegetation control may disturb 

surface soil; however, no subsurface disturbances occur from the current vegetation 

control method. 

According to the respective state office overseeing archaeological, cultural, and 

historical resources, the proposed action would not impact archaeological, cultural, and 

historical resources, as no subsurface disturbances would occur. If future activities, as 

described in section 2.2.5, potentially impact archaeological, cultural, and historical 

resources mitigation measures recommended by the respective state office would be 

followed. 

4.8 Recreation and Aesthetics 
There are minimal impacts to recreation from the current vegetation control method. 

Hiking along the ROW would be temporarily improved along the ROW, as a reduction 

of dense brush would ease hiking along the ROW. Berry picking and birding/wildlife 

observation would be temporarily impacted, until regrowth occurs, because the fruit 

bearing plants would be cut and the wildlife that feed on the fruits would be reduced. 

Access to hunting, fishing, hiking, berry picking, birding/wildlife observation, swimming, 

picnicking, boating, and canoeing would be temporarily improved until regrowth occurs. 

There are temporary impacts to aesthetics from the current vegetation control method. 

After mowing of the vegetation, the remains would turn brown and build up along the 

ROW. The results of the mowing activities would be easily viewed within the ROW after 

the current vegetation control method during any season of the year. 

There would be no significant impacts to recreation from the proposed action. 

Activities such as hunting, hiking, fishing, swimming, picnicking, boating, and canoeing 

would not be detrimentally impacted. Access to hunting, fishing, swimming, picnicking, 

boating and canoeing areas would be beneficially impacted since the lack of brushy 

vegetation would ease access to these recreational areas. Hiking along the ROW would 

be improved because of the lack of dense brush blocking the ROW, and improving the 

ease of travel along the ROW. 

Berry picking and birding/wildlife observation would be impacted along the ROW 

by the proposed action. The destruction of fruit bearing shrubs would halt berry picking 

within the ROW. Fruit bearing plants attract many birds and other wildlife that people 
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observe; without the fruit bearing plants the amount of birds and other wildlife attracted 

to the ROW would decrease as would the number of people observing these animals. 

There would be temporary impacts to aesthetics from the proposed action. A 

brownout would occur after herbicide treatment, as the leafy vegetation would wilt, turn 

brown, and die. This brownout would be observed by people viewing portions of the 

ROW from roadsides, scenic overlooks, or mountain tops. The brownout would disrupt 

the natural landscape during the spring and summer months; however, during the fall 

season, the brownout would be similar to leaf-off. Long-term aesthetics would improve 

because grass growth would be promoted along the ROW. 

4.9 Human Health Effects 
The manual and mechanical methods associated with the no action alternative would 

have little long-term effect on human health. Short-term effects include injury to workers 

from flying objects during clearing operations and wounds from sharp machinery. 

Risks to humans generally occur during the Foliar Spray Application method, when 

herbicide may be inhaled or contacted, and during the manual application methods, when 

herbicide may contact skin. The greatest potential risks to human health is to workers 

involved in the application. Herbicides that may cause human health effects through 

inhalation include Accord, Escort, Garlon 3A and Garlon 4. However, the likelihood of 

exposure through inhalation is unlikely since the droplet size that would be used reduces 

airborne herbicide mist. Of the herbicides currently meeting the herbicide selection 

criteria, Garlon 3A and Garlon 4 may cause skin irritation through dermal contact. A less 

significant potential risk of human health effects is from the ingestion of water 

contaminated by these herbicides. This impact is mitigated by the restriction of herbicide 

use in areas exhibiting karst features. 

4.1 O Transportation Impacts 
For both alternatives, machinery and personnel would be transported to and from the 

site using established and maintained roadways. Access within the ROW exists through 

existing jeep trails or would be developed as the machinery travels over herbaceous 

vegetation. This access would be used by Southwestern personnel to access the target 

areas within the ROW. 

There would be no additional transportation impacts from the no action alternative. 

A potential for motor vehicle accidents during transportation to and from the site does 

exist for the no action alternative. 
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In the proposed action herbicides would be transported to the site in manufacturer's 

containers, available in either 2.5-gallon (9.46-liter) containers or 55-gallon (208.19-liter) 

containers. Herbicides would remain in manufacturer's provided containers until mixed 

with water prior to application. Unused concentrated herbicides would be transported 

from the site in manufacturer's containers. Diluted herbicides would be transported onsite 

using a 200-gallon (757.06-liter) tank mounted onto a tractor. No diluted herbicides 

would be transported offsite because all diluted herbicides would be applied to the ROW 

prior to removal from the ROW. 

A potential exists for motor vehicle accidents to occur while transporting herbicides. 

No U.S. Department of Transportation placarding is needed on transporting motor 

vehicles. Absorbent material would be carried with the herbicide to contain any spills 

resulting from motor vehicle accidents. A copy of the Material Safety Data Sheet 

(MSDS) for the herbicides and the non-water diluents would be carried with the 

containers to inform any emergency response personnel of dangers associated with the 

herbicide. 

4.11 Accident Impacts 
Potential accident scenarios were identified during the scoping process. There would 

be a potential for worker injury during the no action alternative. This scenario and 

associated impacts was discussed in section 4.8. 

Three potential accident scenarios were identified in association with the proposed 

action, including human error in herbicide mixing, application of incorrect mixture, and 

fire/explosion. 

A potential exists for incorrect dilution of herbicide prior to application. The 

manufacturer's label for each of the herbicides lists a range of recommended dilution rates, 

depending on the vegetative species needing control. A lower dilution rate would be used 

for more resistant vegetation. This scenario would pose the greatest threat during the 

Foliar Spray Application method, as the greatest area is covered by this method. The 

potential for environmental impacts presented in this report from the three proposed 

herbicides were evaluated based on the highest concentration of herbicide to be applied 

by any method according to manufacturer's labels. Any environmental consequences 

resulting from incorrect dilution would be highly unlikely since Southwestern personnel 

supervising the application of the herbicide mixture have been formally trained in 

herbicide handling and application. 
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A potential exists for applying either the incorrect dilution of herbicide, incorrect 

herbicide, or applying the herbicides incorrectly. Each of these scenarios would pose 

negative environmental hazards to a portion of the ROW, if the incorrect action is not 

within manufacturer's labelled directions. The destruction of desirable vegetation, such 

as grasses, would increase the time necessary for revegetation and cause a greater risk for 

erosion. In the case of excess damage to vegetation, Southwestern will mitigate the 

effected areas. These three scenarios are unlikely since Southwestern personnel 

supervising the application of the herbicide mixture have been formally trained in 

herbicide handling and application. 

A potential exists for fire and explosion resulting from incorrect storage of the 

herbicides. Extinguishing agents appropriate for the herbicides used in the proposed 

action would be carried within Southwestern vehicles transporting or applying the 

herbicides. A copy of the herbicide MSDS sheets would be carried by Southwestern 

personnel and transferred to emergency personnel upon any fire or explosion. 

4.12 Compliance with other Regulations 
4.12.1 Disposal of Excess Herbicide 

Southwestern plans to use and accurately mix the amount of herbicide needed to 

accomplish vegetation control within each section of the ROW. Empty herbicide 

containers would be triple rinsed and disposed of in a sanitary landfill, following 

manufacturer's labels. Water from rinsing will be added to the herbicide formulation and 

applied as normal. 

Excess pure herbicides would be stored by Southwestern for future use. In the rare 

event that pure herbicide would be disposed of, manufacturer's labelled instructions would 

be followed. 

4.12.2 Applicator Certification 
Southwestern would have trained personnel supervising the application and mixing 

of herbicides. Southwestern personnel have been trained by the state of Arkansas in 

herbicide application. There is currently no certification necessary within the states of 

Missouri and Oklahoma for landowner herbicide application; therefore, certification of 

Southwestern personnel within these states is not necessary. Arkansas, Missouri, and 

Oklahoma do have certification programs for commercial herbicide applicators. In the 

event that Southwestern would subcontract the herbicide application, the subcontracting 

firm's field personnel would be required to meet all appropriate local, state, and federal 

certification requirements. 
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5.0 List of Preparers and Agencies Consulted 

5.1 Preparers 
• Corry T. Platt, Black & Veatch Waste Science, Inc., Biologist, principal author 

specialties: terrestrial ecology; aquatic ecology; plant ecology; ornithology; 
wetlands; habitat requirements; waste handling, disposal, and regulations 

• Dane G. Pehrman, Black & Veatch Waste Science, Inc., Biologist, co-author 
specialties: wetland ecology; water quality; ecological health effects; 
wildlife 

• Kevin EuDaly, Black & Veatch Waste Science, Inc., Scientist 
specialties: human health effects 

• Timothy T. Travers, Black & Veatch Waste Science, Inc., Scientist 
specialties: air quality 

• Michael Ferrari, Black & Veatch Waste Science, Inc., Scientist 
specialties: recreation and aesthetics; transportation 

• John Field, Black & Veatch Waste Science, Inc., Geologist 
specialties: regional geology and soils 

• Robert Orr, Black & Veatch, Geologist 

specialties: NEPA regulatory compliance 

• James B. Jennings, Southwestern Power Administration, Office of Maintenance, 
Special Assistant 
specialties: Project Document Manager 

• David Dossett, Southwestern Power Administration, Environmental Protection 
Specialist 
specialties: NEPA regulatory compliance 

• Jerry Murr, Southwestern Power Administration, Maintenance Supervisor 
specialties: herbicide vegetation control; pesticide applicators certification 
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5.2 Agencies Consulted 
The following personnel were contacted to obtain information needed during the 

preparation of this EA. The individual spoken with, agency representing, and topic(s) 

discussed are listed below. 

Name Affiliation Topic(s) Discussed 

John Giese Arkansas Department of Regulations surrounding destruction of wetland 

Pollution Control & vegetation. 

Ecology 

Tim Ellison Arkansas, State Plant Pesticide Applicator Certifications, pesticide 

Board application permits. 

Cindy Arkansas Natural Heritage Threatened and endangered species locations. 

Osborne Program 

Sam Cooke Arkansas Wildlife Public concern for herbicide application, herbicide 

Federation application methods, proposed herbicides. 

Pies Spradley USDA, Arkansas Regulations surrounding herbicide application. 

John Madres Missouri, Department of Regulations surrounding destruction of wetland 

Natural Resources, Water vegetation. 

Quality Management 

Bill Missouri Natural Heritage Threatened and endangered species locations; habitat 

Bieffcnbach Program and exact locations of Ozark cavefish; buffer zones. 

John Madres Missouri, Water Quality Regulations surrounding wetland vegetation. 

Branch 

Paul Brooks Missouri Dept. of Natural Herbicide application permits. 

Resources, Air Quality 

Becky Bryan National Forest Service, Regulations surrounding herbicide applications, 

Mark Twain National herbicide application permits, Forest Service 

Forest, Missouri policies, buffers, sensitive areas. 

Paul Ondray Missouri Department of Regulations surrounding herbicide application, 

& Jim Lea Agriculture herbicide application permits. 

Ed Fite, III Oklahoma Scenic Rivers Buffers surrounding state designated scenic rivers. 

Commission 
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Name Affiliation Topic(s) Discussed 

Derek Oklahoma Water Regulations surrounding the destruction of wetland 

Smithy Resources Board vegetation. 

John Hassell Oklahoma Conservation Regulations surrounding the destruction of wetland 

Commission vegetation, anti-degradation regulation. 

Sandy Wells Oklahoma Department of Regulations surrounding herbicide applications, 

& Jim Agriculture herbicide application permits, buffers surrounding 

Eigelhardt threatened & endangered species. 

Mark D. Oklahoma Department of Threatened and endangered species locations; habitat 

Howery Wildlife Conservation requirements for the American burying beetle, 

interior least tern, and longnose darter. 

Don USDA, Soil Conservation Soil erosion and herbicide application. 

V andersypen Service, Oklahoma 

Thomas USDA, Soil Conservation Soil erosion and herbicide application. 

Dominguez Service, Arkansas 

Russell Mills USDA, Soil Conservation Soil erosion and herbicide application. 

Service, Missouri 

Charles M. USFWS, Ecological Threatened and endangered species locations. 

Scott Services, Oklahoma Field 

Office 

Gary D. USFWS, Ecological Threatened and endangered species locations; habitat 

Frazer Services, Missouri Field requirements for the Missouri bladderpod. 

Office 

Dave Purser National Forest Service, Regulations surrounding herbicide applications, 

Ozark National Forest, herbicide application permits, Forest Service 

Arkansas policies. 

Joyce Perser US Anny, Corps of Regulations surrounding destruction of wetland 

Engineers, Little Rock vegetation. 

John Abley National Park Service, Regulations surrounding herbicide applications, 

Buffalo National River, herbicide application permits, buffers, sensitive 

Arkansas areas. 
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Name Affiliation Topic(s) Discussed 

Tammy George Washington Carver Historical designation and preservation listings, uses 

Benson National Monument, of land. 

Missouri 
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BLACK & VEATCH 

MEMORANDUM 

Southwestern Power AdministrationB&V Project #15356.423 
ROW EASWPA ICS Code #5400.0 
Meeting Agenda 

To: Jim Jennings 

From: Robert Orr 

<Date> 

The November 30, 1994, meeting to discuss comments on the draft Transmission Line Rights-of-Way 
Environmental Assessment has been scheduled for 10:30 am, in the 8000 conference room. The meeting may 
need to be held over into the next day. I have reserved conference room 1531, on December 1, from 8:00 am to 
3 :00 pm. The tentative agenda for this meeting is as follows: 

Wednesday, 10:30 am 
• Discuss the preliminary comments supplied by ESH&S and Maintenance. 

Lunch Break 

Wednesday, 12:30 pm 
• Discuss other comments in the document, page-by-page. 
• Modify document to reflect changes. 

Thursday, 8:00 am 
• Submit modified document for review and comment. 
• Official decision needs to be made on whether this document is an EA or if there a need for EIS. 
• A new schedule for the final draft EA will need to be developed. 
• Additional comments and letters from agencies and interested parties, not in the possession of Waste 
Science, may need to be discussed. 
• How are other agencies and interested parties going to be addressed that have requested copies of the 
draft EA for review and comment. 

Lunch Break 

Thursday, 12:30 pm 
• Complete unfinished business. 

Please call me at ext. 7631 if you have questions or comments regarding this agenda. 

cc: Francis Gajan 
Dave Dossett 
Don Hayes 
Jerry Murr 
Roy Toone 
Dane Fehrman 
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uni t:.ea ::>t:.at:.es 

Department of 
Agriculture 

Mr. Jim Jennings 

rures't. 

Service 
uzarK-;:,t;. r i.·w1cJ.:s 

National Forests 

Southwestern Power Administration 
P.O. Box 3337 
Springfield, MO 65807 

Dear Mr. Jennings: 

.i- • u. OOX ..LUUO 

Russellville, AR 72811 
501-968-2354 

Reply to: 1950/2720 

Date: August 31, 1994 

Amendment 5 to the Ozark-St.Francis Land and Resource Management Plan directs 
us to reduce or eliminate herbicide use wherever possible, consistent with 
protection of other resource values and attainment of multiple use objectives. 
After reviewing your draft Notice of Intent for Vegetation Control in 
Right-of-Way and discussing it with my Interdisciplinary Team, I do not see a 
compelling purpose or need to propose and evaluate a change from the mechanical 
and manual methods of vegetation control you have been using historically on 
the right-of-way under permit on the Ozark National Forest. 

Given the direction in our Land Management Plan, it would take a clear and 
compelling need for a specific herbicide application before I would propose 
permitting its use on National Forest. Based on my study of your draft NOI a...~d 

the direction in the Land Management Plan, I do not plan, at this time, to 
propose permitting herbicide use on the right-of-way segment under permit to 
Southwestern Power on the Ozark National Forest. 

Sincerely, 

cc: D. Pehrman / 
R.Moore 
M.Curran 
Regional Forester 



United States 
Department of 
Aoricult1re 

Forest Mark Twain Rational Forest 
Sen1ce 314-364-4621 ·cvo1cem-Y> 

401 Fairgrounds Road 
Rolla. ltfssoar1 65401 

Car1ag for the Land and Serving People 

Mr. Jim Jennings 
Department of Energy 
Southwestern Power Adm1n1strat1on 
P.O. Box -:'337 
Springfield. MO 65804 

Dear Mr. Jennings: 

Reply to: 2720/1920 

Date: August 31. 1994 

/RECEIVED 1 

I 
. 

SEP l 1994 i 
S. P. A. SPRINGFIELD. MO. ( 

, ~ r 

We appreciate the opportunity to participate as a cooperator in the 
Environmental Assessment ·which your agency 1s going to prepare for mA1ntenance 
of powerline rights-of-way within your area of operation. It appears that there 
1s about 3.6 m11es of Southwestern r1ght-of-way w1th1n the Forest. · 

There are severai requirements which we have to meet as part of the Nat1ona1 
Environmental Pol1cy Act and National Forest Manage111ent A~i.. Tne::>t: n:qu1ri=iUCRts 
w111 neerl to be coordinated throughout th1s effort. The Forest representative 
w111 be Becky Bryan. She 1s a spec1a11st in NEPA and appeals of NEPA decisions. 
and 1s located in Ava (telephone 417-683-4428). A back-up contact 1s D1ck 
Sibley in Rolla (314-364-4621). 

Thank you for the opportunity to cooperate. 

Sincerely. 

~.Jif,~· 
Acting Forest Supervisor 

cc: 
Nory Hunze 
Becky Bryan 
Dick Sibley 

eamg for ltie Land and s.mg People 

FW200-:Zll (7-62) 



United States Department of the Interior 

I:'> REP!.\' REFER TO: 

L7619(MWR-PQ) 
MO 1305 

NATIONAL PARK SER\ lCE 
Midwest Region 

1709 Jackson Street 

Omaha, Nebraska 68102-2571 

Mr. Dane G. Pehrman Project Ecologist 
Black & Veatch Waste Science, Inc. 
The Curtis Center, Suite 705 
601 Walnut Street 
Philadelphia, Pennsylvania 19106-3307 

Daar Mr. Pehrman: 

AUG l 7 199A 

This is to provide early coordination review of Southwestern Power 
Administration's (Southwestern) proposed vegetation control on Southwestern 
transmission line rights-of-way in nineteen different counties in the states 
of Oklahoma, Missouri, and Arkansas. 

Based on the information in your notice, and our general knowledge of the 
area, it does not appear that implementation of the proposed project will 
adversely affect any unit of the National Park System. 

However, .:; .... ~~h;...;.;;.e~ .. ~ho:.:ld consider potentiRl impacts of vegetation control 
to recreational sites which were developed and/or acquired with assistance 
from the Land and Water Conservation Fund (LWCF). Potential impacts on sites 
assisted through the LWCF program should be addressed by Southwestern in their 
environmental document. Because your early coordination package does not give 
the exact location of the proposed vegetation control efforts, we can not 
provide information on which LWCF sites might be impacted. We would be happy 
to provide this information as you develop more exact locations for evaluation 
in the environmental document. We request that this office be included in the 
review of that document. 

If any vegetation control techniques considered interfere with a LWCF-assisted 
site's present recreational use, or if a significant change of use is 
determined to have occurred, the site could be declared converted requiring 
the LWCF project sponsor to provide appropriate replacement. Southwestern 
should consult with the official who administers the LWCF program in the State 
of Missouri to determine potential conflicts with section 6(£)(3) of the LWCF 
act (Public Law 88-578, as amended.) We have no objection to the proposed 
action provided that the land previously acquired and developed with LWCF 
assistance remains unaffected. It is stated in section 6(f)(3): 

"No property acquired or developed with assistance under this section 
shall, without the approval of the Secretary (of the Interior), be 
converted to other than public outdoor recreation uses. The Secretary 
shall approve such conversion only if he finds it to be in accord with 
the then existing comprehensive statewide outdoor recreation plan and 
only upon such conditions as he deems necessary to assure the 
substitution of other recreation properties of at least equal fair market 
value and of reasonably equivalent usefulness and location." 



Please contact: 

Mr. David Shorr, Director 
Department of Natural Resources 
P.O. Box 176 
Jefferson City, Missouri 65102 

These commenta are provided as informal technical assistance and are not 
intended to reflect our probable response to any document which may be 
prepared in this matter to comply with the National Environmental Policy Act 
or any other applicable environmental protection mandate. 

Sincerely, 

~ ;11. r!/a"Wit'f7 
Alan M. Hutchings 
Acting Associate Regional Director 
Planning and Resource Preservation 

cc: 
Mr. David Shorr, Director 
Department of Natural Resources 
P.O. Box 176 
Jefferson City, Missouri 65102 



United States Department of the Interior 
NATIONAL PARK SERVICE 

BUFFALO NATIONAL RIVER 
P.O. BOX 1173 

HARRISON, ARK.AN SAS 72602- 1173 

IN REPLY REFER TO: 

L3027(BUP'!'-ONR) 

August 9, 1994 

Mr. Jim Jennings 
u.s. Department of Energy 
southwest Power ·Admi'nistration 
Maintenance and Enqineerinq Off ice 
2858 south Golden st., P.O. Box 3337 
springtield, Missouri 65807 

Dear Mr. Jennings: 

This letter is to inform you of our desire, as a land management 
agency having a Southwestern right-of-way within our boundaries, to 
cooperate with the Southwest Power Administration in the 
development of the environmental document concerning veqetation 
control on Southwestern transmission line riqhts-of-way. 

Buffalo National River·, as a unit of the National Park Service, 
Department of the Interior, is mandated to insure the protection of 
those resources for which it was established. Those resources 
include the Buffalo River's water quality, endangered species such 
as the qray bat, Indiana Bat, Bald Eagle, and other animal and 
plant species of special concern known within our boundaries which 
could be impacted by any dee is ion your agency makes regarding 
vegetation control efforts. 

We view any activities involvinq herbicide applications as 
sensitive and appreciate your willingness to work closely with us 
at this early stage. It is critical that our agencies 
cooperatively work toward the most environmentally sound management 
strategy to accomplish Southwestern's goals. 

Please keep us advised by contacting George Oviatt of my staff at 
501-741-5443 ext. 114 as this document progresses and we are 
afforded opportunities for input. 

sincerely, . 

. d l> L,.;L__ 
~ D. Linahan 
Superintendent 



United States Department of the Interior 

!:-.! REPLY REFER TO: 

L3027 (BUFF-ONR) 

September 26, 1994 

Mr. Corey Platt 

NATIONAL PARK SERVICE 
Buffalo National River · 

P.O. Box 1173 

Harrison, Arkansas 72602-1173 

Black & Veatch Waste Science, Inc. 
601 Walnut street, Suite 705 
Philadelphia, Pennsylvania 19106-3307 

Dear Mr. Platt: 

~-. - . 

The National Park Service appreciates the opportunity to provide 
-input to the Southwestern Power Administration {SPA) concerning 
vegetation management on transmission line rights-of-way. A 
portion of the SPA's right-of-way crosses the Buffalo National 
River in Searcy County, Arkansas. SPA's Notice of Intent states 
that a combination of herbicide application and mechanical 
control is the preferred alternative being considered. 

National Park Service policies require the use of integrated pest 
management procedures to determine when and how pests are to be 
controlled. Use of herbicides is considered only when mechanical 
or other non-chemical methods are not feasible. All proposals to 
utilize herbicides within the National Park System require review 
and approval at the national level. The reviews are based upon 
site specific information regarding the pest, location, timing of 
treatment, material, and method of application. 

While we would prefer that vegetation management be limited to 
~echanical methods we will review proposals for certain types of 
herbicide use. These would be limited to cut-stump treatments of 
triclopyr and glyphosate. We will not approve foliar spray 
applications for r~gh~-nf~w~y ~~~n~~nan~~. 

We require notice of proposed herbicide use at least 60 days in 
advance. The proposal must include specific informat~on on the 
herbicide (EPA registration #) as well as the method and timing 
of application. If approval is granted, specific restrictions or 
requirements for implementation will be included as appropriate. 

We value the opportunity to provide input on SPA's vegetation 
management and would appreciate being kept informed. 

Sincerely, 

./JL6.L~i~ 
Jg;,....D. Linahan 
Superintendent 



~J .. _f./ 
·.•. . , 

DEPARTMENT OF THE ARMY 
TULSA DISTRICT, CORPS OF ENGINEERS 

POST OFFICE BOX 01 
TULSA, OKLAHOMA 74121-0051 

Jill 2 J i994 

Planninq Division 
Environmental Analysis section 

Mr. Jim Jenninqs 
Southwestern Power,Administration 
2858 south Golden Street 
Post Office Box 3337 

-· ~i~qfield'- M~ss9uri 65807 . _ ... _ .. 

Dear Mr. Jenninqs: 

This is in response to your aqency's Notice of Intent to 
prepare an environmental document addressing the potential 
impacts of various methods ot vegetation control on Southwestern 
Power Administration transmission line rights-of-way. The 
document was prepared by Mr. Dane G. Pehrman of Black & Veatch 
Waste science, Inc. and dated August 2, 1994. 

Please add the Tulsa District to your mailing list for copies 
of all future environmental documentation for this project. 

Sincerely, 

f,~~ 
G. David Steele, P.E. 
Chief, Planning Division 



P.06 

Soil 
conservation 
Service 

llOCll 5404 Pederal O~f ice Buildln9 
700 West Capitol Avenue 
Little llock, Arkanaaa 72201 

Mr. Jim Jennings 
Southwestern Power Administration 
Springfield Maintenance and Enqineering Off ice 
Poat Off ice Box 3337 
Springfield, MO 6S808 

Dear Mr. Jennings: 

AUG 10 1994 

. -·· .... ---··-· ... ·- .. - -- . _... . .. . 
The USOA, Seil Conservation Service would appreciate receivin9 a copy 
of the environmental document that is being prepared that will address 
impacts of various methods of vegetation control on Southwestern's 
transmission line r19hts-of-way. The information may be of help to us 
as we work with landowners of north Arkansas, particularly in the 
Buffalo River Watershed. 

If you have any questions, please contacc Dennis o. Hackbart at 501-
324-5509. 

Sincerely, 

L~. 
TOMAS M. DOMINGUEZ 
Assistant State Conservationist (Operations) 

cc: 
Jerry L. Mitchell, AC, scs, Harrison, AR 

3ENNSPA.dcx(8/94) 

All prc11r- Md ael"'Yfcee of the loil Con8ervatian Service are offer9d on 1 nondf1ert•tn1tory beat1, 
witltout: r11Prd to race, colar, 1Wttonal ort11fn, rtlfgfon, MX, •rftal atatua, qe, or hnicmp, 



Unttad Statei 
Oeeertment of 
Agrieulture 

son 
Coruaetvtti()'I 
Service 

Mr. Jim Jennings 

Parkade Center, Suite 250 
601 Business Loop 70 West 
Columl:lia, Misso~ri 65203 

August 23, 1994 

u.s. Department of Energy, SPA 
Springtield Maintenance En9ineerinq oftice 
2858 south Golden st., P.O. Box 3337 
Sprinqf iald, MO 658C4 

Dear Mr. Jennings: 

OUr aqency is interested in mo~e information c~ncerning the 

study of vegetation control and the alternative chosen. 

Sincerely, 

ACTING 

RUSSELL C. XI:LLS 
state conservationist 

AN EQUAl. OPPORTUNITY EMPLOYER 



w) United States 
f {~JjJ Department of 
~ Agriculture 

Mr. Dane G. Pehrman P.E. 

Soi L 
Conservation 
Service 

Black & Veatch Waste Science,lnc. 
The Curtis Center, Suite 705 
601 Walnut Street 
Philadelphia, Pennsylvania 19106-3307 

Dear Mr. Pehrman: 

State Office 
100 USDA Suite 203 
Stillwater, OK 74074·2655 

August 18, 1994 

We have reviewed the Black & Veatch Waste Science, Inc's proposed plan to 
prepare an environmental document addressing the potential impacts of various 
methods of vegetation control on Southwestern transmission line rights-of-way. 
Based on this review, we have determined that this proposed project will not result 
in any measurable, long-term impact on prime farmland. However, should 
vegetation be disturbed during construction, the Soil Conservation Service should 
be contacted or an appropriate erosion control revegetation procedure should be 
followed in order to minimize soil loss. 

Thank you for the op;.i('\rtu!"'it'/ tn ~nmment on these proposed actions early in the 
planning stage. 

Sincerely, 

.:Jfl tK 
I Acting for 

DON R. VANDERSYPEN 
Assistant State Conservationist (WR) 

The Soil Conservation Service 
is an agency of the 
Department of Agriculture 



STATE OF ARKANSAS 

DEPARTMENT OF FINANCE AND ADMINISTRATION 

OFFICE OF 
INTERGOVERNMENTAL 

SERVICES 

PHONE (501) 682-1074 
FAX (501) 682-5206 

Mr. Dane G. Pehrman 
Project Ecologist 

P 0 BOX 3278 

LITTLE ROCK • 72203 

September 09, 1994 

Black & Veatch Waste Science Inc. 
The Curtis Center, Suite 705 
601 Walnut Street 
Philadelphia, Pennsylvania 19106-3307 

Dear Mr. Pehrman: 

Re: SOUTHWESTERN POWER ADMINISTRATION NOTICE OF INTENT VEGETATION CONTROL IN 
RIGHTS-OF-WAY 

The State Clearinghouse has received the above Document pursuant to the 
Arkansas Project Notification and Review Sastem. 

To carry out the review and convnent process, this document was forwarded 
to members of the Arkansas Technical Review Convnittee. Resulting convnents 
received from the Technical Review Convnittee which represents the position of 
the State of Arkansas are attached. 

The State Clearinghouse wishes to thank you for your cooperation with the 
Arkansas Project Notification and Review System. 

Enclosure 
PC: Randy Young, AS&WCC 
TT 

""AN EQUAL OPPORTUNITY EMPLOYER· . 



<:_.Arkansas 
Soil and GW'ater 

Conservation Commission 

J. Randy Young, P.E. 
Executive Director 

MEMORANDUM 

101 EAST CAPITOL 
SUITE 350 

UTILE ROCK, ARKANSAS 72201 

TO: Mr. '!racy Copeland 
ger, State Clearinghouse 

FROM: andy Young, P.E. 
rman, Technical Review Committee 

PHONE 501-682-1611 
FAX 501-682-3991 

SUBJECT: SOUTHWESTERN POWER ADMINISTRATION NOTICE OF INTENT 
VEGETATION CONTROL IN RIGHTS-OF-WAY 

DATE: September 6, 1994 

Members of the Technical Review Committee have reviewed the 
referenced document that the Southwestern Power Administration 
{f:~~thwestern) is planning to prepare an environment?.J dc::~me::."=. 
addressing the potential impacts of various methods of vegetation 
control on Southwestern transmission line rights-of-way. 
Arkansas Game and Fish Commission recommends that mechanical 
means be used for clearing to the extent possible. Use of 
chemicals should be held to minimum practicable use. The 
Arkansas Department of Health feels the preferred alternative 
would be to use both mechanical means and herbicide applications. 
Also it appears that there may be a number of public water supply 
sources near the rights-of-way, both water wells and surface 

. water sources. Pesticides should not be used in these areas, 
unless it can be shown that such pesticides will not enter a 
water source through rainfall runoff, spillage, over application, 
etc. 

The opportunity to comment is appreciated. 
of comments from members of the Committee. 

JRY:wda 
Enclosures 

Enclosed are copies 

cc: Members of the Technical Review Committee 

INiERGOVER NMENT AL. 
SERVICES 

An Equal Opportunity Employer 



SiATE OF ARKANSAS 

OF'riC~ OF 
INTE:\GOVE~NMENTAL 

Sc~VIC~S 

P!-;QNE (501J6d2·1074 
FAX (501) 682·5206 

P 0 .. 9CX J:7a 

L1T-:"!_~ ROC~ • 7~..:?0:J 

M E M 0 R A N D U M 

TO: Al I Technical Review Cammi ttee Members 

FRCM: Tracy Copeland, Manager - State Clearinghouse 

DATE: 08-08-94 

SUBJECT: SOUTiiWESTERN POWER ADMINISTRATION NOTICE OF INTENT VEGETATION CONTROL 
rn RIGHTS-OF-WAY -.. 

Please review the above stated document under provisions of Section 404 of the 
Clean Water Act, Section 102(2)(c) of the National Environmental Pol icy Act of 
1969 and the Arkansas Project Notification and Review System. 

Your comments shoula be returned by 08-29-94 tc - Mr. Randv Young, 
Chairman, Technical Review Committee, 101 E Capitol, Suite 350, Little Rock, 
Arkansas 72203. 

If 'Ne have no reply within that time we wi 11 assume you have no comments and 
wi I I proceed with the sign-off. 

__ Support 

Comments Attached 

~ No Comments 

Signature d4/Jd.1fJ 
0173N 
rdr 

__ Do Not Support (Comments Attached) 

__ Suppa rt w i th Fa I I owing Con.di ti ans 

Non-Oearadation Cartification Issues 
-- (App Ii es to PC&E Only) 

.
lk, ~ "./l_ 1: (? I~ <I(\) J Agency ____ ~r:::tSJ-flo.;;.,l.~~.;:_.-..:...~-------Date~ 

INi'ERGO\l:O:fd...:~.'11:11; ~L. 
.. AN EOUAI. OPPCRTUNloY E.MPr_OYER· SERVICH 

} 



OFi'lCE OF 
\NTE:lGOVE:lNMENTAL 

ScRV1c:::.s 
.~"'CNE (50ll od2·l074 

F.:..X (50 ll 632· 521J6 

57ATE OF ARKANSAS 

M E M 0 R A N D U M 

TO: A 11 Techn i ca I Review Cammi ttee Members 

FROM: 

DATE: 

SUBJECT: 

Tracy Copeland, Manager - State Clearinghouse 

08-08-94 

SOUTHWESTERN POWER ADMINISTRATION NOTICE OF INmrr VEGETATION CONTROL 
IN RIGlITS-OF-WAY . 

Please review the above stated document under provisions of Section 404 of the 
Clean Water Act, Section 102(2)(c) of the National Environmental Pol icy Act of 
1969 and the Arkansas Project Notification and Review System. 

Your comments should be returned by 08-29-94 to - Mr. Randy Young, 
Chairman, Technical Review Committee, 101 E Capitol, Suite 350, Little Roe!<, 
Arkansas 72203. 

If we have no reply within that time we wi I I assume you have no comments and 
w i I I proceed with the sign-off. 

0173N 
rd r 

Support 

~ Comments Attached 

No Comments 

__ Do Not Support (Comments Attached) 

__ Suppa rt w i th Fo I I ow i ng Cond i t ions 

__ Non-Deg raca ti on Certification Issues 
(Applies to PC&E Only) 

__________ Date i'1~~1'i'I 

I I 

Division of Engineerina --1 .. ,.. 
Arkansas Department ~f Hei~fh!Ej \~I 0\RECiOR'S Q;r . .,~ 
4815 West Markham 
Little Rock, AR 72205 ~ i1"' '1 " 'Q94 . -3867 A'../IJ I v l-1 

"AN S:OUAI. OPPORT\JN17'Y C::)o<Pl.OYER·· 



~ DEPARTMENT OF HEALTH 
4815 WEST MARKHAM STREET• UTILE ROCK, ARKANSAS 72205-3867 

TELEPHONE AC 501 661-2000 

JIM GL'v TUCKER 
GOVERNOR 

SANDRA 8. NICHOLS, M.D. 

August 22, 1994 

Mr. Randy Young, P.E., Chairman 
Technical Review Committee 

DIRECTOR 

Soil and Water Conservation Commission 
101 East Capitol, suite 350 
Little Rock, AR 72203 

Re: Southwestern Power Administration Notice of Intent 
Vegetative Control in Rights-of-Way 

Dear Mr. Young: 

A staff review has been made of the referenced notice of intent on 
alternatives to vegetative control. The preferred alternative 
would use both mechanical means and herbicide applications. 

Using the general location map provided with the notice, it appears 
that there may be a number of public water supply sources near the 
rights-of-way, both water wells and surface water sources. 
Pesticides should not be used in these areas, unless it can be 
shown that such pesticides will not enter a water source through 
rainfall runoff, spillage, over application, etc. 

If you have any questions on this matter please contact our off ice 
at 661-2623. 

Sincerely, 

..A/ ,.1/2'7 0 '/.! ~c&l~~~\~~/.!,,/r--
Harold R. Seifelt, P.E., Director 
Division of Engineering IDJE~rnUWlE~ ui SEP O 9 1994 

INTER.GOVERNMENT AL 
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QF";:'ICE OF 

INTE:lGOVEi'lNMEi'HAL 
SC.iNICES 

S"T"ATE OF AriKANSAS 

OE?AR"i~E."17 CF' ;:'tNANC:: ANO ACMINIS7R..:.ilCN~. 
1 

.. 0 -~ni'.ntitRiR RECREATION GRANTS I 

.~"'CNE t50l l 5o2·l074 · 
FAX (501) 632-:206 

AUG I\ '994 

Kt,\Jt.l ~ tU 

TO: 

FRGM: 

OATC:: 

SUBJECT: 

M E M 0 R A N D U M 

A I I Techn i ca I Review Commit t ':e Members 

Tracy Copeland, Manager - State Clearinghouse 

08-08-94 

SOUTHWESTERN POW.ER ADMINISTRATION NOTICE OF INTENT VEGETATION CONTROL 
IN RIGHTS-OF-WAY -.. 

Pleasa review the above stated document under provisions of Section 404 of the 
Clean Water Act, Section 102(2)(c) of the National Environmental Pol icy Act of 
1969 and the Arkansas Project Notification and Review System. 

Your comments shouia be returned by 08-29-9~ to - Mr, Randy Young, 
Chairman, Technical Review Committee, 101 E Capitol, Suite 350, Little Rock, 
Arkansas 72203. 

If we have no reply within that time we wi I I assume you have no comments and 
wi I I proceed with the sign-off. 

0173N 
rd r 

__ Support 

Comments Attached 

C-:mments 

__ Do Not Support (Comments Attached) 

__ Support with Following Conditions 

__ Non-Degradation Cart i f i cation Issues 
(Applies to PC&E Only) 

Date &/;t-/# 

li'llli.-:-·~. :, . ·.~"; .: .• ;~ :'.l 
5ERVU;Ei 



OFriC~ OF 
INTERGOVERNMENTAL 

S~f!VIC~S 

?;-:CNE (5011 5.32·i074 
i=.' ... X (50 ll 682·5206 

TO: 

FROM: 

DATE: 

SUBJECT: 

S7'ATE OF A~KANSAS 

,.0~9CXJZ~8 

ltT':";.C: i'IOCl< • 7':203 

M E M 0 R A N D U M 

A 11 Techn i ca I Review Cammi ttee Members 

Tracy Copeland, Manager - State Clearinghouse 

08-08-94 

SOUTHWESTERN POWER ADMINISTRATION NOTICE OF INIENT VEGETATION CONIROL 
IN RIGIITS-OF-WAY ... 

Please review the above stated document under provisions of Section 404 of the 
Clean Water Act, Section 102(2)(c) of the National Environmental Pol icy Ac~ of 
1969 and the Arkansas Project Notification and Review System. 

Your comments should be returned by 08-29-94 to - Mr. Randy Younq, 
Chairman, Technical Review Ccrnmittee, 101 E Capitol, Suite 350, Little Rock, 
Arkansas 72203. 

1 f we have no reply within that time we wi I I assume you have no co~ments and 
w i I I proceed w i th the sign-off. 

__ Support 

_ C~s Attached 

LNa Comments 

Signatur4:z:f/jl 
0173N 
rd r 

__ Do Not Support (Comments Attached) 

__ Suppa rt w i th Fo I I owing Condi t i ans 

__ Non-Degradation Certification Issues 
(Applies to PC&E Only) 

Agency~47 /,. 

.. AN EOUAI. OP,.ORTUNITY E:MP\.OY~R· 



/f(!t~&:awlf@ 
AUG 2 2 1994 

SOtL A 
CONSERVArto%D WATER 

ARKANSAS GAME AND FISH COMMISSION COMM1ss10N 
August 18, 1994 

MEMORANDUM TO: Randy Young, Chairman 
Technical Review Committee 

FROM: Craig K. Uyeda, Member 
Technical Review Committee 

In response to memorandums from the State Clearinghouse of 
August 8 and 10, 1994, with attached correspondence from the 
U.S. Forest Service and the Little Rock District, U.S. Corps 
of Engineers, please be advised that we have no objections 
to the following projects: 

Southwestern Power Administration - Notice of Intent -
~~Vegetation Control in rights-of-way. We have no ob
d-l jections; however, we recommend mechanical means for 

clearing to the extent possible. Use of chemicals 
should be held to minimum practicable use. 

* * * * 

Proposal to Amend the Forest Plan to Provide For Renewal of 
the Shortleaf Pine/Bluestern Grass ·Ecosystem and Recovery 
of the Red-Cockad~d Woodpecker (RCW). 

Thank you for the opportunity to comment on the above proposals. 

CKU:DGC:ac 

cc: State Clearinghouse 
U.S. Fish & Wildlife Service 
Little Rock District, USCE 

Regulatory Functions Section 

lt-~T!=l'.t;OVERNMENTAL 



BLACK & VEATCH Waste Science, Inc. 
The Curtis Center, Suite 705, 601 Walnut Street, Philadelphia, Pennsylvania 19106-3307, (215) 92~700, Fax: (215) 928-1780 

Southwestern Power Administration 
NEPA Environmental Document 

B&V Project 15356.423 
B&V File C 

August 2, 1994 

Director, State of Arkansas Clearing House 
P.O. Box 3278 \ 

I 
··--=-~\ 

Little Rock, Arkansas 72203 : 
2 ' 1994 

. 

; 
l Subject: NEPA Notice of Intent ' 

--~._..a 

Attention: Mr. Tracy Copeland 

Dear Mr. Copeland: 

The Southwestern Power Administration (Southwestern) is planning to prepare an 
envrronmentai document addressing the potential impacts of various methods of 
vegetation control on Southwestern transmission line rights-of-way. Attached is a notice 
of intent (NOI), which is provided in accordance with the regulations of the National 
Environmental Policy Act (NEPA). 

If you are interested in more information concerning the study or would like to be a 
cooperating agency, please contact Mr. Jim Jennings at U.S. Department of Energy, 
Southwestern Power Administration, Springfield Maintenance and Engineering Office, 
2858 South Golden St., P.O. Box 3337, Springfield, MO. in a letter postmarked no later 
than August 30, 1994. 

Very truly yours, 

VEATCH Waste Science, Inc. 

e G. Fehrman 
Project Ecologist 

Enclosures 

cc: Jim Jennings, Southwestern (Springfield, MO) 



Mel Carnahan 

Governor 

State of Missouri 

Stan Perovich 

Director Richard A. Hanson 
Commissioner 

OFFICE OF ADMINISTRATION 
Post Office Box 809 

Jefferson City Division of General Services 

Dane G. Fehrman 
Project Ecologist 

65102 

August 29, 1994 

Black & Veatcb- Waste Science, Inc. 
The Curtis Center 
Suite 705 
601 Walnut Street 
Philadelphia, Pennsylvania 19106-3307 

Dear Mr. Fehrman: 

Subject: 94080023 - Southwestern Power Administration 
N0ricp 0~ T~tent 

Vegetation Control in Rights-of-Way 

The Missouri Federal Assistance Clearinghouse, in cooperation 
with state and local agencies interested or possibly affected, 
has completed the review on the above project application. 

