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SUMMARY 
 
 

 The purpose of this Yearly Operational Plan (hereafter referred to as “YOP”) is to 

outline the National Grid USA Electric Companies’ (hereafter referred to as “National 

Grid”) 2012 program for managing vegetation with herbicides on the included rights-of-

way. This program and YOP has been developed in compliance with 333 CMR 11.00, 

Rights-of-way Management regulations administered by the Massachusetts Department 

of Agricultural Resources (DAR). 

 In compliance with 333 CMR 11.06 and 11.07 and Chapter 85 of the Acts of 

2000, the YOP and notification process provides for a forty-five day public review and 

comment period which starts when DAR publishes a notice in the Environmental 

Monitor, a twenty-one day review period for the municipal notification letter (may run 

simultaneously), and a 48 hour newspaper notice. These review periods give 

communities an opportunity to provide information that help identify additional areas that 

may require specific precautions or protection. 

 Under the supervision of our professional foresters, herbicide applications are 

part of an Integrated Vegetation Management (IVM) program that also uses mechanical 

and natural controls and takes into consideration the cultural use of the landscape. This 

IVM program is outlined in our Five-Year Vegetation Management Plan (VMP), copies 

of which are available upon request or at: 

 

http://www.nationalgridus.com/non_html/National_Grid_VMP_2009-2013.pdf 

 

 National Grid retains independent, experienced contractors to perform the 

treatment applications using herbicide and mechanical control methods.  Herbicides are 

only applied by trained, licensed applicators using hand-held equipment under the direct 

supervision of certified supervisors/foremen.   

 Any comments on this YOP should be directed to the contact person listed in 

Section 9.   
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1. INTRODUCTION 
 
 In compliance with 333 CMR 11.00, Rights-of-way Management, National Grid’s 

Yearly Operational Plan (YOP) outlines their 2012 vegetation management program on 

selected electrical transmission and sub-transmission rights-of-way. This YOP is 

consistent with the terms and procedures set forth in National Grid’s 2009-2013 

Vegetation Management Plan (VMP); with the Massachusetts Pesticide Control Act 

(Chapter 132B); with all pertinent clauses in Chapter 85 of the Acts of 2000; with the 

Massachusetts Endangered Species Act (MESA; MGL c. 131 A) and regulations (321 

CMR 10.00); Wetlands Protection (310 CMR 10.00) and Drinking Water (310 CMR 

22.00) regulations of the Massachusetts Department of Environmental Protection, and 

with all state and federal acts and regulations that apply to right-of-way vegetation 

management in the Commonwealth of Massachusetts. 

 The purpose of 333 CMR 11.00 is to establish a statewide and uniform  

regulatory process which will minimize the uses of, and potential impacts from, 

herbicides in rights-of-way on human health and the environment while allowing for the 

benefits to public safety provided by the selective use of herbicides (333 CMR 

11.01). 

 333 CMR 11.00 (Appendix 1) is the most comprehensive rights-of-way regulation 

in New England. It requires an Integrated Pest Management (in this case IVM) 

approach to right-of-way vegetation management; the establishment of standards and 

procedures to prevent unreasonable risks to humans or the environment, and a multi-

layered system of public and municipal notification that requests input about  

environmentally and culturally sensitive areas. All of this is outlined in National Grid’s 

VMP and annual YOPs, the vehicles for establishing and implementing IVM programs, 

which serve as guides for the public, state and municipal officials, vegetation 

management contract personnel and National Grid. 

 National Grid’s IVM program is carried out over the course of a 3-5 year cycle on 

the company’s 1,500 miles of rights-of-way throughout the Commonwealth. These 

transmission and sub-transmission electric line rights-of-way cover a range of terrain 

types from remote countryside to the middle of busy population centers. In all locations, 

the rights-of-way must be kept clear of vegetation that may interfere with the safe, 
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reliable delivery of electric services. To achieve this goal, National Grid utilizes the IVM 

program described in the VMP and summarized below in Section 3. 
 
 
2. LOCATION OF PROPOSED HERBICIDE TREATMENTS IN 2012 
 
 The rights-of-way proposed for herbicide treatments in 2012 are listed in 

Appendix 2 and the rights-of-way listed to facilitate “touch up” on segments treated in 

2011 are listed in Appendix 3. The municipalities, through which they pass, are listed in 

two tables in Appendix 4, one for the municipalities for 2012 lines and one for the 

municipalities for 2011 “touch-up” lines (some municipalities are listed in both tables). 

 
 
3. INTEGRATED VEGETATION MANAGEMENT, INCLUDING 

ALTERNATIVE CONTROL METHODS 
 
National Grid’s selective use of herbicides for vegetation management is done within 

the context of the IVM program outlined in our VMP.  In brief: IVM is a combination of 

mechanical, chemical and natural controls that minimize the disadvantages and 

maximize the benefits of each.  The integration of all three creates a well-balanced 

program that reduces the negative impact on non-target organisms while controlling 

target vegetation.  IVM is an environmentally responsible means of intentionally 

managing succession by maintaining vegetation below heights that interfere with the 

delivery of electrical service. 