None of the agencies involved in the review had comments or 
recommendations to offer at this time. This concludes the 
Clearinghouse's review. 

A copy of this letter is to be attached to the application 
as evidence of compliance with the State Clearinghouse 
requirements. 

LP:cm 

Sincerely, 

~o~ 
Lois Pohl, Coordinator 
Missouri Clearinghouse 



Oklahoma Hi5torical Society rounded May2?.1s93 

STATE HISTORIC PRESERVATION OFFICE 
621 N. ROBINSON. SUITE 375 •OKLAHOMA CITY, OK 73102 • (405) 521-6249 

August 30, 1994 

Mr. Dane Fehrman 
Black & Veatch Waste Science, Inc. 
601 Walnut Street, Suite #705 
Philadelphia, PA 19106 

RE: File #1815-94; Southwestern Power Administration Vegetation 
Control Project 

Dear Mr. Fehrman: 

The referenced project does not include construction or earth-moving 
activities. Comments c~ opinions by this office are inappropriate 
for this project. 

Should further projects include construction or earth-moving activi
ties, an opinion should be requested from this office. 

Further correspondence pertaining to this project must reference the 
above underlined file number. If you have any questions, please 
contact Mr. Marshall Gettys, Historical Archaeologist, at 405/521-
6249. Thank you. 

Sincerely, 

'~52!-~ 
Deputy State Historic 

Preservation Officer 

MH:pm 



• Oklahoma Archeological Survey 
THE UNIVERSITY OF OKLAHOMA 

August 18, 1994 

Dane G. Fehrman 
Black and Veatch Waste Science, Inc. 
The Curtis Center, Ste. 705 
601 Walnut Street 
Philadelphia, Pennsylvania 19106-3307 

Re: Southwestern Power Administration, vegetation control along 
right-of-way. Legal Description: R-0-W passes through Bryan, 
Coal, Hughes, Johnston, Muskogee, Okfuskee, Okmulgee, Pontotoc and 
Sequoyah Counties. 

Dear Mr. Fehrman: 

our ottice has no objections to the L'ef erenced project. The 1.1.<:..i..u:i:c 
of the project is such that it should have no impact on the 
prehistoric cultural or archaeological resources of Oklahoma. 
However, if any part of the project requires earth moving 
activities in previously undisturbed areas, please send us the 
specific location for review. We would prefer to receive the 
location on a USGS 7.5' topographic quadrangle map (or xerox copy). 
Alternatively, we could use a legal description given in quarters 
(1/4, 1/4, 1/4), section, township and range. Street addresses or 
lot and block descriptions are usually not helpful. 

We will defer to the State Historic Preservation Officer's opinion 
regarding impacts to historic structures. This review is conducted 
in cooperation with the State Historic Preservation Office, 
Oklahoma Historical Society. 

Sincerely, 

:lw 

cc: SHPO 

'~~- ·---=.~ 
~l:P · , .·/O ~ ii,>!'1:. ~ . -\. ,, , 

, I ,/; , I /r.J • ·' . . . t I.fa./ i/".:t t<.. '·. i .-eef' ~· v 
Robert"'L. Brooks 
State Archaeologist;-.. ~ 

111 E. Chesapeake, Norman, Oklahoma 73019-0575 PHONE: (405) 325-7211 FAX: (405) 325-7604 
A UNIT OF ARTS AND SCIENCES SERVING THE PEOPLE OF OKLAHOMA 



August 19, 1994 

Mr. Jim J•nninga 

STATK or OKLAHOMA 

O:KLABOJIA.IOBNIC IUVBBI COJIDWllION 

U.S. Department of Energy 
Southwestern Power Administration 
Springfield Maintenance & Engin•ering 0££ic& 
P.O. Box 3337 
Springfield, MO 

Oear Ji~t 

I am inter•at&d in more information on the environmental 
document addressing the potential impacts o:f varicum methods 
of vegetation control on Southv&•tern tranamiaaion line 
rights-of-way. 

Please oontaot me at the Oklahoma Scenic Rivers Commission, 
P.O. Box 292, Tahl•quah, OK 74464. 

Siei~ly, 

25./11:: 
Ed Fite, III 
Administrator 

'EHF/ma:f 



ED FITE 
ADMIMSTRATOR 

DATE: 

TO: 

FROM: 

RE: 

STATE OF OKLAHOMA 

OKLAHOMA SCENIC RIVERS COMMISSION 

KEKORAHDUK 

September 26, 1994 

Corry Platt 

Ed Fite, Administrator ~4 
Information on Scenic River Areas 

DA YID WALTERS 
GOVERNOR 

I am providing you with the information you requested on the 
Scenic Rivers Act. I am sorry I was not able·to provide you 
with the information in a more timely fashion. 

If we can be 0£ further assistance to please £eel £ree to 
contact the OSRC. 

Thank You. 

P.O. BOX 292, TAHLEQUAH, OK 74485-0292 

ft 
\,J recycled paoer 



~"'.\ r e a ~· D f t r1 (? ·:; i: C< -,:; r_:. ·= e :; i g n ~\ t e .j ~·. ~· " s c •? n i c r i v e r a r e a s " 
i. ncl u;:ie: 

<ll The FLINT CREL~ and tne ILLINOIS RIVER above the 
c on f l u en c e o t 1; h e Barr e n Far' h Cr' e e k i n Ch er o k e e , Ad a i r 
and Delaware Counties; 

< .:: ) Th e 8 f'":; ~-;: I=<: EN i=-- D FW. C I'.( EE f< i n H ·= :.u r C o u n t y an d Ch e r o k e e 
Co•.1.nt1es fr1J~1 th2 present<.d'i.gnment of Higr1way 59 West of 
to tne Iliino1s Riv2r; 

(J) Tr12 UPPER if:.:JUi\iTAIN FDi~f\ Rn1ER aoove the 600-foot 
elevation le~el at Broken Bow Reservoir in McCurtain 
ana Leflore C~unt1es; 

(4) GF::i LEE; S Ci~t~L~Y,, '.oometim.es "r'eferred to as LEE CREEK, 
.:. .. 

located ln Sequoyah County, acove the 420-foot elevation, 
excluding tnst ~ortion necessa~y far a dam to be built in 
the St-::i.te ot Hrk<:1nsas witt-1 a. crest elevation of no more 
than the ~20-feet MSL elevati6n. The Oklahoma Water 
~--< e ~'· o u r c e s P ·=• <=• r d <: h a 1 i m a. k e s '-'ch c 1 a s s i f i cat i o n s , 
·= .:~· :: ~L ~ 11 0- t l ::. T": '-~ ;:• ·;- ;: ... j j 1.:. ·:, t '.TIE); t ::. t iJ C::1 !-: l :?. h 0 m 2'. "i s w ::i. t et... q IJ ~ ~ ; t y 
s-..f '°" n d '"' r cj s ~ ... :: ·, - ;:: q •J i t- e ,j t .:• <'1 l ow t r. e i m p ·::, u r: d m en t o f w at er 
by saiG cam; and 

(5) LITTLE LEE~s CREEK, sometimes referred to as Little Lee 
1_: ·r- E· ·? '' , i o c: 2 t e .j l n s:.-1 d a i r a. n d 5 e q u o )'ah Ca u n t i e s , be g i n n i n g 
2pprox1ma~ely rour !4) m1L?s east-southeast of Stilwell, 
Oklahoma, ana ending at its conjunction with Big Lee's 
Creek approx1mately two (2) miles southwest of Short, 
Ok L:1homa. 

(cl The term "scenic river area" as used in this act is 
defined as the st~eam or river and the public use and 
access areas ;ac~ted ~it~1n the area designated. 

SECT I ON ...... This act shall become effective July 1, 1991. 

SEC'fION 4. It b~ing immediately necessary for the 
presE''r"·1,::..t1on of t~-,C? public pe::..ce! health and safety, an 
emergency i; ,e~2=y declared to exist, by reason whereof this 
act shall ia~e effect and be in full force from and after its 
p.:-.s~,age o: ... r.C. .01pp.,·0"1::1i. 



ARKANSAS WILDLIFE FEDERATION 
7509 Gantrell Road • Surre 104 •Little Rock. Arkansas 72207 •Phone (501) 663-7255 

113 ti'!; 

$ept l, 1994 

Mr. Ja111e11 B. Jennings 
U .s. Dept. of Enerey 
South western ·Power Adai.nistration 
Springfield Maintenance and Engineering Office 
P.O. Box 3337 
Sprln2:fleld, MO 65808 

Rei Environ.eental documents addressing the potent:isl impacts of 
various methods of vegetation control on Southwestern 
transmission line rla;hts-of-way and radio/substation sit.es. 

Dear Mr. Jenninas, 

The Arkansas Wildlife Federation is very much interested in 

knowing more a.bout your scopine process for the assessment of 

various methods of vegetation control. Please send me any draft 

environmental docuaents that you have prepared or that you expect 

to be prepared in the near future concerning this aatter. 

Other questions that I have are the followings 

1. When does- your scopin~ process end? 

2. What types of herbicides are being assessed; 

and, where are they beine tested? 

RICHARD MASON 
President 

ELEll!i ldUl!FIAY 
Trusurer 

BILLRAMIO 
i:lrst Vice President 

TEMYHoRTON 
secono VIOe Pr1$1Cleat 

CL YOE TEMPU Bel APPt..E 
Execullve-At-Large Ex1cullve·At-Larg1 

"YOUR VOICE FOR CONSERVATION" 



ARKANSAS WILDLIFE FEDERATION 
7509 Cantrell Road• Suite 104 • Littie Rock. Arkansas 72207 •Phone (501} 663-7255 

The Arkansas counties included in your list contain many ecoloaically 

sens.itive and extraordinary resource stteaas. The AWF is concerned about 

the potential harmful impact upon fish and wildlife from herbicide 

application along transmission line rlght&·of-way. The AW!' is also concerned 

about the effect.& of erosion in areas were mechanical debridement of 

vegetat::ion .has been undertaken .. 

Your response will be appreciated. 

cc1 Mr. Clyde Temple 
Dr. Mark Schra• 

Sincerely. 

Saa D. Cooke, l>f. { f>rfo,,,,cf11:.t) 
Executive Committee Me11ber 
Arkansas Wildlife Federation 

R.tCIWIO MASON 
Pre11G1nt 

BILL R>.MllO 
ntlt Vici Praslllflnt 

nRllY HOllfDN 
Stc.:ind ~ Prt1ld111t 

CLYDETEIM'U BoaAPPt.! 
ExeaJtNe·At·Wg• Ex1C111lvt-A\.laro1 

"YOUR VOICE FOR CONSERVATION" 



cfTIR SAVE THE ILLINOIS RIVER INC. 
~~ ~~p;; ,7'7l::ll"'AIQ....._ 

.. ~ ., 

.Mr. James P. Jennings 
U.S. Department of Energy 
Southwestern Power Administration 
Springfield Maintenance and 
Engineering Office 
P.O. Box 3337 
Springfield, MO 65808 

September 15, 

RE: Southwestern Power Administration and Potential 
Impacts of Veg~t&tion Control 

Dear Mr. ·Jennings: 

As President of Save the Illinois, Inc. {S~IR) I 
would like to request all ava~lable information in regard to the 
above captioned matter. I also serve as Chairman of the Governor's 
Illinois River ~aek Force. We would have specific concerns as to 
transmission line rights-of-way line within the drainage basin of 
the Illinois River. 

In addition, I would like a copy ot your mailing 
list of those who have requested further infor.mation or have made 
oomments. At ·this time, STIR wishes to evaluate the proposed. 
methods of vegetation control anc1 the environmental aspects of such 
proposals. Upon receipt of the documentation, we will tr1 to 
assist with sensible comments in regard to ou.r views on the 
environmental iseues concerned. 



TIR ~ ' 

Pa.ge two of two 
Jennings Letter 
Se~tember 15, 1994 

SAVE THE ILLINOIS RIVER INC. 
P.O. Box 87 

· ~uskogee, OK 74402 

Should you have any questions, or require !urther 
information from me, please feel free to write· or call the 
undersigned. 

• FITE 

JKF/mh 



---
Kay Marmad\.lke 
HC75 Box 268 
Witta Springs Ali 72686 

September 17, 1994 

1'lr. James B. Jennings 
US Departmen' ot Energy 
South Western Paver Administration 
Springfie~d Maintenance & Engineerina Dept. 
P.O. Box 3337 
Springfie~d MO 65808 

Lear.Mr. Jenningai 

.·~ I R£CE!VEO! 
( : 

StP_.J 3 1994 . 
~ E. ~ s . . PRtNc1·1Ho 

.A.... • Ma. ,' .. __, 

I underst&nd that your department is currently ·involved in 
a acoping proceaa concerning the possibility ot using chemical 
or mecha~ical means for elimin.a.ting vegetation along your easements 
tha·r. might interfere with the power line•. 

I appreciate you for giving individuals of the public an opportunity 
to express their concerns regarding this matter and for giving 
serious considerations to t.he•e concerns as you me.ke your. deciai•n. 

Aa a r••ident with a pover easement crossing my property I 
strongly object to any use of chemical herbicides or peaticidea 
being used on that easement. I h&ve gone to great trouble and 
expense to keep such chemicals oft my land ao that I ·can garden 
organically and keep honeybees here. Use of chemical toxin• of 
any aort &long the power easement would be very detrimental to 
me for these reasons. · 

Petit Jean Electric Co-op personnel have been very cooperative 
vith me in this regard along their power easements on and near 
my property. I b&ve a letter from them on file indicating that 
it i• their policy NOT to use chemical agente ot &ny aort on their 
•&aementa specifically because 10 many of their members have 
contacted them with atrong objections to this pr&ctice. 

Please confer with Petit Jean Electric Co•op r•garding the 
many concerns voiced to them by reaident• that would alao be 
affected by any use of chemicals along your easements. 

Please continue to rely on meche.n.ical control of vegetati'on 
near and beneath your power linea and do not expose residents, 
their cropa, their stock, and the wildlife here to chemical 
agents. Thank you. 

Sincerely, 

~ 



Mike Marmaduke 
Route 3 Box 268 
~itts Springs·.AR 
72686 

Sept. 17, 1994 

J&mea B. Jennings 
US Dept of Energy 
South ~eatern Power Adm•n. 
P.O. Box 3337 
Springfield MO 6580B 

Dea~ Mr. Jenning•, 

;- -4--- -· ............ _ ... . 
t ~. ': !~r~ .~ • ..... ~ • ; .,., '. t. .. • 

' • : . : 
1
./ ... i ' 

' • II • "' •· .~ T '- / • 1.!· 

l S2P 1 ·3 1994 I ~P.A. SPR1~G~llLD. '10 

Pltaae do not apply herbicide• to control Tegetation along your ease
ment1. Please continue to use mechanical control instead, 

I have been told that as long as I do not obstruct access to 
the pover line•, I am free to use the portion of my property 
tba.t the ·power easement crosses. I hope to pasture cattle 
on that portion of my land. I am alao considering growing 
crops suitable there such as wildflower• and eTerlasting 
flowers both for the flowers themselTes and for seed. 

Onioualy1· use ·of herbicide• and/or pesticides a.long that 
ea•ement would. be very harmful to that type of enterprise. 

Thank you *or including the concerns of the public who will 
h&Te to live with your decisions in the deci•ion makeing 
process. Please honor ay request and the requests of othera. 
I know that many of my neighbors feel the same way, even it 
they haTe not been able to write to you i express their Tiews 
before your de&dline •. 

Please do not use chemical controls tlong your easement. 

Sincerely, 



~ 
Vivian M. Guffey 
HCR 75 Box 269 
Yitta Spring•, AR 
72686 

Sept. 16, 1994 

Mr. James B. Jenning• 
US Dept. of Energy 
Southweatern Power Admin. 
Springfield Mainten.a.nce ~ Engineering Off ice 
P.O. Box 3337 
Springfield MO 65808 

Dear Mr. Jennings, 

I read in the Marahall Mount~in Y•ve newspaper that you are 
considering appropriate vays to manage vegetation that might 
interfere with electrical power. lines • . 
I am very concerned that you might uae chemical poisons to 
kill vegetation. Please do not use herbicides or any other 
poisons. Please uae mechanical control instead. 

My home i1 very near a large pow.er e&aement.. Eve~ e. slight b!'~C!'~~ 
would carry poisons applied an the easement into my yard. I 
moved this tar out in the country because my h1alth is very 
frail. I &m a victim of .a chronic respiratory infection and 
must be very careful not to come in contact with toxins if 
I can help it. 

It is Tery likely th&t there are many elderly people like 
myaelf who would be adversely affected by poisons being applied 
along the easement. Please use ~echanical controls instead. 

Thank you very much for your help in this very important matter. 

Iour• truly, 
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Kr, Ja~es B. Jenn1n~s c.s. Dept of Ener&Y 
SO\Jch~estern ~ewer Ad~iniatration 

Sept. 16• 1994 

Springfield Haintenance ~nd Engineering Off ice 
P,O.~ox 3337 
Sprinsfield, MO 63dOJ 

~ear Mr. Jenning•, 
The undersisned have read in the Marshall Mt. Wave 

Hotice of Intent. 
We ~ould like for all of you to kno~ we are very. opposed 

to any spraying of any k1n4. Any thin~ t~at will kill trees 
~ill also ~ill wild life. . 

Please register us as against this. 

?hank you, 

hcPfZ111f w: f/6 s, ,,.f.,0, AR, 

711,tt, 

~~ 
/./.c\ ?. 5 Bo Y 

to: 115 Yf te / ';! 
?ctifo~U; 
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IN THI!: UNITlll STATES DISTRICT COURT IN AND FOR THE WESTERN 

DISTlllCT OF ARKANSAS . 

UNITJ::D STATl'.:S OJI' WJUCA, 

Pet.it.ioner, 
-v.s-

CJ::llTAIN P~ELS OP' LANU lH CRAWFORD COUNTY, 
~AS; and JOHN RAIHS, et. al., , 

Deterxlantl. • ~ ~f. ' t"'~ ~ ~ ' .• : t 

P1£LAM1loN or T AXIKi · 
' . .,,. . ,(. 

I, ' 
ot the United Statea ot Alllltrica, do hereb1 declare't.h&t.a 

l. (a) Th• int.ereat. in t.be land• deacribed iii Schicfute !A 'heret.o 
at.t.ached 1• hereb1 t.aken tor t.he uae ot t.he Onit.ed'·s~iea ;ii;{iJ.'l~!bt'i1t7 ot 

' 
tho Act. ot AU&Utt. l, 1988, '25 St.at1 357 (40 U~ S~~ dt257)J~ tb1''1Qi•10t Feb~" 
&r'1 26, 19.311 46 Si.at. 1421 (40. U, s. c. 258 (a) t.o 258 (•))J the Act ot 

December 22, 1944, 5s stat. 887 ~·section 51 ?ht"eri"or D.iart:aini~~~rirpr'f&tiltn 
Act.; 1947, Public 'L&w 1+78 .:·79tb CO!l£NIOJ lxecut.1~. ;onilr. li6~'93s3:~~.~-<; 

June: i9; 1943J 'Exlcut.iTe Order Ho~ 9366 1 dated Jui, .30, 194JJ and lxlcutin 

O.N•r No. 937;·, 'cl&t.ed Aiz&ut. 30, 1943· ' f:M'.1Nh)4 

·.. · (b) · The ~blio ~ .. 'tor wtuch ·th• intere~t."11n '~aid 1~· t."'1 • • 
, ~ • I. ~ ~- ' ~ }-..~ ' : " !' 0.,, ~, ' 1 II ~it '• .~. • • ~ f f, • ,. ,1., ' • 

taken i• th• tranaliiaaion am d1apoeit1on ot lllect.ric powr·w-enera·s•n•r-' 
• • - ''. j. . ~ : ', ;,, ,. ·..; ' ~"" ..... , • ' • '> ''. .4; "'' '~tt! w • 

at.ed at reservoir proJect.1 under the control ot t.he W&l" Depart.ment., and int.be 

opinion ot the Steret.&rT ot W&l" not. "quired in t.he operat.ion ot.'1uob proJeo~1, 

in auoh ll&Mll" &I t.o lnllOW-1£e t.hl llO~l WtdHp~~ ai 'ai~~'t at, t.bl lowtlt. 

pouible rat•• t.o ooftl\llllrl oonl11t.1nt. with 1oun4.buline11 prinaiplea •.. 
'-' ,' ' .. ;'~ .... :-:~ .. ..-····~'{.'. . ' 

2. A d1101'ipt.1on ot 1&1d 1W.-autt1c~~p\~~(~~1Jffl~\~~l'.I' 

t.horoot ia Ht. tortb in Schedul.1 l.1 annuecl beNt.O mt-Md~ A ~:t-be;:~t~' 
··· .: .. _ .. ::"v~;-:':t.~ "··:~~r:.~-.. :: . " 

3. The 11t.ate t.aken int.be land• deacribed in Sohedul.1 A; ann.ud 

hereto, tor aaid publlo UH ii a perpetual euement tor thl''.,i~~i·~~~ ·operation 
' ' ' I - .- \',~ {,_', ,: '.'It',~, ...... ,'~• • 

and aint•D&M• ot a Uno or Uaoa ot poloe, hnre, •:~ o~$f~~·: ~·• , I 
: .. :.·{_ .~. . c-'-~, ''t•"t,,:_:, .. ~ .. -,' .• \,' . .'. '" 

. ~:~: <:.:• " • ~ 



cablee, and fixtures tor the transmission ot electric current. The easement 

taken h aubJect to existing easements tor roads, railroad.I, canal.a, dltchee, 

pipelines, tel•&raph linea, telephone lino• and other electric lino•• Th• 

euement taken includeo the perpetual right. to re111C1V1 buildi"'a and 111-

provementa, eJCCept rencea, and eJa:ept buildill£• and improvement• appurtenant. 

t.o t.he eueinent.a named in tho preceding aonteme, and includ11 th• perpetual 

right to cut do"4'11 remove and trim an:r tr••• that 11111 intertere with or 

endanger aaid tranamiasion line or lines or the maintenance or operation 

theroor; and the perpet.U&l ri&ht to aet. the neceaa&ri r;ur and brace polH and 

anchor• and to attach all necea1&17 gu1 virea thereto. 

4. .l pl.an •howin& aaid l.anl11 1• annexed hereto u Schedule B and 

made a part hereot. 

5o The IWD ot lllOM:I Htim&ted b1 Ille to be Juat ComplOl&tion tor 

11.id interHta in aaid landa 1• Ht rorth in Schedule .l, annexed hereto an4 

made a part hereor. S&id ewa l dopoait in th• repat.17 ot thia Coun t.o th• 

ua• ot the peraona entit.led thereto. 

Laa ot the opinion that the ultiJUtl award ot oompenaation tor the 

tald.n& ot Hid intereata in aaid land• v1ll be rithin &flT lillit.1 preacr1bed 

b7 law to 'be paid u the price theret~r. 

lH WITNESS WlWlEOF, 11 ' 
ot the Intoriol' ot the United St.at11 ot America, thereunto d~ &Ut.borilld, 

'' .~~:,.:·:,':,.' ... :'· have aigned thil Declarat~on ot 'l'aldng th11 ___ ... dq ot _______ _. 

19 __ 
in th• Cit.7 ot Waahin&ton, Diat.rict o~ Columbia. 

•,···!: ···: :. " 
: ·~< ~ ' 

UNITED STAT&S or AMERICA. 

Secret.&17 ot Ult Interior • 

.. '':.' 
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Southwestern 
ROW EA 

Mr. Gary D. Frazer 
Field Supervisor 

B& V Project 15356.423 
B&V File C 

U.S. Fish and Wildlife Service, Ecological Services - Columbia Field Office 
608 East Cherry Street 
Columbia, MO 65201 

Subject: Request for informal consultation 

Dear Mr. Frazer: 

The Southwestern Power Administration, a division of the U.S. Department of 
Energy, (Southwestern) has conducted an environmental assessment for vegetation 
control along transmission line rights-of-way (ROW) following the National 
Environmental Policy Act of 1969 (NEPA). This environmental assessment has 
identified areas along the ROW that cross near federally-listed threatened and 
endangered (T &E) species. Your office has responded twice in writing to our 
consultant, Black & Veatch, in reference to this project (USFWS Reference No. 
FWS/ AES-CMFO). 

At this time Southwestern would like to initiate consultation with the U.S. Fish and 
Wildlife Service pursuant to 50 CFR 402. Attached please find the Draft 
Environmental Assessment for Vegetation Control along Transmission Line Rights
of-Way for your review and comment. Report sections 3.6 and 4.6 deal specifically 
with T&E species located along the ROW. We believe that the proposed action (the 
combination of selective herbicide use and existing mechanical and manual methods) 
and associated mitigation measures would avoid contact with and therefore eliminate 
any potential for impacts to T&E species. The exact locations of T&E species are 
mapped on U.S. Geological Survey quadrangles, held by Southwestern, with 
information provided by the Missouri Department of Conservation, Natural Heritage ,. ~ 

Program personnel. We believe that the information provided in the Draft 
Environmental Assessment supports our request for informal consultation with the G )\ 
U.S. Fish and Wildlife Service since no known T &E species would be impacted by ~ f, 
our proposed action. 1 

If you have any questions or comments regarding the document, locations of T &E 
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Mr. Gary D. Frazer B& V Project 15356.423 

species, mitigation measures, or any other concerns please do not hesitate to contact 
Corry T. Platt, of Black & Veatch, our consultant, at 601 Walnut Street, Suite 705, 
Philadelphia, PA 19106-3307, phone (215) 928-2232.m myself. We would appreciate 
a response to this request by March 1, 1995. 

Enclosure 

cc: Corry Platt, B& V 

Very truly yours, 

Southwestern Power Administration 

James Jennings 
Document Manager 



Department of Energy 
Southwestern Power Administration 

Post Office Box 1619 
Tulsa, Oklahoma 74101 

March 30, 1995 

Gary D. Frazer, Field Supervisor 
United States Department of the Interior 
Fish and Wildlife Service 
Fish and Wildlife Enhancement 
Columbia Field Office 
608 East Cherry Street 
Columbia, Missouri 65201 

Dear Mr. Frazer: 

Subject: Environmental Assessment for 
Vegatation Control Along 
Transmission Line Rights-of-Way 

This memorandum of understanding (MOU) has been prepared to address and 
satisfy issues raised by the U.S. Fish and Wildlife Service (USFWS) in a 
letter to James B. Jennings, U.S. Department of Energy, Southwestern Power 
Administration (Southwestern), dated March 14, 1994 regarding the Draft 
Environmental Assessment (EA) for Vegetation Control along Transmission Line 
Rights-of-Way (ROW). This MOU will require Southwestern to address and 
satisfy the concerns raised by your agency. As part of the MOU, Southwestern 
is requesting a letter of concurrence from the USFWS - Missouri Field Office 
that the proposed action will not impact federally-listed threatened and 
endangered species or wetland habitats. The following information summarizes 
USFWS comments and Southwestern actions to address and satisfy each comment: 

USFWS Comment #1 
The exact locations for the Missouri bladder-pod (Lesquere11a filiformis) are 
not all mapped and there may be some unmapped populations in areas that may be 
impacted. A survey of this area for the bladder-pod by a qualified botanist 
is suggested and it is recommended that the results of this survey be 
incorporated as an element of the Preferred Alternative in the Final EA. Upon 
completion of the survey, an appropriate protective buffer around bladder-pod 
populations would be negotiated between USFWS and Southwestern. 

Southwestern Action #1 
Black & Veatch, Southwestern's consultant discussed the range, habitat, and 
search parameters for the Missouri bladder-pod with Tim Smith of the Missouri 
Department of Conservation under the guidance of the USFWS. Mr. Smith 
informed Black & Veatch that the bladder-pod is only likely to be found in 
five MO counties including Greene, Dade, Lawrence, Christian, and Jasper. 
Southwestern plans to have a qualified botanist conduct ground surveys to 
determine the presence or absence of the bladder-pod along the ROW in these 
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counties {Dade County is excluded since it contains no ROWs). These surveys 
will be conducted during April and May of 1995, when the plant is in flower or 
fruit. In the interim, under this MOU, Southwestern will not conduct 
vegetation control activities in the bladder-pod counties until the survey has 
been completed; however, upon issuance of a finding of no significant impact 
{FONS!), Southwestern will commence with it's proposed vegetation control 
program along other areas of ROW. The results of the bladder-pod survey will 
be reported to USFWS in the form of a letter report and maps and appropriate 
buffer zones will be negotiated and included as part of Southwestern's 
application plan for vegetation control . 

. USFWS Comment #2 
The adequacy of a 15-foot buffer around karst features and streams was a 
concern with respect to the aerial or foliar application of Garlon 4, due to 
its high fish toxicity. In subsequent conversations between David Michaelson 
{USFWS-MO) and Black & Veatch, it was determined that this concern was related 
to the proximity of the ROW to recharge zones and habitat for the Ozark 
cavefish (Ambylopsis rosae). USFWS recommended a 100-foot buffer around karst 
features and streams for the aerial or foliar application of Garlon 4. 

Southwestern Action #2 
Black & Veatch discussed the location of karst features with local experts and 
located Ozark cavefishes and their habitat with data from the Missouri 
Department of Conservation. Based on this information it was determined that 
the ROW and Ozark cavefish and it's habitat are present in Greene, Lawrence, 
and Newton counties in Missouri. Given the difficulty in identifying and 
delineating karst features, as described by local experts, Southwestern will 
not apply Garlon 4 using foliar or aerial application methods in these three 
counties. However, Southwestern may, at a later date, identify the specific 
location of recharge zones and reduce this restriction to those areas. 
Southwestern understands that the identification of these zones will be 
reported to USFWS in the form of a letter report and maps and appropriate 
buffers will be negotiated and included as part of Southwestern's application 
plan for vegetation control. 

USFWS Comment #3 
USFWS recommended that erosion control measures, as stated in the Forest 
Service EIS, be evaluated since vegetation control activities may increase 
sediment and herbicide runoff into streams. 

Southwestern Action #3 
Southwestern's proposed action will result in the use of herbicides that 
eliminate woody vegetation growth while promoting the establishment of grass 
and herbaceous species. The establishment of a buffer zone, as planned, 
around streams, and the establishment of a dense layer of grass and herbaceous 
vegetation will reduce or eliminate the movement of herbicides and sediment 
into streams. In areas where both mechanical and herbicide methods of 
vegetation occur, Southwestern will use erosion control measures as specified 
in the Forest Service EIS. The specifics for these erosion control measures 
will be addressed in Southwestern's application plan for vegetation control. 
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Southwestern has prepared this MOU to serve as an agreement between USFWS and 
Southwestern and feels it adequately satisfies the comments in the USFWS 
letter. Please address your letter of concurrence to James B. Jennings, 
Department of Energy, Southwestern Power Administration, P.O. Box 1619, Tulsa, 
Oklahoma, 74101. If you have any questions, please call James B. Jennings at 
417/881-8772 or our consultant, Dane G. Pehrman (Black & Veatch) at 215/928-
2203. 

cc: Jim Jennings 
Dave Dossett 

Sincerel 

~~J;,jl~ 
l as Cooper ~ 

A istant Administrator 
ffice of Maintenance 
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MEMORANDUM 

Southwestern Power Administration 
ROW EA 
T&E Species Identification 

To: Jim Jennings 

From: Robert Orr ;2/Jt O 

94 FEB 27 PH /: 37 
B&V Project #15356.423 

SWPA ICS Code #5400.0 
February 24, 1995 

The attached memorandum from Dane Pehrman discusses the T&E Species survey 
cost proposals Waste Science provided me with. The States provided enough 
information to restrict herbicide application along the ROW for about 2.5 
miles. Through the work suggested by Proposal A, Waste Science could reduce 
the restricted area to approximately 1.5 miles. Proposal B suggests that 
actual field truthing and flagging take place. This could reduce the 
restricted areas by 50 to 100 percent. 

Field truthing and flagging is recommended because, although Southwestern has 
always used manual and mechanical methods of vegetation control in the ROW, 
continuation of these previous methods are not appropriate at this time due to 
the T&E Species Protection Act. The T&E Species Protection Act requires that 
known locations of T&E species not be disturbed. This suggests that prior to 
using manual or mechanical methods to control vegetation, Southwestern will 
have to ensure these species are not harmed. The most effective way to do 
this would be to conduct field truthing and flagging for vegetative species. 
Animal T&E species are not generally a concern because they will tend to flee 
when manual and mechanical methods are employed. 

The approximate costs shown on the attached memorandum are for Waste Sciences 
effort on the T&E species location activities. 

cc: Francis Gajan 
Dave Dossett 
Dane Pehrman 
Roy Toone 
Bruce Gockel/File 
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MEMORANDUM 

SW Power 
Southwestern T &E Species Survey 
Revised Proposal for T &E Services 

To: Roy Toone 

From: Dane G. Pehrman 

B&V Project 15356.421 
B&V File A 

February 21, 1995 

Enclosed within are two proposals for the Southwestern T &E species surveys. 
These proposals are a revision of the original proposal dated February 2, 1995 
and are based on viewing the videotapes, accurately plotting the known ranges of 
threatened and endangered species, and determining the value added by viewing 
the videotapes as opposed to directly going to site surveys. The two proposals are 
broken down by state and include: Proposal A, the review of the video tape in 
the potentially affected areas and the refinement of restricted areas on the USGS 
quadrangles. Proposal B includes the components of Proposal Ag the further 
refinement, field trothing, and flagging of these restricted areas. 

MISSOURI 

There are five quadrangles that indicate the presence of T&E species/habitat 
directly within the transmission line ROW or immediately downgradient. Species 
identified include plants and animals. 

Carex bromoides, a sedge, was identified along line 3003 in the Poplar Bluff 
quadrangle. Based on the Natural Heritage Program (NHP) information, 
approximately 800 feet of ROW (1.83 acres) was potential habitat for this species. 
Given that C. bromoides is a wetland species, it was possible to use the videotape 
to narrow the area of potential habitat to a wet depression and an area along a 
stream, a total of 0.08 acres. Chielanthes tomentosa, wooly lip-fern, was identified 
along the Springfield loop in the Bethpage quadrangle. Based on the Natural 
Heritage Program information, approximately 1,700 feet of ROW (3.90 acres) was 
potential habitat for this species. Given that C. tomentosa grows on rock 
outcrops, it may be possible to utilize the videotape to refine the known area of 
potential habitat for this species. Potential reduction of over 50% of the 
restricted area may be expected, reducing the limited areas to less than 850 feet 
(1.95 acres). Missouri bladderpod, Lesquerella sp., is not specifically listed along 
the ROW; however, FWS has indicated that limestone glades provide excellent 
habitat for these species and therefore, should be given special consideration. 
Two glades known to support bladderpod were located by the NHP along a total 
of 5,200 feet of ROW (11.93 acres) on the Bethpage and Nixa quadrangles. 
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These glades would be visible from the videotapes and the use of the videotapes 
may be expected to reduce the areas of potential habitat by 75% or 1,300 feet 
(2.98 acres). The other T&E specie located along the ROW is the black-tailed 
jackrabbit, Lepus califomicus, located along 6,200 feet of ROW in the Rescue and 
Miller quadrangles, west of Springfield. It would be impractical to search for the 
actual presence of an animal; however, the habitat required by this rabbit must be 
protected. This rabbit is common in open prairies and is often seen feeding on 
grass clumps along roads. These habitats are very similar to those typically found 
along ROWs. Since this rabbit feeds on upland grasses, which will be unaffected 
by herbicide treatment, there is no need to restrict application in these habitats. 

A total of 1.48 miles (18.18 acres) of ROW is currently restricted from herbicide 
use based on available information concerning T &E species. Viewing the 
videotapes along ROW in Missouri may potentially reduce the restricted areas to 
less than 0.45 miles (5.01 acres). Actual field location of T&E species would 
identify actual presence of these species and may be expected to reduce the 
restricted areas by 50 to 100 percent. 

ARKANSAS 

There are two quadrangles that indicate the presence of T&E species/habitat 
directly within the transmission line ROW or immediately downgradient. Species 
identified include only plants. 

Plantago cordata, water plantain, was identified along a stream immediately down 
a steep hill off the ROW near Norfolk Dam on the Norfork Dam South 
quadrangle. Based on the Natural Heritage Program (NHP) information, 
approximately 3,000 feet of this stream (2.06 acres) was potential habitat for this 
species. This translates into 2,000 feet of ROW which drains through the area. 
Since this area is not likely to be visible from the videotape, there is not value 
gained from viewing the tape. Any attempt to reduce this restricted area would 
have to be based on field investigations. Missouri bladderpod, Lesquerella sp., is 
not specifically listed along the ROW; however, FWS has indicated that limestone 
glades provide excellent habitat for these species and therefore, should be given 
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special consideration. One glade known to support bladderpod was located by the 
NHP along a total of 1,400 feet of ROW (3.21 acres) on the Russellville West 
quadrangles. This glade is visible on the USGS quadrangle, therefore there is no 
value gained from using the videotapes to reduce this restricted area. Any 
attempt to reduce this restricted area would have to be based on field 
investigations. 

A total of 0.98 miles (5.27 acres) of ROW is currently restricted from herbicide 
use based on available information concerning T &E species. Viewing the 
videotapes along ROW in Arkansas will not enable us to further refine the 
restricted areas. Actual field location of T &E species would be needed to identify 
actual presence of these species and may be expected to reduce the restricted 
areas by 50 to 100 percent. 

OKLAHOMA 

T&E species in Oklahoma are only located to the accuracy of a county; therefore, 
it is impossible to determine specific areas where a specie may be present at this 
time. A review of the county lists has indicated that there are five T &E animal 
species potentially near ROW in Bryan, Muskogee, Sequoyah, and Haskell 
counties and on the Lake Holdenville quadrangle. There are no T &E plant 
species listed near the ROW in Oklahoma. Three of these species (bald eagle, 
piping plover, and the interior least tern) nest and utilize habitats that would not 
be impacted by herbicide use and are not herbivores that may ingest these 
chemicals through food. The American burying beetle feeds on carrion and lies 
in grasslands and forests. While it may be found in ROW areas in Sequoyah, 
Muskogee, and Bryan counties; there are no direct or indirect effects to these 
beetles from the proposed herbicides. The whooping crane may be found during 
migration periods in marshes and prairie pothole wetlands and has been observed 
in Muskogee County. While the whooping crane may occasionally stopover in 
treated wetland areas, it does not feed on plants and would not be directly 
effected by the proposed herbicides. 

Based on this information, there appears to be no need to survey the ROW in 
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Oklahoma for T &E species since there is either no exposure route to these 
species or there are no adverse effects from exposure to the proposed herbicides. 

PROPOSAL A 

This project could be completed relatively quickly with work beginning 
immediately. 

Missouri 
View Video Tape 6 hrs Sr. Env. Eng. DP 

6 hrs Env. Eng CP 
Locate Areas 1 hrs Sr. Env. Eng. DP 

1 hrs Env. Eng. CP 
Mapping 1 hrs Sr. Env. Eng. DP 

1 hrs Env. Eng CP 
Arkansas 
View Video Tape 4 hrs Sr. Env. Eng. DP 

4 hrs Env. Eng CP 
Locate Areas 1 hrs Sr. Env. Eng. DP 

1 hrs Env. Eng. CP 
Mapping 1 hrs Sr. Env. Eng. DP 

1 hrs Env. Eng CP 
Mapping QA/QC 2 hrs Sr. Env. Eng. DP 

4 hrs Sr. Proj Mgr. RT 
Map Submission 4 hrs Admin PHL 

Total Hours for Proposal A - 38 hours 
Sr. Proj Mgr. RT 4 hours 
Sr. Env. Eng DP 16 hours 
Env. Eng. CP 14 hours 
Admin PHL 4 hours 
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Once focused by the work performed in Proposal A, the remaining tasks in 
Proposal B could be started in May through August (based on flowing times of 
target plant species). These tasks will include travel to each potential T&E 
location, field survey for habitat and/or the species itself, recording on field maps, 
and flagging of areas with orange stake flagging. The work will start with 
Arkansas and finish with Missouri. This will be accomplished using a two-man 
survey team (1 B&V person and 1 Southwestern person). I intend to fly into 
Springfield, MO, use a rental vehicle, and fly out from Memphis. 

Sr. Proj. Mgr 
Sr. Env. Eng 
Env. Eng. 
Admin 
TOTALS 

Expenses: 

PrQPosal B 
RT 0 hours 
DP 96 hours 
CP 0 hours 
PHL 0 hours 

96 hours 

Proposal A 
4 hours 

16 hours 
16 hours 
4 hours 

40 hours 

Per Diem $300.00 $0.00 
(1@ 10 days@ $30/day) 
Hotel $540.00 $0.00 
(1 @ 9 nights @ $60/nite) 
Airfare $400.00 $0.00 
(1@ $400) 
Car Rental $500.00 $0.00 
($30/day for 10 days plus one-way charge) 
Gasoline/ Auto $200.00 $0.00 
TOTAL EXPENSES $1,940.00 $0.00 
TOTAL LABOR $2,980 

TOTAL COSTS $2,980 

Total B 
4 hours 

112 hours 
16 hours 
4 hours 

136 hours 

$300.00 

$540.00 

$400.00 

$500.00 

$200.00 
$1,940.00 
$13,416.00 

$15,356.00 
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United States Government Deparbnent of Energy 

memorandum 
DATE: January 27, 1995 

REPLY TO 
ATTN OF: Don L. Hayes, Sl040 

Southwestern Power Administration 

SUBJECT: Draft Environmental Assessment for Vegetation Control Along Transmission Line 
Rights-of-Way 

TO: Ms. Mary Barger, Archaeologist 

In a telephone conversation with Robert Orr, of Black & Veatch, you 
requested a copy of our environmental assessment (EA) because you were 
considering a similar assessment for your rights-of-way. We have asked 
that Black & Veatch give you a copy since they have an office near by and 
they prepared the EA for Southwestern. Please use the draft copy for in
house use only as it is still a draft document. 

If you have any questions or concerns about this document please contact 
Dave Dossett at (918) 581-5819, or me at (918) 581-7415. 

cc: Francis Gajan, Sl020 
Jim Jennings, S8001 
Dave Dossett, Sl040 
Bruce Gockel, B&V 
Roy Toone, B&V-KC 

File: Sl040(5400) 
Desk 

Ve~ tru~y yours, 

wi!J./ 
Specialist, Environmental Protection 

Sl040:DHayes:x7415:ly:Ol/27/95:(WP51 C:\data\wp50\bob\memoswpa.001} 



SWPA F 1325.7 
(4-91) 

January 25, 1995 

Mr. Gary D. Frazer 
U.S. Fish and Wildlife Service, Ecological 

Services - Columbia Field Office 
608 East Cherry Street 
Columbia, MO 65201 

Re: Request for Informal Consultation 

Dear Mr. Frazer: 

The Southwestern Power Administration (Southwestern), a division of the U.S. 
Department of Energy, has conducted an environmental assessment for vegetation control 
along transmission line rights-of-way (ROW) in accordance with the National 
Environmental Policy Act of 1969 (NEPA). This environmental assessment has 
identified areas along the ROW that cross near federally-listed threatened and endangered 
(T&E) species. Your office has responded twice in writing to our consultant, Black & 
Veatch, in reference to this project (USFWS Reference No. FWS/AES-CMFO). 

At this time Southwestern would like to initiate informal consultation with the U.S. Fish 
and Wildlife Service in accordance with 50 CPR 402. Attached please find the Draft 
Environmental Assessment for Vegetation Control along Transmission Line Rights-of
Way for your review and comment. Report sections 3.6 and 4.6 discuss T&E species 
located along the ROW. We believe that the proposed action (the combination of 
selective herbicide use and existing mechanical and manual methods) and associated 
mitigation measures would avoid contact with and therefore eliminate any potential for 
impacts to T&E species. The exact locations of T&E species are mapped on U.S. 
Geological Survey quadrangles, held by Southwestern, with information provided by the 
Missouri Department of Conservation, Natural Heritage Program personnel. We believe 
that the information provided in the Draft Environmental Assessment supports our 
request for informal consultation with the U.S. Fish and Wildlife Service since no known 
T &E species would be impacted by our proposed action. 
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If you have any questions or comments regarding the document, locations of T &E 
species, mitigation measures, or any other concerns please do not hesitate to contact 
Corry T. Platt, of Black & Veatch, our consultant, at 601 Walnut Street, Suite 705, 
Philadelphia, PA 19106-3307, phone (215) 928-2232. We would appreciate a response 
to this request by March 10, 1995. 

Enclosure 

cc: 
Corry Platt, B& V 

File: S1040 (5425.1) 
Desk 

Sincerely, 

James B. Jennings 
Special Assistant for 

Administration 

S1040:BOrr:lh:x7631:01-25-95 (B:\CONSLTOR.LTR) 
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January 25, 1995 

Mr. Alan Mueller 
U.S. Fish and Wildlife Service, Ecological 

Services - Vicksburg Field Office 
900 Clay Street, No. 235 
Vicksburg, MS 39180 

Re: Request for Informal Consultation 

Dear Mr. Mueller: 

The Southwestern Power Administration (Southwestern), a division of the U.S. 
Department of Energy, has conducted an environmental assessment for vegetation control 
along transmission line rights-of-way (ROW) in accordance with the National 
Environmental Policy Act of 1969 (NEPA). This environmental assessment has 
identified areas along the ROW that cross near federally-listed threatened and endangered 
(T &E) species. 

At this time Southwestern would like to initiate informal consultation with the U.S. Fish 
and Wildlife Service in accordance with 50 CFR 402. Attached please find the Draft 
Environmental Assessment for Vegetation Control along Transmission Line Rights-of
Way for your review and comment. Report sections 3. 6 and 4. 6 discuss T &E species 
located along the ROW. We believe that the proposed action (the combination of 
selective herbicide use and existing mechanical and manual methods) and associated 
mitigation measures would a mid contact with and therefore eliminate any potential for 
impacts to T &E species. The exact locations of T &E species are mapped on U.S. 
Geological Survey quadrangles, held by Southwestern, with information provided by the 
Arkansas Natural Heritage Commission personnel. We believe that the information 
provided in the Draft Environmental Assessment supports our request for informal 
consultation with the U.S. Fish and Wildlife Service since no known T&E species would 
be impacted by our proposed action. 
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If you have any questions or comments regarding the document, locations of T &E 
species, mitigation measures, or any other concerns please do not hesitate to contact 
Corry T. Platt, of Black & Veatch, our consultant, at 601 Walnut Street, Suite 705, 
Philadelphia, PA 19106-3307, phone (215) 928-2232. We would appreciate a 
response to this request by March 10, 1995. 

Enclosure 

cc: 
Corry Platt, B& V 

File: S1040 (5425.1) 
Desk 

Sincerely, 

James B. Jennings 
Special Assistant for Administration 

S1040:B0rr:lh:x7631:01-25-95 (B:\CONSLTAR.WP5) 
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November 28. 1994 

SUBJECT: Review of Vegetation Management (R-0-W) Environmental Assessment 

Concur with Bob's and Jim's comments. 

Additionally: 

page 9. 2.4.3 Most areas there is not a road 

page 13. 3.2.3 Top of page. end of sentence. maybe "other" should be 
added 

page 17. 3.8 Change from "poles" to "structures" 

I think where you have used "absorb/absorption" you mean 
"adsorb/adsorption. ex. page 5. last paragraph. page 18. 4.1.1.1 last 
sentence. possibly other areas 

Cumulative Actions (2.4) are probably not a separate action but part of 
the proposed action (2.2) 

Reference to the Wetlands Assessment should be in the EA and the FONSI (if 
that is the ultimate outcome) 

Threatened and Endangered Species (3.6) should state that "informal 
consultation" was accomplished with the Fish & Wildlife folks and they 
indicated that a "formal consultation" was not required. 

cc.: rt1#1_.,,'s G ... J."'"" 
D-.""c- D,,sse.l;t
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Southwestern Power Administration Environmental Assessrn 1 
Names and Addresses of Parties involved in tile EA review S 'l "'-~•n· ~T~ ti"'-· 

1. 

2. 

Arkansas 

Mr. Tracy Copeland 
Director, State of Arkansas Clearing House 
P.O. Box 3278 
Little Rock, AR 72203 

15 copies are needed to be sent to the AR Clearing Hous 
copies to the Technical Review Committee. The Technic . ___ . __ .. ~.., ............ ... 
includes to the following state departments represented on the committee: 

1) Soil and Water Commission 
2) Game and Fish Department 
3) Geological Commission 
4) Department of Health 
5) Parks and Recreation 
6) Waterways Commission 
7) Natural Heritage Commission 
8) Natural and Scenic Rivers Commission 
9) Historic Preservation Commission 
10) Industrial Development Commission 
11) Forestry Commission 
12) Highway and Transportation Commission 
13) Natural Resources and Leafing Commission 
14) Department of Pollution Control and Ecology 

Mr. Harold Grimmett, Director 
Arkansas Natural Heritage Commission 
1500 Tower Building 
323 Center Street 
Little Rock, AR 72201 



Southwestern Power Administration Environmental Assessment 
Names and Addresses of Parties involved in the EA review 

Missouri 

1. Ms. Lois Pohl, Coordinator 
Missouri Federal Assistance Clearing House 
P.O. Box 809 
Jefferson City, MO 65102 

Page 2 

1 copy is needed to be sent to the MO Clearing House, who then writes a short summary 
of the document. This short summary is included in a weekly index published by the 
Clearing House and is sent to state departments involved or interested in environmental 
issues. These government departments can access our document by requesting it from the 
Clearing House. Any comments made by the state departments are compiled by the 
Clearing House. The Clearing House will send us a letter with any comments made by 
the different state agencies or without any comments if none were made generally within 
3 weeks of receipt of our document. The state departments included in the mailing list 
are similar to the departments in Arkansas. In addition to the state departments, the 
Regional Planning Commissions and some senators receive the Clearing House's weekly 
index. 

2. Dan F. Dickneite 
Planning Division Chief 
Natural Heritage Program 
Missouri Department of Conservation 
P.O. Box 180 
Jefferson City, Missouri 65102-0180 



Southwestern Power Administration Environmental Assessment 
Names and Addresses of Parties involved in the EA review 

I. Conservation Commission 
2800 North Lincoln, Suite 160 
Oklahoma City, OK 73105 

Oklahoma 

2. Depa:'tment of Environmental Quality 
1000 N.E. 10th Street, Room 1212 
Oklahoma City, OK 73117-1212 

3. Mr. Ed Fite, III, Administrator 
Oklahoma Scenic Rivers Commission 
P.O. Box 292 
Tahlequah, OK 74465 

4. Natural Resources Section 
Oklahoma Department of Wildlife Conservation 
1801 North Lincoln 
Oklahoma City, Oklahoma 73105 
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Names and Addresses of Parties involved in the EA review 

Federal Agencies 

1. Mr. Gary Frazer, Field Supervisor 
U.S. Fish and Wildlife Service, Ecological Services - Missouri Field Office 
608 East Cherry Street 
Columbia, MO 65201 

2. Jerry Brabander, Field Supervisor 
U.S. Fish and Wildlife Service, Ecological Services - Oklahoma Field Office 
222 South Houston, Suite A 
Tulsa, OK 74127 

3. Alan Mueller, Field Supervisor 
U.S. Fish and Wildlife Service, Ecological Services - Vicksburg Field Office 
900 Clay Street, No. 235 · 
Vicksburg, MS 39180 
has jurisdiction over AR 

4. Alan M. Hutchings 
Acting Associate Regional Director 
Planning and Resource Preservation 
National Park Service, Midwest Region 
1709 Jackson St. 
Omaha, NE 68102-2571 

Page 4 

has jurisdiction over George Washington Carver National Monument in Missouri 

5. Ms. Jan Schmitt 
National Park Service 
P.O. Box 728 
Sante Fe, New Mexico 87504-0728 
has jurisdiction over the Buffalo National River in Arkansas 

6. George Oviatt, Natural Resource Manager 
Buffalo National River 
P.O. Box 1173 
Harrison, AR 72602-1173 

7. Mr. Russell Mills 
State Conservationist 
USDA, Soil Conservation Service 
Parkade Center, Suite 250 
601 Business Loop 70 West 
Columbia, MO 65203 
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Names and Addresses of Parties involved in the EA review 

8. Mr. Ronnie Murphy 
State Conservationist 
USDA, Soil Conservation Service 
Federal Building, Room 5404 
700 West Capital Street 
Little Rock, AR 72201-3228 

9. Mr. Bob Steffans, Planning Staff Officer 
Becky Bryan, NEPA Compliance Officer 
National Forest Service 
Mark Twain National Forest 
401 Fairgrounds Rd. 
Rolla, MO 65401 

10. G. David Steele, P.E. 
Chief, Planning Division 
U.S. Army Corps of Engineers District, Tulsa 
P.O. Box 61 
1645 South 101 East Avenue 
Tulsa, OK 74121-0061 

11. Mr. Gene Gunn 
ENRV Branch 
U.S. EPA, Region 7 
726 Minnesota A venue 
Kansas City, KS 66101 
has jurisdiction over MO 

12. Mr. William L. Cox 
Chief, Federal Assistance Section 
U.S. EPA, Region 6 
1445 Ross Avenue 
Dallas, TX 75202 
has jurisdiction over AR and OK 

Page 5 



Southwestern Powel' Administration Envil'onmental Assessment 
Names and Addresses of Parties involved in the EA review 

I. Julian K. Fite 
Save the Illinois River, Inc. 
P.O. Box 87 
Muskogee, OK 74402 

2. Dr. Sam Cooke 
Arkansas Wildlife Federation 
7509 Cantrell Road, Suite 104 
Little Rock, AR 72207 

Private Agencies 

Private Individuals wanting more information 

I. Dwayne LunBeck 
Box 315 
Gideon, MO 63 848 

2. Jane Aston 
HC 75, Box 277A 
Witts Springs, AR 72686 
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Names and Addresses of Parties involved in the EA review 

1. Kay Marmaduke 
HC 75, Box 268 

Private Individuals against Herbicide Use 

Witts Springs, AR 72686 

2. Mike Marmaduke 
Route 3, Box 268 
Witts Springs, AR 72686 

3. Vivian M. Guffey 
HCR 75, Box 269 
Witts Springs, AR 72686 

4. Jerry and Leslie Carter 
HC 75, Box 277B 
Witts Springs, AR 72686 

5. Joe Carter 
HC 75, Box 277F 
Witts Springs, AR 72686 

6. Clare Davis 
HC 75, Box unknown 
Witts Springs, AR 72686 

7. Kathryn McDaniel 
HC 75, Box 289 
Marshall, AR 72650 

8. Corrine Blair 
HC 75, Box 289 
Marshall, AR 72650 

9. Ruth C. Nye 
HC 75, Box 277B 
Witts Springs, AR 72686 

10. James W. Vanderwerken 
Peggy S. Vanderwerken 
HC 75, Box 277C 
Witts Springs, AR 72686 
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Southwestern Power Administration Environmental Assessment 
Names and Addresses of Parties involved in the EA review 

11. Jeannie McDaniel 
HC 75, Box 137A 
Marshall, AR 72650 

12. Norman and Wanda Hamilton 
HC 75, Box 340 
Marshall, AR 72650 

13. Hugh Hamilton 
HC 75, Box 242 
Marshall, AR 72650 

14. James Yancey 
unknown address 

31 additional individuals listed on a letter held at Southwestern 
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United States Department of the Interior 

IN REPLY REFER TO: 

FWS/AES-CMFO 

Mr. James B. Jennings 
Department of Energy 

FISH AND WILDLIFE SERVICE 
Fish and Wildlife Enhancement 

Columbia Field Office 
608 East Cherry Street 

Columbia, Missouri 65201 

Southwestern Power Administration 
Post Office Box 1619 
Tulsa, Oklahoma 74101 

Dear Mr. Jennings: 

APR-6~ 

This letter is in response to the March 30, 1995 Memorandum of Understanding 
regarding comments on the Environmental Assessment for Vegetation Control 
Along Transmission Rights-of-Way. Based on Southwest Power Administration's 
actions and commitments set forth in the MOU, we concur with the finding that 
the proposed action is not likely to adversely affect Federally-listed 
threatened and endangered species. 

We look forward to receiving the results of the Missouri bladderpod 
(Lesquerella filiformis) survey. Should you have questions, or if we can be 
of any further assistance, please contact David L. Michaelson at the address 
above, or by telephone at (314) 876-1911 or FAX at (314) 876-1914. 

Sincerely, 

Gary D. Frazer 
Field Supervisor 

cc: MDC; Jefferson City, MO (Attn: Dan Dickneite) 
MDC; Jefferson City, MO (Attn: Dennis Figg) 
MDNR; Jefferson City, MO (Attn: John Madras) 
EPA; Kansas City, KS (Attn: Kathy Mulder) 
tiia~~~~d 'V~tchl~?hiladelphia, PA (Attn: Corry Platt) 

DLM:dlm:1541/XCHVMPXE 



United States Departn1ent of the Interior 
FISH AND WILDLIFE SERVICE 

Mr. James B. Jennings 
Department of Energy 
Southwest Power Administration 
Post Office Box 1619 
Tulsa, Oklahoma 74101 

Dear Mr. Jennings: 

900 Cl:iy Scree(. Room 235 
Vicksburg. Mississippi 39 \ 80 

February 14, 1995 

The Fish and Wildlife Service (Service) has reviewed the draft environmental assessment 
for vegetation control along transmission line rights-of-way (ROW) supplied with your 
letter dat.ed .January 25, 1995. The document discusses vegetation control along ROWs in 
Oklahoma, Arkansas, and Missouri. However, this letter concerns only activities within 
Arkansas. Our offices in Tulsa, Oklahoma and Columbia, Missouri will provide 
comments concerning potential impacts of vegetation control in the other states. Our 
comments are submitted in accordance with the Endangered Species Act (87 Stat. 884, as 
amended 16 U.S.C. 1531 et seq.). 

The proposed action consists of combining herbicide application and manual methods to 
control undesirable vegetation along transmission line ROWs. Herbicides to be used 
include Accord, Garlon 3A, and Garlon 4. All have short half lives and low oral toxicity 
to wildlife. Although Garlon 4 is toxic to fish, it has a half life of 12 to 24 hours and 
would not be applied near waterbodies. Further, herbicides would not be applied near 
any listed endangered or threatened species. Therefore, the Service concurs with your 
determination that the proposed action would not adversely affect any listed species. 

We appreciate your interest in the preservation of endangered species. 

Sincerely, 

urtis B. James 
Environmental Coordinator 



BLACK & VEATCH Waste Science, Inc. 
Philadelphia Office 

TELEPHONE MEMORANDUM 

Southwestern 
ROW EA 
Consultation with USFWS-OK 

To: 
Company: 
Phone No.: 

Recorded by: 

Ken Frasier 
USFWS 
(918) 581-7458 

Corry T. Platt 

B&V Project 15356.423 
B&V File C 

January 25, 1995 
lOOOh 

I called the USFWS - Oklahoma Field Office to discuss consultation requirements. 
On August 30, 1994, BVWS requested threatened and endangered species information 
from the USFWS-OK. On September 22, 1994, BVWS received a reduced copy of 
our letter with a stamp reading "NO EFFECT FINDING, The described action will 
have no effect on listed species, wetlands, or other important wildlife resources." from 
the USFWS-OK. In addition, a consultation number (2-14-94-I-1067) was handwritten 
on the stamp. 

I wanted to confirm with the USFWS-OK that this stamp represented informal 
consultation and that Southwestem's responsiblity for consultation according to 50 
CFR 402 was met. Ken confirmed that our consultation requirements have been met 
and that the stamp qualifies as informal consultation. He said that the stamp is being 
used by their office to reduce paperwork and manhours but is equivalent to a letter 
explaining that there is no impact and concurrence with the agency's finding of no 
significant impact. 
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BLACK & VEATCH Waste Science, Inc. 
Tur Curtis Center, Suite 705, 601 Walnut Street, Philadelphia. Pennsylvania 19106-3307, (215) 928-0700, Fax: (215) 928-1780 
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Southwestern Power Administration 
Environmental Assessment 

Jerry J. Brabander, Field Supervisor 
U.S. Fish and Wildlife Service, Oklahoma Field Office 
222 South Houston, Suite A 
Tulsa, OK 74127-8908 

B&V Project 15356.423 
B&V File C 

August 30, l 994 __ 

Subject: Threatened and Endangered Species 
Request 

Dear Mr. Brabander: 

BLACK & VEATCH Waste Science, Inc. is conducting an Environmental Assessment of a 
Vegetation Management Plan for the U.S. Department of Energy, Southwestern Power 
Administration. The Environmental Assessment preferred alternative includes control of 
vegetation within the right-of-way by application of herbicide using cut-surface, basal, and 
foliar application methods. We are asking your office to inform us of the presence of listed 
or proposed threatened and endangered species, natural areas, and ecologically sensitive areas 
within the study area. We have also submitted a similar request to the Oklahoma Department 
of Wildlife Conservation, Natural Resources Section. · 

The study area for the Environmental Assessment follows transmission lines operated by 
Southwestern Power Administration and includes a% mile buffer zone along each side of the 
right-of-way. The study area has been plotted on 47 USGS quadrangles, 7.5 minute series, 
reduced by 50 percent. It would be appreciated if your office could plot the locations of any 
sensitive environments directly onto these maps and return all of the maps to us. 

NO EFFECT ANDING 

The described action will have no effect on listed species, 
wetlands,or other import nt ildr e resources. 
Date 1 'i 

i-rtf-9'1-J:~ Consultation # /,)/)_F m. 
Approved by_!::::~~:..:..~_:..~-..;;-~_;,...--l U.S. FISH and WILDLIFE SERVICE, TULSA, OK 



BLACK & VEATCH Waste Science, Inc. 
Philadelphia Office 

MEMORANDUM 

South western 
ROW EA 
Missouri bladder-pod 

To: Dave Dossett 
Bob Orr 

From: Corry T. Platt 

B&V Project 15356.423 
B&V File C 

April 12, 1995 

Below is listed a possible method for traversing the potential habitats of the Missouri 
bladder-pod during the field identification and mapping project. This recommended 
survey method is commonly used when attempting to locate individual plant species and 
is based on a visual survey of the entire potential habitat. 

The recommended survey method along the ROW includes the following steps: 

1. Locate the potential habitat in the field, based either the respective potential 
habitats marked on the USGS quadrangle or by common field indicators, such as 
limestone outcrops. 

2. Begin along one side of the potential habitat and place pin flags every three paces 
( 10 feet) to establish transect locations. 

3. Travel to the other side of the potential habitat and repeat Step 2. 

4. Begin to conduct the visual survey by traversing the transect lines established 
when visually connecting the pin flags located across from each other. As you 
travel each transect scan a 5 foot area to your right and left for Missouri bladder
pod or similar species with yellow flowers. Confirm any potential plant locations 
by comparing the live plant with a taxonomic key. Field delineate any Missouri 
bladder-pod location with pin flags or other marking device and transfer location 
to the USGS quadrangle or comparitive map. Return to transect line and continue. 
(Hint: The use of two d~fferent color pin flags can help to establish transect lines 
and reduce confusion when walking a long transect line. Alternating the 
placement of an 01~ange and a blue flag when establishing the transect lines 
during Step 2 makes visually connecting the flags when walking much simpler.) 

5. If two persons are available for the survey, it is recommended that the two people 
begin together on one side of the potential habitat and travel through the habitat 
along alternating transects (i.e. one connect orange flags and one connect blue 
flags), covering a combined 20 foot survey area. This technique provides not only 



BLACK & VEATCH Waste Science, Inc. 
Phi/atlelphia Office 

MEMORANDUM 

Southwestern 
ROW EA 
Missouri bladder-pod 

Page 2 

B&V Project 15356.423 
April 11, 1995 

for better visual coverage of an area since two people have scanned similar but not 
identical transects, but also allows both survey team members to be near each 
other for confirmation of plant identification if a Missouri bladder-pod is found. 
(Hint: . the use of the two different color pin flags reduces any confusion in 
determining which transect to follow when two people snake the potential habitat). 

The recommended survey method at the stations includes the following steps: 

1. Determine the overland surface water runoff pattern at each station. 

2. Identify any potential habitats along the runoff patterns using common field 
indicators such as limestone outcrops. 

3. Visually survey the potential habitats for Missouri bladder-pod from the station 
boundary until the point where overland flow would enter a drainage ditch or 
stream. This survey should be restricted to the station itself and areas where 
surface water flow would travel from the site. A written description of the surface 
water flow pathway from the site and any potential habitats along that pathway, 
including the distance between plant and station, would be helpful to later 
determine a possible risk to these species locations from herbicides chosen for 
application. 

4. Compare plant characteristics with taxonomic key for identification. Mark and 
record the plant location on USGS topographic maps. 



United States Department of the Interior 

IN REPLY REFER TO: 

FWS/AES-CMFO 

Mr. James B. Jennings 
Department of Energy 

FISH AND WILDLIFE SERVICE 
Fish and Wildlife Enhancement 

Columbia Field Office 
608 East Cherry Street 

Columbia, Missouri 65201 

Southwestern Power Administration 
Post Office Box 1619 
Tulsa, Oklahoma 74101 

Dear Mr. Jennings: 

APR - 6 1995 

This letter is in reference to your March 30, 1995 request for comments 
regarding the qualifications of Mr. David Doss~tt, related to conducting a 
survey of the transmission line right-of-way for Missouri bladderpod 
(Lesquerella filiformis). We have consulted with Mr. Tim Smith, a botanist 
with the Missouri Department of Conservation (MDC), and agree that Mr. 
Dossett's coursework and field experience make him sufficiently qualified to 
conduct this survey. In addition, we understand that he and other 
Southwestern Power Administration personnel will be attending an MDC plant 
identification workshop on April 17, 1995 that will emphasize, in part, 
Missouri bladderpod identification. 

We appreciate your continuing cooperation with this project. Should you have 
questions, or if we can be of any further assistance, please contact David L. 
Michaelson at the address above, or by telephone at (314) 876-1911 or FAX at 
(314) 876-1914. 

Sincerely, 

/s/ Gary D. Frazer 

Gary D. Frazer 
Field Supervisor 

cc: MDC; Jefferson City, MO (Attn: Dan Dickneite) 
MDC; Jefferson City, MO (Attn: Dennis Figg) 
MDNR; Jefferson City, MO (Attn: John Madras) 
EPA;. Kansas City, KS (Attn: Kathy Mulder) 
[B-l;il'cR~~il:f.td,7:,Y~~f:c_}l; 'Philadelphia, PA (Attn: Corry Platt) 

DLM:dlm:l542/XCHVMPXD 



David Michaelson 

Department of Energy 
Southwestern Power Administration 

Post Off ice Box 1619 
Tulsa, Oklahoma 74101 

March 30, 1995 

United States Department of the Interior 
Fish and Wildlife Service 
Fish and Wildlife Enhancement 
Columbia Field Office 
608 East Cherry Street 
Columbia, Missouri 65201 

Dear Mr. Michaelson: 

Subject: Threatened & Endangered Species 
Field Survey 

Please review the attached qualifications and experience of Mr. David Dossett, 
Environmental Protection Specialist for Southwestern Power Administration 
(Southwestern). We would like Mr. Dossett to conduct the field survey and 
identification for the Missouri Bladder-pod (Lesquere77a fi7iformis). This is 
in response to the Memorandum of Understanding that is being developed between 
the U.S. Fish and Wildlife Service and Southwestern. 

We are anxious to initiate the field survey for the Missouri bladder-pod. 
Please respond to this letter by contacting me at 417/881-8772 or our 
consultant, Dane Pehrman (Black & Veatch) at 215/928-2203. 

Enclosure 

cc: Dave Dossett 



David J. Dossett 
Environmental Protection Specialist 
One W. Third St 
P.O. Box 1619 
Tulsa, OK 74101 

Education: BS in Agronomy -- Oklahoma State University in 1970 
Related Subjects: Biological Sciences -- 34 Credit Hours 

General Botany 
Range Management 
Range Management Problems 
Special Agriculture Problems 
Range Grasses 
Plant Physiology 
Plant Identification 
Plant Ecology 
Advanced Range Management 

Training:: Courses taken during my employment with the federal government 
Stream habitat and Ecology 
Reclamation of Abandoned Mine Lands 
Plant Identification 
Environmental Rules and Regulations 

Experience: I have field academic background and field experience to identify many 
plants. During my employment with the Soil Conservation Service, I was 
a "Range Conservationist" for several years. I have completed many 
range surveys which included the identification of all plants in the survey 
area. This included grasses (both foreign & native), legumes, forbs, 
composites and woody plant species. I am familiar with the statistical 
methodology and analyses of sampling, clipping, surveying of vegetation. 
During my career with the federal service, I have been involved with 
studies which analyzed a variety of plants, their habitat and environmental 
consequences and concerns with respect to government actions. 
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Kr. Jame• B. J•nnLng• 
J;l•pa ... ~nt. o~ Enaz:gy 
Sou~hw••C•:rn rPWer Adml.nLatzatLon 
Po•t o~~Lo• BO• 1G1D 
Tu1••r Ok1-.ho1a& ?4101 

BVWSTPH 

ThL• L~t•r La ~n ra~ar•nce to youz January 25; 199• r•~eet ~or 
aon•u1tatLon reqarding ~h• Dra~t Bnv~ronmantaL A•••••nwi t ~or v 
Contro1 a1on9 TranamLo•Lon Li.na R~qht•-o~-Way, pr•p~d by the c 
B1aak and V•atoh. our comman~• concern Lnapaot• to ~-S.aea11y-1L• 
or •ndanqered apeaia• or wetiand habitata within the AX"•• o~ in~ 
propoaad project. ThL• r9sponae ia pzovLded by the y.e1 Fi•h an 
Servioe (Service) ~nder the authority o~ the Fiah and W~l~lLf• 
Act (16 u.s.c. 661 et seq.), the Nationa1 EnvLeorunanta1 Po1ioy A 
u.s.a. 4321-4327). the Sndangered Spaoiee Aat o~ 19?3, [16 u.s.c 
&• 1UM1nded. a111on9 other atatutaa, requ1ationa, an~ guidance in£c 

Wa cannot oonov.r at th~a t1.m• w.t.th your d•tai:m1.natLon that th• p 

003 
P.2/4 

FILE CIPY 

OPY 

.t.n~o:i:-al. 

•t&i:i.on 
n•\11t:.S.no ei.:.:m 
ed t:hre•'b•.n.Ml 
vence o:f th• 

W.l.1d11.re 
ordi.nation 

Of 1969 (42 
1631-1543), 
ati.on. 

projact .t.a not J.1.Jc.m1y to advara•1Y a~~ect thraaten•d and andanq• ed ·~•o.S.••· 
epac1.f1.c&11y the Fadarally-11.sted thr•atPnad M.S.aaov.r1. b~adderpo~ (~•aque.&"'9iia 
~~i~fo~•>· We hava reached th~• oonclua.t.on in conau1~ati.on w.t.~h, and w1.tb 
the ooneurranca of our Vi.ok .. burg, M.S.••.t.aa1.pp.i. and Tv.Lea~ Ok1.a.hcm.1a Jl"1.111tld 
Of~i.caa, wh1.ch prav1.ouaLy oommanted ~ndepand•ntly on thL• projec;~· Tba 
Col.umbi.a, K.t.aaouri. ll'i.eld off .S.ce hae •aaumed serv;Loe J.ead. :for fv.r her .i.nfo:rmaL 
or fo:s:m~ S•ct.t.on 7 conav.1tat1.on on th1a project. You •houl.d d ect cal~• or 
corr•apondanca to th• Servi.a• re9aed1.ng Saat.i.on 7 conau~t&t1.on to th.I.a office, 
.and we w.t.J.l coordinate .t.n-houee wtth other affeoted f1.a1d ofric~a Ln preparino 
OUI:' ra•f'Oin..Be • 

»'aoa 30, piu:89raph .a of: the Dra~t ICA eta tea t.hat t.h• knpwp 10.oa !.on.a o:ll: 
threatened and endanqared apecLae wi11 be f:La1d .i.dent:Lf~ed a.nd arJ<ad to a1.d 
the appl..loator :Ln avo1.d1nq the t.reatment of! theae &r•••· we do nat, a.a y-1:, 
have oc;iqipLate k.now1edqe of every s~te locality for th• "1.••our.l b1adc:l•rpod, 
and •~• csoncarned about the potant~al £or unknown popu1At~on• b .lnq impacted-· 
We re.lterate the recottwandat:Lon made .t.n our Octob•r 13, 1994 ia~t•r that 
hab:Ltat typea known to foo~Gr th• 9rowth of th.le plant .aion9 thJ riqht-of-way 
ba aurveyec:l by • qu·al.1.fi.ed J:>otani. .. t and further reoomaa•nd that tihi.e •urvey be 
;Lncorporated. aa an element of tha Preferred Alternat.i.ve .ln th• ~J..nal EA. 

~,'l" .... 
v' j 

awa~a~ahed COl'Mlittae of the Ozark• <Attns ~ori.nq Bu11al:'d), 3 0 Waat Bcow•~• 
Opr~nqf:L•ld, M:LaaourJ.. 6&802. 41?/8&&-1127 

'oEark Undarqround Laboratory (Attn• Thomaa A1ey), RC, 1 Bx 62, Protem, 
M~••Ov.r:L 05733. 417/786-4289. 
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We would thun n~•d to agree on an appropriata buff•~ z~ne a.i:ound areas whar• 
M1aaour1 ~l&Gde~pod 1& lo~ated. M1ssour1 bladdarpgd isj•pt1oific to lUt\amtone 
9l~d•a llnd l1mestona rock cucc~ops alon9 ~oad~idee or in paatur••· The use ot 
••rial photoqraph• or video may be •u!f ioiont i.n identityin~ thl• tr~ o! · 
habitat. 

wa ~lao queat1on wn•th•r a 1~-foot buffer strip around kar•~ fa•turaa and 
•~ream• ia sutfioient. pa:rticu~a.rly with ~••p•ot to Oa~lon-4, whiah La 
char&ctarLEad on page 14 in tba Draft EA

0 

aa being "h1q~ly toxio tQ tiah.~ ~. 
reoonim•nd that a ~100 foot buffer ~on• b• aatab1~ehad around Jtal:at featu~ea 
and atraame wh•n aerial and toliar appl1cat1ons ar• u••d. Bacauaa karst 
faaturea in southern Mieaouri vary wiQely in Pi~e, aom& enoomp•••inq onti.re 
watsr•b•da, we recoll\ll\end you contact aithar ~h• watar•h~d Committ•• of tho 
0Eark•1 or tha o~ark Undarl]X'ound Laboratoryl fo~ detailed information on the 
axaot looationa of k&J."•t fe&tu~~• ~n the projeat area. 

Act~vit1•• tbat'd~ractly d~atu~b stream banl'o•, r~vP 1tnd dama9a riparian 
veqet&tLon, ana allow ••dimcnt to enter perennial -~~•Ria• ehould be avoided. 
Heaaurea to mitiqat:e and &void ead.11nene and herbicide tunoft J.ni:.o BLraama 
1hould ~• as ri9orous ab thoae aa•ori.boa in th~ Foreet sarv~~··• EI~ 
evalua~~n9 ve9etatiQn control techniques. 

Info~l oonnultatton continue• to be nn on9o~n9 proceoa with thi• p~oject. 
We odntinu• ta offer ou~ assistance to you and/or yo~~ consultant• i.n 
d•~•lo~in~ a M1saou~1 bladdarpod survey protocc1 and &Atabli&h1nq butter ar•o• 
ahould any n•w plant ~ocatiods be found (this p~ota~ol will include roport!ng 
new aite localiti•• to thia office). Should you hav• cpi•ations, o~ if we can 
De of iuiy furthar aaaiucanoe, piaaae contact David L. Migba•laon at the 
addrnna Ahov•, o~ by teluphone at (314) 916-1911 or FAX at (314) 876-1914. 

'W•tsreh&d committ•• of the ozarka (Attn& ~orinq Bullara), 300 Wast B~ower, 
Spr~nqfLald, M~••ouri 6sea2. 41?/866-1127 

2Qgark Underqro~od LB.borato~y (Attn• Thomaa Al•y), Rt. i Bo~ 62, Pi:-ot11m, 
Miawouri 65731. 417/76ti-4289. 
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SANDRA B. NICHOLS, M.D . 

March l.7, 1995 

Mr. Corry ~. Platt 
Project Biologist 
Black & Veatch Waste Science, Inc. 
The Curtis Ccnt~r, Suite 70~ 
001 Wnlnut Straat 
Philadelphia, PA 1~106-~307 

Re & Draft Envirorniaontal Aaaeiiutn\t!O"it 
Bouthwel!lt Pow~n:· Ri9hts-of-Way 
v99•tat1on con~rol 

Daar Mr. Platt: 

DIRECTOR 

(ll]6 

U007 P02 

Th• in~ormo.tion submitted on the rararenoea docum~nt has baen 
reviewed. J.n ~enara.l we ooncur with the approftcn used in tne 
herbicide ••1eotion ana appl1oation proce~~ •. Howeve , we do take 
exception to the adequacy of th• l.5-f oot buffer se back in the 
:to1i.owin9 in.st.anoeB1 i 

' 
1. Whon the r ight-or-wa.y pao11ca ovei:· or near 12. lwate:t supply 

1211po1.1ndment, no herbioide ahould be applied with.i.n 300 ree.t of 
the high water mark. This is consistent •Witn tn~ buffer zone 
r•quiremantrJ around wtt'ter supply impoundm;imts containac1 in our 
state re9'llationa on public water supplies. I 

Wh•n th• ri9ht-of-way oroesee or p~sses adjacen 
or river naving a water •upply int~ke lo 
approximatell five (') m1le5 downstream, no ner 
be applied w thin 100 reet ot th• ncrm~i nigh w 

l!ltr•am 
within 
ShOUl<l 

ter marK. 

3. our state r•9ulations also srat aaide a :minimum -toot buffer 
z:'m• aroun<l publio drinJting wat.er wells. 

The abov• d.i•tanoes shoul.d b• usea as minimums. Jpecitic •ita 
conditions could diot~ts the need for 9reater precaufion. 

A quick review o~ w~ter •upply locationa !n the generc~ vicinity of 
the riqbts-or-way indicates the tallowing: 
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1. The r/w croa••• two (2) strelll.l'l\s (Spadra 
Wh~on are used as water 8Upply aouroes. 
Qn about rive (6) ••P••~t• occ•aiona. 

Cr••kland Laa creek) 
Lee cf eek iB oroeoed 

I 
' 

The rfw l:>or~ers the north shore ot th• Ozark city Lok~, which 
is the aity's sole water supply ~ouroe. 

3. The r/w passes ov6~ or crosses near two •prin9r umed as 
•ouroa~. 

1 

water 

Tbs r/w passam very near eight (8) publio wat~r supply 
or well f i~lell'. ( 

4. well• 

If your orrioe oan eupply us with oopie• oi: a,ppropri to ucale mapa / 
we wi11 attempt to better identify any water supply ouroe$ luc&tad 
within about five (5) miies aitner side or tbe rig t~-of-way. 

Th• potentially aftectad water ay&tem• are beinq n,titied by copy 
or this letter. See attaohed li•t. · 

I 
I hope thi• information 181 of assistance. :It i you have. "ny 
queationa, please contact our ottioe. 

sincerely, 

Bob Makin, P.E., Assistant Director 
Division of ~n91neerinq 
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Pa9• 3 -- Marob l..7 1 1995 
co:rry Platt 

Copi•• o~ letter sent to: 

Mr. stev• Park• 
Fort S•ith waterworks 
3900 Kelly Hi9hway 
Fort Saith, AR 72904 

Mr. Harry short 
ozark wat•rworks 
BOX 513 
ozark, ~ 72949 

Mr. Larry Wilson 
Paraqould City Water & Light 
P.O. Box 9 
Paraqould, AR 72451 

Mr· w.a. Dou~l~• 
~•dCJW~Ok Wat•xworks 
c/o City Ha11 
seaqw1cx, AR ·12465 

Ms. Betsy Ui9ler 
Pyraaia spr1nqa wa~er 
6 Westwood. Drive 
Harri•on, AR 72601 

Mr. Darrel1 McCrillis 
saint Francia waterworks 
P.O. BOX l.17 
Saint Yrancia, AR 72464 

Mr. Bill.y WilliD , 
Clarksville Water~ork~ 
P.o. box 99 

1 Clarksville, AR : 73030 
i 

Mr. Ji• Bqhe~r ler1 

Piqgo~t W~terworkl 
411 N. Th9rnton s§. 
Pi99ott, ~ 724r' 

Mr. JoJRsas Reed 
Jont!Y'.boro ·W&te.r 
400 East *m::o.,. 
Jonesboro, AR 

Mr. Louis Qualls i 
3alesvil1~ Wat•rwirks 
R~. 3, BOX 316-A 
Mountain Home, AR 726~3 

I 

I 
Mr. Don R.f,ley 
Cuahman Waiter 
P.O. BOX 161 
Cu15hman, M 

sys rem 
725~6 

Mr. Ted S\lhl 
Th• Lord., .Ranah 
P.O. Box 700 
Warm Springs, AR 1 72478 



BLACK & VEATCH Waste Science, Inc. 
Pliiladelp/iia Office 

MEMORANDUM 

Southwestern 
ROW EA 
Deliverables 

To: Bob Orr 

From: Corry T. Platt 

B&V Project 15356.423 
B&V File C 

April 12, 1995 

As per our telephone conversations this week I am enclosing copies of the Final ROW 
EA and information for the Missouri bladder-pod survey. 

Enclosed please find the following in reference to the ROW EA: 
1. Three copies of the Final ROW EA. 
2. Two copies of the three USFWS letters of concurrence. (Jim asked for these 

yesterday). 

Enclosed please find the following in reference to the Missouri bladder-pod survey: 
1. Fourteen USGS quadrangles with potential habitats marked in orange and cross

hatched. One additional quadrangle (Spokane, MO) is needed however, it has been 
out of stock at the USGS as well as several map vendors since the beginning of this 
project. I have submitted an additional request for this map and was told that it is 
now available. We will receive it on Monday. If you could provide the hotel name, 
address, and phone number of ll'here you will be staying on Tuesday night, I will 
have the marked up Spokane quad Fedexed to you at the hotel. If we don't review 
that ROW distance (5 miles or so) using the video, the entire area would need to 
be surveyed. 

2. Two copies of the "Recommended Survey Method". 
3. Information on the training session & species descriptions. 
4. Two copies of the USFWS-MO letter accepting Dave Dossett as a qualified botanist 

(Jim asked for these yesterday). 

Please call me at (215) 928-2232 if you have any questions. 
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?pecimen Label 

6,,.DowElanco • 
i;arlon* 3A 

Specialty Herbicide 

For the control of woody plants and 
broadleaf weeds on rights-of-way, 
industrial sites, non-crop areas, non
irrigation ditch banks, forests, and 
wildlife openings, including grazed 
areas on these sites 

) Active Ingredient: 
triclopyr: 3,5,6-trich loro-2-pyridinyloxyacetic acid, 
as the triethylamine salt ......................... 44.4% 

Inert Ingredients ....................................... :55.6°/o 
·Acid equivalent: triclopyr - 31.8% ~ 3 lb/gal 
EPA Reg. No. 62719-37 
EPA Est. 464-Ml-1 

Precautionary Statements 

Keep Out of Reach of Children 
Hazards to Humans and Domestic 
Animals 

DANGER PELIGRO: 
Precaucion al usuario: Si usted no entiende la eti
queta, busque a alguien para que se la explique a 
usted en detalle. (If you do not understand the label, 
find someone to explain it to you in detail.) 

Corrosive• Causes Irreversible Eye Damage• 
Harmful If Swallowed, Inhaled Or Absorbed 
Through The Skin• Prolonged Or Frequently 
Repeated Skin Contact With Herbicide 
Concentrate May Cause An Allergic Skin 
Reaction In Some Individuals. 

Do not get in eyes, on skin or on clothing. Avoid 
breathing vapor or spray mist. 

Personal Protective Equipment (PPE) 
Applicators and other handlers must we·;:-: 
• Long-sleeved shirt and long pants 
• Waterproof gloves 
• Shoes plus socks 
• Protective eyewear 

Discard clothing and other absorbent materials that 
have been drenched or heavily contaminated with 
this product's concentrate. Do not reuse them. 
Follow manufacturer's instructions for 
cleaning/maintaining PPE. If no such instructions for 
washables, use detergent and hot water. Keep and 
wash PPE separately from other laundry. 

User Safety Recommendations 
Users should: 
• Wash hands before eating, drinking, chewing 

gum, using tobacco or using the toilet. 
• Remove clothing immediately if pesticide gets 

inside. Then wash thoroughly and put on clean 
clothing. 

First Aid 
If in eyes: Hold eyelids open and flush with a steady 
gentle stream of water for 15 minutes. G7t medical 
attention. 
If on skin: Wash with plenty of soap and water. Get 
medical attention if irritation persists. 
If swallowed: Call a physician or poison control cen
ter. Promptly drink a large quantity of milk, egg whites 
or gelatin solution, or if these are not available, drink 
large quantities of water. Do not induce vomiting. 
Avoid alcohol. 
If inhaled: Remove victim to fresh air. If not breath
ing, give artificial respiration, preferably mouth to 
mouth. Get medical attention. 

Note to Applicator: Allergic skin reaction is not 
expected from exposure to spray mixtures of Garlon 
3A herbicide when used as directed. 

Physical or Chemical Hazards 
Do not cut or weld container. Do not use or 
store near heat or open flame. 

Environmental Hazards 
Do not apply directly to water, to areas where sur
face water is present or to intertidal areas below the 
mean high water mark. Do not contaminate water 
when disposing of equipment washwaters. 

In case of an emergency endangering health or the 
enviroment this product, call collect 517-636-4400. 
Agricultural Chemical: Do not ship or store with 
food, feeds, drugs or clothing. 



Directions for Use 
It is a violation of Federal law to use this product in a manner inconsis
tent with its !3beling. 
Read all Directions for Use carefully before applying. 
Do not apply this product in a way that will contact workers or other per
sons, either directly or through drift. Only protected handlers may be in 
the area during application. For any requirements specific to your State 
or Tribe, : ::insult the agency responsible for pesticide regulation. 
Do not use for manufacturing or formulating. 

AGRICULTURAL USE REQUIREMENTS 
Use this product only in accordance with its labeling and with the 
Worker Protection Standard, 40CFR part 170. This Standard con
tains requirements for the protection of agricultural workers on farms, 
forests, nurseries and greenhouses, and handlers of agricultural pes
ticides. It contains requirements for training, decontamination, notifi
cation, and emergency assistance. It also contains specific 
instructions and exceptions pertaining to the statements on this label 
about Personal Protective Equipment (PPE) and restricted-entry 
interval. The requirements in this box only apply to uses of this prod
uct that are covered by the Worker Protection Standard. 
Do not enter or allow worker entry into treated areas during the 
restricted entry interval (REI) of 48 hours. 
PPE required for early entry to treated areas that is permitted under 
the Worker Protection Standard and that involves contact with any
thing that has been treated, such as plants, soil, or water, is: 
• Coveralls 
• Waterproof gloves 
• Shoes plus socks 
• Protective eyewear 

STORAGE AND DISPOSAL 
Do not contaminate water, food or feed by storage or disposal. Open 
dumping is prohibited. 
Storage: Store above 28"F or agitate before use. 
Pesticide Disposal: Pesticide wastes are toxic. Improper disposal 
of excess pesticide, spray mixture, or rinsate, is a violation of Federal 
law and may contaminate groundwater. If these wastes cannot be 
disposed of by use according to label instructions, contact your State 
Pesticide or Environmental Control Agency, or the Hazardous Waste 
representative at the nearest EPA Regional Office for guidance. 
Container Disposal for Refillable Containers: Seal all openings 
which have been opened during use. Return the empty container to a 
collection site designated by DowElanco. If the container has been 
damaged and cannot be returned according to the recommended 
procedures, contact DowElanco Customer Service Center at 1-800-
258-14 70 to obtain proper handling instructions. 
Container Disposal (Metal): Do not reuse container. Triple rinse. 
{or equivalent). Then offer for recycling or reconditioning, or puncture 
and dispose of in a sanitary landfill, or by other procedures approved 
by state and local authorities. 
Container Disposal (Plastic): Do not reuse container. Triple rinse 
(or equivalent). Then dispose of in a sanitary landfill, or by incinera
tion, or, if allowed by state and local authorities, by burning. If burned, 
stay out of smoke. 
General: Consult federal, state or local disposal authorities for 
approved alternative procedures. 

General Information 

Gari on 3A herbicide is recommended for the control of unwanted 
woody plants and annual and perennial broadleaf weeds in forests, and 
on non-crop areas including industrial manufacturing and storage sites, 
rights-of-way such as electrical power lines, communication lines, 
pipelines, roadsides, railroads, fence rows, non-irrigation ditch banks 
and around farm buildings. Use on these sites may include application 
to grazed areas as well as establishment and maintenance of wildlife 
openings. 

General Use Precautions 

Agricultural Use Requirements for Forestry Uses: For a use on 
forestry sites, follow PPE and Reentry instructions in the Agricultural 
Use Requirements section of this label. 

Use Requirements for Non-cropland Areas: No Worker Protection 
Standard worker entry restrictions or worker notification requirements 
apply when this product is applied to non-cropland areas. 

Apply this product only as specified on this label. 

Before using any recommended tank mixtures, read the directions and 
all use precautions on both labels. 

Be sure that use of this product conforms to all applicable regula
tions. 

Chemigation: Do not apply this product through any type of irrigation 
system. 

Do not apply Garlon 3A directly to, or otherwise permit it to come into 
direct contact with grapes, tobacco, vegetable crops, flowers or other 
desirable broadleaf plants and do not permit spray mists containing it to 
drift into them. 

It is permissible to treat non-irrigation ditch banks, seasonally dry wet
lands, flood plains, deltas, marshes, swamps, bogs and transitional 
areas between upland and lowland sites. Do not apply !O open water 
{such as lakes, reservoirs, rivers, streams, creeks, salt water bays or 
estuaries) 

Avoid Injurious Spray Drift 
Applications should be made only when there is little or no hazard from 
spray drift. Very small quantities of spray, which may not be visible may 
seriously injure susceptible plants. Do not spray when wind is blowing 
toward susceptible crops or ornamental plants near enough to be 
injured. It is suggested that a continuous smoke column at or near the 
spray site or a smoke generator on the spray equipment be used to 
detect air movement, lapse conditions, or temperature inversions {sta
ble air). If the smoke layers or indicates a potential of hazardous spray 
drift, do not spray. 

Aerial Application: For aerial application on rights-of way or other 
areas near susceptible crops, apply through a Microfoil or Thru-Valve 
boom', or use an agriculturally registered drift control additive. Other 
drift reducing systems or thickening sprays prepared by using high vis
cosity inverting systems may be used if they are made as drift-free as 
are mixtures containing agriculturally registered thickening agents or 
applications made with the Microfoil orThru-Valve boom. Keep spray 
pressures low enough to provide coarse spray droplets. Spray boom 
should be no longer than 3/4 of the rotor length. Do not use a thicken
ing agent with the Microfoil orThru-Valve booms, or other systems that 
cannot accommodate thick sprays. Spray only when the wind velocity 
is low (follow state regulations). Avoid application during air inversions. 
If a spray thickening agent is used, follow all use recommendations and 
precautions on the product label. 

With aircraft, drift can be lessened by applying a coarse spray; by using 
no more than 30 pounds spray pressure at the nozzles; by using a 
spray boom no longer than 3/4 the rotor length; by spraying only when 
wind velocities are low; or by using an approved drift control system. 

Ground Equipment: To aid in reducing spray drift , Garlon 3A should 
be used in thickened {high viscosity) spray mixtures using an agricultur
ally registered drift control additive, high viscosity invert systems, or 
equivalent as directed by the manufacturer. With ground equipment, 
spray drift can be reduced by keeping the spray boom as low as possi
ble; by applying 20 gallons or more of spray per acre; by keeping the 
operating spray pressures at the lower end of the manufacturer's rec
ommended pressures for the 

'Reference within this label ID a particular piece of equipment pr:Jduced by or availatie form olher i;arties is provided wi1hout consideration for use by lhe reader at its ciscretion and subject to lhe 
reader'sindependenl cin::umstm:;es, evaluation, and expertise. Such reference by D~Sancois not intended as an endorsement of such equipment. shall not conslitule a wananJy (express or 
nplied) of such equipment, and is not intended to implylhat olherequipmentis not availat:le and equally suitable. Any discussion of melhods of use of such equipment does not imply that the 
iadershould use the equipment olherthan is adllised in drectionsavai~e frcm the eqlipment'smanutacturer. The reader is ~e b'-rcising its~ judgnentand expertise, or<DlSIJl-

ng with sources other than DowElan:o, in selecting and deterrriniig hc1N ID use its equ¢1ent 
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specific nozzle type used (low pressure nozzles are available from 
spray equipment manufacturers); and by spraying when wind velocity is 
low {follow state regulations). In hand-gun applications, select the mini
mum spray pressure that will provide adequate plant coverage {without 
forming a mist). Do not apply with nozzles that produce a fine-droplet 
spray. 

High Volume Leaf-Stem Treatment: To minimize spray drift, do not 
use pressure exceeding 50 psi at the spray nozzle and keep sprays no 
higher than brush tops. An agriculturally registered thickening agent 
may be used to reduce drift. 

Do not apply on ditches used to transport irrigation water. 
Do not apply where runoff or irrigation water may flow onto agricultural 
land as injury to crops may result. 
The use of a mistblower is not recommend. 

Grazing and Haying Restrictions 

Grazing or harvesting green forage: 
1) Lactating dairy animals 

2 213 quarts/acre or less: Do not graze or harvest green forage from 
treated area for 14 days after treatment. 

Greater than 2 213 quarts to 8 quarts/acre: Do not graze or harvest 
green forage until next growing season. 

2) Other Livestock 
2 213 quarts/acre or less: No grazing restrictions. 
Greater than 2 213 quarts to 8 quarts/acre: Do not graze or harvest 

green forage from treated area for 14 days after treatment. 
Note: If less than 25% of a grazed area is treated, there is no 
grazing restriction. 

Haying (harvesting of dried forage): 
1) Lactating dairy animals 

Do not harvest hay until the next growing season. 
2) Other Livestock 

2 213 quarts/acre or less: Do not harvest hay for 7 days after treat
ment. 

Greaterthan 2 213 quarts to 5 1/3 quarts/acre: Do not harvest hay tor 
14 days after treatment. 

Greater than 5 1/3 quarts/acre: Do not harvest hay until next growing 
season. 

Slaughter Restrictions: 
Withdraw livestock from grazing treated grass or consumption of 
treated hay at least 3 days before slaughter. This restriction applies 
to grazing during the season following treatment or hay harvested 
during the season following treatment. 

Plants Controlled by Garton 3A 

Woody Plant Species 

alder 
arrowwood 
ash 
aspen 
bear clover (bearmat) 
beech 
birch 
blackberry 
blackgum 
Brazilian pepper 
cascara 
Ceanothus 
cherry 
chinquapin 
choke cherry 
cottonwood 
Crataegus 

(hawthorn) 

Douglas-fir 
dogwood 
elderberry 
elm 
gall berry 
hazel 
hornbean 
kudzut 
locust 
madrone 
maples 
mulberry 
oaks 
persimmon 
pine 
poison ivy 
poison oak 
poplar 

salmonberry 
salt-bush 

(Baccharis spp.) 
sassafras 
scotch broom 
sumac 
sweetbay magnolia 
sweetgum . 
sycamore 
tan oak 
thimbleberry 
tulip poplar 
waxmyrtle 
western hemlock 
wild rose 
willow 
winged elm 

tFor complete control, retreatment may be necessary. 
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Annual and Perennial Broadleaf Weeds 
bindweed 
burdock 
Canada thistle 
chicory 
curly dock 

dandelion 
field bindweed 
lambsquarter 
plantain 
ragweed 

Approved Uses 

smartweed 
tansy ragwort 
vetch 
wild lettuce 

Use GAR LON 3A at rates of 1 /4 to 3 gallons per acre to control 
broadleaf weeds and woody plants. In all cases use the amount speci
fied in enough water to give uniform and complete coverage of the 
plants to be controlled. Use only water suitaqle for spraying. Use of an 
agriculturally registered non-ionic surfactant is recommended for all 
foliar applications. When using surfactants, follow the use directions 
and precautions listed on the surfactant manufacturer's label. Use the 
higher recommended concentrations of surfactant in the spray mixture 
when applying lower spray volumes per acre. The recommended order 
of addition to the spray tank is water, spray thickening agent, (if used), 
additional herbicide (if used), and GARLON 3A. Surfactant should be 
added to the spray tank last or as recommended on the product label. If 
combined with emulsifiable concentrate herbicides, moderate continu
ous adequate agitation is required. 

Consult the table to determine which rate of application is suggested for 
a particular use. 

Before using any recommended tank mixtures, read the directions and 
all use precautions on both labels. 

For best results, applications should be made when woody plants and 
weeds are actively growing. When hard-to-control species such as 
ash, blackgum, choke cherry, elm, maples, oaks, pines or winged elm 
are prevalent and during applications made in late summer when the 
plants are mature and during drought conditions, use the higher rates 
of GAR LON 3A alone or in combinations with TOnDON" 101 Mixture 
herbicide. t 

t TOR DON 101 Mixture is a restricted use pesticide. See label. 

When using GARLON 3A in combination with 2,4-D 3.8 lb amine or low 
volatile ester herbicides, generally the higher rates should be used for 
satisfactory brush control. 

Use the higher dosage rates when brush approaches an average of 15 
feet in height or when the brush covers more than 60% of the area to be 
treated. If lower rates are used on hard-to-control species, resprouting 
may occur the year following treatment. 

On sites where easy to control brush species dominate, rates less than 
those recommended may be effective. Consult State or Local 
Extension personnel for such information. 

High-Volume Leaf-Stem Treatment With 
Ground Equipment 

Foliage Treatment 
For control of woody plants, use GARLON 3A at the rate of 1/2 to 1 gal
lon in water to make 100 gallons of spray solution or GAR LON 3A at 1 
to 4 qts may be tank mixed with 1/4 to 1/2 gallon of 2,4-D 3.8 lb amine 
or low vola'.;!e ester or TOR DON 101 Mixture herbicide and diluted to 
make 100 11allons of spray solution. Apply at a volume of 100 to 400 
gallons of total spray per acre depending on size and density of woody 
plants. Coverage should be thorough to wet all leaves, stems, and root 
collars. (See "General Use Precautions"). 

Low Volume Foliar (Directed Spray) 
For control of susceptible woody plants, mix 4 to :; gallons of Garlon 3A 
in water to make 100 gallons of spray rr.ixture, or mix 1.5 to 3 gallons of 
Gari on 3A with 1 /2 to 1 gallon of Tordon K or 1 to 2 gallons of Tordon 
101 M in water to make 100 gallons of spray mixture. For best results, a 
surfactant should be added to all spray mixtures. When treating tall, 



high density brush, apply with a truck mounted spray gun and spray tips 
that deliver about 2 gallo'ls per minute at 40 to 60 psi. For short, low to 
moderate density brush, backpack applications with spray tips that 
deliver 1 gallon or less of spray per minute are recommended. Apply at 
a volume that will wet the target brush, but minimize runoff. Resulting 
spray volumes will approximate 30 to 60 gallons per acre for truck 
mounted sprayers and 10 to 20 gallons per acre for backpack sprayers. 

Broadcast Applications With Ground 
Equipment 

Make application using equipment that will assure uniform coverage of 
the spray volumes applied. To improve Spray Coverage, add an agricul
turally registered non-ionic surfactant as described later under 
"Directions For Use". 

Woody Plant Control 

Foliage Treatment: Use 2 to 3 gallons of Garlon 3A in enough water to 
make 20 to 100 gallons of total spray per acre or Garlon 3A at 1/2 to 1 
gallon may be combined with 1 to 2 gallons of 2,4-D 3.8 lb amine or low 
volatile esters or Tordon 101 Mixture in sufficient water to make 20 to 
100 gallons of total spray per acre. 

Broadleaf Weed Control 
Use Garlon 3A at rates of 1/3 to 1 1/2 gallons in a total volume of 20 to 
100 gallons per acre as a water spray mixture. Apply any time during 
the growing season. Garlon 3A at 1/3 to 1 gallon may be tank mixed 
with 1/2 to 1 gallon of Tordon K, Tordon 101 Mixture or 2,4-D 3.8 lb 
amine or low volatile herbicides to improve the spectrum of activity. 

Aerial Application (Helicopter Only) 
Aerial sprays should be applied using suitable drift control. (See 
"General Use Precautions"). Add an agriculturally registered non-ionic 
surfactant as described under"Direclions For Use". 

Foliage Treatment (Rights-of-Way) 
Use 2 to 3 gallons of Garlon 3A or 1 to 1.5 gallons Garton 3A in a tank 
-;x combination with 1 to 2 gallons of 2,4-D 3.8 lb amine or low volatile 

ers or Tordon 101 mixture, and apply in a total spray volume of 10 to 
_J gallons per acre. Use the higher rates and volumes when plants are 
dense or under drought conditions. 

Forest Management Applications 
For best control from broadcast applications of Gari on 3A, use a spray 
volume which will provide thorough plant coverage. Recommended 
spray volumes are usually 10-25 gpa by air or 10 to 100 gpa by ground. 
To improve spray coverage of spray volumes less than 50 gpa, add an 
agriculturally registered non-ionic surfactant as described under 
"Directions for Use". Application systems should be used to prevent 
hazardous drift to off-target sites. Nozzles or additives that produce 
larger droplets of spray may require higher spray volumes to maintain 
brush control. 

Forest Site Preparation (not for conifer release) 
Use 2 to 3 gallons of Garton 3A and apply in a total spray volume of 10 
to 30 gallons per acre or Garlon 3A at 1 to 1 1/2 gallons may be used 
with 1 to 2 gallons of Tordon 101 Mixture or 2,4-D 3.8 lb low volatile 
ester in a tank mix combination in a total spray volume of 10 to 30 gal
lons per acre. Use of a non-ionic agricultural surfactant is recom
mended for all foliar applications as described under "Directions For 
Use". 

Note: Conifers planted sooner than one month after treatment with 
Gari on 3A at less than 1 1/3 gallon per acre or sooner than two months 
after treatment at 1 1/3 to 3 gal/acre may be injured. When tank mix
tures of herbicides are used for forest site preparation, labels for all 
products in the mixture should be consulted and the longest recom
mended waiting period before planting observed. 
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Directed Spray Applications for Conifer Release 
To release conifers from competing hardwoods such as red maple, 
sugar maple, striped maple, sweetgum, red and white oaks, ash, hick
ory, alder, birch, aspen, and pin cherry, mix 1 to 5 gallons of Garlon 3A 
in enough water to make 100 gallons of spray mixture. To improve 
spray coverage, add an agriculturally registered non-ionic surfactant as 
described under "Directions for Use". The spray mixture should be 
directed onto foliage of competitive hardwoods using knapsack or back
pack sprayers with flat fan nozzles or equivalent any time after hard· 
woods have reach full leaf size, but before autumn coloration. The 
majority of treated hardwoods should be less than 6 feet in height to 
ensure adequate spray coverage. Care should be taken to direct spray 
away from contact with conifer foliage, particularly foliage of desirable 
pines. 

Note: Spray may cause temporary damage and growth suppression 
where contact with conifers occurs; however, injured conifers should 
recover and grow normally. Over-the-top spray applications can kill 
pines. 

Broadcast Application for Conifer Release in the 
Northeastern United States 
To release spruce, fir, red pine and white pine from competing hard· 
woods, such as red maple, sugar maple, striped maple, alder, birch 
(white, yellow or grey), aspen, ash, pin cherry and rubus spp. and 
perennial and annual broadleaf weeds, use Garton 3A at rates of 2 to 4 
quarts per acre alone or plus 2,4-D amine or 2,4-D ester to provide no 
more than 4 pounds acid equivalent per acre from both products. 
Applications should be made in late summer or early fall after conifers 
have formed their overwintering buds and hardwoods are in full leaf and 
prior to autumn coloration. 

Broadcast Applications for Douglas-Fir Release 
in the Pacific Northwest and California 

To release Douglas-fir from susceptible competing vegetation such as 
broadleaf weeds, alder, blackberry or Scotch broom, apply Garlon 3A at 
1 1 /3 to 2 quarts per acre alone or in combination with 4 lb per acre of 
atrazine. Mix all sprays in a water carrier with a non-ionic surfactant. 
Applications should be made in early spring after hardwoods begin 
growth and before Douglas-fir bud break ("early foliar" hardwood stage) 
or after Douglas-fir seasonal growth has "hardened off" (set winter 
buds) in late summer, but while hardwoods are still actively growing. 
When treating after Douglas-fir bud set, apply prior to onset of autumn 
coloration in hardwood foliage. Note: Treatments applied during active 
Douglas-fir shoot growth (after spring bud break and prior to bud set), 
may cause injury to Douglas-fir trees. 

Cut Surface Treatment 
In rights-of-way, other non-crop areas, and forests to control unwanted 
trees of hardwood species such as elm, maple, oak and conifers, apply 
Garlon 3A, either undiluted or diluted in a 1 to 1 ratio with water, as 
directed below: 

With Tree Injector Method 
A;:iplications should be made by injecting 1/2 milliliter of undiluted 
Garlon 3A or 1 milliliter of the diluted solution through the bark at inter
vals of 3-4 inches between centers of the injector wound. The injections 
should completely surround the tree at any convenient height. 

With Hack and Squirt Method 
Make cuts with a hatchet or similar equipment at intervals of 3-4 inches 
between centers at a convenient height around the tree trunk. Spray 
1/2 milliliter of undiluted Garlon 3A or 1 ml of the diluted solution into 
each cut. 

With Frill or Girdle Method 
Make a single girdle through the bark completely around the tree at a 
convenient height. Wet the cut surface with undiluted or diluted solu· 
ti on. 

.. _ . .., 



Both of the above methods may be used successfully at any season 
except during periods of heavy sap flow of certain species - for example 
maples. 

Stump Treatment 
Spray or paint the cut surfaces of freshly cut stumps and stubs with 
undiluted Garlon 3A. The cambium area next to the bark is the most 
vital area to wet. 

Suggested Use rates 
Gal Product per Gallons per Acre 
100 Gal Water of Product 

Aerial 
Low Volume 

Application High Volumet Broadcast t t Helicopter 
Site 100-400 gaUacre 20-100 gaUacre 10-30 gaUacre 

Total Spray Total Spray Total Spray 
Volume Volume Volume 

Weeds and 
Brush Weeds Brush Brush 

Utility & Pipeline 2.3t t t 
Rights-of-Way 1/2-1 1/3-11/2 2-3 

Roadsides 112-1 1/3-1 1/2 2·3 

Railroads 1/2-1 1/3-11/2 2-3 

Industrial Sites 1/2-1 1/3-11/2 2-3 

Forest Site 
Preparation 1/2-1 1/3-1 1/2 2-3 2-3t t t t 

t 1/4 to 1 gal may be tank mixed with 1/4 to 1/2 gal 2,4-D 3.8 
amine or low volatile ester or Tordon 101 Mixture. 

t t 1/2-1 gal may be tank mixed with 1/2 - 1 gal 2,4-D 3.8 lb amine 
or low volatile ester or Tordon 101 Mixture for weed control; or 
1 /2 - 1 gal Garlon 3A with 1-2 gal of the aforementioned products 
for brush control. 

t t t 1 - 11/2 gal may be tank mixed with 1-2 gal 2,4-D 3.8 lb amine 
or low volatile ester or Tordon 101 Mixture. 

t t t t 1 • 1 1/2 gal may be tank mixed with 1-2 gal of 2,4-D 3.8 lb low 
volatile ester or Tordon 101 Mixture. 
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Warranty Disclaimer 
DowElanco warrants that this product conforms to the chemical 
description on the label and is reasonably fit for the purposes stated on 
the label when used in strict accordance with the directions, subject to 
the inherent risks set forth below. DOWELANCO MAKES NO OTHER 
EXPRESS OR IMPLIED WARRANTY OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE OR ANY OTHER 
EXPRESS OR IMPLIED WARRANTY. 

Inherent Risks of Use 
It is impossible to eliminate all risks associated with use of this product. 
Plant injury, Jack of performance, or other unintended consequences 
may result because of such factors as use of the product contrary to 
label instructions (including conditions noted on the label, such as unfa
vorable temperature, soil conditions, etc.), abnormal conditions (such 
as excessive rainfall, drought, tornadoes, hurricanes), presence of 
other materials, the manner of application, or other factors, all of which 
are beyond the control of DowElanco or the seller. All such risks shall 
be assumed by Buyer. 

Limitation of Remedies 
The exclusive remedy for losses or damages resulting from this product 
(including claims based on contract, negligence, strict liability, or other 
legal theories), shall be limited to, at DowElanco's election, one of the 
following: 

1. Refund of purchase price paid by buyer or user for product bought, 
or 

2. Replacement of amount of product used. 

DowElanco shall not be liable for losses or damages resulting from 
handling or use of this product unless DowElanco is promptly notified of 
such loss or damage in writing. In no case shall DowElanco be liable 
for consequential or incidental damages or losses. 

The terms of the "Warranty Disclaimer" above and this "Limitation of 
Remedies" cannot be varied by any written or verbal statements or 
agreements. No employee or sales agent of DowElanco or the seller is 
authorized to vary or exceed the terms of the "Warranty Disclaimer" or 
this "Limitation of Remedies" in any manner. 

• Trademark of DowElanco 
DowElanco • Indianapolis, IN 46268 

LABEL CODE 113-12-013 
EPA APPROVAL 2123/94 

Amendments: 

REPLACES 113-12-011 

1) Revised Precautionary Statements. 
2) General Use Precautions: 

- Added precautions for treatment of sites which are periodically 
wet. 

- Revised 'Woody Plants Controlled" list. 
3) Added "Approved Uses" heading in place of "Application Directions" 

heading. 
4) Revised "Foliage Treatment" section. 
5) Added section for "Low Volume Foliar (Directed Spray)" application. 
6) Revised footnote for "Suggested Use Rates" table. 
7) Added section for "Douglas-fir Release· in the PNW and California. 
8) Label revised to comply with the Worker Protection Standard 

(WPS). 
9) Modification of language describing allowable treatment sites 

adjacent to open water (see General Use Precautions section). 
1 O)Added boxed referral statements to clarify Agricultural Use 

Requirments for agricultural and non-agricultural uses of Garlon"3A 
to General Use Precautions section. 



Specialty Products 
Supplem~ntal Labeling ·~ DowElanco 

Garlon~ 3A Herbicide 
EPA Reg. No. 62719-37 

Revised or Additional Uses Recently Approved For Garlon 3At 
(Approval of label amendment pending in California) 

· A lTENTION • 
tThis supplemental labeling contains revised or added uses for Garton 3A recently approved by EPA 
which supersede those on existing labeling for Garton 3A. Use of this labeling to supplement existing 
Garton 3A labeling is suggested until such revisions appear on new containers for Garton 3A. 

• It is a violation of Federal law to use this product in a manner inconsistent with its labeling. 
•This labeling must be in the possession of the user at the time of application. 
• Read the label affixed to the container for Garton 3A herbicide before applying. Carefully follow all 
precautionary statements and applicable use directions. 

• Use of Garlon 3A according to this supplemental labeling is subject to all use precautions and limitations 
imposed by the label affixed to the container.for Garlon 3A, except as described below. 

Revised or Added Sections in the Label for Garlon 3A 

Revised Wetlands Statement in "Environmental Hazards" Section 
Do not apply directly to water, to areas where surface water is present or to intertidal areas below the mean 
high water mark. 

Added Statement in "General Use Precautions" Section 
It is permissible to treat non-irrigation ditch banks, seasonally dry wetlands, flood plains, deltas, marshes, 
swamps, bogs and transitional areas between upland and lowland sites. Do not apply to open water (such 
as lakes, reservoirs, rivers, streams, cree~s. saltwater bays or estuaries) nor to water present in fres:·1-
water wetlands, deltas, marshes, swamps; bogs or potholes, or to saltwater marshes below the mean high 
water mark. 

Low Volume Foliar Directed Spray (New Use) . 
For control of susceptible woody plants, mix 4 to 5 gallons of Garlon 3A in water to make 100 gallons of spray 
mixture, or mix 1.5 to 3 gallons of Garlon 3A with ~ to 1 gallon of Tordon*' K or 1 to 2 gallons of Tordon 1O1 M 
in water to make 100 gallons of spray mixture. For best results, a surfactant should be added to all spray 
mixtures. When treating tall, high density brush, apply with a truck mounted spray gun and spray tips that 
deliver about 2 gallons per minute at 40 to 60 psi. For short, low to moderate density brush, backpack 
applications with spray tips that deliver 1 gallon or less of spray per minute are recommended. Apply at a 
volume that will wet the target brush, but minimize runoff. Resulting spray volumes will approximate 30 to 60 
gallons per acre for truck mounted sprayers and 10 to 20 gallons per acre for backpack sprayers. 

Broadcast Applications for Douglas Fir Release in the Pacific Northwest and California 
(New Use) 
To release Douglas fir from susceptible competing vegetation such as broadleaf weeds, alder, blackberry or 
Scotch broom, apply Garlon 3A at 1 ~ to 2 quarts per acre alone or in combination with 4 lbs per acre of 
atrazine. Mix all sprays in a water carrier with a non-ionic surfactant. Applications should be made in early 
spring after hardwoods begin growth and before Douglas fir bud break ("early foliar" hardwood stage) or after 
Douglas fir seasonal growth has "harder1ed off" (set winter buds) in late summer, but while hardwoods are 
still actively growing. When treating after Douglas fir bud set, apply prior to onset of autumn coloration in 
hardwood foliage. Note: Treatments applied during active Douglas fir shoot growth (after spring bud break 
and prior to bud set), may cause injury to Douglas fir trees. 

"Trademark of DowElanco 

123-12-012 
Initial printing. 

Approved 03/28/93 
Amendments: 
1) Labeling contains revised or additional 

uses recently approved for Garton 3A. 
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Specimen Label 

8 .. DowElanco 
e 

Garton~ 4 

Specialty Herbicide 

For the control of woody plants and 
broadleaf weeds on rights-of-way, 
industrial sites, non-crop areas, non
irrigation ditch banks, forests, and 
wildlife openings, including grazed 
areas on these sites 

Active Ingredient: 
triclopyr: 3 ,5, 6-trichloro-2-pyridinyloxyacetic 
acid, butoxyethyl ester ........................... 61.6% 

Inert Ingredients ........................................ 38.4% 
Acid Equivalent: 

triclopyr - 44.3% - 4 lb/gal 
Contains petroleum distillates 

EPA Reg. No. 62719-40 
EPA Est. 464-Ml-1 
Net Content 2.5 gal 

Precautionary Statements 

Keep Out of Reach of Children 
Hazards to Humans and Domestic 
Animals 

CAUTION PRECAUCION: 
Si usted no entiende la etiqueta, busque a alguien 
para que se la explique a usted en detalle. (If you do 
not understand the label, find someone to explain it 
to you in detail.) 

Harmful If Swallowed, Inhaled Or Absorbed 
Through Skin 

Avoid contact with eyes; skin, or clothing. Avoid 
breathing mists or vapors. Avoid contamination 
of food. 

Personal Protective Equipment (PPE) 
Some materials that are chemical-resistant to this 
product are listed below. If you want more options, 
follow the instructions for category E on an EPA 
chemical resistance category selections chart. 

Applicators and other handlers must wear: 
• Long-sleeved shirt and long pants 
• Chemical-resistant gloves such as Barrier 

Laminate, Nitrile Rubber, Neoprene Rubber or 
Viton 

• Shoes plus socks 

Follow manufacturer's instructions for 
cleaning/maintaining PPE. If no such instructions for 
washables, use detergent and hot water. Keep and 
wash PPE separately from other laundry. 

User Safety Recommendations 
Users should: 
• Wash hands before eating, drinking, chewing 

gum, using tobacco or using the toilet. 
• Remove clothing immediately if pesticide gets 

inside. Then wash thoroughly and put on clean 
clothing. 

First Aid 
If on skin: Flush skin with plenty of water. Get 
medical attention if irritation persists. 
If swallowed: Do not induce vomiting. Call a physi
cian. 

Physical or Chemical Hazards 
Combustible - Do not use or store near heat or 
open flame. Do not cut or weld container. 

Environmental Hazards 
This pesticide is toxic to fish. Do not apply directly to 
water, to areas where surface water is present or to 
intertidal areas below the mean high water mark. 
Do not contaminate water when disposing of equip
ment washwaters. 

Notice: Read the entire label. Use only according 
to label directions. Before buying or using this 
product, read "Warranty Disclaimer" and 
"Limitation of Remedies" inside label booklet. 

In case of an emergency endangering health or the 
environment involving this product, call collect 
517-636-4400. 

Agricultural Chemical: Do not ship or store with 
food, feeds, drugs or clothing. · 
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Directions for Use 
It is a violation of Federal law to use this product in a manner inconsistent 
with its labeling. Read all directions for use carefully before applying. 
Do not apply this product in a way that will contact workers or other per
sons, either directly or through drift. Only protected handlers may be in 
the area during application. For any requirements specific to your State 
or Tribe, consult the agency responsible for pesticide regulation. 
Do not use for manufacturing or formulating. 

AGRICULTURAL USE REQUIREMENTS 
Use this product only in accordance with its labeling and with the 
Worker Protection Standard, 40 CFR part 170. This Standard con
tains requirements for the protection of agricultural workers on 
farms, forests, nurseries, and greenhouses, and handlers of agricul
tural pesticides. It contains •e:iuirements for training, decontamina
tion, notification, and emergency assistance. It also contains specific 
instructions and exceptions pertaining to the statements on this label 
about Personal Protective Equipment (PPE) and restricted-entry 
interval. The requirements in this box only apply to uses of this prod
uct that are covered by the Worker Protection Standard. 

Do not enter or allow worker entry into treated areas during the 
restricted entry interal (REI) of 12 hours. 

PPE required for early entry to treated areas that is permitted under 
the Worker Protection Standard and that involves contact with any
thing that has been treated, such as plants, soil, or water, is: 
• Coveralls 
• Chemical-resistant gloves such as Barrier Laminate, Nitrile 

Rubber, Neoprene Rubber or Viton 
• Shoes plus socks 

STORAGE AND DISPOSAL 
Do not contaminate water, food or feed by storage or disposal. Open 
dumping is prohibited. 
Storage: Store above 28°F or agitate before use. 
Pesticide Disposal: Pesticide, spray mixture, or rinse water that 
cannot be used according to label instructions must be disposed of 
according to applicable Federal, state. or local procedures. 
Plastic Container Disposal: Triple rinse (or equivalent). Then offer 
for recycling or reconditioning, or puncture and dispose of in a sani
tary landfill, or by incineration, or, if allowed by state and local authori
ties, by burning. If burned, stay out of smoke. 
Metal Container Disposal: Triple rinse (or equivalent). Then offer 
for recycling or reconditioning, or puncture and dispose of in a sani
tary landfill, or by other procedures approved by state and local 
authorities. 
Container Disposal for Refillable Containers: Replace the dry dis
connect cap, if applicable, and seal all openings which have been 
opened during use. Return the empty container to a collection site 
designated by DowElanco. If the container has been damaged and 
cannot be returned according to the recommended procedures, con
tact the DowElanco Customer Service Center at 1-800-258-1470 to 
obtain proper handling instructions. 
General: Consult federal, state or local disposal authorities for 
approved alternative procedures. 

General Information 
Garlon 4 herbicide is recommended for the control of unwanted woody 
plants and annual and perennial broadleaf weeds in forests, and on 
non-crop areas including industrial manufacturing and storage sites, 
rights-of-way such as electrical power lines, communication lines, 
pipelines, roadsides and railroads, fence rows, non-irrigation ditch 
banks and around farm buildings. Use on these sites may include 
application to grazed areas as well as establishment and maintenance 
of wildlife openings. 

General Use Precautions 
Apply this product only as specified on this label. 

Be sure that use of this product conforms to all applicable regulations. 

Before using any recommended tank mixtures, read the directions and 
all use precautions on both labels. 
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Chemigation: Do not apply this product through any type of irrigation 
system. 

Do not apply Garlon 4 directly to, or otherwise permit it to come into 
direct contact with grapes, tobacco, vegetable crops, flowers or other 
desirable broadleaf plants and do not permit spray mists containing it to 
drift onto them. 

It is permissible to treat seasonally dry wetlands, flood plains, deltas, 
marshes, swamps, bogs and transitional areas between upland and 
lowland sites. Do not apply to open water (such as lakes, reservoirs, 
rivers, streams, creeks, salt water bays or estuaries) nor to water pre
sent in fresh water wetlands, deltas, marshes, swamps, bogs or pot
holes, or to salt water marshes below the mean high water mark. 

Avoid Injurious Spray Drift 
Applications should be made only when there is little or no hazard from 
spray drift. Very small quantities of spray, which may not be visible may 
seriously injure susceptible plants. Do not spray when wind is blowing 
toward susceptible crops or ornamental plants near enough to be 
injured. It is suggested that a continuous smoke column at or near the 
spray site or a smoke generator on the spray equipment be used to 
detect air movement, lapse conditions, or temperature inversions (sta
ble air). If the smoke layers or indicates a potential of hazardous spray 
drift, do not spray. 
Aerial Application (Helicopter only): For aerial application on rights
of-way or other areas near susceptible crops, use Nalco-Trol drift con
trol additive as recommended by the manufacturer or apply through the . 
Microfoil boom, Thruvalve boom, or equivalent drift control system. · 
Thickened sprays prepared by using high viscosity invert systems or 
other drift reducing systems may be utilized if they are made as drift
free as are mixtures containing Nalco-Trol or applications made with 
the Microfoil boom or Thruvalve boom. If a spray thickening agent is 
used, follow all use recommendations and precautions on the product 
label. Do not use a thickening agent with the Microfoil boom, Thruvalve 
boom, or other systems that cannot accommodate thick sprays. 

With aircraft. drift can be lessened by applying a coarse spray; by using 
a spray boom no longer than 3/4 the rotor length; by spraying only 
when wind velocities are low; or by using an approved drift control sys
tem. Keep operating spray pressJres at the lower end of the manufac
turer's recommended pressures for the specific nozzle type used. Low 
pressure nozzles are available from spray equipment manufacturers. 
Select nozzles and pressures which provide adequate plant coverage, 
but minimize the production of fine spray particles. 

Ground Equipment: To aid in reducing spray drift potential when mak
ing ground applications near susceptible crops or other desirable 
broadleaf plants, Garlon 4 Herbicide should be applied through large 
droplet producing equipment, such as the Radiarc Sprayer or in thick
ened spray mixtures ~sing Nalco-Trol or Arborchem 38F (not currently 
registered in California) drift control additive, or with high viscosity 
invert systems such as may be formed with l'VOD or Visko-Rhap RTU 
inverting oils. When using a spray thickening or inverting additive, fol
low all use directions and precautions on the product label. With 
ground equipment, spray drift can be reduced by keeping the spray 
boom as low as possible; by applying 20 gallons or more of spray per 
acre; and by spraying when wind velocity is low. Do not apply with noz
zles that produce a fine droplet spray. Keep operating spray pressures 
at the lower end of the manufacturer's recommended pressures for the 
specific nozzle type used. Low pressure nozzles are available from 
spray equipment manufacturers. Select nozzles and pressures which 
provide adequate plant coverage, but minimize the production of fine 
spray particles. 

High Volume Leaf-Stem Treatment: To minimize spray drift, keep 
sprays no higher than brush tops and keep spray pressures low 
enough to provide coarse spray droplets. Nalco-Trol or Arborchem 38F 
thickening agent or equivalent may be used to reduce spray drift. 

Mistblowers: Do not apply this product using mist blowers unless a 
drift control additive, high viscosity inverting system, or equivalent is 
used to control spray drift. 

Sprays applied directly to Christmas trees may result in conifer injury. 
When treating unwanted vegetation in Christmas tree plantations, care 
should be taken to direct sprays away from conifers. 
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Do not apply on ditches used to transport irrigation water. Do not apply 
where runoff or irrigation water may flow onto agricultural land as injury 
to crops may result 

Grazing and Haying Restrictions 

Grazing or harvesting green forage: 
1) Lactating dairy animals 

2 quarts/acre or less: Do not graze or harvest green forage from 
treated area for 14 days alter treatment. 

Greater than 2 quarts to 6 quarts/acre: Do not graze or harvest 
green forage until next growing season. 

2) Other Livestock 
2 quarts/acre or less: No grazing restrictions. 
Greaterthan 2 quarts to 6 quarts/acre: Do not graze or harvest 

green forage from treated area for 14 days after treatment. 
Note: If less than 25% of a grazed area is treated, there is no 
grazing restriction. 

Haying (harvesting of dried forage): 
1) Lactating dairy animals 

Do not harvest hay until the next growing season. 
2) Other Livestock 

2 quarts/acre or less: Do not harvest hay for 7 days after treatment. 
Greater than 2 quarts to 4 quarts/acre: Do not harvest hay for 14 

days after treatment. 
Greater than 4 quarts/acre: Do not harvest hay until next growing 

season. 

Slaur iiter Restrictions: 
w, ;1draw livestock from grazing treated grass or consumption of 
treated hay at least 3 days before slaughter. This restriction applies 
to grazing during the season following treatment or hay harvested 
dunng the season following treatment. 

Plants Controlled by Garton 4 

Woody Plants Controlled 
alder cherry locust sassafras 
arrowwood chinquapin madrone scotch 
ash choke cherry maples broom 
aspen cottonwood mulberry sumac 
bear clover Crataegus oaks sweetbay 

(bearmat) (hawthorn) persimmon magnolia 
beech dogwood pine sweetgum 
birch Douglas-fir poison ivy sycamore 
blackberry elderberry poison oak tan oak 
blackgum elm poplar thimbleberry 
Brazilian gorse salmonberry tulip poplar 

pepper hazel salt-bush wax-myrtle 
buckthom hickory (Baccharis wild rose 
cascara hornbeam spp.) willow 
Ceanothus kudzutt salt-cedart winged elm 

tFor best control of salt-cedar, use either a basal bark or cut stump 
treatment. 

ttFor complete control, retreatment may be necessary. 

Annual and Perennial Broadleaf Weeds 
Controlled 
black medic curly dock 
bull thistle dandelion 
burdock field bindweed 
Canada thistle goldenrod 
.chicory ground ivy 
clover lambsquarters 
creeping lespedeza 
beggarweed matchweed 

mustard 
Oxalis 
plantain 
purple 

loosestrife 
ragweed 
smar:weed 
sweet clover 

vetch 
wild carrot 

(Queen Anne's 
lace) 

wild lettuce 
wild violet 
yarrow 
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Approved Uses 

Foliar Applications 
Use Garlon 4 at rates of 1 to 8 quarts per acre to control broadleaf 
weeds and woody plants. In all cases use the amount specified in 
enough water to give uniform and complete coverage of the plants to 
be controlled. The recommended order of addition to the spray tank is 
water, Nalco-Trol (if used), surfactant (if used), additional herbicide (if 
used), Garlon 4. If surfactant is used, add 1 to 2 quarts per acre of a 
standard agricultural surfactant such as Tronic, Sponto 712 or Valent X
n. Use continuous adequate agitation. 

Before using any recommended tank mixtures, read the directions and 
all precautions on both labels. 

For best results applications should be made when woody plants and 
weeds are actively growing. When hard-to-control species such as 
ash, blackgum, choke cherry, elm, maples (other than vine or big leaf), 
oaks, pines, or winged elm are prevalent and during applications made 
during late summer when the plants are mature, or during drought con
ditions, use the higher rates of Garlon 4 alone or in combination with 
Tordon• 101 Mixture herbicide. 

When using Gari on 4 In combination with 3.8 lb/gal 2,4-D low volatile 
ester herbicide generally the higher rates should be used for satisfac
tory brush control. 

Use the higher dosage rates when brush approaches an average of 15 
feet in height or when the brush covers more than 60% of the area to be 
treated. If lower rates are used on hard-to-control species, resprouting 
may occur the year following treatment. 

On sites where easy to control brush species dominate, rates less than 
those recommended may be effective. Consult state or local extension 
personnel for such information. 

High-Volume Leaf-Stem Treatment With 
Ground Equipment 

Foliage Treatment 
For control of woody plants, use Garlon 4 at the rate of 1 to 3 quarts in 
water to make 100 gallons of spray mixture, or Garlon 4at1to3 quarts 
may be tank mixed with 1/4 to 1/2 gallons of 3.8 lb/gal 2,4-D low volatile 
ester herbicide or Tordon 101 Mixture herbicides and diluted to make 
100 gallons of spray. Apply at a volume of 100 to 400 gallons of total 
spray per acre depending on size and density of woody plants. 
Coverage should be thorough to wet all leaves, stems, and root collars. 

Low Volume Foliar (Directed Spray) 
For control of susceptible woody plants, mix 3 to 5 gallons of Garlon 4 
in water to make 100 gallons of spray mixture, or mix 1 to 3 gallons of 
Garlon 4 with 1/2 to 1 gallon of Tordon Kor 1 to 2 gallons of Tordon 
101 Min water to make 100 gallons of spray mixture. For best results, a 
surfactant should be added to all spray mixtures. When treating tall, 
high censity brush, apply with a truck mounted spray gun and spray tips 
that deliver about 2 gallons per minute at 40 to 60 psi. For short, low to 
moderate density brush, backpack applications with spray tips that 
deliver 1 gallon or less of spray per minute are recommended. Apply at 
a volume that will wet the target brush, but minimize runoff. Resulting 
spray volumes will approximate 30 to 60 gallons per acre for truck 
mounted sprayers and 10 to 20 gallons per acre for backpack sprayers. 

Broadcast Applications With 
Ground Equipment 

Make application using equipment that will assure uniform coverage of 
spray volumes applied. 

Woody Plant Control 
Foliage Treatment: Use 4 to 8 quarts of Garlon 4 in enough water to 
make 20 to 100 gallons of total spray per acre, or Garlon 4 at 3 pints to 
3 quarts may be combined with 1 to 2 gallons of 3.8 lb/gal 2,4-D low 



volatile ester herbicide or Tordon 101 Mixture in sufficient water to make 
20 to 100 gallons of total spray per acre. 

Broad leaf Weed Control 
Use Gari on 4 at rates of 1 to 4 quarts in a total volume of 20 to 100 gal
lons per acre as a water spray mixture. Apply at any time weeds are 
actively growing. Garlon 4 at 1/2 to 6 pints may be tank mixed with 1 to 
2 quarts of 3.8 lb/gal 2,4-D amine or low-volatile ester, Tordon• K, or 
Tordon 101 Mixture herbicides to improve the spectrum of activity. For 
thickened (high viscosity) spray mixtures, Garlon 4 can be mixed with 
diesel oil or other invert agent. When using an inverting agent, read 
and follow the use directions and precautions on the product label. 

Aerial Application (Helicopter Only) 
Aerial sprays should be applied using suitable drift control (See 
"General Use Precautions"). 

Foliage Treatment (Utility and Pipeline Rights-of
Way) 
Use 4 to 8 quarts of Garlon 4 alone, or 3 to 4 quarts Garton 4 in a tank 
mix combination with 1 to 2 gallons of 3.8 lb/gal 2,4-D low volatile ester 
herbicide or Tordon 101 Mixture and apply in a total spray volume of 10 
to 30 gallons per acre. Use the higher rates and volumes when plants 
are dense or under drought conditions. 

Basal Bark and Dormant Brush Treatments 
To control susceptible woody plants in rights-of-way, other non-crop 
areas, and forests, use Garlon 4 in oil or oil-water mixtures prepared 
and applied as described below. When preparing mixtures, use as oils 
either Arborchem Basal Oil, diesel fuel, No. 1 or No. 2 fuel oil, or 
kerosene. Substitute other oils or diluents only as recommended by the 
oil or diluent's manufacturer. When mixing with Arborchem Basal Oil or 
other oils or diluents, read and follow the use directions and precautions 
on the product label prepared by the oil or diluent's manufacturer. 

Oil Mixture Sprays 
Add Garlon 4 to the required amount of oil in the spray tank or mixing 
tank and mix thoroughly. If the mixture stands over 4 hours, reagitation 
is required. 

Oil-Water Mixture Sprays 
First, premix the Garlon 4, oil and surfactant in a separate container. 
Do not allow any water or mixtures containing water to get into the 
Gari on 4 or the premix. Fill the spray tank about half full with water, 
then slowly add the premix with continuous agitation and complete fill
ing the tank with water. Continue moderate agitation. 

Note: If the premix is put in the tank without any water, the first water 
added may form a·thick "invert" (water in oil) emulsion which will be 
hard to break. 

Basal Bark Treatment 
To control susceptible woody plants with stems less than 6 inches in 
basal diameter, mix 1 to 5 gallons of Garton 4 in enough oil to make 100 
gallons of spray mixture. Apply with knapsack sprayer or power spray· 
ing equipment using low pressure (20-40 psi). Spray the basal parts of 
brush and tree trunks to a height of 12 to 15 inches from the ground. 
Thorough wetting of the indicated area is necessary for good control. 
Spray until runoff at the ground line is noticeable. Old or rough bark 
requires more spray than smooth young bark. Apply at any time, 
including the winter months, except when snow or water prevent spray· 
ing to the ground line. 

Low Volume Basal Bark Treatment 
To control susceptible woody plants with stems less than 6 inches in 
basal diameter, mix 20 to 30 gallons of Garlon 4 in enough oil to make 
100 gallons of spray mixture. Apply with a backpack or knapsack 
sprayer using low pressure and a solid cone or flat fan nozzle. Spray 
the basal parts of brush and tree trunks in a manner which thoroughly 
wets the lower stems, including the root collar area, but not to the point 
of runoff. Herbicide concentration should vary with size and susceptibil
ity of species treated. Apply at any time, including the winter months, 
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except when snow or water prevent spraying to th.e ground line. 

Streamline Basal Bark Treatment 
(Southern and Western States) 
To control or suppress susceptible woody plants for conifer release, mix 
20 to 30 gallons of Gari on 4 in enough oil to make 100 gallons of spray 
mixture. Apply with a backpack or knapsack sprayer using equipment 
which provides a directed straight stream spray. Apply sufficient spray 
to one side of stems less than 3 inches in basal diameter to form a 
treated zone that is 6 inches in height. When the optimum amount of 
spray mixture is applied, the treated zone should widen to encirc ::? the 
stem within approximately 30 minutes. Treat both sides of stems which 
are 3 to 4 inches in basal diameter. Direct the spray at bark that is 
approximately 12 to 24 inches above ground. Pines (loblolly, slash, 
shortleaf, and Virginia) up to 2 inches in diameter breast height (dbh) 
can be controlled by directing the spray at a point approximately 4 feet 
above ground. Vary spray mixture concentration with size and suscep
tibility of the species being treated. Best results are achieved when 
applications are made to young vigorously growing stems which have 
not developed the thicker bark characteristic of slower growing, under
story trees in older stands. This technique is not recommended for 
scrub and live oak species, including blackjack, turkey, post, live, blue
jack and laurel oaks or bigleaf maple. Apply from approximately 6 
weeks prior to hardwood leaf expansion in the spring until approxi
mately 2 months after leaf expansion is completed. Do not apply when 
snow or water prevent spraying at the desired height above ground 
level. 

Low Volume Stem Bark Band Treatment 
(North Central and Lake States) 
To control susceptible woody plants with stems less than 6 inches in 
basal diameter, mix 20 to 30 gallons of Garton 4 in enough oil to make 
1 oo gallons of spray mixture. Apply with a backpack or knapsack 
sprayer using low pressure and a solid cone or flat fan nozzle. Apply 
the spray in a 6 to 10-inch wide band that completely encircles the 
stem. Spray in a manner that completely wets the bark but not to the 
point of runoff. The treatment band may be positioned at any height up 
to the first major branch. For best results apply the band as low as pos
sible. Spray mixture concentration should vary with size and suscepti
bility of species to be treated. Applications may be made at any time, 
including winter months. 

Thin line Basal Bark Treatment 
To control susceptible woody plants with stems less than 6 inches in 
diameter, apply undiluted Garlon 4 in a thin stream to all sides of the 
lower stems. The stream should be directed horizontally to apply a nar
row band of Garlon 4 around each stem or clump. From 2 to 15 ml of 
chemical will be required for treatment of single stems and from 25 to 
1 oo ml to treat clumps of stems. Use an applicator metered or cali
brated to deliver the small amounts required. 

Dormant Stem Treatment 
Dormant stem treatments will control susceptible woody plants and 
vines with stems less than 2 inches in diameter. Plants with stems 
greater than 2 inches in diameter may not be controlled and resprouting 
may occur. This treatment method is best suited for sites with dense, 
small diameter brush. Dormant stem treatments of Garron 4 can also 
be used as a chemical side-trim for controlling lateral branches of larger 
trees that encroach onto roadside, utility, or other rights-of-way. 

Mix 4 to 8 quarts of Gari on 4 in 2 to 3 gallons of crop oil concentrate or 
other recommended oil and add this mixture to enough water to make 
100 gallons of spray solution. Use continuous adequate agitation. 
Apply with Radiarc, OC nozzles, or handgun using 70 to 100 gallons of 
spray per acre to ensure uniform coverage of stems. Garlon 4 may be 
mixed with 4 quarts of Weedone 170 to improve the control of black 
cherry and broaden the spectrum of herbicidal activity. Apply anytime 
within 1 O weeks of budbreak, generally February through April. Do not 
apply to wet or saturated bark as poor control may result. 

Cut Stump Treatment 
To control resprouting of cut stumps of susceptible species, mix 20 to 
30 gallons of Garlon 4 in enough oil to make 100 gallons of spray mix-
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lure. Apply with a backpack or knapsack sprayer using low pressures 
and a solid cone or flat fan nozzle. Spray the root collar area, sides of 
the stump, and the outer portion of the cut surface including the cam
bium until thoroughly wet, but not to the point of runoff. Spray mixture 
concentration should vary with size and susceptibility of species 
treated. Apply at any time, including in winter months, except when 
snow or water prevent spraying to the ground line. 

Treatment of Cut Stumps in Western States: 
To control resprouting of salt-cedar and other Tamarix species, bigleaf 
maple, tanoak, Oregon myrtle and other susceptible species, apply 
undiluted Garlon 4 to wet the area adjacent to the cambium and bark 
around the entire circumference of cut stumps. Treatments may be 
applied throughout the year; however, control may be reduced with 
treatment during periods of moisture stress as in late summer. Use an 
applicator which can be calibrated to deliver the small amounts of mate
rial required. 

Note: All basal bark and dormant brush treatment methods may be 
used to treat susceptible woody species on range and permanent pas
ture land provided that no more than 1.5 quarts of Garlon 4 are applied 
per acre. Large plants or species requiring higher rates of Garlon 4 may 
not be completely controlled. 

Forest Management Applications 
General: For broadcast applications apply the recommended rate of 
Garlon 4 Herbicide in a total spray volume of 5 to 25 gallons per acre by 
air or 10 to 100 gallons per acre by ground. Use spray volumes suffi
cient to provide thorough coverage of treated foliage. Use application 
systems designed to prevent spray drift to off-target sites. Nozzles or 
additives that produce larger droplets may require higher spray volumes 
to provide adequate coverage. 

Broadcast Treatments for Forest Site Preparation (not for 
conifer release) 

Southern States Including Alabama, Arkansas, Delaware, Florida, 
Georgia, Louisiana, Maryland, Mississippi, North Carolina, 
Oklahoma, South Carolina, Tennessee, Texas and Virginia: To con
trol susceptible woody plants and broadleaf weeds, apply Garlon 4 
Herbicide at a rate of 4 to 8 quarts per acre. To broaden the spectrum of 
woody plants and broadleaf weeds controlled, apply 2 to 4 quarts P• r 

acre of Gari on 4 Herbicide in tank mix combination with 6 to 8 quarts per 
acre of Tordon• 101 Mixture or 2 to 2 1/2 quarts per acre of Tordon• K 
Herbicide. Where grass control is also desired, Garton 4 Herbicide, 
alone or in combination with Tordon K Herbicide or Tordon 101 Mixture, 
may be tank mixed with 1 to 4 quarts per acre of Accord or Roundup her
bicide, or 8 to 16 fluid ounces per acre of Arsenal Applicator's 
Concentrated herbicide. Susceptible woody plants, broadleaf weeds 
and grasses may also be controlled using a tank mix of 2 to 4 quarts per 
acre of Gari on 4 Herbicide and 16 to 24 fluid ounces of Arsenal 
Applicator's Concentrate. When applying tank mixes, follow use direc
tions and precautions on each product label. 

In Western, Northeastern, North Central and Lake States (States not 
listed above as southern states): Tc control susceptible woody plants 
and broadleaf weeds, apply Garlon 4 rierbicide at a rate of 3 to 6 quarts 
per acre. To broaden the spectrum of woody plants and broadleaf weeds 
controlled, apply 1.5 to 3 quarts per acre of Garlon 4 Herbicide in tank 
mix combination with 4 to 8 quarts of Tordon 101 Mixture, 2 quarts per 
acre of Tordon K Herbicide, or 1 to 2 gallons per acre of 3.8 lb/gal 2,4-0 
low volatile ester. Where grass control is also desired, Gari on 4 
Herbicide, alone or in tank mix combination with Tordon 101 Mixture or 
Tordon K Herbicide, may be applied with 1 to 3 quarts per acre of Accord 
or Roundup herbicide, 2 to 4 ounces per acre of Oust, a combination of 
Accord (or Roundup) plus Oust at the rates listed, or 8 to 16 fluid ounces 
of Arsenal Applicator's Concentrate. When applying tank mixes, follow 
the use directions and precautions on each product label. 

Note: Conifers planted sooner than one month after treatment with 
Gari on 4 at less than 1 gallon per acre or sooner than two months after 
treatment at 1 to 2 gallons per acre may be injured. When tank mixtures 
of herbicides are used for forest site preparation, labels tor all products in 
the mixture should be consulted and the longest recommended waiting 
period observed. 
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Directed Spray Applications for Conifer Release 
To release conifers from competing hardwoods such as red maple, sugar 
maple, striped maple, sweetgum, red and white oaks, ash, hickory, alder, 
birch, aspen, and pin cherry, mix 1 to 5 gallons of Garton 4 in enough 
water to make 100 gallons of spray mixture. This spray should be 
directed onto foliage of competitive hardwoods using knapsack :ir back
pack sprayers with flat fan nozzles or equivalent any time after the hard
woods have reached full leaf size, but before autumn coloration. The 
majority of treated hardwoods should be less than 6 feet in height to 
ensure adequate spray coverage. Care should be taken to direct spray 
solutions away from conifer foliage, particularly foliage of desirable 
pines. 

Note: Sprays may cause temporary damage and growth suppression 
where contact with conifers occurs; however, injured conifers should 
recover and grow normally. Over-the-top spray applications can kill 
pines. 

Broadcast Applications for Conifer Release 
in the Pacific Northwest and California 
On Dormant Conifers Before Bud Swell (Excluding Pines): To con
trol or suppress deciduous hardwoods such as vine maple, big leaf 
maple, alder or willow before leaf-out or evergreen hardwoods such as 
madrone, chinquapin, and Ceanothus spp., use Garlon 4 at 1 to 2 qt per 
acre. Diesel or fuel oil carrier may be used especially on deciduous 
hardwood species. On evergreen hardwoods, water carrier with 1 to 2 
gallons of diesel oil per acre or a suitable surfactant or oil substitute at 
manufacturer's recommended rates are equally effective. 
On Conifer Plantations (Excluding Pines) After Hardwoods Begin 
Growth and Before Conifer Bud Break ("Early Foliar" Hardwood 
Stage): Use Garlon 4 at 1 to 1.5 qt alone or with 3.8 lb/gal 2,4-0 low 
volatile ester herbicide in water carrier to provide no more than 3 lb acid 
equivalent per acre from both products. After conifer bud break, these 
sprays may cause more serious injury to the crop trees. Added surfac
tant may cause unacceptable injury to conifers especially after bud 
break. 

On Conifer Plantations (Excluding Pines) After Conifers Harden Off 
In Late Summer and While Hardwoods Are Still Growing Actively: 
Use Garron 4 at rates of 1 to 1.5 qt per acre alone or plus 3.8 lb/gal 2,4-D 
low volatile ester herbicide to provide no more than 3 lb acid equivalent 
per acre from both products. Treat as soon after conifer bud hardening 
as possible so that hardwoods are actively growing. Added oil, oil substi
tute or surfactant may cause unacceptable injury to the conifers. 

Note: Sprays may cause discolored needles and temporary growth sup
pression of some conifers, but they should recover and grow normally. 

Broadcast Applications for Conifer Release 
in the Eastern United States 
To release spruce, fir, red pine and white pine from competing hard
woods such as red maple, sugar maple, striped maple, alder, birch 
(white, yellow, and grey), aspen, ash, pin cherry, and Rubus spp. and 
perennial and annual broadleaf weeds, use Garton 4 at rates of 1.5 to 3 
quarts per acre alone or plus 3.8 lb/gal 2,4-D amine or low-volatile ester 
herbicides to provide no more than 4 pounds acid equivalent per acre 
from both products. Applications should be made in late summer or 
early fall after conifers have formed their overwintering buds and hard
woods are in full leaf and prior to autumn coloration. 

Note: Sprays may cause discolored needles and temporary growth sup
pression of some conifers, but they should recover and grow normally. 

Broadcast Applications for Conifer Release 
in the Lake States Region 
To release spruce, fir and red pine from competing hardwoods such as 
aspen, birch, maple, cherry, willow, oak, hazel, and Rubusspp. and 
perennial and annual broadleaf weeds, use Garlon 4 at rates of 1.5 to 3 
quarts per acre. Applications should be made in late summer or early fall 
after conifers have formed their overwintering buds and hardwoods are 
in full leaf and prior to autumn coloration. 



Spot Treatment to Control Clumps of 
Resprouting Hardwoods Such as Big Leaf 
Maple Using a Hovering Hel: ·apter in 
Forests 

Stem Treatment Before Leaf-Out: Mix 1 to 2 gallons of Garlon 4 with 
about 20 gallons diesel oil and enough water to make 100 gallons of 
solution. Apply as an invert emulsion by means of a hovering helicopter 
equipped with a nozzle system to direct sufficient spray to cover the 
stems to the ground line of the sprouted trees, usually 3/4 to 1 1 /2 gallon 
per clump. 
Note: Conifers contacted by this spray may be seriously injured; in 
existing plantations, drift control systems, such as invert emulsions, 
should be used to minimize injury to adjacent conifers. A dye or other 
marking system to designate treated trees may be used. 

Warranty Disclaimer 
DowElanco warrants that this product conforms to the chemical 
description on the label and is reasonably fit for the purposes stated on 
the label when used in strict accordance with the directions, subject to 
the inherent risks set forth below. DOWELANCO MAKES NO OTHER 
EXPRESS OR IMPLIED WARRANTY OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE OR ANY OTHER 
EXPRESS OR IMPLIED WARRANTY. 

Inherent Risks of Use 
It is impossible to eliminate all risks associated with use of this product. 
Plant injury, lack of performance, or other unintended consequences 
may result because of such factors as use of the product contrary to 
label instructions (including conditions noted on the label, such as unfa
vorable temperature, soil conditions, etc.), abnormal conditions (such 
as excessive rainfall, drought, tornadoes, hurricanes), presence of 
other materials, the manner of application, or other factors, all of which 
are beyond the control of DowElanco or the seller. All such risks shall 
be assumed by Buyer. 

Limitation of Remedies 
The exclusive remedy for losses or damages resulting from this product 
(including claims based on contract, negligence, strict liability, or other 
legal theories), shall be limited to, at DowElanco's election, one of the 
following: 

1 . Refund of purchase price paid by buyer or user for product bought, 
or 
2. Replacement of amount of product used. 

DowElanco shall not be liable for losses or damages resulting from 
handling or use of this product unless DowElanco is promptly notified of 
such loss or damage in writing. In no case shall DowElanco be liable 
for consequential or incidental damages or losses. 

The terms of the "Warranty Disclaimer" above and this "Limitation of 
Remedies" cannot be varied by any written or verbal statements or 
agreements. No employee or sales agent of DowElanco or the seller is 
authorized to vary or exceed the terms of the "Warranty Disclaimer" or 
this "Limitation of Remedies" in any manner. 

•Trademark of DowElanco 
DowElanco • Indianapolis, IN 46268 

LABEL CODE 113· 12-009 
EPA APPROVAL 3/22/93 REPLACES 113-12·006 
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Amendments: 
1) Revised Environmental Hazard statements. 
2) General Use Precautions: 

- Added precautions for treatment of sites which are periodi~ally 
wet. 

·Added application precautions for use around Christmas trees 
• Revised "Woody Plants Controlled" list. 

3) Added "Approved Uses" heading in place of· Application 
Directions" heading. 

4) Revised "Foliage Treatmenr section. 
5) Added section for"LowVolume Foliar (Directed Spray)" applica

tion. 
6) Revised "Basal Bark Treatmenr section. 
7) Added "Western States" to Streamline Basal Bark Treatment sec· 

tion. Added bigleaf maple to list of species for which this treatment 
is lliM recommended. 

8) Added "Low Volume Stem Bark Band Treatment (North Central 
and Lake States)" section. 

9) Revised "Dormant Stem Treatmenr section. 
10) Revised "Treatment of Cut Stumps in Western States" section. 
11) Label revised to Comply with the Worker Protection Standard 

(WPS). 



Specialty Products 
Supplemental Labeling 

Garlon* 4 Herbicide 
EPA Reg. No. 62719-40 

~DowElanco 

Revised or Additional Uses Recently Approved For Garlon 4t 
(Not for Distribution or Use In Callfornla} 

ATTENTION 
tThis supplemental labeling contains revised or added uses for Garlon 4 recently approved by EPA which 

supersede those on existing labeling for Garlon 4. Use of this labeling to supplement existing Garlon 4 
labeling is suggested until such revisions appear on new containers for Garlon 4. 

• It is a violation of Federal law to use this product in a manner inconsistent with its labeling. 
• This labeling must be in the possession of the user at the time of application. · 
• Read the label affixed to the container for Garton 4 herbicide before applying. Carefully follow all 

precautionary statements and applicable use directions. 
• Use of Garlon 4 according to this supplemental labeling is subject to all use precautions and limitations 

imposed by the label affixed to the container for G.arlon 4, exceot as described below. 

Revised or Additional Sections Within Directions For Use For Garlon 4 

Revised Wetlands Statement In "Environmental Hazards" Section 
Do not apply directly to water, to areas where suriace water is present or to intertidal areas below the mean 
high water mark. 

Added Statement In "General Use Precautions" Section 
It is permissible to treat non-irrigation ditch banks, seasonally dry wetlands. flood plains, deltas, marshes, 
swamps, bogs and transitional areas between upland and lowland sites. Go not apply to open water (such 
as lakes, reservoirs, rivers, streams, creeks, salt water bays or estuaries) norto water present in fresh water 
wetlands, deltas, marshes, swamps, bogs or potholes, or to salt water marshes below the mean high water 
mark. 

Low Volume Foliar Directed Spray (New Use} 
For control of susceptible woody plants, mix 3 to 5 gallons of Garlon 4 in water to make 100 gallons of 
spray mixture, or mix 1 to 3 gallons of Garlon 4 with 1/2 to 1 gallon of Tordon K or 1 to 2 gallons of Tordon 
101 M in water to make 100 gallons of spray mixture. For best results, a surfactant should be added to all 
spray mixtures. When treating tall. high density brush, apply with a truck mounted spray gun and spray tips 
that deliver about 2 gallons per minute at 40 to 60 psi. For short, low to moderate density brush, backpack 
applications with spray tips that deliver 1 gallon or less of spray per minute are recommended. Apply at a 
volume that will wet the target brush, but minimize runoff. Resulting spray volumes will approximate 30 to 
60 gallons per acre for truck mounted sprayers and 1 O to 20 gallons per acre for backpack sprayers. 

Low Volume Stem Bark Band Treatment (New Use} In North Central and Lake States 
To control susceptible woody plants with stems less than 6 inches in basal diameter, mix 20 to 30 gallons 
of Garlon 4 in enough oil to make 100 gallons of spray mixture. Apply with a backpack or knapsack sprayer 
using low pressure and a solid cone or flat fan nozzle. Apply the spray in a 6 to 10-inch wide band that 
completely encircles the stem. Spray in a manner that completely wets the bark but not to the point of 
runoff. The treatment band may be positioned at any height up to the first major branch. For best results 
apply the band as low as possible. Spray mixture concentration should vary with size and susceptibility of 
species to be treated. Applications may be made at any time, including winter months. 

(continued on back) 



Dormant Stem Treatment (Revised Use Directions) 
Dormant stem treatments will cor.trol susceptible woody plants and vines with stems less than 2 inches in 
diameter. Plants with stems greater than 2 inches in diameter may not be controlled and resprouting may 
occur. This treatment method is best suited tor sites with dense, small diameter brush. Dormant stem 
treatments of Garlon 4 can also be used as a chemical side-trim for controlling lateral branches of larger 
trees that encroach onto roadside, utility, or other rights-of-way. 
Mix 4 to 8 quarts of Garton 4 in 2 to 3 gallons of crop oil concentrate or other recommended oil and add this 
mixture to enough water to make 100 gallons of spray solution. Use continuous adequate agitation. 
Apply with Radiarc, OC nozzles, or handgun using 70 to 100 gallons of spray per acre to ensure uniform 
coverage of stems. Garlon 4 may be mixed with 4 quarts of Weedone 170 to improve the control of black 
cherry and broaden the spectrum of herbicidal activity. Apply anytime within 1 O weeks of budbreak, 
generally February through April. Do not apply to wet or saturated bat:'< as poor control may result. 

•Trademark of DowElanco 

123-12-010 Approved 03122193 
Initial printing. 

Amendments: 
1) Labeling contains revised or additional uses recently 

approved for Garlon 4. 
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This sample label is current as of December 1, 1992. The product descriptions and recommendations provided in this sample label are for 
background information only. Alw:?ys refer to the label on the product container before using Monsanto or any other agricultural pro::Juct. 

~ . ® 

IJ_Cf:IJJid 
-H E R B I C 1-D-E 

'' ~lansanto 
Complete Directions for Use 

in Forestry and Utility Rights-of-Way 

EPA Reg. No. 524-326 

AVOID CONTACT WITH FOLIAGE, GREEN 
STEMS, EXPOSED NONWOODY ROOTS, 
OR FRUIT OF CROPS, DESIRABLE PLANTS 
AND TREES, SINCE SEVERE INJURY OR 
DESTRUCTION MAY RESULT. 

'Accord is a registered trademark of Monsanto Company. 

1993-1 892.65-000.32/CG 
Read the entire label before using this product. 

Use only according to label instructions. 

Read "LIMIT OF WARRANTY AND LIABILITY" before buying 
or using. If terms are not acceptable, return at once 
unopened. 

REFORMULATION IS PROHIBITED. SEE CONTAINER LABEL 
~OR REPACKAGING LIMITATIONS. 

LIMIT OF WARRANTY AND LIABILITY 
This Company warrants that this product conforms to the 
chemical description on the label and is reasonably fit for 
the purposes set forth in the Complete Directions for Use 
label booklet ("Directions") when used in accordance with 
those Directions under the conditions described therein. NO 
OTHER EXPRESS WARRANTY OR IMPLIED WARRANTY OF 
FITNESS FOR PARTICULAR PURPOSE OR MERCHANTABILI
TY IS MADE. This warranty is also subject to the conditions 
and limitations stated herein. 

Buyer and all users shall promptly notify this Company of 
any claims whether based in contract, negligence, strict 
liability, other tort or otherwise. 

Buyer and all users are responsible for all loss or damage 
from use or handling which results from conditions beyond 
the control of this Company, including, but not limited to, 
incompatibility with products other than those set forth in 
the Directions, application to or contact with desirable veg
etation, unusual weather, weather conditions which are 
outside the range considered normal at the application site 
and for the time period when the product is applied, as well 
as weather conditions which are outside the application 
ranges set forth in the Directions, application in any man
ner not explicitiy set forth in the Directions, moisture condi
tions outside the moisture range specified in the Directions, 
or the presence of products other than those set forth in the 
Directions in or on the soil, crop or treated vegetation. 

THE EXCLUSIVE REMEDY OF THE USER OR BUYER, AND THE 
LIMIT OF THE LIABILITY OF THIS COMPANY OR ANY OTHER 
SELLER FOR ANY AND ALL LOSSES, INJURIES OR DAMAGES 
RESULTING FROM THE USE OR HANDLING OF THIS PROD
UCT (INCLUDING CLAIMS BASED IN CONTRACT, NEGLI
GENCE, STRICT LIABILITY. OTHER TORT OR OTHERWISE) 
SHALL BE THE PURCHASE PRICE PAID BY THE USER OR 

BUYER FOR THE QUANTITY OF THIS PRODUCT INVOLVED, 
OR, AT THE ELECTION OF THIS COMPANY OR ANY OTHER 
SELLER. THE REPLACEMENT OF SUCH QUANTITY OR, IF 
NOT ACQUIRED BY PURCHASE, REPLACEMENT OF SUCH 
QUANTITY. IN NO EVENT SHALL THIS COMPANY OR ANY 
OTHER SELLER BE LIABLE FOR ANY INCIDENTAL, CONSE
QUENTIAL OR SPECIAL DAMAGES. 

Buyer and all users are deemed to have accepted the terms 
of this LIMIT OF WARRANTY AND LIABILITY which may not 
be varied by any verbal or written agreement. 

PRECAUTIONARY STATEMENTS 
Hazards to 

Humans and Domestic Animals 

Keep out of reach of children. 

CAUTION! 
MAY CAUSE EYE IRRITATION. 

Avoid contact with eyes, skin or clothing. 

Wash thoroughly with soap and water after handling. 

FIRST AID: IF IN EYES, flush with plenty of water for at least 
15 minutes. Get medical attention. 

IF ON SKIN, flush with water. Wash clothing before reuse. 

In case of an emergency involving this product. 
Call Collect. day or night. (314) 694-4000. 

Environmental Hazards 

Do not contaminate water when disposing of equipment 
washwaters. Treatment of aquatic weeds can result in 0'1:'f
gen depletion or loss due to decomposition of dead plants. 
This oxygen los~ can cause fish suffocation. 

In case of: 

SPILL or LEAK, soak up and remove to a landfill. 

Physical or Chemical Hazards 

Spray solutions of this product should be mixed, stored and 
applied only in stainless steel, aluminum, fiberglass, plas
tic and plastic-lined steel containers. 

DO NOT MIX, STORE OR APPLY THIS PRODUCT OR SPRAY 
SOLUTIONS OF THIS PRODUCT IN GALVANIZED STEEL OR 
UNLINED STEEL (EXCEPT STAINLESS STEEL) CONTAINERS 
OR SPRAY TANKS. This product or spray solutions of this 
product react with such containers and tanks to prod~:e 
hydrogen gas which may form a highly combustible gas 
mixture. This gas mixture could flash or explode, causing 
serious personal injury, if ignited by open flame, spark, 
welder's torch, lighted cigarette or other ignition source. 

ACTIVE INGREDIENT: 

*Glyphosate, N-(phosphonomethyl)gtycine, 
in the form of its isopropylamine salt ................... 41.5% 

INERT INGREDIENTS: ................................................. 58.5% 

100.0% 

*Contains 480 grams per litre or 4 pounds per U.S. gallon 
of glyphosate, N-(phosphonomethyl)glycine. in the form of 
its isopropylamine salt. Equivalent to 356 grams per litre or 
3 pounds per U.S. gallon of the acid, giyphosate. 

DIRECTIONS FOR USE 
It is a violation of Federal law to use this product in a~ .. 
manner inconsistent with its labeling. 

Storage and Disposal 

Do not contaminate water, foodstuffs, feed or seed by stcr
age or disposal. 

STORAGE: 
STORE ABOVE 10° F (-12° C) TO KEEP PRODUCT FRC~.' 
CRYSTALLIZING. 

Crystals will settle to the bottom. If allowed to crystallize 
place in a warm room 68° F (20° CJ for several days t: 
redissolve and roll or shake container or recirculate in mir.1-
bulk containers to mix well before using. For bulk contai;;
ers, see container label. 

DISPOSAL: 
Wastes resulting from the use of this product that cannot te 
used or chemically reprocessed should be disposed of in a 
landfill approved for pestic1:;e disposal or in accordance 
with applicable Federal, state or local procedures. 

Emptied container retains vapor and product residue. 
Observe all labeled safeguards until container is cleane::. 
reconditioned or destroyed. 

(See the individual container labels for disposal information) 

GENERAL INFORMATION 
This product. a water soluble liquid, mixes readily wit~, 

water and surfactant to be applied as a foliar spray for t~e 
control or destruction of most herbaceous and woody plants 

This product moves through the plant from the point o: 
foliage contact to and into the root system. Visible effects on 
most herbaceous weeds occur within 7 days but on most 
woody plants may not occur for 30 days or more. 

After any site disturbance, such as logging, mechanical 
brush removal or mowing, allow stump sprouts. resprouts 
and foliar regrowth from woody brush and perennial herba
ceous weeds sufficient time to regrow before treatment. 

Always use the higher recommended rates of this produc: 
and surfactant when treating dense. multicanopied sites o: 
woody vegetation or difficult-to-control woody and herba
ceous plants. 

Reduced control may result when woody brush, trees ar.c 
herbaceous weeds are treated under poor growing condi
tions caused by drought, disease or insect damage 
Reduced control may result if the foliage of undesirable ve;;
etation 1s covered with dust at the time of treatment. 

Rainfall occurring within 6 hours after application may 
reduce effeciiveness. Heavy rainfall within 2 hours after 
application may wash the chemical off the foliage and a 
repeat t·eatment may be required. 

Buyer and all users are responsible for all loss or damage in 

connection with the use or handling of mixtures o1 :his prcc
uct with herbicides or other materials that are not express:y 
recommended in this label. Mixing this product with her:1-
cides or other materials not recommended or. this label ma.' 
result in reduced performance 



FORESTRY SITE PREPARATION 
AND UTILITY RIGHTS-OF-WAY 

This product is recommended for the control or partial control 
of woody brush, trees and herbaceous weeds. This product is 

led for use in forestry and utility sites. This product is 
recommended for use in preparing or establishing 

wildlife openings within these sites and mainraining logging 
roads, and for side trimming along utility rights-of-way. 

In forestry, this product is recommended for use in site 
prep;ration prior to planting any tree species, including 
Christmas trees and silvicultural nursery sites. 

In utilities, this product is recommended for use along elec
trical power, pipeline, and telephone rights-of-way, and in 
other utility sites associated with these rights-of-way, such 
as substations. 

APPLICATION RATES AND TIMING 

APPLICATION 

BROADCAST 
Aerial 
Ground 
SPRAY-TO-WET 

ACCORD' 

2to10 qts/a 
2to10 qts/a 

Handgun, 3/4 to 2 % 
Backpack, by volume 
Mistblower 

LOW VOLUME DIRECTED SPRAY 
Handgun, 5% to 10% 
Backpack, by volume 
Mistblower 

SPRAY 
VOLUME 
GAUA 

5 to JO 
lOto 60 

spray-to-wet 

partial coverage* 

r low volume directed spray applications, coverage 
jld be uniform with at least 50% of the foliage contact

ed. Coverage in the top one-half of the plant is important for 
best results. 

In forestry site preparation and utility rights-of-way applica
tions, this product requires use with a nonionic surfactant. 
Use a nonionic surfactant with greater than 50 percent 
active ingredient and labeled for use with herbicides. Use of 
this product without surfactant will result in reduced perfor
mance. See the "MIXING AND APPLICATION INSTRUCTION" 
section of this label for more information. 

Mix 2 or more quarts of the nonionic surfactant per 100 gal
lons of spray solution (0.5 percent or more by spray vol
ume). Use of surfactant concentrations greater than 1.5 
percent by spray volume with handgun applications or 2.5 
percent by spray volume with broadcast applications is not 
recommended. 

Use higher rates of this product within the recommended 
range for control or partial control of woody brush, trees and 
hard-to-control perennial herbaceous weeds. For best 
results, apply to actively growing woody brush and trees 
after full leaf expansion and before fall color and leaf drop. 
Increase rates within the recommended range for control of 
perennial herbaceous weeds any time after emergence and 
before seedheads, flowers or berries appear. 

Use the lower rates of this product within the recommended 
range for control of annual herbaceous weeds and actively 
-

0 wing perennial herbaceous weeds after seedheads, flow-
Jr berries appear. Apply to the foliage of actively growing 

. . : 3J herbaceous weeds any time after emergence. 

This product has no herbicidal or residual activity in the soil. 
Where repeat applications are necessary, do not exceed 
10.6 quarts of this product per acre per year. 

TANK MIXTURES 
Tank mixtures of this product may be used to increase the 
spectrum of vegetation controlled. When tank mixing. read 
and carefui!1 observe the label claims, cautionary state
ments and all information on the labels of both products 
used. Use according to the most restrictive label directions 
for each product in the mixture. Any recommended rate of 
this product may be used in a tank mix. 

NOTE: For forestry site preparation, make sure the tank mix 
product is approved for use prior to planting the desired 
species. Observe planting interval restrictions. For side 
trimming treatments in utility rights-of-way, tank mixtures 
with Arsenal 2WSL are not recommended. For side trimming 
treatments, it is recommended that this product be used 
alone as recommended, or as a tank mixture with Garton 4. 

PRODUCT BROADCAST RATE USE SITE 

Arsenal Applicators 2 to 16 fluid ounces Forestry site 
Concentrate per acre preparation 

Oust 1to4 ounces Forestry site 
per acre preparation 

Garlon 3A*, 1to4 quarts Forestry site 
Garlon 4 per acre preparation, 

Utility sites 
Arsenal 2WSL 2 to 32 fluid ounces Utility sites 

per acre 

PRODUCT SPRAY-TO-WET RATES USE SITE 

Arsenal Applicators 1/32 % to 1/2 % Fores try site 
Concentrate by volume preparation 

Arsenal 2WSL 1/32 % to 1/2 % Utility sites 
by volume 

LOW VOLUME 
DIRECTED 

PRODUCT SPRAY RATES USE SITES 

Arsenal Applicators 1/8% to 1/2% Forestry site 
Concentrate by volume preparation 

Arsenal 2WSL 1/8% to 1/2% Utility sites 
by volume 

* Insure that Garlon 3A is thoroughly mixed with water 
according to label directions before adding this product. 
Have spray mixture agitating at the time this product is 
added to avoid spray compatibility problems. 

For control of herbaceous weeds, use the lower recom
mended tank mixture rates. For control of dense stands or 
tough-to-control woody brush and trees, use the higher 
recommended rates. 

'"Arsenal is a trademark of American Cyanamid Company. 
1110ust is a trademark of E. I. du Pont de Nemours and 

Company. 

'"Garlon is a trademark of DowElanco Products Company. 

FORESTRY CONIFER 
AND HARDWOOD RELEASE 

DIRECTED SPRAY 
In forestry conifer and hardwood sites. including Christmas 
tree plantations and silvicultural nurseries, use a 2 percent 
spray solution for the control of undesirable woody brush 
and trees. To control herbaceous weeds, use a 1 to 2 per
cent solution. Avoid contact of spray, drift or mist with 
foliage. green bark or non-woody surface roots of desirable 
species. 

Mix 2 to 6 quarts of a nonionic surfactant per 100 gallons 
of spray solution (0.5 to 1.5 percent by spray volume). Use 
a surfactant with greater than 50 percent active ingredient. 

BROADCAST SPRAY 
Except where specifically recommended below. use only 
where conifers have been established for more than one 
year. 

APPLICATION MUST BE MADE AFTER FORMATION OF FINAL 
CONIFER RESTING BUDS IN THE FALL OR PRIOR TO INITIAL 
BUD SWELLING IN THE SPRING. 

Injury may occur to conifers treated for release, especially 
where spray patterns overlap or the higher rates are 
applied. Damage can be accentuated if applications are 
made when conifers are actively growing, or are under 
stress from drought, flood water, insects or diseases. 

This product may require use with a surfacta~.t. Unless oth
erwise recommended in this section of this label, use Entry111 

II surfactant at 10 to 30 fluid ounces per acre. Follow the 
instructions under the "Mixing" portion of the "MIXING AND 
APPLICATION INSTRUCTIONS" section of this label. 

For release of the following conifer species, outside the 
southeastern United States: 

Douglas fir 
Pseudotsuga menziesii 

Fir 
Abies spp. 

Hemlock** 
Tsugaspp. 

Pines* 
Pinus spp. 

Redwood, California 
Sequoia spp. 

Spruce 
Picea spp. 

*Includes all species except loblolly pine, longleaf pine, 
shortleaf pine or slash pine. 

**Use of a surfactant is not recommended for release of 
hemlock species or California redwood. In mixed conifer 
stands, injury to these species may result if a surfactant is 
used. 

Apply 1 to 2 quarts of this product per acre as a broadcast 
spray. 

NOTE: For release of Douglas fir with this product or recom
mended tank mixtures of this product. Entry II or a non
ionic surfactant recommended for over-the-top foliar 
sprays may be used. To avoid possible conifer injury, 
Entry II rates should not exceed 20 fluid ounces per acre 
at elevations above 1500 feet. or 10 fluid ounces per 
acre in the coastal range or at elevations below 1500 feet 
in Washington and Oregon. Nonionic surfactants may be 
used at 2 fluid ounces per acre at elevations above 1500 
feet. or 1 fluid ounce per acre in the coastal range or at 
elevations below 1500 feet. Use of surfactant rates 
exceeding those listed above may result in unacceptable 
conifer injury and are not recommended. Insure that the 
nonionic surfactant has been adequately tested for 
Douglas fir safety before use. 

In Maine, up to 3 quarts per acre of this product may be 
used for the control of difficult species. 

OUST TANK MIXTURES - To release jack pine, red pine. 
white pine, and white spruce, apply 1 to 2 quarts of this 
product with 1 to 3 ounces of Oust'" per acre. Make appli
cations to actively growing weeds as a broadcast spray 
over the top of established conifers. Applications at these 
rates should be made after formation of conifer resting 
buds in the late summer or fall. 

ARSENAL APPLICATORS CONCENTRATE TANK MIXTURES -
This product may be tank mixed with Arsenal Applicators 
Concentrate for release of Douglas fir. Use 1 to I \.7 quarts 
of this product tank mixed with 2 to 6 fluid ounces of 
Arsenal per acre. 



For release of the following conifer species in the south
eastern United States: 

Loblolly pine 
Pinus taeda 

Eastern white pine 
Pinus strobus 

Shortleaf pine 
Pinus echinata 

Slash pine 
Pmus elliottii 

Virginia pine 
Pmus virginiana 

Apply 1.5 to 2.5 quarts of this product per acre as a broad
cast spray during late summer or early fall after the 
conifers have hardened off. 

ARSENAL APPLICATORS CONCENTRATE TANK MIXTURES -
Apply 1 to 2 quarts of this product with 2 to 16 fluid ounces 
of Arsenal Applicators Concentrate per acre as a broadcast 
spray for conifer release. Use only on conifer species that 
are labeled for over-the-top sprays for both products. Use 
the higher recommended rates for dense, tough-to-control 
woody brush and trees. 

Read and carefully observe the label claims, cautionary 
statements and all information on the labels of each prod
uct used in these tank mixtures. Use according to the most 
restrictive label directions for each product in the mixture. 

"'Oust is a trademark of E. I. du Pont de Nemours and Company. 

"'Entry is a trademark of Monsanto Company. 

HERBACEOUS RELEASE 
When applied as directed, this product plus listed residual 
herbicides provides postemergence control of the annual 
weeds and control or suppression of the perennial weeds 
listed in this label, and residual control of the weeds listed 
in the residual herbicide label. Make applications to active
ly growing weeds as a broadcast spray over the top of 
labeled conifers. 

Oust tank mixtures - To release loblolly pines, apply 16 to 
24 fluid ounces of this product. plus 2 to 4 ounces of Oust 
per acre. 

To release slash pines, apply 12 to 16 fluid ounces of this 
product, plus 2 to 4 ounces of Oust per acre. 

Mix up to 6 fluid ounces per acre of Entry II with the recom
mended rate of this product plus Oust . Applications can be 
made over newly plan' 0 d pines alter the emergence of 
herbaceous weeds in me spring or early summer. Best 
results are obtained from applications .made in May and 
June. 

Weed control may be reduced if water volumes exceed 25 
gallons per acre for these treatments. 

Atrazjne tank mixtures - To release Douglas fir, apply 1 
quart of this product, plus 4 pounds a.i. of atrazine per 
acre. Apply only over Douglas fir that has been established 
for at least one full growing season. Apply in the early 
Spring, usually mid-March through early April. Injury will 
occur if applications are made after bud swell in the Spring. 
Do not add surfactant to this mix for this use. 

Always read and follow the man-ufacturer's label recom
mendations for all herbicide and surfactants used. 

WETLAND SITES 
This product may be used in and around water and wet
lands found in forestry and in power, telephone and pipeline 
rights-of-way sites, including where these sites are adja
cent to and surrounding domestic water supply reservoirs, 
supply streams. lakes and ponds. Read and observe the 
following before making applications in and around water. 

Consult local public water control authorities before apply
ing this product in and around public water. Permits may be 
required to treat in such areas. 

There is no restriction on the use of treated water for irriga
tion, recreation or domestic purposes. 

Do not apply this product directly to water within \-2 mile 
upstream of a potable water intake in flowing water (i.e., 
river, stream, etc.} or within \-2 mile of a potable water 
intake in a standing body of water such as a lake, pond or 
reservoir. This restriction does not apply to terrestrial appli
cations made adjacent to potable water intakes. 

Do not spray open bodies of water 11here woody brush, 
trees and herbaceous weeds do not exist. The maximum 
application rate of 5 quarts per acre must not be exceeded 
in a single application. 

MIXING AND APPLICATION : 
INSTRUCTIONS :1 

, ,, 

APPLY THESE SPRAY SOLUTIONS IN PROPERLY MAIN
TAINED AND CALIBRATED EQUIPMENT CAPABLE OF DELIV
ER! NG DESIRED VOLUMES. HANDGUN APPLICATIONS 
SHOULD BE PROPERLY DIRECTED TD AVOID SPRAYING 
DESIRABLE PLANTS. NOTE: REDUCED RESULTS MAY 
OCCUR IF WATER CONTAINING SOIL IS USED, such as 
WATER FROM PONDS AND UNLINED DITCHES. 

MIXING 

This product mixes readily with water. Mix spray solutions 
of this product as follows: Fill the mixing or spray tank with 
the required amount of water while adding the required 
amount of this product (see the "DIRECTIONS FOR USE" 
and "WEEDS CONTROLLED" sections of this label). For tank 
mixtures, add the tank mix product before adding this prod
uct. If tank mixing with Carlon 3A, insure that the Carlon 3A 
is well mixed with at least 75% of the total spray volume 
before adding this product to avoid incompatibility. Near the 
end of the filling process, add the required surfactant and 
mix well. Main:ain an air break between the filling hose and 
the spray solution and remove the hose from the tank 
immediately alter filling to avoid siphoning back into the 
water source. During mixing and application, foaming of the 
spray solution may occur. To prevent or minimize foam, 
avoid the use of mechanical agitators, terminate by-pass 
and return lines at the bottom of the tank and, if needed, 
use an approved antifoam or defoaming agent. 

APPLICATION EQUIPMENT 
AND TECHNIQUES 

ATTENTION 

AVOID DRIFT. EXTREME CARE MUST BE USED WHEN 
APPLYING THIS PRODUCT TO PREVENT INJURY TO DESIR
ABLE PLANTS AND CROPS. 

Do not allow the herbicide solution to mist, drip, drift, or 
splash onto desirable vegetation since minute quantities of 
this product can cause severe damage or destruction to the 
crop, plants, or other areas on which treatment was not 
intended. The likelihood of plant or crop injury occurring 
from the use of this product is greatest when winds are 
gusty or in excess of 5 miles per hour or when other condi
tions. including lesser wind velocities, will allow spray drill 
to occur. When spraying. avoid combinations of pressure 
and nozzle type that will result in splatter or fine particles 
(mist) which are likely to drift. AVOID APPLYING AT EXCES
SIVE SPEE' OR PRESSURE. 

NOTE: Use of this product in any manner not consistent 
with this label may result in injury to persons. animals or 
crops, or other unintended consequences. When not in use, 
keep container closed to prevent spills and contamination. 

• AERIAL EQUIPMENT • 
This product is recommended for application by helicopter 
only in forestry sites and utility righ;>-of-way. Use the rec
ommended rates of this product and surfactant in 5 to 30 
gallons of spray solution per acre as a broadcast spray. 
(THIS PRODUCT PLUS OUST TANK MIXTURES MAY NOT BE 
APPLIED BY AIR IN CALIFORNIA). 

IN CALIFORNIA, AERIAL APPLICATION MAY ONLY BE MADE 
IN NONRESIDENTIAL, FORESTRY SITES AND CHAPARRAL 
AREAS. 

AVOID DRIFT - DD NOT APPLY DURING INVERSION CONDI
TION, WHEN WINDS ARE GUSTY, DR UNDER ANY OTHER 
CONDITION WHICH WILL ALLOW DRIFT; DRIFT MAY CAUSE 
DAMAGE TD ANY VEGETATION CONTACTED TO WHICH 
TREATMENT IS NOT INTENDED. TO PREVENT INJURY TO 
ADJACENT DESIRABLE VEGETATION, APPROPRIATE BUFFER 
ZONES MUST BE MAINTAINED. 

Coarse sprays are less likely to drift; therefore, do not use 
noules or nozzle configurations which dispense spray as 
fine droplets. 

Drift control additives may be used for forestry site prepa
ration and utility rights-of-way applications. When a drift 
control additive is used, read and carefully observe the 
cautionary statements and all other information appearing· 
on the additive label. The use of a drift control agent for 
conifer and herbaceous release applications may result in 
conifer injury and is not recommended. 

Thoroughly wash aircratt. especially landing gear. alter 
each day of spraying to remove residues of this product 
accumulated during spraying or from spills. PROLONGED 
EXPOSURE OF THIS PRODUCT TO UNCOATED STEEL SUR
FACES MAY RESULT IN CORROSION AND POSSIBLE FAIL
URE OF THE PART. LANDING GEAR ARE MOST 
SUSCEPTIBLE. The maintenance of an organic coating 
(paint) which meets aerospace specification MIL-C-38413 
may prevent corrosion. 

• GROUND BROADCAST EQUIPMENT . • 
This product is recommended for broadcast applications 
using suitable ground equipment in forestry sites. utility 
sites and utility rights-of-way. Use the recommended rates 
of this product plus surfactant in IO to 60 gallons of clean 
water per acre as a broadcast spray. Check for even spray 
distribution throughout the spray pattern. 

• BACKPACK, HANDGUN OR • 
MISTBLOWER EQUIPMENT 

This product is recommended for application through back
pack, handgun or hand-held mistblower equipment. For 
spray-to-wet applications, coverage should be uniform and 
complete. but not to the point of runoff. 

This product can be used for low volume directed sprays for 
spot treatment of trees and brush. It is most effective in 
areas where there is a low density of undesirable trees or 
brush. If a straight stream noule is used, start the applica
tion at the top of the targeted vegetation and spray from top 
to bottom in a lateral zig-zag motion. For flat fan and cone 
nozzles and with mist blowers. mist the application over 
the foliage of the targeted vegetation. Small, open branched 
trees need only be treated from one side. If the foliage is 
thick or there are multiple root sprouts, applications must 
be made from several sides to ensure adequate spray cov
erage. 

It is suggested that the recommended amount of this prod
uct and surfactant be mixed in a larger container and then 
added to the sprayer. 



Sagebrush, California Tallowtree, Chinese Mustard, blue Reed, giant 

Artemisia californica Sa;;fum sebiferum Chorispora tenella Arundo donax 

When applied as recommended under the conditions Salmon berry Tan Oak Mustard, tansy Ryegrass, perennial 

described. this product CONTROLS, PARTIALLY CONTROLS Rubus spectabilis Lithocarpus densiflorus Descurainia pmnata Lolium perenne 

or SUPPRESSES most woody brush. trees and herbaceous Saltbush, Sea myrtle Thimbleberry Mustard, tumble Saltcedar 
weeds, some of which are listed below. Baccaharis halimifolia Rubus parviflorus Sisymbrium altissimum Tamarix spp. 

WOODY BRUSH AND TREES Sassafras Tobacco, tree Mustard, wild Sandbur, field 

Alder Eucalyptus, bluegum S<:ssafras albidum Nicotiana glauca Sinapis arvensis Cenchrus spp. 
A/nus spp. Eucalyptus g/obulus Sourwood Trumpetcreeper Napiergrass Shepherdspurse 

Ash Hasardia Dxydendrum arboreum Campsis radicans Pennisetum purpureum Capsella bursa-pastor1s 
Fraxinus spp. Haplopappus squamosus Sumac: Waxmyrtle, southern Nightshade, silverleal Signalgrass, broadleal 

Aspen, quaking Hawthorn Rhus vernix Myrica cerifera Solanum elaeagnifolium Brachiaria platyphylla 
Popu/us tremuloides Crataegus spp. Sweetgum Willow Nutsedge: purple, yellow Smartweed, Pennsylvania 

·I Bearmat (Bearclover) Hazel Liquidambar styraciflua Salix spp. Cyperus rotundus Polygon um 
Chamaebatia foliolosa Cory/us spp. Swordlern Cyperus esculentus pensy/vanicum 

Beech Hickory Polystichum munitum Oats, wild Sowthistle, annual 
r agus grandifolia Carya spp. Avena fatua Sonchus oleraceus 

Birch Holly, Florida; Brazilian HERBACEOUS WEEDS Orchardgrass Spanishneedles 
Betula spp. Peppertree 

Blackberry Schinus terebinthifolius 
Bahiagrass Falsellax, smallseed Dactylis g/omerata Bidens bipinnata 

Paspalum notatum Camelina microcarpa Panicum Spurry, umbrella 
Rubus spp. Honeysuckle 

Blackgum Lonicera spp. 
Balsamapple Fescue Panicum spp. Holosteum umbel/alum 

Momordica charantia Festuca spp . • Pampasgrass Starthistle, yellow 
Nyssaspp. Hornbeam, American 

Bracken Carpinus caroliniana 

Pteridium spp. Kudzu 

Broom: Pueraria lobata 

French Locust, black 
Cytisus monspessulanus Robina pseudoacacia 
Scotch Ma drone 
Cytisus scoparius Arbutus menziesii 

Buckwheat, California Manzanita 
Eriogonum fasciculatum Arctostaphylos spp. 

.:ascara Maple 
Rhamnus purshiana Acer spp. 

Catsclaw Monkey Flower 
Acacia greggi Mimulus guttatus 

Ceanothus Oak: 
Ceanothus spp. Quercus spp. 

Chamise Persimmon 
Adenostoma fasciculatum Diospyros spp. 

Cherry: Pine 
Bitter Pinus spp. 
Prunus emarginata 

Poison Ivy Black 
Prunus serotina 

Rhus radicans 

Pin Poison Oak 

Prunus pensylvanica Rhus toxicodendron 

Barnyardgrass Fiddleneck Cortaderia jubata Centaurea solstitialis 

Echinochloa crus-ga/li Amsinckia spp. Pennycress, field Stinkgrass 

Bassia, livehook Flaxleaf Ilea bane Thlaspi arvense . Eragrostis cilianensis 

Bassia hyssopifolia Conyza bonariensis Pigweed, redroot Thistle, Canada 

Bermudagrass Fleabane Amaranthus retroflexus Cirsium arvense 

Cynodon dactylon Erigeron spp. Pigweed, smooth Thistle, Russian 
Bindweed, field Foxtail Amaranthus hybridus Sa/sofa kali 
Convolvulus arvensis Setaria spp. Quackgrass Vaseygrass 

Bluegrass, Kentucky Groundsel, common Agropyron repens Paaspalum urvillei 
Poa pratensis Senecio vulgaris Ragweed, common Velvetgrass 

Brackenlern Guineagrass Ambrosia artemisiifolia Holcus spp: 
Pteridium aqui/inum Panicum maximum Ragweed, giant · Witchgrass 

Brome Horsenettle Ambrosia trifida Panicum capil/are 
Bromespp. Solanum carolinese 

INJECTION AND CUT STUMP APPLICATIONS 
Bromegrass, smooth Horseweed/Marestail 

Woody brush and trees may be controlled using injection or 
Bromus inermis Conyza canadenis 

cut stump applications of this product in forestry and utility 
Broomsedge Johnsongrass right-of-way sites. 
Andropogon spp. Sorghum halepense 

INJECTION APPLICATIONS 
Buttercup Kikuyugrass 

Apply the equivalent of I ml of this product per each 2 Ranuncu/us spp. Pennisetum clandestinum 
inches ol trunk diameter. This is best achieved by applying 

Cheat Knapweed 25 to 100 percent concentration of this material either to a 
Bromus secalinus Centaurea repens continuous frill around the tree or as cuts evenly spaced 

Chickweed, mouseear Kochia around the tree below all branches. As tree diameter 
Cerastium vulgatum Kocl:ia scoparia increases in size, better results are achieved by applying 

Coyote brush Poplar. yellow 

Baccharis consanguinea Liriodendron tulipfera 

Creeper, Virginia Prunus 

Parthenocissus Prunus spp. 

quinquefolia Raspberry 

Dewberry Rubus spp. 

Rubus trivia/is Redbud, eastern 

Dogwood Cercis canadensis 
Cornus spp. Rose, multiflora 

Elderberry Rosa multillora 

'ambucus spp. Sage, black 
_1m Salvia mellifera 

Ulmus spp. 

Clover. red Lambsquarters, common diluted material to a continuous frill or more closely spaced 

Trifolium pratense Chenopodium album cuttings. Avoid application techniques that allow runoff to 

Clover, white Lespediza: common, 
occur from frill or cut areas in species that exude sap freely 
after frills or cutting. In these species. make frill or cut at 

Trifolium repens sericea 
an oblique angle so as to produce a cupping effect and use 

Cocklebur Lespediza striata 
undiluted material. For best results. application should be 

Xanthium strumarium Lespediza cuneata 
made during periods of active growth and after full leaf 

Crabgrass Lettuce, prickly expansion. 
Digitaria spp. Lactuca serriola 

CUT STUMP TREATMENTS 

Dallasgrass Morningglory Woody vegetation may be controlled by treating freshly cut 
Paspalum dilatatum lpomoea spp. stumps of trees and resprouts with this product. Apply this 

Dock, curly Muhly, wirestem product using suitable equipment to ensure coverage of the 

Rumex crispus Muhlenbergia frondonsa entire cambium. Cut vegetation close to the soil surface. 

Dwarfdandelion Mullein, common Apply a SO to 100 percent solution of this product to the 

Verbascum thapsus freshly cut surface immediately after cutting. Delays in 
Krigia cespitosa 



application may result in reduced performance. For best 
results, applications shoL:d be made during periods of 
active growth and full leaf expansion. 

When used according to directions for cut stump applica
tion. this product will CONTR'.'', PARTIALLY CONTROL or 
SUPPRESS most woody brush and tree species, some of 
which are listed below: 

Alder Oak 
A/nus spp. Quercus spp. 

Coyotebrush Poplar 
Baccharis consanguinea Populus spp. 

Dogwood Saltcedar 
Cornus spp. Tamarisk spp. 

Eucalyptus Sweetgum 
Eucalyptus spp. Uquidambar styraciflua 

Hickory Sycamore 
Carya spp. Platanus occidentalis 

Madrone Tan Oak 
Arbutus menziesii Uthocarpus densif/orus 

Maple Willow 
Acer spp. Salixspp. 

CAllFORNIA 
Accord" herbicide has been approved by the U.S. 
Environmental Protection Agency for the uses, crops and 
sites listed on this label and by California under label des
ignation 1992-1. Approval of the items listed below is 
pending under the State of California registration reQuire
ments. With the exception of these items, this booklet con
tains the material approved by California in label 1992-1. 

Th~se use conditions, crops and sites may not be treated 
with this product in California until approval is received. 

• Use of this product with Entry II surfactant. Arsenal 
Applicators Concentrate or Arsenal 2WSL. 

• Applications of this product plus Oust by air. 

• Use of this product for control on the following species: 
Russian Olive 

• Use of this product for injection treatments on the follow-
ing species: 

Alder 
Coyotebrush 
Eucalyptus 
Ma drone 
Saltcedar 
Tan Oak 
Willow 

• Use of this product for cut stump treatments on the fol-
lowing species: 

Coyote brush 
Dogwood 
Hickory 
Maple 
Poplar 
Sycamore 

Product protected by 
U.S. Patent No. 4.405,531. 

Other patents pending. 

EPA Reg. No. 524-326 892.65-000.32/CG 

In case of an emergency involving this product, 
Call Collect. day or night. (314) 694-4000. 

©MONSANTO COMPANY 1993 

MONSANTO COMPANY 

AGRICULTURAL PRODUCTS 

ST. LOUIS, MISSOURI 63167 U.S.A. 
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DowElanco 
INDIANAPOUS, IN 46268 
EMERGENCY PHONE: 
517 ·636-4400 

.;. . SAFl;If· ,I,:: } 
PRODUCT CODE 38321 

Garlon~3A 
HERBICIDE 

EFFECTIVE DATE 06/08/90 
DATE PAINTED: 12/11/90 MSDS: 000639 DATA SHEET 

Page 1 

1. INGREDIENTS (% w/w, unless otherwise noted): 
Triclopyr (3,5,6-trichloro-2-pyri:::inyloxyacetic acid), This document is prepared pursuant to the OSHA Hazard 

as the triethylamine salt CAS# 057213-69-1 44.4% Communication Standard (29 CFR 1910.1200). In addition, other 
Other ingredients, including: 55.6% substances not 'Hazardous' per this OSHA Standard may be 

Water CAS# 007732-18·5 
Proprietary emulsifiers and surfactants 
Ethanol (1%) CAS# 000064-17-5 

2. PHYSICAL DATA: 
BOILING POINT: Not determined 
VAP. PRESS: Not determined 
VAP. DENSITY: Not applicable 
SOL. IN WATER: High 

· listed. Where proprietary ingredient shows, the identity may be 
made available as provided in this standard. 

SP. GRAVITY: 1.135 (68/68F) 
APPEARANCE: Amber liquid 
ODOR: Not available 

3. FIRE AND EXPLOSION HAZARD DATA: 
FLASH POINT: 11 OF, 43C 
METHOD USED: TCC 
FLAMMABLE LIMITS 

LFL: Not determined 
UFL: Not determined 

4. REACTIVITY DATA: 
STABILITY: (CONDITIONS TO AVOID) Combustible. Avoid 

sources of ignition if temperature is near or above flash point. 
INCOMPATIBILITY: (SPECIFIC MATERIALS TO AVOID) Any 

oxidizing agent. Consult manufacturer for specific cases. 

EXTINGUISHING MEDIA: Alcohol foam and C02. 
FIRE AND EXPLOSION HAZARDS: Irritating vapors under fire 

conditions. 
FIRE-FIGHTING EQUIPMENT: Use positive pressure self· 

contained breathing equipment. 

HAZARDOUS DECOMPOSITION PRODUCTS: Irritating vapors 
under fire conditions. 

HAZARDOUS POLYMERIZATION: Will not occur. 

5. ENVIRONMENTAL AND DISPOSAL INFORMATION: 
ACTION TO TAKE FOR SPILLS/LEAKS: Dike large spills. Keep 

out of streams and domestic water supplies. Absorb small 
spills in inert material such as sand. 

DISPOSAL METHOD: In case of large spills, contact DowElanco. 

6. HEALTH HAZARD DATA: 
EYE: May cause severe eye irritation with corneal injury which 

may result in permanent impairment of vision, even blindness. 
When tested on animals, dilutions of this material were less 
irritating to eyes than the undiluted product. 

SKIN CONTACT: Prolonged or repeated exposure may cause 
skin irritation, even a burn. When tested on animals, dilutions 
of this material were less irritating to skin than the undiluted 
product. 

SKIN ABSORPTION: A single prolonged exposure is not likely to 
result in the material being absorbed through skin in harmful 
amounts. The LOSO for skin absorption in rabbits is >3980 
mg/kg. 

INGESTION: Single dose oral toxicity is low. The oral LD50 was 
257 4 mg/kg for male rats and 184 7 mg/kg for female rats. 

•1ndica1es a Trademark of DowElanco 

Bury clean-up material from small spills in non-crop area away 
from water supplies, in accordance with local, state, and 
federal regulations. 

Amounts ingested incidental to industrial handling are not likely 
to cause injury; however, ingestion of larger amounts may 
cause injury. Ingestion may cause gastrointestinal irritation or 
ulceration. 

INHALATION: Based on animal data, short, single exposures to 
this formulation should pose no acute inhalation hazard. The 
only volatile component of the formulation is a small amount of 
ethanol. 

SYSTEMIC (OTHER TARGET ORGAN) EFFECTS: Excessive 
exposure may cause liver or kidney effects. Ethanol, a minor 
component, has caused CNS and liver effects. 

CANCER INFORMATION: The active ingredient did not cause 
cancer in long-term animal studies. Available data on ethanol 
are inadequate to evaluate carcinogenicity. 
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TERATOLOGY (BIRTH DEFECTS): For the active ingredient, 
birth defects are unlikely. Even exposures having an adverse 
effect on the mother should have no effect on the fetus. 
Ethanol has caused birth defects in laboratory animals. 
Ethanol has also been toxic to the fetus in laboratory animal 
tests. Ethanol has been shown to cause human fetotoxicity 
and/or birth defects when ingested during pregnancy. 

REPRODUCTIVE EFFECTS: In animal studies, triclopyr has 
been shown not to interfere with reproduction. Ethanol, a minor 

7. FIRST AID: 
EYES: Irrigate with flowing water immediately and continuously for 

15 minutes. Consult medical personnel. 
SKIN: Wash off in flowing water or shower. Clothing: Remove 

contaminated clothing and wash before reuse. 
INGESTION: Do not induce vomiting. Give large amounts of water 

or milk if available and transport to medical facility. 

8. HANDLING PRECAUTIONS: 
EXPOSURE GUIDELINE(S): Ethanol (ethyl alcohol): ACGIH 

TLV and OSHA PEL are 1000 ppm. 3,5,6-Trichloro-2-
pyridyloxyacetic acid (Triclopyr), triethylamine salt: Dow IHG 
is 4 mg/m3 as acid equivalent, skin. 

VENTILATION: Control airborne concentrations below the 
exposure guideline. Good general ventilation sufficient for 
most conditions. Local exhaust ventilation may be necessary 
for some operations. 

RESPIRATORY PROTECTION: Atmospheric levels should be 
maintained below the exposure guidelines. When respiratory 

component, has produced some adverse effects on male 
fertility in laboratory animals and humans. 

MUTAGENICITY (EFFECTS ON GENETIC MATERIAL): Results 
of in vitro ('test tube') mutagenicity tests have been negative 
for both triclopyr and ethanol. Pesults of mutagenicity tests in 
animals have been negative for triclopyr. Ethanol has been 
shown to be negative in some animal mutagenicity tests and 
positive in others. Ethanol is not believed to be a direct acting 
mutagen. 

INHALATION: No adverse effects anticipated by this route of 
exposure. 

NOTE TO PHYSICIAN: If burn is present, treat as any thermal 
burn, after decontamination. No specific antidote. Supportive 
care. Treatment based on judgment of the physician in 
response to reactions of the patient. 

protection is required for handling the concentrate under 
certain operations, use a NIOSH approved air-purifying 
res:::irator. 

SKIN PROTECTION: For brief contact, no precautions other than 
clean body-covering clothing should be needed. Use 
impervious gloves when prolonged or frequently repeated 
contact with the concentrate could occur. 

EYE PROTECTION: Use chemical goggles when handling the 
concentrate. Eye wash fountain should be located in 
immediate work area. 

9. ADDITIONAL INFORMATION: 
SPECIAL PRECAUTIONS TO BET AKEN IN HANDLING AND 

STORAGE: See label. Avoid breathing spray mist. Do not 
swallow. Avoid skin contact. Prevent eye contact. Wash 
thoroughly after handling. Keep away from children. Do not 
contaminate domestic water supplies or water used for 
irrigation. 

MSDS STATUS: Revised section 9 and regsheet. 
REGULATORY INFORMATION: (Not meant to be all-inclusive

selected regula!ions represented.) 
NOTICE: The information herein is presented in good faith and 

believed to be accurate as the effective date shown above. 
However, no warranty, express or implied, is given. 
Regulatory requirements are subject to change and may 
differ from one location to another; it is the buyer's 

The Information Herein Is Given In Good Faith, But No Warranty, Express Or Implied, 
Is Made. Consult DowElanco For Further Information. 

responsibility to ensure that its activities comply with federal, 
state or provincial, and local laws. The following specific 
information is made for the purpose of complying with 
numerous federal, state or provincial, and local laws and 
regulations. See MSD Sheet for health a~d safety information. 

U.S. REGULATIONS: 
SARA HAZARD CATEGORY: This product has been reviewed 

according to the EPA "Hazard Categories" promulgated under 
Sections 311 and 312 of the Superfund Amendment and 
Reauthorization Act of 1986 (SARA Title Ill) and is corsidered, 
under applicable definitions, to meet the following categories: 
An immediate health hazard 
A delayed health haz.ard 
A fire hazard 

Form No. 351-12·003(1·92) 



PRODUCT CODE 38322 

Garlon'! 4 
HERBICIDE 

DowElanco 
INDIANAPOLIS, IN 462:'.8 
EMER~ENCY PHONE: 
517-636-4400 DATA SHEET EFFECTIVE DATi: 07/25/90 

DATE PRINTED: 02105/91 MSDS: 001314 

Page 1 

1. INGREDIENTS (% w/w, unless otherwise noted): 
Triclopyr ((3,5,6-trichloro-2-pyridinyl)oxy) acetic acid, 

butoxy ethyl ester CAS# 064700-56-7 
Other ingredients: 

Kerosene CAS# 008008-20-6 
Proprietary ingredients 

2. PHYSICAL DATA: 
BOILING POINT: >302F, 150C initial 
VAP. PRESS: 0.1mm@37.8C (kerosene) 
VAP. DENSITY: >1 
SOL. IN WATER: Emulsifies 

61.6% 
38.4% 

This document is prepared pursuant to the OSHA Hazard 
Communication Standard (29 CFR 1910.1200). In addition, other 
substances not 'Hazardous' per this OSHA Standard may be 
listed. Where proprietary ingredient shows, the identity may be 
made available as provided in this standard. 

SP. GRAVITY: 1.08 
APPEARANCE: Amber liquid. 
ODOR: Not available 

3. FIRE AND EXPLOSION HAZARD DATA: 
FLASH POINT: 147F, 64C 
METHOD USED: TCC . 
FLAMMABLE LIMITS 

LFL: Not determined 
UFL: Not determined 

4. REACTIVITY DATA: 
STABILITY: (CONDITIONS TO AVOID) Combustible. Avoid 

sources of ignition if temperature is near or above flash point. 
INCOMPATIBILITY: (SPECIFIC MATERIALS TO AVOID) Acid, 

base, and oxidizing material. 

EXTINGUISHING MEDIA: Water fog, foam, C02, and dry chemical 
FIRE AND EXPLOSION HAZARDS: Combustible. 
FIRE-FIGHTING EQUIPMENT: Use positive pressure self-

contained breathing equipment. 

HAZARDOUS DECOMPOSITION PRODUCTS: Nitrogen oxides, 
hydrogen chloride, and phosgene may result under fire 
conditions. 

HAZARDOUS POLYMERIZATION: Will not occur. 

5. ENVIRONMENTAL AND DISPOSAL INFORMATION: 
ACTION TO TAKE FOR SPILLS/LEAKS: Dike large spills. Keep 

out of streams and domestic water supplies. Absorb small 
spills in inert material such as sand. 

DISPOSAL METHOD: In case of large spills, contact DowElanco. 

6. HEALTH HAZARD DATA: 
EYE: May cause slight transient (temporary) eye irritation. 
SKIN CONTACT: Prolonged or repeated exposure may cause 

skin irritation. Prolonged or frequently-repeated skin contact 
may cause allergic reactions in some individuals. With the 
dilute mix, no allergic skin reaction is expected. 

SKIN ABSORPTION: A single prolonged exposure is not likely to 
result in the material being absorbed through skin in harmful 
amounts. The LD50 for skin absorption in rabbits is >2000 
mg/kg. Repeated skin exposure may result in absorption of 
harmful amounts. 

INGESTION: Single dose oral toxicity is low. The oral LD50 for 
male rats is 1581 mg/kg and for females 1338 mg/kg. Small 
amounts swallowed incidental to normal handling operations 
are not likely to cause injury; swallowing amounts larger than 
that may cause injury. If aspirated (liquid enters the lung), may 
cause lung damage or even death due to chemical 
pneumonia, a condition caused by petroleum and petroleum
like solvents. 

•indicates a Trademark of DowElanco 

Bury clean-up material from small spills in an approved landfill 
away from water supplies, in accordance with local, state, and 
federal regulations. 

INHALATION: Excessive exposure may cause irritation to upper 
respiratory tract. Signs and symptoms of excessive exposure 
may be central nervous system effects (due to kerosene). 

SYSTEMIC (OTHER TARGET ORGAN) EFFECTS: Repeated 
excessive exposures may cause liver, kidney or blood effects. 

CANCER INFORMATION: Did not cause cancer in long-term 
animal studies. 

TERATOLOGY (BIRTH DEFECTS): Birth defects are unlikely. 
Exposures having no effect on the mother should have no 
effect on the fetus. Did not cause birth defects in animals; other 
effects were seen in the fetus only at doses which caused toxic 
effects to the mother. 

REPRODUCTIVE EFFECTS: The active ingredient in this 
formulation has been shown in animals not to interfere with 
reproduction. 

MUTAGENICITY (EFFECTS ON GENETIC MATERIAL): Results 
of in-vitro ("test-tube") mutagenicity tests have been negative. 
Results of mutagenicity tests in animals have been negative. 
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7. FIRST AID: 
EYES: Irrigate with flowing water immediately and continuous\; for 

at least 5 minutes. 
SKIN: Wash off in flowing water or shower. 
INGESTION: Do not induce vomiting. Call a physician and/or 

transport to emergency facility immediately. 
INHALATION: Remove to fresh air if effects occur. Consult a 

physician. 

8. HANDLING PRECAUTIONS: 
EXPOSURE GUIDELINE(S): For 3,5,6-trichloro-2-

pyridinyloxyacetic acid, butoxyethyl ester {triclopyr, 
butoxyethyl ester}, the Dow Industrial Hygiene Guide is 
2 mg/m3 as the acid equivalent, Skin. Dow Industrial Hygiene 
Guide is 1 O mg/m3 for kerosene. 

VENTILATION: Provide general and/or local exhaust ventilation 
to control airborne levels below the exposure guidelines. 

RESPIRATORY PROTECTION: Atmospheric levels should be 

NOTE TO PHYSICIAN: The decision of whether to induce 
vomiting or not should be made by an attending physician. If 
lavage is performed, suggest endotracheal and/or esophageal 
control. Danger from lung aspiration must be weighed against 
toxicity when considering emptying the stomach. No specific 
antidote. Suportive care. Treatment based on judgment of the 
physician in response to reactions of the patient. Repeated 
excessive exposure may aggravate preexisting liver and kidney 
disease. 

maintained below the exposure guidelines. When respiratory 
protection is required for handling the concentrate under 
certain operations, use an approved air-purifying respirator. 

SKIN PROTECTION: For brief contact, no precautions other than 
clean body-covering clothing should be needed. Use 
impervious gloves when prolonged or frequently repeated 
contact with the concentrate could occur. 

EYE PROTECTION: Use safety glasses. 

9. ADDITIONAL INFORMATION: 
SPECIAL PRECAUTIONS TO BE TAKEN IN HANDLING AND 

STORAGE: Keep out of reach of children. Do not use near 
heat or open flame. Avoid contact with eyes, skin or clothing. 
Do not ship or store with food, feeds, drugs, or clothing. Do 
not contaminate water, food, or feed by storage or disposal. 

MSDS STATUS: Revised sections 6 and 8. Also revised 
Regulatory section. 

REGULATORY INFORMATION: (Not meant to be all-inclusive
selected regulations represented.) 

NOTICE: The information herein is presented in good faith and 
believed to be accurate as the effective date shown above. 
However, no warranty, express or implied, is given. 
Regulatory requirements are subject to change and may 
differ from one location to another; it is the buyPr's 

The Information Herein ls Given In Good Faith, But No Warranty. Express Or Implied, 
Is Made. Consult DowElanco For Further Information. 

responsibility to ensure that its activities comply with federal, 
state or provincial, and local laws. The following specific 
information is made for the purpose of complying with 
numerous federal, state or provincial, and local laws and 
regulations. See MSD Sheet for health and safety information. 

U.S. REGULATIONS: 
SARA HAZARD CATEGORY: This product has been reviewed 

according to the EPA "Hazard Categories" promulgated under 
Sections 311 and 312 of the Superfund Amendment and 
Reauthorization Act of 1986 (SARA Title Ill) and is considered, 
under applicable definitions, to meet the following categories: 
An immediate health hazard 
A delayed health hazard 
A fire hazard 

Form No. 351·12·004 (1·92) 
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MONSANTO PRODUCT NAME 

ACCORD• Herbicide 

PRODUCT IDENTIFICATION 

EPA Registration Number: 
Synonyms: 
Chemical Name: 
Active Ingredient: 

Inert Ingredients: 

CAS Reg. No.: . 
CAS Reg. No. Active Ingredient: 

DOT Proper Shipping Name: 
DOT Hazard Class/l.D. No.: 
DOT Label: 
Reportable Quantity (RQ) Under 

Clean Water Act: 
U.S. Surface Freight Classification: 

SARA Hazard Notification/Reporting 

524-326 
None 

MONSANTO COMPANY · 
800 N. LINDBERGH 
ST. LOUIS, MO 63167 
Date Prepared: November, 1992 
Emergency Ph. No. (Call Collect) (314) 694-4000 

Not Applicable, Formulated Product 
*Glyphosate, N-phosphonomethyl glycine, In the form of Its 
isopropylamine salt ............................................................... 41.5% 
................................................................................................. ~ 

100.0% 
•Contains 480 grams per liter or 4.0 pounds per U.S. gallon of the active 
ingredient glyphosate, N·(phosphonomethyl) glycine In the form of its 
isopropylamine salt. Equivalent to 356 grams per liter or 3 pounds per U.S. 
gallon of the acid, glyphosate. 

Not Applicable, Formulated Product 
1071-83-6 

Not Applicable 
Not Applicable 
Not Applicable 

Not Applicable 
Weed killing compound, N.0.1.B.N. 

Section 302/304 - Emergency Planning and Release Notification: This product does NOT contain 
a listed extremely hazardous substance. 

Hazard Categories Under Criteria of SARA Title Ill Rules (40 CFR Part 370): Not Applicable 

Section 313 Toxic Chemlcal(s): Not Applicable 

Hazardous Chemical(s) Under OSHA Hazard Communication Standard: 

WARNl"lG STATEMENTS 

Keep out of reach of children. 
CAUTION I 
MAY CAUSE EYE IRRITATION 
REFORMULATION IS PROHIBITED 
SEE CONTAINER LABEL FOR REPACKAGING LIMITATIONS 

PRECAUTiONAAY MEASURES 

• Avoid contact with eyes, skin or clothing 
• Wash thoroughly with soap and water after handling. 

Not Applicable 

• Do not contaminate water when disposing of equipment washwaters. Treatment of aquatic weeds can 
result in oxygen depletion or loss due to decomposition of dead plants. This oxygen loss can cause fis~ 
suffocation. 
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EMERGENCY AND FIRST AID PROCEDURES 

First Aid: 
If in Eyes: 
If on Skin: 

Flush with plenty of water for at least 15 minutes. Get medical attention. 
Flush with plenty of water. Wash clothing before reuse. 

OCCUPATIONAL CONTROL PROCEDURES 

Eye Protection: 

Skin Protection: 

Respiratory 
Protection: 

Accorde herbick:IE> does not present significant eye Irritation or eye toxicity requiring 
special protection. Avoid eye contact as good Industrial practice. 

Accorde herbicide does not present significant skin concern requiring special protection. 

Undiluted Product: Respiratory protection should not be required during the normal 
hardllng of undiluted product. However, If abnormal exposure to heavy sprays or mists 
of undiluted product Is likely, the use of NIOSH/MSHA approved equipment for pesticide 
vapor /mist Is recommended. The respiratory use limitations specified by NIOSH/MSHA 
or the manufacturer should be observed. 

Diluted Product: Under typical application conditions with normal use dilutions (as 
specified In the label Instructions) no respiratory protection should be required. 

Ventilation: No special precautions are recommended. 

Airborne Exposure Llmfts: 
Product: Accorde herbicide - 100% by weight: 

OSHA PELfTWA: Non& established ACGIH TLVfTWA/STEL: None established 

FIRE PROTECTION INFORMATION 

Flash Point: 

Extinguishing Media: 

Special Firefighting Procedures: 

>200°F Method: Tag Closed Cup 

Water spray, foam, dry chemical, C02 , or other class B extinguishing 
agent. 

Firefighters or others who may be exposed to mists or products of 
combustion should wear a self-contained breathing apparatus. 
Equipment should be thoroughly cleaned after use. 

Unusua: Fire and Explosion Hazards: None 

REACTIVITY DATA 

Stability: Stable for at least 5 years under normal conditions of warehouse 
storage. Heated facilities are not required. (See Storage, Spill/Leak & 
Disposal Information) 

Incompatibility: Spray solutions of this product should be mixed, stored and applied 
only using stainless steel, aluminum, fiberglass, plastic and plastic-lined 
steel containers. 

DO NOT MIX, STORE OR APPLY THIS PRODUCT OR SPRAY 
SOLUTIONS OF THIS PRODUCT USING GALVANIZED OR UNLINED 
STEEL (EXCEPT STAINLESS STEEL) CONTAINERS OR SPRAY TANKS. 
This product or solutions of this product react with such containers and 
tanks to produce hydrogen gas which may form a highly combustible 
gas mixture. This gas mixture could flash or explode, causing serious 
personal injury, if ignited by open flame, spark, welder's torch, lighted 
cigarette or other ignition source. 

Hazardous Decomposition Products: None known. 

Hazardous Polymerization: Does not occur. This product can react with caustic (basic) materlals to 
liberate heat. This Is not a polymerization but rather a chemical 
neutralization in an acid-base reaction. 
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HEAL TH EFFECTS SUMMARY 

The fc:lowing information summarizes human experience and results of scientific Investigations reviewed by 
health professionals for hazard evaluation of Accord~ herbicide and development of Precautionary Statements 
and Occupational Control Procedures recommended In this document. 

EF~ECTS OF EXPOSURE 

Inhalation and skin contact are expected to be the primary routes of occupational exposure to Accord~ 
herbicide. Occupational exposure to this material has not been reported to cause significant adverse 
health effects. On the basis of available Information, exposure to Accord~ herbicide Is not expected to 
produce significant adverse human effects when recommended safety precautions are followed. 

TOXICOLOGICAL DATA 

Data from laboratory studies conducted by Monsanto with Accord~ herbicide or a product of similar 
composition are summarized below. 

Oral-

Dermal -

Inhalation -

Eye Irritation -

Skin Irritation -

Practically Non-toxic, (Rat LD50 - >5,000 mg/kg} 

Practically Non-toxic, (Rabbit LD50 - >5000 mg/kg) 

No More Than Slightly Toxic (Rat 4-hr LC50 - > 1.3 mg/L. the highest 
atmospheric concentration achievable in this study.) 

Nonirritating, (Rabbit, 0.0/110.0} 

Practically Nonirritating (Rabbit, 24-hr exposure, 0.1 /8.0} 

Additional toxicity information is available on glyphosate, the active herbicidal Ingredient of ACCORD~ 
herbicide. Following repeated exposures (90-days) to glyphosate In their feed, decreased weight gains 
were noted In mice, while no treatment-related effects occurred in rats. Following repeated skin 
exposure (3-weeks} to glyphosate, slight skin irritation was the primary effect observed in rabbits. No 
skin allergy was observed In guinea pigs following repeated skin exposure. There was not evidence of 
effects on the nervous system, including delayed effects in chickens (repeat oral doses} or 
cholinesterase inhibition in rats (single oral doses}. Reduced body weight gain and effects on liver 
tissues were observed with long-term (2-year} feeding of glyphosate to mice. No adverse effects were 
observed in long-term feeding studies with rats (2-year) and dogs (1-year). Glyphosate did not produce 
tumors In any of these studies. Based on the results from the chronic studies, EPA has classlfled 
glyphosate in Category E (evidence of non-carcinogenicity for humans). N_o birth defects were 
noted in rats and rabbits given glyphosate orally during pregnancy, even at amounts which produced 
adverse effects on the mothers. No effects were seen on the ability of male or female rats to reproduce 
when fed glyphosate for three successive generations. Glyphosate has produced no genetic changes In 
a variety of standard tests using animals and animal or bacterial cells. 

PHYSICAL DATA 

Appearance: 

Odor: 

pH: 

Colorless solution 

Essentially odorless 

4.6 - 4.8 

Specific Gravity: 1.158 (Water= 1) 

NOTE: These physical data are typical values based on material tested but may va1y from sample to 
sample. Typical values should not be construed as a guaranteed analysis of any specific lot or 
as specification Items. 
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SPILL, LEAK & DISPOSAL INFORMATION 

SPILL/LEAK: 

Observe all protection and safety precautions when cleaning up spills - see Occupational Control 
Procedures. 

Liquid spills on floor or other impervious surfaces should be contained or diked, and should be 
absorbej with attapulgite, bentonite or other absorbent clays. Collect contaminated absorbent, place in 
plastic-lined metal drum and dispose of In accordance with Instructions provided under DISPOSAL 
Thoroughly scrub floor or other Impervious surfaces with a strong industrial type detergent solution and 
rinse with water. 

Liquid spills that soak Into the ground should be dug up, placed In plastic-lined metal drums and 
disposed of In accordance with Instructions provided under DISPOSAL 

Leaking containers should be separated from non-leakers and either the container or Its contents 
transferred to a drum or other non-leaking container and disposed of In accordance with Instructions 
provided under DISPOSAL Any recovered spilled liquid should be slmilar1y collected and disposed of. 

Do not contaminate water, foodstuffs, seed or feed by storage or disposal. 

DISPOSAL: 
Wastes resulting from the use of this product that cannot be used or chemically reprocessed should be 
disposed o·; in a landfill approved for pesticide disposal or In accordance with applicable Federal, State 
or local procedures. 

Emptied container retains vapor and product residue. Observe all labeled safeguards until container is 
cleaned, reconditioned or destroyed. 

Do not reuse container. Triple rinse container, then puncture and dispose of In a sanitary landfill or by 
incineration, or if allowej by state and local authorities, by burning. If burned, stay out of smoke. 

STORAGE: 
Store above 10°F (-12°C) to keep from crystallizing. 

Crystals will settle to the bottom. If allowed to crystallize, place in a warm room 68°F (20°C) for several 
days to redissolve, and roll or shake container or recirculate in mini-bulk containers to mix well before 
using. For bulk containers, see container label. 

ENVIRONMENTAL EFFECTS 

96-hr LC!!() Bluegill: 
96-hr LC!!() Trout: 
96-hr T~ Carp: 
48-hr EC50 Daphnia: 

> 1,000 mg/L. Practically Nontoxic 
> 1,000 mg/L. Practically Nontoxic 
> 1,000 mg/L. Practically Nontoxic 
930 mg/L. Practically Nontoxic 

DATE: November, 1992 SUPERSEDES: March, 1992 MSDS NO.: S00011151 

FOR ADDITIONAL NON-EMERGENCY INFORMATION, CALL: 1-800-323-1421 

Although the information and recommendations set forth herein (hereinafter "Information") are presented in good faith and believed to 
be correct as of the date hereof, Monsanto Company makes no representations as to the completeness or accuracy thereof. 
Information is supplied upon the conditiofl that the persons receiving same will make their own determination as to its suitability for 
their purposes prior to use. In no event will Monsanto Company be responsible for damages of any nature whatsoever resulting from 
the use of or reliance upon Information. NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF 
MERCHANTA'.'!ILITY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER NATURE ARE MADE HEREUNDER WITH RESPECT 
TO INFORMA710N OR THE PRODUCT TO WHICH INFORMATION REFERS. 

A.ecctd9 Is a registered trademai1< of Monsanto Company MSDSa.7 
MAC-3016 

Pnnled on recycled paoer (10% pos!consurne~ waste) @ 
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· · .. _ · · ·' Physical state: ·., White solid, odorless 
· · -'.--.1 .:: ~- :~_._.,Melting point:.>:. 148-150°. 
· .. · · · " · .. '.Decomposition temperature:· 290°C · ·· 

. Vapor pressure:": ·• · . · 1.26 x 10-6 mm Hg at 25°C · 
· · · · · :- '' .. ·.;:-._:·: '.: ,, :_.;:;·,/_·: .... · · · 5.30 x 10-6 mm Hg at 40°C 
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1.03 x 10-5 mm Hg at 50°C · 
1.04 x 10-4 mm Hg at 70°C 
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430-440 ppm at 24.5°C 
very soluble 
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Formulations of Trlclopyr Available . · ··'" ,. .. ;': ~-· : ·· ,. : · · .. :· .... · 

' ·. GAR LON* SA He~bicide: .. A water~soluble triethylamine sait fo~mulatfo~ containing 'three_-: ' ·.• ' .. 
. . .. . pounds of triclopyr acid eq_uival~nt_per gallon.'' .. · ·::. . ,·:. ; .· ... ·.~-:" ·:·~; ~- . ;- .. 
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An oil-soluble, water-emulsifiable· butoxy' ethy1:·esteif"forniulatio·n' ··; :. '." -
containing four pounds of triclopyr ·acid equivalent per gall cm'/.'.·. :-_ ... _. · :. 
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ENVIRONMENTAL CHEMISTRY PROFILE 
The active chemical ingredient in GAR LON* Herbicides is triclopyr. Both amine and ester formulations 
rapidly convert to triclopyr acid when in contact with soil or water. At normal soil and water pH, the 
tricfopyr acid is neutralized and becomes a salt. Thus, triclopyr from the two formulations, GAR LON 3A 
Herbicide (amine salt) and GARLON 4 Herbicide (ester), exists in soil and water as a salt of the cations 
present. Triclopyr is rapidly degraded by sunlight and microorganisms. 

Air 

Triclopyr acid is essentially nonvolatile with a vapor pressure of 1.26 x1 O -6 mm Hg at 25°C. Significant 
quantities do not evaporate from soil or water. In GARLON 4 however, the triclopyr is an ester with low 
volatility and may vaporize at high temperatures. 

Water 
Triclopyr has a water solubility of 440 ppm at 25°C. Once in water, it stays in solution and will not 
combine readily with sediments or other organic matter. The breakdown of triclopyr in water is quite 
rapid because of the action of sunlight and microorganisms. Photolysis can degrade triclopyr in as little 
as 12 hours. 
Hydrolysis has little effect on triclopyr acid, but it does rapidly convert the ester form to the acid. 

Soil 
The average half-life of triclopyr in soil is 30 days. Triclopyr has little or no toxic effect on soil microor
ganisms. The compound is readily degraded by soil microorganisms, which account for its relatively 
short half-life. The activity of the microorganisms depends on the moisture content and temperature of 
the soil. "Air-dry" soils slow the breakdown; moist soils speed it; saturated soils impede it. A warm 
temperature speeds microbial activity, and low temperatures retard it. 

Leaching in the Soil 
Triclopyr has some potential to migrate through soil because it is not highly sorbed to soil. However it 
does not migrate directly with water, but its movement is retarded by the interaction with soil. Gener
ally, triclopyr degrades rapidly enough to not pose an environmental hazard. 
In a recent West Virginia study an aerial application of GARLON 3A was made at 3 1/3 lbs. of triclopyr 
per acre. Soil and wate samples collected down slope from the treated area contained no detectable 
amounts of triclopyr. This experiment is in agreement with other data and shows that no significant 
amount of triclopyr moved from the site of application. 

TOXICITY PROFILE 

TABLE 1 - Environmental Characteristics of Triclopyr 
Vapor Pressure = 1.26 x 1 O -6 mm Hg at 25°C 
Water Solubility = 440 ppm at 25°C 
Average Half-Life 
Soil 
Water 

Hydrolysis 
Acid 
Ester 

Photolysis 
Minus Sunlight 

30 days 

Stable 
Rapid 
8-10 hours 
Slow or no breakdown 

Acute Toxicity: The acute oral toxicity of triclopyr is moderate. The oral LDso was 729 mg/kg for male 
rats and 630 mg/kg for female rats. Triclopyr is not absorbed through the skin in acutely toxic amounts 
- its LDso is greater than 2000 mg/kg in rabbits. Triclopyr itself is only slightly irritating to eyes. 

· GARLON 4 hc:.s an acute oral LDso of 2000-2500 mg/kg in rats which indicates low acute oral toxicity. 
GARLON 4 is only slightly irritating to skin even after repeated, prolonged skin contact in rabbits. It has 
a dermal LDso of greater than 4000 mg/kg in rabbits indicating low dermal toxicity. GARLON 4 is 
essentially non-irritating to eyes as judged by tests on rabbits. An aerosol of GARLON 4 Herbicide 
caused no deaths and only nasal irritation when tested on rats for 4 hours at a concentration of 0.82 
mg/1. This was the highest aerosol concentration possible since higher concentrations coalesced and 
fell out as droplets - 90% of the aerosol was fine (10 microns or less) to be in the respirable range. 
GARLON 3A Herbicide also has a low acute oral toxicity having an LDso of 2000-3000 mg/kg in rats. 
GARLON 3A in its undiluted form is slightly to moderately irritating to skin and is severely injurious to 
eyes. Goggles are recommended during handling or use of GARLON 3A before dilution. GARLON 3A is 
not absorbed through skin in acutely toxic amounts: its dermal LDso is greater than 4000 mg/kg 
in rabbits. 

Subchronic toxicity: In a dietary feeding study in rats, there were increased liver weights, decreased 
body weights and increased relative kidney weights in males receiving the top dose of 100 mg/kg/day. 
No adverse effects were noted in females at 100, 30, 10 or 3 mg/kg/day or in males at 30 mg/kg/day and 
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lower. In a 90-day mouse study the males receiving the top dose of 60 mg/kg/day had a reduced 
body weight but there were no effects at 20 or 6 mg/kg/day. Females tolerated 60 mg/kg/day without 
adverse effect. 
When tested in dogs, triclopyr produced effects at lower doses than in rodents. Doses of 5, 1 o or 20 
mg/kg/day lowered weight gain and good consumption and produced liver and kidney effects in a 
228-day dietary feeding study. These effects •;,•ere ascribed to an increased urinary retention of triclopyr 
by the dog. When beagle dogs weie fed diets containing 2.5 mg/kg/day for 183 days, the only observa
ble effect was a slightly reduced PSP excertion (a dye used to monitor kidney excretion). 
Monkeys were then tested to see if they would be more like rodents and give more security that the dog 
is unique in its inability to handle triclopyr. In two studies the monkey tolerated 20 or 30 mg/kg/day 
without evidence of toxic effect and with no effect on renal excretion. 

Chronic toxicity: In two separate dietary feeding studies, rats and mice received daily doses of 3, 1 O or 
30 mg triclopyr/kg body weight for approximately two years. There were no toxic effects. 

Reproductive toxicity: Triclopyr is not teratogenic in either rats or rabbits, even at doses causing 
maternal toxicity - 25 to 200 mg/kg/day. Mild fetotoxicity (delayed ossification of skull) occurred in 
offspring of pregnant rats receiving 200 mg/kg/day. 
Triclopyr produced no effect on reproductive capacity, growth or maturation of rats in a 3-generation 
dietary feeding study using, 3, 10 or 30 mg/kg/day. 

Mutagenicity: Triclopyr showed no evidence of mutagenic response in bacterial assay systems, in 
cytogenetic evaluation and in a mouse dominant lethal study. A very weak positive response was seen 
in a rat dominant lethal study, but the negative mouse data appears to cast more doubt on the rele
vance of the rat study. In face, a proposed heritable translocation study was cancelled with EPA's 
consent after the mouse study came out negative. 

Metabolism: Triclopyr is rapidly absorbed and excreted rapidly by the kidney mostly as the parent 
compound with slight amounts of the pyridinol or a conjugated form of the parent acid. The phar
macokinetic profile shows dose-dependent behavior - as the dose increases the body burden in
creases disproportionately and fecal excretion increases. After i.v. administration in rats, urinary excre
tion accounted for 91% of the dose at 5 mg/kg and 83% of the dose at 100 mg/kg. Oral administration 
gave a similar pharmacokinetic profile in rats. Blood plasma 14C levels in rats displayed apparently 
saturated clearance curves at the higher dose levels (100 mg/kg), and the half-life for clearance of 14C 
from blood plasma of dogs ranged from 14 hours to 96 hours at the low (0.5 mg/kg) and high (20 
mg/kg) dose levels, respectively. 
In a monkey study, 14C triclopyr cleared the blood plasma in a bisphasic manner with a rapid phase 
having a 3 hr. half-life and the slower phase having a 151 hr. half-life. The amount of 14C activity 
recovered from urine was 75.8%, and 95.7% of that was recovered in the first 24 hours. The authors 
stated that the rapid clearance of the majority of the 14C from blood plasma, the relatively efficient renal 
excretion of 14C, and the low levels of 14C detected in the carcass all suggest that triclopyr should not 
accumulate to excessive levels in the monkey following repetitive daily doses in the range of 30 mg or 
less per kg. In rats and dogs, all tissues containing measurable quantities of 14C contained higher 
concentrations than did the blook plasma. The following tissues had a tissue/plasma ratio greater 
than 1. 

Species 
Rat 
Rat 
Dog 

Dog 

Dog_ 
Monkey 

Tissue Concentration 
---------> 1 
Plasma Concentration 

Route P 
iv liver, fat 
oral liver, fat 
iv kidney (only found in kidney at low dose - 0.5 mg or 

5 mg/kg) 
iv kidney (also in most other tissues after 20 mg/kg 

dose. but lower than plasma) 
oral kidney 
iv none (not "stored" in any particular tissue after 30 

mg/kg dose) 

In general, it appears that the toxicity of triclopyr is closely linked to its pharmacokinetic profile. 
Non-toxic doses are effectively handled by the animal body. When chemical quantities exceed the 
capacity of excretory routes they become toxic to the body. 

Human experience: More than 600 individuals in 6 European countries and the U.S.A. have been 
exposed to GARLON 3A during manufacture, formulation and mixing/spraying in field tests. 
The only incidents involving irritation were two men in France who had slight and transient eye 
irritation from direct contact with the spray mist. One mishandled the product and had a mild skin 
irritation. 
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Terhnica1 
lnior1nation 
on Triclopyr, 
the A .. ctive 
Ingredient 
of GARLON* 
Herhicides 

In both Hie :aboratory and the field, 
triclopy :1erbicide has demonstrated 
···ighly e' ·ective control of many woody 
cJlants a;-:d broadleaf weeds. Triclopyr, 
when applied at rates required for brush 
and weed control, normally does not 
injure established grasses. The chemical 
· - used on industrial rights-of-way and for 
i -·~est site preparatio:. and conifer 
r:: :;ase. Registrations have also been 
obtained for use on permanent grass 
pastures, rangelands, turf, non-irrigation 
ditch banks, and in wildlife openings. 

·rrac~mark of The Dow Chemical Company 
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3,5,6-trichroro-2-pyridinyroxyacetic acid 

~o 



·~···· .. ·. ... . ... . . . . 
' 

Molecular formula~ ........ : ...................................... C1H.CbN03 
Molecular weight. ......... ~ . .". . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . 256.48 
Physical state . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . White solid, odorless 
Melting point . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148-150°C 
Decomposition temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290°C 
Vapor pressure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .26 x 10·6 mm Hg at 25°C 

5.30 x 1 o·& mm Hg at 40°C 

Water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430-440 ppm at 24.5°C 
Ethanol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . very soluble 
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . slightly soluble 

j ~ 11 :1 If 11 • K I H ! l I 1,; 

GARLON* 3A Herbicide: A water-soluble triethylamine 
salt formulation containing three pounds of triclopyr acid 
equivalent per gallon. 

GARLON* 4 Herbicide: An oil-soluble, water 
emulsifiable butoxy ethyl ester formulation containing 
four pounds of triclopyr acid equivalent per gallon. 

Triclopyr induces characteristic auxin-type responses in 
growing plants. It is absorbed by leaves. and is readily 
translocated throughol!t the shoot and root systems. 

Foliar sprays of triclopyr formulations have provided 
control of most woody plants when applied to forests for 
site preparation or conifer release; to non-crop areas 
including non-irrigation ditch banks, industrial, 
manufacturing, and storage sites; and to rights-of-way 
along pipelines, roadsides, railroads. and electrical 
power lines. These formulations have been shown to be 
effective on difficult-to-control plants such as sassafras, 
black locust, ash, red and sugar maple. and blackberry. 
Control of poplar, aspen. alder, birch, red oak, white 
oak, sumac, blackgum, sweetgum, hickory, willow and 
wax myrtle has also been demonstrated. Liquid sprays 
may be broadcast using a helicopter or ground 
equipment, or applied as directed treatments using 
backpack or power equipment. 

"Trademark of The Dow Chemical Company 

ACCESS* Herbicide: A formulation for basal bark 
applications containing two pounds acid equivalent of 
triclopyr butoxy ethyl ester plus one pound acid 
equivalent of picloram isoctyl ester per gallon. 

Foliar applications have achieved maximum efficacy 
when applied after full leaf development and when soil 
moisture is adequate for normal plant growth. 

GAR LON 3A Herbicide provides control of woody plants 
when applied to cut surfaces as an injection, girdle, frill, 
or cut stump spray. GARLON 4 and ACCESS 
Herbicides are very effective as directed basal bark 
sprays when diluted with an oil carrier. 

Formulations of GARLON give excellent control of 
Canada thistle, field bindweed, goldenrod. tall 
ironweed, redroot pigweed, horseweed, and 
morning-glory. 

All applications should be made in accordance with 
label precautions and use directions. 



Enrironmental Chemistry Profile 

-he active chemical ingredient in GARLON 
rlerbicides is triclopyr. Both amine and ester formula
tions rapidly convert to tricfopyr acid when in contact 
with soil or water. At normal soil and water pH, the 
triclopyr acid is neutralized and becomes a salt. Thus, 
triclopyr from the two formulations, GARLON 3A 
Herbicide (amine salt) and GARLON 4 Herbicide 
(ester). exists in soil and water as a salt of the cations 
present. Triclopyr is rapidly degraded by sunlight and 
naturally occurring microorganisms. 

Air 

Triclopyr acid is essentially nonvolatile with a vapor 
pressure of 1.26 x 1 o• mm Hg at 25°C. Significant 
quantities do not evaporate from soil or water. In 
GARLON 4, the triclopyr ester has low volatility. 

Wat!':-

In water, tricfopyr stays in solution and will not combine 
readily with sediments. The breakdown of triclopyr in 
water is quite rapid because of the action of sunlight. 
Triclopyr degrades through photolysis with a 2- to 
6-hour half-life at 40° N latitude in the spring, summer, 
and fall months. Hydrolysis has little effect on tricfopyr 
acid. but does convert the ester form to the acid. 

'\oil 

Jnder temperature and moisture conditions favorable 
for microbial activity, triclopyr degra::!es quite rapidly in 
soil. In a laboratory incubation study conducted at 35°C 
with moisture at field capacity, the time required for 
50 percent breakdown of triclopyr was 1 O days in 

1. Acute oral toxicity to mammals: Triclopyr has a 
mode·ate acute oral toxicity to mammals and should 
pose no problem from ingestion incidental to 
handling and spraying. LDso values from triclopyr, 
GARLON 3A Herbicide, and GARLON 4 Herbicide 
are indicated below: 

Flanagan silty clay foam soil from Illinois and 46 days 
in Yolo loam soil from California. The average half-life 
of triclopyr in soil is 30 days. At rates labeled for use on 
rights-of-way and forest sites (0.5 to 9 lbs.IA). phytotoxic 
residues in soils should cause no problems. 

Tricfopyr has little or no toxic effect on soil micro
organisms. The compound is readily degraded by soil 
microorganisms, which accounts for its relatively short 
half-life. The rate at which triclopyr is degraded by 
microorganisms depends on the moisture content and 
temperature of the soil. Soil microbial activity is 
generally increased during warm periods when soil 
moisture is readily available, but soils are not saturated. 

Mm·ement in Soil 

The downward movement of triclopyr is retarded by 
interaction with soil. In a West Virginia study, GARLON 
3A Herbicide was aerially applied at 31/3 lbs. of triclopyr 
per acre. Soil and water samples collected down slope 
from the treated area contained no detectable triclopyr 
residues. In Oregon, triclopyr residues were largely 
confined to the upper 15 cm of soil, with approximately 
90 percent of residues restricted to the upper 5 cm of soil 
following application of three pounds of triclopyr/acre. 
Triclopyr was also not persistent in Ontario field studies 
and displayed 50 and 90 percent disappearance of the 
compound within two to four weeks of application of 
three pounds tricfopyr/acre, regardless of soil texture. A 
total of 97 percent or greater of the recovered triclopyr 
was within 15 cm of the soil surface. These studies 
indicate that triclopyr poses no significant environ
mental hazard due to leaching through soil. 

2. Chronic toxicity (triclopyr acid): In animal dietary 
feeding tests designed to determine the effects of 
daily long"term feeding of large doses of triclopyr, it 
was determined that the liver and kidney were the 
''target organs." However, the observed effects were 
minimal and not expected to occur under any labeled 

'7~~11~rc;-;yr~~~KlPilt~ 
use conditions. Triclopyr is not considered to be 
carcinogenic, mutagenic, or teratogenic. 

Triclopyr 
Rat (male) 

729 mg/kg 

(female) 
630 mg/kg 

GARLON 3A GARLON 4 ·' 
Herbicide Herbicide 

2830 mg/kg 2460 mg/kg 

2140 mg/kg 2140 mg/kg 



: .... 
. . . --...... ,,,, .. , .. ~ 

Rats - 2 years (1987) 

Mice - 2 years (1987) 

Dogs - 1 year (1988) 

Dogs - 228 days (1976) 

, . 
3 mg/kg/day - no observed adverse 

effect level 

5 mg/kg/day - no observed adverse 
effect level 

5 mg/kg/day - no observed adverse 
effect level 

2.5 mg/kg/day - no observed adverse 
effect level 

Rabbits (1984) ..•.•..•............... 25 mg/kg/day- Caused no birth defects 
(Hanley et al., Fundamental and Applied 
Toxicology, Vol. 4, pp. 872-882) 

Rabbits (1988) ......... : , . . . . . . . . . . . . 75 mg/kg/day - Caused no birth defects 

Rats (1984) . . . . . . . . . . . . . . . . . . . . . . . . . . 200 mg/kg/day - Caused no birth 
(Hanley et al .• Fundamental and Applied defects; delayed development 
Toxicology, vo1. 4, pp. 872-882) 100 mg/kg/day _ Caused no observed 

Once ingested, triclopyr is rapidly absorbed and 
excreted by the kidney. Human metabolism studies 
have indicated a half-life for urinary excretion of five 
hours after volunteers received oral doses of 0.5 or 
0.1 mg triclopyr/kg body weight. 

3. Eye irritation: Technical-grade triclopyr is slightly 
irritating to the eyes. Undiluted GARLON 3A 
Herbicide is severely irritating and injurious to eyes. 
Chemical goggles should be worn during handling or 
use of GARLON 3A Herbicidt. before dilution, and 
eyewash facilities should be located in the work area. 
GAR LON 3A Herbicide diluted in a 1 :3 ratio with 
water (the highest concentration labeled for aerial 
application) may cause moderate injury and irritation 
to eyes. while the formulation diluted in a 1 :7 ratio 
with water (the highest concentration labeled for 
ground application) may cause only slight transient 
irritation to eyes. GARLON 4 Herbicide is only 
slightly irritating to eyes. 

4. Skin irritation: Technical-grade triclopyr is 
essentially nonirritating to either intact or freshly 
abraded skin. Undiluted GARLON 3A Herbicide may 
cause slight to moderate irritation, especially if 
confined to the skin by, for example, contaminated 
clothing. Avoid prolonged or repeated skin contact 
with undiluted GARLON 3A Herbicide. 

GARLON 3A Herbicide diluted in a 1 :3 ratio with 
water (the highest concentration labeled for aerial 
application) may cause slight irritation, while the 
formulation diluted in a 1 :7 ratio with water (the 
highest concentration labeled for ground application) 
is essentially nonirritating. Undiluted GARLON 4 
Herbicide may be slightly irritating to the skin. 

adverse effects 

5. Skin absorption: Neither triclopyr, GARLON 3A 
Herbicide, nor GARLON 4 Herbicide are absorbed 
through the skin in acutely toxic amounts. The total 
absorption of triclopyr applied to the skin of human 
volunteers as undiluted GARLON 4 Herbicide and 
left undisturbed for eight hours (dermal penetration 
rate) was 1.6 percent of the applied dose as 
determined by urinary output. In rabbits. the dermal 
LDso of triclopyr acid was >2000 mg/kg; the dermal 
LDso for GARLON 3A was >3980 mg/kg; and the 
dermal LDso for GAR LON 4 was > 4000 mg 'kg in 
females and 2315 mg/kg in males. 

6. Inhalation: An aerosol of GARLON 4 Herbicide 
caused no death and only nasal irritation when 
tested on rats for four hours at a concentration of 
0.82 mg/L. This was the highest aerosol concentra
tion possible since higher concentrations coalesced 
and fell out as droplets; 90 percent of the aerosol 
was fine enough (10 microns or less) to be in the 
respirable range. 

7. Toxicity to freshwater organisms: Both triclopyr 
and GARLON 3A Herbicide have very low toxicity to 
fish and aquatic invertebrates. GAR LON 4 Herbicide 
is more toxic but is unstable in naturally occurring 
aquatic systems. The 96-hour LCso values for fish 
and an aquatic invertebrate are indicated in the 
following table. 

The effect of prolonged exposure to GARLON 3A 
Herbicide in water was evaluated with fathead 
minnows and Daphnia magna (water flt::3S). These 
tests indicated no effects on fathead minnow embr10 
hatchability or larval development during a 31-day 
exposure to 202 mg/L of GARLON 3A Herbicide. 



Bluegill 
Rainbow Trout 
Coho Salr.-.on 
Fathead Minnow 
Daphnia magna 

(water fleas) 

96-Hour LCso 

Triclopyr 
148 mg/L 
117 mg/L 

133 mg/L 

Triclopyr 
TEA Salt 
891 mg/L 
552 mg/L 

248 mg/L 
775 mg/L 

Triclopyr 
Butoxy Ethyl 

Ester 
0.87 to 1.5 mg/L 
0.74 to 1.3 mg/L 

1.3 mg/L 
2.2 mg/L 

2.2 to 1 O mg/L 

Tests indicated no effects on number and size of 
Daphnia young during a 21-day exposure to 
110 ppm of GARLON 3A herbicide. 

8. Acute toxicin· to birds: Triclopyr has very low 
toxicity to birds. Consequently, environmental 
exposures should not result in any significant acute 
hazards to birds. LCso values from eight-day dietary 
studies and LDso values are indicated below: 

Mallard Duck 
Bobwhite Quail 

Mallard Duck 

Eight-Day Dietary LCso 

Triclopyr 
>5600 ppm 
2935 ppm 

Triclopyr 
TEA Salt 

>10,000 ppm 
11,622 ppm 

Acute Oral LDso 

Triclopyr 
1698 mg/kg 

Triclopyr 
TEA Salt 
3176 mg/kg 

Triclopyr 
Butoxy Ethyl 

Ester 
>10,000 ppm 

9026 ppm 

Triclopyr 
Butoxy Ethyl 

Ester 
>4640 mg/kg 

9. Reproductive toxicity to birds: In a one
generation reproduction study, bobwhite quail 
and mallard ducks exposed to 100. 200, and 

500 ppm of triclopyr in their diet showed no 
symptoms of toxicity, behavioral abnormalities, 
or reproductive impairment. 

Tolerances in Grasses and Animal Tissues (ppm) 
Grasses, Forage 
Cattle (Meat, Fat, Meat By-Products Except Kidney & Liver) 
Cattle Kidney & Liver 
Goats (Meat, Fat, Meat By-Products Except Kidney & Liver) 
Goats, Kidney & Liver 
Hogs (Meat, Fat, Meat By-Products Except Kidney & Liver) 
Hogs. Kidney & Liver 
Horses (Meat, Fat, Meat By-Products Except Kidney & Liver) 
Horses, Kidney & Liver 
Milk 
Sheep (Meat, Fat, Meat By-Products Except Kidney & Liver) 
Sheep, Kidney & Liver 

500 
0.05 
0.5 
0.05 
0.5 
0.05 
0.5 
0.05 
0.5 
0.01 
0.05 
0.5 

..:xperimE:1tal quantities of GARLON 3A and GARLON 4 Herbicides should be requested through Field 
Technical Service and Development Specialists of The Dow Chemical Company. 

l7se Precautions: All directions and use precautions on all product labels should be read and followed. 

--· ~ ......... , ...... _ 
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an overview 
Triclopyr is the active ingredient in 

GARLON" brand herbicides manufac
tured by DowElanco. It is used to 
control unwanted vegetation along 
rights-of-way an:i on forestry sites. 

T'nis brochure will give an overview of 
how triclopyr behaves when it is placed 
in the environment under its intended 
· :ses. 

oroduct 
characteristics 

GARI.Ci-~ herbicide is available in two 
fonnulations. In GARI.ON 3A, 

triclopyr is pres-

ent as an amine salt; with GARLON 4, 
tricbpyr is present as an est.et Each form 
has quite different physical properties. 
The amine salt is somewhat water sol
uble while the ester is not. However, in 
soil, both materials convert to the parent 
triclopyr molecule within a few hours. 
Therefore, the parent molecule is the 
species to consider when evaluating the 
environmental properties of triclopyr 
in soil. In aquatic environments, the two 
forms are considered separately. 

mobility in the 
soil/pc '.ential to 

reach grcundwater 
The potential movement of any chem

ical, including triclopyr, in the soil is 
governed by its affinity for soil organic 

. material and the rate it is degraded 
by soil microorganisms. That 

affinity retards movement and the degra
dation rate determines the length of time 
triclopyr will be present in the soil and 
available for movement. 

Field studies show that triclopyr 
degrades fairly rapidly and is generally 
restricted to the surface layer of soil when 
used according to label directions. Cregon 
State University researchers found that 
less than 20 percent of applied triclopyr 
remained four months following appli
cation. The triclopyr residues that were 
present were restricted to the top 12 
inches of the soil profile. 

Researchers in British Columbia 
studying the persistence of triclopyr 

in coastal forest soils found 
greater than 95 percent of the 
triclopyr had degraded less 
than two months after applica-

. ·,~.JJ, tion. The residues of tridopyr 
'l;r: that remained were found 

~:f X in only the top 4 inches of 
~,. the soil profile. ·. ""~ " , ,.; : These studies also cor-

~re~~·l..ii.;,_~~· :7. relate with laboratory 5oil 
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degradation studies where 
the time required for half 
of the applied triclopyr to 
degrade (half-life) aver-

t about 30 days. 
_ nis research demon

sttates the affinity tric:bpyr 
has for organic material in 
the surface layers of soil. 
The availability for deeper 
movement is restricted by 
its relatively short life in 
the soil. These properties 
greatly reduce the poten
tial for triclopyr to reach 
groundwater. 

runoff 
potential 

A second process associated with the 
mobility of chemicals in soil is surface 
runoff. Chemicals in the top few milli
meters of the surface can be washed 
away during heavy rainfall via overland 
water flow and soil erosion. Therefore, 
small amounts of all chemicals applied 
to soil have runoff potential particularly 
if heavy rain follows an application. The 
- · ·ary tendency of triclopyr is to move 

he top of the soil profile with rainfall, 
rather than run off. In field studies, only 
very small amounts of triclopyr have 
been detected downslope from applica
tion sites. Therefore, surface runoff does 
not represent a significant problem for 
the movement of triclopyr to surface 
waters. 'fypica! pesticide application 
methods use buffer zones near water 
bodies. That is generally a good practice 
to fo!.low to further reduce the potential 
for triclopyr to reach bodies of water. 

dissipation 
in water 

The fate of triclopyr in water is gov
erned by a number of dissipation processes 
and the form of the molecule. The amine 
salt formulation (GARLON 3A) readily 
dissociates to the parent triclopyr 

molecule in water and tends to remain in 
the water column since it is somewhat 
water soluble. In the water column it can 
be rapidly degraded by sunlight Its half
life when exposed to summer sun is just 
a few hours. This form of the molecule 
has very little potential to accumulate 
in aquatic organisms such as fish. It, 
therefore, has a very low toxicity to 
fish as determined in several labora
tory studies. 

The ester form of the molecule (GARI.ON 
4) can be uansformed to the parent mole
cule through several processes. It can 
undergo simple hydrolysis in the water 
column to form the parent molecule. 
Unlike the amine, the ester is sparingly 
water soluble and has a high tendency 
· to move to organic material in sediment. 
Research has shown that, once in sedi
ment, conversion to the parent molecule 
is very rapid with a typical half-life of 
about 3 hours. Once formed, the parent 
molecule will move back to the water 
column, where it prefers to reside, and 
again be subject to photodegradation. 
The ester, itself, can also undergo 
photodegradation with a half-life of 
approximately 12 hours in summer sun. 

The·efore, the ester dissi
pates through a variety of 
environmental processes 
in water which collectively 
will remove the chemical 
from the water column with 
an overall half-life of 12-2 4 
hours. 

The ester has a greater 
tendency than the amine 
to be taken up by fish. 
Because of this tendency, 
the ester has a greater 
degree of toxicity to fish. 
Laboratory studies, how
ever, have shown that in 
fish the ester is also quickly 
converted to th~ parent 

molecule and then rapidly eliminated 
back to the water. The amounts neces
sary to induce short-term toxic effects 
are greater than any amounts expected 
to enter water through runoff, drift or 
accidential overspray. In addition, the 
ester dissipates to a level at which long
term toxic effects are not a concern. 

key points to 
remember 

• niclopyr degrade~ quickly in soil ar~d 
tends to remain in the upper surface layers, 
adsorbed to soil organic material, when 
applied in accordance with the label. 
• 'Iriclopyr has little potential to reach 
groundwater. 
• Once triclopyr moves into the surface 
soil layer, its potential for surface runoff 
is minimal. 
• In aquatic environments, both amine 
and ester forms of tricbpyr will be readily 
converted to the parent molecule which 
can be rapidly degraded by sunlight. 
Potential adverse effects on aquatic 
organisms are unlikely. 
• In general, as a result of the physical 
and chemical properties of triclopyr, it 
has little potential to cause environ
mental concerns. 

. 
~ ~ 
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TOXICOLOGICAL 
AND ENVIRONMENTAL PROPERTIES 

B ased on the large body of scientific data 
available on Accord® herbicide and 
specifically its active ingredient, glyphosate, 

it can be concluded that, when used in accordance 
with label instructions: 
• Accord herbicide has an ample margin of safety 
for mammals, birds, fish and crustaceans following 
single exposures. Following prolonged animal 
exposure, glyphosate does not cause treatment
related tumors, heritable mutations, nerve damage 
or reproductive changes. 

• Accord herbicide is rapidly and completely 
degraded into natural products by microorganisms 
pre'.:: .3nt in soil and water. 

• Accord herbicide does not persist in the envi
ronment and will not leach through soil to water. 

• Accord herbicide does not accumulate in the 
body tissue of animals, birds, fish or crustaceans. 

· · · . · · . . . · Introduction ... · . .':" ·. '.- < . " : · · .:,: . 

The use of Accord herbicide is an effective method 
for the control of undesirable vegetation encoun
tered in timber reforestation and right-of-way 
maintenance. Vegetation management profession
als can apply Accord herbicide without adversely 
affecting human health, wildlife or the environment. 

The purpose of this bulletin is to provide a com
prehensive review of the extensive toxicological 
and environmental study data available on Accord 
herbicide and its active ingredient, glyphosate. 
Data reviewed include environmental fate, degra
dation mechanism, potential for bioaccumulation, 
and tests to assess acute effects and long-term 
(chronic) effects. 

Both Accord herbicide and glyphosate were eval
uated in numerous tests with laboratory animals 
using concentrations at, and far in excess of, the 
normally anticipated exposure levels. Results of 
these tests define the toxicity of the herbicide. 
Using these data and information on the environ
mental fate of the herbicide, an evaluation can be 
made of the likelihood that a toxic effect would 
occur under normal conditions of herbicide use. 

Short-term (acute) toxicological studies have 
been conducted at high dosage levels using 
Accord herbicide and glyphosate. These studies 
are designed to assess the response to a one
time chemical exposure. Results of acute oral and 
dermal toxicological tests are expressed as LD50 

(50% lethal dose) values. 
The LD50 value is the calculated dose of test 

material (usually expressed as milligrams [mg}/ 
kilogram [kg} of body weight) which induced 
mortality in 50% of the test animals. Similarly, the 
acute aquatic LC50 value (50% lethal concentra
tion) is the concentration of test material (usually 
expressed as milligrams [mg]/liter [I] of water) that 
induced mortality in 50% of the test subjects. 

Eye and skin irritation studies have also been 
conducted using rabbits. The test-results are 
expressed as a numerical value based on a scale 
that reflects the increasing degree of irritation. This 
scale ranges from O (no effect level) to 110.0 
(maximum irritation) for the eyes and 0 to 8.0 for 
the skin. 

Results obtained in acute toxicological studies 
with Accord herbicide and glyphosate are pre
sented in Table 1. 
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Accord" Herbicide1 

Oral LD50 (Rat) >5000 mg/kg 

Dermal LD50 (Rabbit) >5000 mg/kg 

Eye Irritation (Rabbit) (FHSA) Score = 0.0 
on a scale of 110.0, 
non-irritating 

Skin Irritation (Rabbit) (FHSA) Score = 0.1 
on a scale of 8.0, 
non-irritating 

Glyphosate 

Oral LD50 (Rat) 5600 mg/kg 

Dermal LD50 (Rabbit) >5000 mg/kg 

Eye Irritation (Rabbit) (FHSA) Score = 6.9 on a 
scale of 110.0, slightly 
irritating 

Skin Irritation (Rabbit) (FHSA) Score= 0.1 
on a scale of 8.0, 
non-irritating 

The acute toxicological effects of exposure to 
Accord herbicide and glyphosate were also 
assessed using honeybees and various animal 
species normally found living in the environment. 
The results (Table 2) show that Accord herbicide is 
pr~ctically non-toxic2 to the majority of aquatic and 
to all avian species tested. 

In actual labeled applications of Accord 
herbicide, which is registered for use over water 
sites, it is highly improbable that the levels of 
glyphosate would ever approach the high 
concentra::Jns used in laboratory testing condi
tions. Hence, with labeled use of Accord 
herbicide, it is very unlikely that concentrations of 
glyphosate would ever reach levels that would be 
harmful to aquatic species. 

In addition to acute toxicological studies, 
long-term studies were carried out in order to 
determine the effects of prolonged exposure to 
glyphosate. These studies were conducted using 
rats, mice, dogs and other animal species. 

In compliance with Federal Insecticide, 
ru1gicica and Rodenticide Act (FIFRA) Guidelines, 
glyphosate was fed to rats at dosages up to 31 

2 

mg/kg body weight/day (equivalent to a dietary 
concentration of about 600 ppm in adult animals). 
No adverse chronic or carcinogenic effects were 
observed. 

Glyphosate was also fed to mice at dosages 
equivalent to dietary concentrations up to 30,000 
ppm in adult animals (3% of the diet). A slight but 
statistically insignificant increase in the incidence of 
microscopic benign (non-cancerous) kidney 
tumors was observed in male mice (3 of 50) 
tested at the 30,000 ppm dose. The same type of 
kidney tumor was also observed in 1 of 50 mice 
that received no glyphosate in this study. 

• • ... ~ ' ,_ .. ,. ,.: ~ t • 

. :· TABLE2 ENVIRONMENTALTOXICITYDATA';~·--
• • " •• ! ' • • • ... • J' ·~ ,• ... 

Accord Herbicide 
-

96 hr LC50 = > 1000 mg/I, practically 
Bluegill Sunfish non-toxic 

96 hr LC50 = >1000 mg/I, practically 
Trout non-toxic 

96 hr LCso = > 10,000 mg/I, practically 
Carp non-toxic 

48 hr LCso = 930 mg/I, practically 
Daphnia magna non-toxic 

Glyphosate 

96 hr LC5o = 120 mg/I, practically 
Bluegill Sunfish non-toxic 

96 hr LC50 = 86 mg/I, slightly toxic 
Trout 

96 hr LC5o = 97 mg/I, slightly toxic 
Fathead Minnow 

96 hrTls0
3 = 115 mg/I, practically 

Carp non-toxic 

48 hr LC5o = 780 mg/I, practically 
Daphnia magna non-toxic 

48 hr Tls0
3

·
4 = > 1 0 mg/I, no more than 

Atlantic Oyster slightly toxic 



96 hr LC50 = 281 mg/I, practically 
Shrimp non-toxic 

96 hr LC50 = 934 mg/I, practically 
Fiddler Crab non-toxic 

96 hr LC50 = 168 mg/I, practically 
Harlequin Fish non-toxic 

8 day LC50 = >4640 ppm, practically 
Mallard Duck non-toxic 

8 day LC50 = >4640 ppm, practically 
Bobwhite Quail non-toxic 

48 hr LD50 = > 100 µg/bee, practically 
Honeybee non-toxic 

· After reviewing the results of this study, the 
Environmental Protection Agency (EPA) publicly 
stated that there was "weak evidence" that 
glyphosate may be an oncogen. 

Contrary to the EPA's supposition, the results of 
the chronic mouse study did not indicate that 
glyphosate causes tumors in mice. This 
determination was the unanimous conclusion of 
1e study's original pathologist, a consultant group 
Jf ten expert pathologists and toxicologists, 
regulatory agencies in Canada, Australia and 
Europe, and the World Health Organization. 

The EPA's Scientific Advisory Panel (SAP) 
reviewed the issue and did not agree with the 
EPA's position. The SAP concludec that there was 
inadequate evidence of animal carcinogenicity; 
glyphosate should be placed into an unclassified 
category; and additional studies should be 
performed to clarify any unresolved questions. 

Subsequently, EPA classified glyphosate in 
"G··'Jup D" or having "inadequate animal evidence of 
oncogenicity," (Federal Register, Vol 52, No. 179, 
pg 34911 ). EPA also requested that a chronic 
feeding study for rats be completed. 

The completed rat study has been submitted to 
the EPA for their review. Monsanto is confident that 
this additional testing will support the conclusion 
that glyphosate is not oncogenic to animals. 

The results of these and other toxicological 
studies using various animal species demonstrate 
that glyphosate does not cause mutagenic effects, 
'"'erve damage, birth defects or adverse reproduc-
;e cnanges. The combined results of both short

term and long-term toxicological studies firmly 
support the following conclusion. Accord herbicide 
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is a material with a low degree of toxicity and will 
not substantially affect human or animal health 
when used in accordance with label directions. 

Extensive studies were performed to evaluate the 
potential of glyphosate to bioaccumulate in the 
food chain. Studies confirm that there is minimal 
tissue retention and rapid elimination of glyphosate 
residue from several animal species including mam
mals, birds, fish and oysters. The lack of retention 
in tissues and the rapid elimination of glyphosate 
from animals indicate that, even in the event of 
repetitive exposures, glyphosate will not accumu
late in the body. 

It is virtually impossible to achieve a glyphosate 
concentration in natural water systems sufficient to 
produce toxic levels or residues in fish. That's 
because glyphosate binds to soil particles very 
tightly. And also because natural lakes, streams 
and other bodies of water are in constant 
movement. 

This conclusion is firmly supported by results of 
laboratory studies in which a variety of freshwater 
fish (catfish, trout, bass) were exposed for 1 Oto 
14 days to water containing glyphosate. The con
centrations of glyphosate were as much as four 
times greater than the maximum instantaneous 
concentration at the water surface under normal 
use conditions. 

Analysis of the exposed fish showed that the 
bioconcentration values for glyphosate in tissues 
were low (in the range of 0.1 to 0.3). Furthermore, 
of the small amount of glyphosa~e detected, most 
was localized in the non-edible portions of the fish. 
These results confirm that glyphosate does not 
accumulate in fish, even after a prolonged high
level exposure. 

In addition to fish, other animal species were 
used to evaluate the potential for glyphosate to 
bioaccumulate. After cows and chickens were fed 
diets containing glyphosate, their milk and eggs 
were analyzed. Glyphosate residues were not 
detectable (i.e., less than 0.025 ppm). 

Feeding studies with chickens, cows and swine 
showed that ingestion of up to 75 ppm glyphosate 
resulted in non-detectable glyphosate residue levels 
(i.e., less than 0.05 ppm) in muscle tissue and fat. 



Results obtained in the various studies per
formed with mammals, birds and fish 
confirm that g!yphos2te will not accumulate in 

1 food chain. 

_:w·~,:Aceord Herbicide .Does Not Persist . 
:'t·,·.·.: ·.-:.=.>in the EnVironment · _· . . ~ 

Results of environmental fate and laboratory 
studies show that glyphosate binds tightly to 
soil particles and does not leach. Under labora
tory conditions, no detectable glyphosate was 
leached from soil contained in columns that 
were eluted with water continuously for 45 days. 

Microorganisms normally present in soil 
degrade glyphosate rapidly (average soil half
life <60 days) and completely into natural 
products-carbon dioxide, nitrogen, phos
phate and h/drogen. Microbial degradation of 
glyphosate proceeds under both aerobic and 
anaerobic conditions. Glyphosate does not 
photodegrade under laboratory conditions. 
And photodegradation of glyphosate in the 
field is considered to be negligible. Loss of 
glyphosate due to chemical decomposition 
and volatilization is also considered negligible. 

The breakdown of glyphosate takes place 
. .marily by microbial degradation. However, 
soil and water microorganisms are not harmed 
as a result of glyphosate decomposition. 
Microorganisms in soil exposed to 5 ppm and 
25 ppm of glyphosate, for example, showed 
no adverse effects in terms of nitrogen fixation, 
nitrification or degradation of protein, starch 
and leaf litter. 

The stability of glyphosate in water has 
been studied under both sterile and non-sterile 
conditions. As expected, glyphosate was 
found to be completely stable in sterile water. 
That's because no microorganisms were pres
ent to degrade it. Laboratory experiments 
indicate that once it is bound to suspended soil 
particles or deposited in bottom soil, glyphosate 
dissipates rapidly from water (half-life of 
approximately 2 weeks). 

Water temperature, degree of water move
ment, water pH and the type of soil present 
in the water are among the key factors deter
mining the water half-life val~e obtained for 
,....,,,ohosate. For example, somewhat longer 

;er half-life values have been reported for 
various non-flowing natural water systems, 
including: sphagnum bog (pH 4.23), 7 weeks; 
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cattail swamp (pH 6.25), 9 weeks; and pond 
water (pH 7.33), 10 weeks. 

· ·:.: Exposure/Environmental Fate Review:~:: 

The potential for glyphosate exposure to 
humans and animals, together with the envi
ronmental fate characteristics of glyphosate, 
have been systematically evaluated. Results 
obtained in these investigations, coupled with 
the relatively low inherent toxicity of glyphosate, 
support the following conclusion. Accord 
herbicide will not cause substantial adverse 
impacts on humans, wildlife or the environ
ment when it is used according to label 
instructions. 

Glyphosate has a very low vapor pressure 
and does not volatilize. This desirable physical 
property minimizes the possibility of human 
and animal exposure. Exposure of humans, 
livestock, and wildlife to glyphosate as a con
sequence of consumption of food is also very 
low. That's because glyphosate does not accu
mulate in the food chain. 

Using toxicological data, the EPA has estab
lished the human acceptable daily intake (ADI) 
value of glyphosate at 0.1 O mg/kg body 
weight/day. This ADI value translates into a 
maximum permissible intake (MPI) value of 6 
mg glyphosate/day for the entire human life 
span. 

Based on the MPI value, it is essentially 
impossible for a person to consume the 
amount of glyphosate necessary to cause 
adverse effects. This conclusion holds true for 
both drinking water and food (meat, fish, fruits, 
vegetables, grain, milk and eggs) obtained from 
areas treated according to label directions with 
Accord herbicide. 

: · .... Thennal Degradation Studies·.: .; .. i· ~ · 

Some of the vegetative management pro
grams currently being practiced involve the 
burning of weeds, trees and brush following 
herbicidal applications. 

Tests show tha~ when glyphosate is burned 
in the air, 72% of the material is changed to 
one of four decomposition products, while the 
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remaining 28% becomes carbon ash. One 
quarter (25%) of the decomposition material is 
water (H20), 4% is acetonitrile (CH3CN), while 
43% comes off as carbon dioxide (CO~ and 
phosphorus pentoxide (P20 5). 

AA assessment of the thermal decomposi
tion products of glyphosate clearly shows that 
they will not cause substantial adverse effects 
on individuals exposed to the smoke or gases 
formed as a result of burning treated vegetation. 
This assessment is based on an application 
rate of 5 quarts/acre, and zero decomposition 
of glyphosate prior to burning. 

Now consider what would happen if all of the 
available glyphosate were to form phosphorus 
pentoxide. Assume there is enough atmospheric 
moisture present to convert it all to phosphoric 
acid {H3P04). The maximum exposure level 
which could possibly be obtained would still be· 
nine times less than the current threshold limit 
value (TLV)5 for phosphoric acid. The maximum 
possible exposure level for acetonitrile would be 
7, 000 times less than its current TLV. 

The established TLV already allows a significant 
margin of safety for individuals occupationally 
exposed to chemical materials. So it is evident 
that exposure to the theoretical maximum levels 
of either of these two materials does not pose 
a threat to humans. 

Water and carbon dioxide are the only other 
decomposition products observed. Tnerefore, it 
is apparent that the burning of unwanted vege
tation following application of Accord herbicide 
will not result in unacceptable atmospheric levels 
of glyphosate decomposition products. 

· · 'Environmental Ecosystem Studies·.~·: 

Independently conducted studies have shown 
that Accord herbicide, when used as directed, 
has little or no effect on wildlife. In a study6 
using black-tailed deer, these animals were 
given a choice of untreated or treated alder 
and alfalfa browse. The deer either showed no 
preference or they actually ate more of the 

1 Accord herbicide formulation contains 41.5% of glyphosate in the form of its 
isoprop}'iamine salt (equivalent to 4 pounds of isopropy1amine salt of N
[phosphonomethyl] glycine per U.S. gallon or 3 pounds per U.S. gallon of the 
acid, glyphosate) and 58.5% inerts (water). 

2 EPA criteria. 

3 TL stands for threshold ~mil. 

4 Concentration which was effective in preventing normal embryonic develop
ment of the oyster eggs. 

5 Estabbsh~j by the American Conference of Governmental Industrial Hygienists 
(ACGIH). Zero wind conditions existed during the application and a bght rain 

5 

treated foliage. Ingestion of browse treated 
with glyphosate did not affect consumption of 
laboratory chow by the deer. 

These findings indicate that the presence of 
glyphosate in upland vegetation would not 
prevent deer from feeding. Nor would it cause 
them to leave an area tr9ated with glyphosate 
in search of food. 

Environmental ecosystem data from the 
"Oregon Forest Ecosystem Study"7 provided 
more valuable information. The study's objec
tive was to learn whether the habitat alteration 
induced by application of glyphosate would 
affect resident populations of small mammals 
and black-tailed deer. Formulated glyphosate 
had no detectable adverse effects on repro
ductive potential, growth or survival in natural 
populations of deer mice-even as long as 
one year after the forest application. 

Furthermore, there were no detectable 
adverse effects on the distribution and abun
dance of deer mice, shrews, Oregon voles or 
Townsend chipmunks resident in the test area 
during the one-year observation period follow
ing glyphosate application. No influx of new 
animals from the surrounding region or any 
significant movement of marked animals away 
from the treated forest areas occurred. 

The results obtained from these studies 
indicate that Accord herbicide, when properly 
applied to natural ecosystems, will not cause 
adverse effects on wildlife health, feeding 
habits or distribution. 

Research on glyphosate, from the Carnation 
Creek Studt, showed the following conclusions 
about this active ingredient in Accord herbicide : 
• Degrades rapidly in soil 
• Is essentially immobile in soil 
• Is not a threat to either groundwater or 
surface water 
• Does not cause adverse health or migrational 
changes in fish 
• Has no direct measurable effects on aquatic 
or terrestrial invertebrates 

(0.22 inch) fell on the first day after treatment. 

6 Sullivan, Thomas P., and Sullivan. Druscilla S. (1979). The effects of glyphosate 
herbicide on food preference and consumption in black-tailed deer. Canadian 
JoumalofZoology,57, 1406. 

7 Newton. M., Howard, F.M .. Kelpsas. B.P., Danhaus. R .. Lettman. C.M .. and 
Dubleman. S. (1984). Gate of glyphosate in an Oregon forest ecosystem, 
Journal of Agricunural and Food Chemistry, 32. 1144. 

8 Forest Pest Management Institute. Proceedings of the Carnation Creek 
Hertiicide Workshop (Sault Ste. Marie. Ontario, Ministry of Forests, Research 
Branch, 1989). 
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WHAT IS 

A
ccord~ herbicide contains the 
active ingredient, glyphosate. 
The scientific name for 

glyphosate is N-(phosphonomethyl) 
glycine, which is a white, odorless 
solid. 

PUTTING GLYPHOSATE 
TO PRACTICAL USE 
Monsanto introduced glyphosate for 
non-crop use in 1974. Major additional 
uses were approved by the Environ
mental Protection Agency (EPA) in 
1976, when it was registered for 
many agricultural uses. 

In 1985, a formulation designed 
to meet the needs of homeowners 
was registered by the EPA. In 1986, 
glyphosate also went through the 
reregistration process as mandated 
by Congress in 1978. 

The effectiveness and desirable 
environmental characteristics of 
glyphosate are important reasons it's 
widely accepted throughout a broad 
base of customer types in a multi
tude of countries. Glyphosate is the 
key to the success of Accord herbi
cide in the utility market. 
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ACCORD' 

Accord is a non-selective, broad 
spectrum, postemergent herbicide 
with systemic activity in plants. This 
means the glyphosate in Accord 
does not distinguish between weeds 
and desirable plants. As a result, carE 
must be taken to protect desirable 
plants from accidental contact. 

Although conifers are relatively 
tolerant to glyphosate, a user should 
always assume that it will kill any 
plant which comes in contact with it 
-by accident or intent. Since 
glyphosate only works on plants that 
have emerged through the soil, it wil 
not affect seeds that have not yet 
sprouted. 

WORKS SYSTEMICALLY TO KILL 
TREATED VEGETATION 
Glyphosate enters the plant by beinr 
absorbed through aboveground part. 
of the plant, such as leaves, stems 
and branches. It does not enter the 
plant through the root system. 



When properly applied to the 
oliaqe of actively growing plants, 
]lyp:1osate is absorbed into the vas
~ular system. Once there, it moves or 
translocates" to the plant's under
Jround root system. Simply put, 
]lyphosate inhibits the normal pro
juction of a specific type of protein 
ound only in plants. 

Obvious signs of treatment may 
iOt be visible for two to four days for 
mnual weeds and up to seven days 
)r more for perennials. Different spe
: ies of plants react differently. Visible 
·ffects are gradual wilting and yellow-
1g of the treated plants, followed by 
:omplete browning, deterioration of 
ilant tissue and ultimate decomposi
on of the underground roots and 

:s. 

LESS RISK OF Off ·SITE DAMAGE 
The glyphosate not absorbed by the 
plant is not taken up by the roots of 
off-site vegetation. Tests have shown 
that glyphosate stays where it is placed 
because it binds tightly to the soil. 
Thus, there is low potential for leach
ing or contamination of ground water. 

Once in contact with the soil, 
glyphosate loses its herbicidal quali
ties and is degraded by soil micro
organisms into natural products
carbon dioxide, water, nitrogen and 
phosphate. The soil microorganisms 
are not harmed by their role in 
glyphosate decomposition. 
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EXTENSIVE TESTING 

T he EPA is the arm of the federal 
government that regulates pes
ticides. Al! pesticides must be 

registered by the EPA before they can 
be sold in the U.S. In addition, state 
by state registration is also required. 
These requirements can be even more 
stringent than the federal standards. 

Before a pesticide can be regis
tered, a variety of studies must be 
conducted and submitted to govern
ment agencies for evaluation. The 
research includes toxicity studies on 
laboratory animals, together with 
metabolism tests and other studies 
to determine the environmental fate 
of the chemical. · 

Toxicological testing with labora
tory animals serves as a model for 
evaluating the potential a substance 
has for causing adverse effects in 
humans. Toxicology studies measure 
the effects of direct exposure to the 
pesticides. 

In addition to these standard tests, 
numerous studies have been con
ducted on non-target impacts such 
as deer; mice, voles, chipmunks and 
aquatic vertebrates and inverte
brates. This diverse testing focused 
on specifics such as how glyphosate 
affects birds' ability to lay eggs, the 
ability of the eggs to survive, and the 
thickness of the egg shells. Additional 
studies also examined the impact of 
glyphosate on habitat change and 
bacteria in the soil. 

While many studies are done, 
they generally fall within two broad 
classifications-acute and chronic. 
Acute studies determine the short
term effects of a material on a test 
animal-usually after a single, high 
dose. Acute studies on glyphosate 
were conducted by four routes of 
exposure: oral, eye, skin and inhalation. 

Oral tests 
The results of acute oral tests done 
on rats, and skin tests done on rab
bits, are expressed as LDso values, 
i.e., the amount of the substance that 
produced death in 50% of the test 
animals. The smaller the LDso number; 
the more toxic the substance. 

Accord herbicide is rated "prac
tically non-toxic," based on oral and 
dermal doses given to rats. It's less 
toxic to rats than table salt following 
acute oral ingestion. Here are the 
approximate oral LDsos for rats fed 
glyphosate and some other familiar 
substances to help put these num
bers into perspective: 

Eye studies 
Accord is rated "essentially non-irri
tating. "The irritation observed 
following exposure to glyphosate was 
completely reversible. 

Skin studies 
In acute skin studies using labora
tory animals, Accord was shown to 
be practically non-irritating. Further; 
Accord did not kill any rabbits when 
maximum amounts were placed on 
their skin. The acute skin LDso value 
is greater than 5,000 mg/kg, which is 
practically non-toxic. 
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Additional tests and surveys 
were conducted to determine the 
effect of glyphosate on human skin. 
Data was recorded from workers 
handling glyphosate and from tests 
with human volunteers. The data ind 
cates that irritation to normal humar 
skin from contact with spray solutior 
of glyphosate is not likely to occur. 

Inhalation studies 
Glyphosate is not volatile, and inha
lation is extremely unlikely. However. 
when rats were forced to breathe 
spray mist continuously for four hour 
at the maximum achievable concen· 
tration, it was found to be no more 
than slightly toxic. 

LONG-TERM TOXICITY TESTS 
Long-term (chronic) toxicological 
studies have been conducted to 
determine the effects of prolonged, 
high-level exposure to glyphosate. 

These studies were conducted 
with rats, mice and other laboratory 
animals. High doses were adminis
tered on a daily basis for the averag 
lifetime of rats and mice and for one 
year for dogs. The results from thes 
tests have provided additional data 
supporting the use of glyphosate. 

Lifetime (two year) feeding stud
ies with mice and rats resulted in EP1 
classification of glyphosate as a 
"Class D" pesticide, i.e., with "inade 
quate animal evidence of oncogenici: 
(tumor causing potential)." 

The mouse study involved dose 
that were unusually high-up to 
30,000 parts per million of the diet. n 
EPA stated that the study data was 
not sufficient to adequately address 
the question of whether apparent 
effects in the study were biological!;, 
relevant. Monsanto is in discussiono 
with the agency on this issue. 



In the rat study, the agency 
:oncluded that the data "did not 
jemonstrate an oncogenic response." 
lhe study was accepted as a chronic 
'eeding study. However, the EPA 
·equested a further rat study using 
1igher dose rates. That study is 
Jnderway. 

.~EPRODUCTIVE AND 
VIUTAGENICITY STUDIES 
_ong-term feeding studies have also 
3hown that glyphosate does not 
:ause reproductive problems. 
:>regnant rabbits and rats given high 
jose levels of glyphosate experienced 
1ormal pregnancies and delivered 
1ormal offspring. 

In a study in which glyphosate 
vas fed continuously over three 
Jenerations, no significant adverse 
~ffects were observed on the ability 
Jf rats to mate, conceive, carry or 
jefiver normal offspring. Nor were any 
:;ignificant adverse effects obsel"Ved 
Jn the ability of those offspring to 
..,, 1J into normal adults. 

Glyphosate has consistently 
been shown to be negative in an 
extensive battery of mutagenicity 
and genotoxicity assays designed to 
evaluate three major endpoints
gene mutations, chromosome 
aberrations and DNA damage and 
repair. Based on the results of these 
studies, it can be concluded that 
glyphosate does not interfere with 
the genetic make-up of cells. 

ENVIRONMENTAL TESTS 
In addition to the testing done with 
laboratory animals, a completely 
different set of tests is done to 
determine how the herbicide reacts 
in the environment. 

Some of these environmental 
studies include toxicology tests with 
domestic animals, aquatic species 
and wildlife. These tests are very 
similar to those conducted on 
laboratory animals. 

Glyphosate by itself was found 
to be only slightly toxic to practically 
nontoxic in laboratory tests with 

numerous aquatic species tested. 
Also, the Accord formulation was 
tested in aquatic species and found to 
be practically non-toxic. 

In actual application and use, 
however, it is highly improbable that 
the levels of glyphosate would ever 
approach the concentrations used in 
laboratory testing conditions. That's 
because it binds tightly to soil 
particles and rapidly and completely 
degrades in soil and water. 

Another series of tests is con
ducted to measure what happens to 
the pesticide itself when it enters the 
environment. Studies measure the 
tendency of the chemical to bind to 
the soil and its likelihood of leaching 
from the soil after rainfall. Other tests 
measure the ability of microorganisms 
in the soil to biodegrade the product. 

Crop residue analysis determines 
how a pesticide is processed, or 
metabolized, by plants. The pesticide 
under study is applied to food or feed 
crops under normal use conditions. 
Then, samples of the crops are 
examined for the presence of the 
pesticide or its metabolites. 

Crop residues for glyphosate are 
primarily in the negligible range. Public 
exposure to residues in food crops is 
extremely low, if present at all. 

Another type of residue study 
involves feeding livestock with feed 
rations which include measured 

· amounts of the pesticide. Then food 
products from the animals are analyzed 
to see if there are any traces of the 
pesticide or its metabolites present. 

Test results show that glyphosate 
does not accumulate in animals, 
birds and aquatic species. Therefore, 
glyphosate can not be passed up the 
food chain. The lack of accumulation 
is also supported by the high water 
solubility of glyphosate and its rapid 
elimination from the body. In fact, 
when milk from lactating cows and 
eggs from chickens fed diets with 
glyphosate were analyzed, no 
residues were detectable. 
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DEfVIONSii"'ATES '3UPERIOR EN~ 

G lyphosate has a v-cry fav.orable 
combination of physical pre.·:.
erties, chemical prc:.;er'. _,. · 

ana environmental fate charac: 
tics. These characteristics res1,;1t i 

minimal impact to the environmer 
when the produc: :;, used in accc- -
dance with label directions. 

;· . CROBIALLY DEGRADES 
~:yphosatt. ;s not persistent in the 

environment. T:1e average half-life in 
soil is less than 60 days, and 90% of 
the glyphosate is degraded ir : its 
natural components in less than six 
months. The breakdown of glyphosate 
takes place primarily by normal soil 
microorganisr.is (bacteria), not 
chemical decomposition. In addition, 
g1yphosate does not photodegrade 
in sunlight under laboratory conditions. 
Furthermore, photodegradation in the 
field is considered to be r:"::Jligible. 

The 'Nater half-life of glyphosate 
is between two and ten weeks. 
Water temperature, degree of water 
movement, pH and type of soil and 
microorganisms preser,t are ~he 
determining factors for the degrada
tior. time of the product. 

SOIL ACilViTY 
Tests have shown that glyphosate 
stays where it is placed because it 
binds tightly to most types of soil 
particles. In a laboratory study, 
columns of soil treated with 
glypho::-3te were leached 
continuous1, w~h water for 45 days. 
The test shcwt:::' that no glyphosate 
was released frc:0 the soil. 
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NON-VOLATILE 
Since glyphosate has a low vapor 
pressure, it does not te·-d to 
vaporize. This characteristic reduces 
the likelihood of any vapor inhalation 
and redistribution by air movement. 

DOES NOT BIOACCUMULATE 
Sti.. ~!eS wit!: several species of ani
ma::. and fish show minimal tissue 
re~er.tion and rapid elimination of 
glyphosate. Once ingested, 
glyphosate is poorly absorbed 
across the gastrointestinal 
memt:-ane. Any mate~':il absorbed is 
rapidly eliminated. These findings 
indicate that even in the event of 
repetitive exposure, glyphosate will 
not accumulate in the body. 

Studies show that glyphosate 
residues in agricultural crops are 
extremely minute-primarily in the 
negligible range. Consequently, the 
exposure of humans, livestock and 
wildlife to residue is extremely small. 

Ft0eding tests with chic'<ens, 
cows and pigs shewed the nge T 

of feed containing up to 75 pprr 
glyphosate resulted in non
detectable residue in muscle anc fat 
Even assuming the highest possible 
exposure to glyphosate-through 
consumption of crops from treated 
fiek or meat from animals tnat he;:: 
gra2..t;;d on treated vegetation-a 
person's intake woulc. .Je well under 
established health protective toler
ance levels. 

CONFIRMED BY RECENT STUDIES 
AROUND THE WORLD 
State-of-the-3.rt studies from a.round 
the world h2 e now been cc ;ipletec 
Results publ:shed by organiz2tions 
including Ort ·:in State University 
and the Can.:: 11an Ministry of 
Forestry clearly confirm the low 
impact of glyphosate on non-target 



) 
.l 

·gan:sr:is such as birds, fish, :.: ::;er 
1c 0trer forest wile ,fe. 

•il addition, the lancmark ;c ~est 
:pact research at Carnation Creel<. 
rit1sn Columoia, consists of 18 stuc 
·s conducted by their government. 
1e'.1 are some of the most complete 
·t.:c;es ever carried oLt in forestrv. 

-:: a result of all these combined· 
- ~rts. environmente:. nformation on 
yphosate is now among the most 
<tsns'· ~of any her:Jicide on the 
:ar.·::t today. 

Sc ACCORD WITH ::2NFIDENCE 
asec on the results of exte -,;ve 

cgical stL.:ies ;n animciS, it 
~nor.strat::d t!' .=:t there is no 

1;vc11ce that .c.·:corc herbicide 
2uses birth c :fects or mutagenic 
iec:s. In adc ::on, data from 
~·,,;r~nmenta :ate studies showed 
, ::::.: no signii:cant advers · effects in 

;: envirc::ment occurrec •oliowing 
;:::osc:re to Acco•.j. 
~egulator; ai;;encies of other 

Jum~:es have also reviewed the 
a:a and have registered g!yohosate 
, • . se as a herbicide. Accord herbi-

:s marketed and effectively 
sd in more than 100 cot..::tn 

.rid the wor!d. 

----------
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MONSANTO DISTRICT OFFICES 

PACIFIC NORTHWEST ......................... 2130 Professional Drive, Suite 200, Roseville, CA 95661, (916) 784-1777 

SOUTHEAST ............................... 1515 Johnson Ferry Road, Suite 200, Marietta, GA 30062, (404) 568-3746 

SOUTH/SOUTHWEST ......................... 1600 E. Pioneer Parkway, Suite 560, Arlington, TX 76010, (817) 860-9915 

NORTHEAST ....................................... 11550 N. Meridian, Suite 200, Carmel, IN 46032, (317) 843-4186 

UPPER MIDWEST ............................ 800 N. Lindbergh Boulevard, M2G, St. Louis, MO 63167, (314) 694-5098 

ALWAYS READ AND FOLLOW LABEL DIRECTIONS FOR ACCORD HERBICIDE. 

Monsanto 
©Monsanto Company 1990 ACCORD is a registered trademark of Monsanto Company. 167-89-UO 

Sponsored 
by Monsanto ~ 

Sound Actions for~//} 
the Environment 



· . .' 

.-;·" 

-H-E-R-B-/-€-1-D-E

by Monsanto 

I 

,j ·· 
j 

· ... : .. 
-! ..... ,.J . 
. ~~I . 



:\.- .. -, .. 

1.. Si:.~(; ··. -., ..... 
i:. •• i 

~!z. :!\~:1:-. I a::: 
:,:, ·:~--~H; .... •;. :~td:: 

.• \. ;• I' 
,1 : ! 
\, .. :_-.:· ~--.:.. -

''"·. ~:.<' R: .: .. -~~.;, 
:!lei:· ::·J~""S. 

·-;:.:'. 
,, '.1 

.-- ..-;:-::. 

' / 
:.· ··-- };,~:,::· 

. ... ~-_.!. 
'&..; ~ 

-~~·~·~: . ... . , •.. 

wi. ., :~w g;·ad: · ~ 
in'.: ': !~·?.\"CS tl 
li~ . :1 and dr.·· 0: 

•,: ~ 
.... ."~: ·~· ;- ( :,-
•· . . . . •' _.._ 

..... .. : .... ' . . 

-· 
~ 
i 

·' 

·.~·.::. \--·~ 
t . . ·~ 

.~ f .. ... . ~ . 
< -· (.-.· 
/-_!. 
:) _; 

' -.. , . .... 

' ( 

... ~, 

, .' 

J 
. I . 
/·,-·j 

.. ::.::;:.:·~'·'·ill: :cc:·:~t bri::!c ~>· :.,.-::.~'.·~· 
: -~:~ili?.ll\" ::O\"L1S th:- .. •~::'.~ th~ ~"",C:.'.:. 



Sp~ayi'."'.; \\"ith Accord can sran as 
• :::arly as m1d-,\\ay i! the South, :-1id-)une 

: ·· rhe M'.dwesr. c. j ea riv ]ulv in far 
- Jnhern areas. such as i\taine. It contin
ues unr!: significant fall color~ a:e present 
For best ~·::suits, \':-_:~~ation should be 

Mar Apr Ivlay June 

I I 

in f:.ill le.:-.:· and vigorously gro\\'ing. 
The si.-:ns of treatment rr · arJear 

more sk~·I\' \\"ith .:·.:cord th-..1 wL.:1 
some ~erbicLes. '- ·::getation trear::d in 
fall w!: :=iO\\"i.Y ar:J naturally blerid i:-: 
with r:· :~ppearance offal; colors. 

July Aug Ser 

I Get the lowdovrn 
on low 
volume spray; g. 

Accord pro\·ides effecti'.-;; resu'.rs wr: :n 
sprayed at low \'Olumes. While srr:a!ler 
2-- Junts of highly concemrated so:::uc·:i 
::.::: used in iow volume applicat:.:ins. 
it's still imrorrz.:1t to get good cc·:erage 
when applyi:i~ :\ccord at low vo .:mes. 

Gerierall· \'OU "'.I neec'. .., : to :).) ~:: · 
lo:.: :-: ;;i'.)~?.. sJiu[iC'~ :--: : : .. ·:when 
:rnpt\·i~:> .. cc~~d ar ic·,\ ·.: .. ::-ie~. /, hif.:~ 
:Jit:!:-;t -~:::iolicarion. b» : ::-~:?.~:~on. t\::
ical'.' .. ' 1.:~ -::":." 15C to 250 ;2.:,0:1s o; ~ :· -": _ 
per c-. :-

·.·-~·-:.: ··.s \V<::~r nee~s r: 
n:... _ .. -:1 t:::::. ~for i.:--.·: ·::::::-:;:::. :· -
catio:--?s -~ 3:· · -:;:.:lcr ::-.:--.:\ n::"i· ·::,··· ·_1 ~ 
six to e:g:'.1: · 
ing ~}--·: c::·:\: 

· as :-:-.:,:-,y acre3. 
: 1etcL: ::o ref.: 

--~ 1.'0H.:~~·. 

\·:::""· · :.:~i:or:-:·. ·~ · .s a. 

_;,. -· 
\Vh-:. 

low voL 
::: ·srerr..-

·, .. ~. - . - . ~j lt: _. : ~ ... 

:: : :::· . a.~~·:·~ 
-·~ 2~;:iy:~- _- -~~::· ~-- :1!~'.- :~ 

'.!~be:. 
·:. :ar. ~.-~:1t ~-- -~ ::i pre
- ~ ~·:j e~·::.::;\": ·~·::::rar:. 

I 
I 
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f ~, J he E.adiarc* spraver is a boomless, low-volume, drift
~P ~on:~ol ~praying" sysr::.-m manufactff·~d by\Vald~··:·:~ 

-: .. · ~pec1alt1es. Accord w0rks very well when apphea 
\\~ti: Radiarc. This unit acce .. ately s. rays in a sharp-edged 
pa·:~·.::i that gives you pr~cis( control -Jver the vege:Jtion 
yo:. cover with h~:·rbicide. its various nozzle sizes produce 
uniform drc }lets without fine particles, providir; excellent 
cjft contrvl. 

.. ·1~ • 

• ~re. m~.1 · 1-ic:::: 
_.(t

1 ur ~\·,:: "'1:·n . 

·,'.'. 

>r 

The Radiarc s~1 r2~-cr deliw:·s l . :ween 5 
and JOO ~;:!Jons per acre at application 
s:ieeds o: l to 20 miles per hour. S\\·arh 
width:: can be adjusted ur to so fec1 in 
diamcit'r. For best results. thr Radiarc 
··:1 rc.\· >:.-ad should l1e mo:'nted in a 
: '""'::::omal position 6 to E rcet ~.'.·,_we 
the rear pl:.~: :,1r:i1 of a skidder or other 
rough-terrain \'ehicle. 

It's impon~nt that the R2'iiarc 
be mounted high en0ur.h tc co:n
pletely cover the tops of che brush 
c ·iopy. :\cc·rd enters rhc .«!H'S ;::nct 
· : . .-es do\\'r, .. .-ard rhro: -'~ ihe emh· 
~1 :<:.nl. :ncluding the rol1: ::ystem. The 
Radiarc sprdy head can be riltcd u~1\i·ard 
and locked in ;·:ace before <i;ipliec:-:.tion 
sc, spray is direcrr .i up\\'ard to co1.\':· 

r:.'.ler regetarion. 
Follo\r ·.:!irectio:-.s in th~ R.adiarc 

nF·1ual. or ask rnur foreman ho\\' to 
:-l' :p the spr2~.~syste:'.~ for the right
of--.. ::~· )'l'U ·re ~·;·rayi~~. 

[ 

T: : ..; on 
ti: 
S': · ction. 

T::~· i< ... J:.: ··-: s,·s::'m co1::rs \\·1th ·1\·e 
st:rndard i.p s~z:s: .l'.>O, .04.5 .. 070 .. 055 
and . E\1. Each nozzle j:-iiwrs differenr
sized .iroplets (from ; .: ;:,.: l.'.'i 5.001) 
microns' and vol um es. T· : .030 an .. 
. :'45 nozzles are :-'.10Sl o: . .-il use.:! in 
io\\' volume utili~ rights-of-wz_.· spr<r 
ing wi;'.1 .\cc '.!rd l'.;;~bicide. 

The choic-: of n·:zz:e for a "c:·;::·, :c:: 
job d'.'Pf'~d~ u~1on dens:~:· :.f Li~~<· 
ho\\';~:· .. :: :1ert :ide y2~·re goiT'.::- .: 
apply.\·~·. · ~.: s~1eed. ~·:ie of rcgecion. 
S\\·2.th \\'b h and the ! :id of co\·e: ::ge 
y·:·_; ,.·am . 



I A range of 
nozzle 
arrar.gements. 

~ .. · ... ~-
_; ·.... ~)~~-'· 

··~ .· . ~ .. . •;, .. 
y.;·1~:i· 

\o: '.ks .~e easily remo\'ed with a spe
cial nut driver. If all nozzles are used, 
more spray\\'] be pla::ed along the 

· ~i:s of the spray pattern than in the 
er. For an e\·en pattern across rhe 

S'.'ray swath. \\'ithout spraying heavily 
z -:he edges. use a nozzle arrange~ent 
s. ;11i:z:r to thi::: 

K =-=!1ozzle P=plug 
N p N !\ N N N N N N ? 
p N N N N N t\ :J N p \ 

-:-~st e;;: :'?..tterns on a drv a~:>a. such 
-- .., --1-·-. I t "··a 1-·· . -•·r ... <·pc:. rd,_:· .O,, USL':::- p1<:ln '· "''c.. 
:: .::I~ac c·f .:- ~:erbicide :tL\. J\ \c:t;e adjust
ments · · -~ !lozzles. p::..igs a:id rheostat 
on the _ ·mol bc·x to obtain .:.n even 
r:iarrern. 
· If you wish :o overlap s~rc.·; S\\·arhs. 
remo\'e anothe~ nozzle at :a::n end to 
make this nozz:e arranger.1ent: 

N=nozzle P=piu~
-' P N N \ N N N : => ~ P 

\'PN NN:' ~N 

-----
'1anu:: ::·..:;-e; :-:-.~ _ .. ;,;es: 

· =~:terr:3 - r s;iecifi~ .. 5e~. ! 

Follow di~ecrions for properly cali
brating the Radiar: sprayer before you 
begin application. L'se the spray guide. 
or ask vour foreman if vou ar~n·t s:Jre 
how to. do it. • 

-\ftei >u\·e adjusted the nc:::::·;;s 
c: · j caliL. :he sprayer. you : 
r :;dy to beg,· ~pray at a pressu;: of 

to 35 psi. 

You can spray u;. ·er 1·egemtion wich c. ~ '1 

1·o!ume handgun. 

I Cluster nozzI s 
make it very ~asy to 
~ ·acy swam width. 

Ciuster nozzles al5.:i pro\·ide good spr2y 
coverage a· :_,\\'er "olumes. Set up for 
right-of-ways; ~c:ying of :\ccorC:. they 
should deliver 3~ ·o 50 gallons of spray 
solution per acre z.: pressures ranging 
frorr. 30 to 40 psi. 

Becc:.:se cluster nozzL m:y produc 
2 \\'ide :·ange of droplet sizes~ consider 
:..isin£ ?.:-: anti-drift a~er.: 

Clu:::-: :-:2::::ies are easy to adjust 
for cha::.;es · rnth and pattern while 
sr~ayir:g. J: , ~he comrol panel 
rL';.::·red ir: - :er's cat. 

Be sure :: __ ~:;;re befo~e spra~·i :- ; 
Accor~ with .: ... : :er r:ozzie~ The· .. "~-
eas\· : - :alit:-ate and high!~, ami~.?.te. 

l 
" 



0 orlowvolume applications, mixAccord on the basis 
of recommended gallons per acre. Aim for 40 to 60 
gallons of spray solution per acre. The recommended 

rate for Accord is 8 to 10 quarts, or 2 to 2.5 gallons per acre. 

After adding Accord, you'll need 1.5 
gallons of non-ionic surfactant for every 
100 gallons of solution. Surfactants 
help the spray solution cover and pene
trate the leaf. For a 300-gallon tank, 
use 4.5 gallons of surfactant. 

A colorant may also be added 
according to label directions. When 
sprayed. it will leave a colored deposit 
on the leaf to help you tell where 
you've gotten coverage. 

I How to figure 
total allons of 
Accor~ per acre. 

First, determine how many acres you 
can cover with a tankload of spray. 
For example, with a 300-gallon tank 
spraying 50 gallons per acre, you can 
treat 6 acres. 

__ 3_oo_..;;;;_ga_I __ = 6 acres 
50gpa 

The recommended rate for Accord 
is 8 to to quarts per acre. So multiply 
the rate times the number of acres to 
find out how many quarts of Accord 
you need per tankload. 

6 acres 
x 8 qts/acre 
48 qts Accord 

Since there are 4 quarts in a gallon, 
divide the number of quarts by 4 to get 
the total gallons of Accord you need 
per tankload. 

48 qts __ .....;__ __ = 12 gals Accord 
4 qts/gal 

I Accord measures up 
when used 
at the proper rates. 

Sometimes adding Accord herbicide at 
higher labeled rates or tank-mixing 
Accord with another herbicide will 
improve control of some species. Follow 
the label directions for how much 
of each herbicide to add to the tank. Or 
ask your foreman. 

Rates of Accgrd - . 

100-gal 
tank 

300-gal 
tank 

500-gal 
tank 

40 gaVacre 5-625 15-18.75 25-31.25 
gallons gallons gallons 

50 gaVacre 4-5 12-15 20-25 
gallons gallons gallons 

60 gaVacre 3.3-41 10-12.5 16.6-20.8 
gallons gallons gallons 

too-gal 300-gal 500-gal 
tank tank tank 

Surfactant 1.5 4.5 7.5 
gallons gallons gallons 

I How to mixa 
300-gallon tank for 
low volume spraying. 

Most tanks hold 300 or 500 gallons of 
solution. If you are using a 300-gallon 
tank, here's how to mix a solution of 
Accord to spray 50 gallons of solution 
per acre: 
1 Fill the tank almost full with clean 
water. 
2 If necessary, you may also add an 
anti-foaming agent. 
3 Add an anti-drift agent, if needed. 
Because some low volume systems are 
designed to control drift, an anti-drift 
agent isn't always required. Ask your 
foreman. 
4 Add 12 to 15 gallons of Accord, 
depending upon the rate specified by 
your foreman. 
5 Add 4.5 gallons of a non-ionic sur
factant. 
6 Add a colorant, if you wish. 
7 Mix thoroughly. 

I Do 's and don 'ts 
to avoid 
mixed results. 

Use clean water! If possible, it's best to 
use city water or another clean, clear 
water source. Reduced control mav 
occur if water containing soil is used, 
such as water from ponds or streams. 
That's because Accord sticks tightly to 
soil. Soil particles also increase the wear 
and tear on spray pumps. 



If you must pump from a creek 
or pond, use adequate filtration 
to remove most soil particles from the 
water before mixing. Don't forget to 
take precautions to prevent backflow 
of herbicide from the rank into the 
water source. 

Keep agitation to a minimum to 
avoid foaming. The solution can be 

ycled by turning the pump on and 
.nning the hose back into the tank for 

a few minutes. 

Be sure to follow all label directions 
for Accord herbicide, surfactants. defoam
ing agents. colorants or dyes added to 
the spray solution. Mix thoroughly. 

I The pattern 
for 
success. 

When spraying a utility right-of-way 
with a low volume boomless sprayer, 
follow a pattern to make sure you 
don't skip an area. 

Start spraying by following the outer 
edge of the right-of-way. making sure 
the end of the spray pattern is still 
within the right-of-way and not hitting 
off-site vegetation. 

Stop at the start of a new span or at 
a visible marker, turn around and 
drive back to the point of entry. Spray a 
swath next to the one already made, 
slightly overlapping the spray patterns. 
Look for wet leaves as an indication of 
coverage. and use a colorant if you 
wish to idemi~1 sprayed leaves. 

When you reach your entry point, turn 
around and spray another path, mo\·ing 
up and down the right-of-way (see dia
gram). It's a little like mowing a lawn. 

Continue this back-and-forth mow
ment. working around any steep slopes. 
ditches or water. Watch where you've 
sprayed to avoid any skips. 



I Dress 
for 
success. 

Successful results include attention to 
personal safety. Always wear protective 
eye cover, a helmet, gloves, and long
sleeved shirt and pants or coveralls 
when applying Accord with a low 
volume spray rig. 

I Rules 
of the 
road. 

Store Accord herbicide in a well-secured 
place away from children or pets. When 
transporting Accord, follow all Depart
ment of Transportation regulations for 
identifying the container. You should 
also carry a copy of the Accord Material 
Safety Data Sheet and the product 
label in your vehicle. 

I Finish up 

~feaning up. 
When the herbicide containers are 
empty, triple-rinse them with water. 
Then pour the rinse water into the 
spray rank for application. The 2.5 
gallon containers should be punctured 
with a knife or other sharp instrument. 
Dispose of empty herbicide containers 
according to local or state regulations. 

Monsanto 

I In case 
of 
emergency ... 

In the event of spills, accidental expo
sure, fire or other emergencies, contact 
your local Monsanto representative 
and the proper authorities. Or call one 
of the following emergency numbers. 

Monsanto Emergency 
Number: 
1-314-694-4000 
Chemtrec Emergency 
Number: 
1-J00-424-9300 
ALWAYS READ AND FOLLOW LABEL 
DIRECTIONS FOR ACCORD HERBICIDE. 

:0 .\\onsanto Company 1990 Accord and Roundup are registered trademarks of Monsanto Company. 'Radiarc is a trademark of Waldrum Specialties. 167-89-l26 
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BLACK & VEATCH Waste Science, Inc. 
Philadelphia Office 

MEMORANDUM 

Southwestern 
Environmental Assessment 
Recreational Area uses 

To: File 

From: Corry T. Platt 

B&V Project 15356.423 
B&V File C 

August 31, 1994 

I have contacted the recreational areas identified on the USGS quadrangles that the 
transmission line ROW passes through and requested the uses of these publically 
owned lands. The following is a listing of the publically owned lands and the uses: 

Missouri 
Table Rock State Park boating, fishing, swimming, & camping 
Mark Twain National Forest hunting, fishing, camping, & hiking 

Arkansas 
Ozark National Forest 
Buffalo National River 
Bull Shoals State Park 

Greers Ferry Lake 
Recreation Area 

Oklahoma 
Greenleaf Lake State Park 

Gruber State Game 

hunting, fishing, camping, & hiking 
canoeing, floating, camping, hiking, horse trails, hunting 
fishing, camping, hiking, volleyball, playground, 
horseshoes 

fishing, boating, swimming, sightseeing, camping, scuba 
diving, spear fishing, nature trails, hunting, dam tours 

swimming, hiking, volleyball, softball, soccer, 
basketball, picnicing, hayrides, nature hikes, arts & 
crafts, mountain bike rental, camping 

Management Area hunting 
Nichols Park 

(a city of Henryetta park) swimming, camping, picn:~·,,g, ball fields, volleyball 