 Mechanical and chemical controls are the direct techniques used to target 

undesirable vegetation (for example, mowing, hand-cutting and herbicide applications, 

as described in Section 6 of the VMP). Natural control is the process of working with the 

cycles of plant succession and interspecies competition to facilitate the spread and 

stabilization of early succession plant communities that discourage the establishment of 

taller, woody vegetation. Natural controls are the result of the conscientious, selective 

use of mechanical and chemical controls. All three depend upon each other in a 

continuous cycle that employs the unique advantages of each.   

 The cultural component of the IVM program is not technically a control method. 

Cultural controls are recognizing and managing changes along the right-of-way that 
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prescribe the choice of IVM techniques and adapting or limiting the specific control 

methods to suit the management situation. These are areas of a right-of-way in which 

economic, agricultural, social and recreational uses affect the IVM management 

techniques applied to the existing vegetation. 

 Within an IVM program, inspections, timing of applications and avoiding fixed 

schedules maximizes control while minimizing herbicide use. The rights-of-way 

scheduled for mechanical and chemical treatments in 2012 have target vegetation 

heights that average from six to ten feet and/or low to moderate densities. Where 

herbicides are applied by trained, licensed and certified applicators using hand held 

equipment, applicators will walk to each target plant and apply the minimal effective 

amount of herbicide (selective herbicide applications). 

 Mechanical control methods will be used where regulatory, cultural and/or 

National Grid policy restrictions require hand cutting and/or mowing, including but not 

limited to the following situations: 

 

1.  All vegetation over twelve feet in height will be cut or mowed and when 

 appropriate the stumps treated with herbicides to prevent re-sprouts.   

 

2.  All conifers less than 2 feet in height are not treated.   

 

3.  Non sprouting conifers taller than 2 feet are hand-cut or mowed without

 herbicides applied to the stumps.   

 

4.  Pitch Pine stumps which re-sprout are cut and treated with herbicides.   

 

5.  Hand cutting and/or mowing are used in “no-spray” sensitive areas (see 

 Appendix 5).   

 

6. Mowing and/or hand cutting are used in areas where easement, National Grid 

 policy and/or landowner agreements preclude herbicide applications.   
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7. Right-of-way sections devoid of trees: areas where non-target, low growing, 

shrubs, ferns and grasses make up the vegetative cover; wet areas where a 

high water table prevents trees from growing; and areas where land use 

prevents the establishment of trees are not treated with herbicides.   

 
 

4. IDENTIFICATION OF TARGET VEGETATION 
 
 The primary target “pest” on an electric right-of-way is woody vegetation, 

primarily trees that are capable of interrupting the safe delivery of energy products to 

our customers. The other targets, in compliance with the New England Power Pool 

(NEPOOL) Vegetation Management Standards, are dense woody vegetation, vines, 

noxious, nuisance and poisonous vegetation, and all vegetation that interferes with 

access around structures, access roads & trails, substations and anywhere in which 

vegetation prevents access to the right-of-way for inspections, maintenance, repairs and 

emergency access to the lines. 

 With a few exceptions, all target species will be removed or controlled during a 

treatment operation. Within the cleared width of the right-of-way, all tree species, except 

conifers less than two feet tall, will be removed or controlled. 

 Tree species are identified as woody plants that mature at heights exceeding 

fifteen feet. These trees must be removed because they are capable of growing tall 

enough to grow into or fall onto the lines. In rare isolated instances, such as in steep 

ravines and on severe slopes, the electric lines are high enough off the ground so that 

mature trees will not interfere with the operation of the line and, therefore, trees may be 

left. 

 Except in no-spray sensitive areas (see Section 5), hardwoods over 12 feet tall 

are hand cut and the are stumps treated with herbicides. Hardwoods less than 12 feet 

tall and woody plant species that present safety problems are treated with herbicides 

using either low volume foliar or basal application methods. As mentioned above, Pitch 

Pine is the only conifer species treated with herbicides. 
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Trees that need to be removed will be identified visually by trained treatment crews and 

include, but are not limited to: 

 

  Ash    Cherry    Maple 
  Aspen   Hemlock    Oak 
  Beech   Pine    Willow 
  Birch    Poplar 

 

 All woody vegetation (trees, shrubs, vines) on or encroaching upon existing 

roads or pathways or immediately adjacent to line structures or equipment will be 

treated by mechanical or herbicide control methods. If no access along the right-of-way 

exists, a pathway will be created and maintained in a suitable location by treating all 

woody vegetation within the selected route. Woody vegetation must be treated in these 

areas to ensure access to and along the right-of-way and line structures for safe and 

efficient inspection, maintenance, and repair operations. 

 Other plant species to be controlled include shrub and vine species and 

vegetation that because of heavy thorn growth or dermal toxicity may be hazardous 

including, but not limited to: 

 

Alder      Grapevines    Poison Ivy 
Bittersweet     Greenbriar    Sumac (poison) 
Blackberry     Hawthorne    Viburnums 
Buckthorn     Japanese Knotweed  Virginia Creeper 
Bush Honeysuckle    Multiflora Rose   Winterberry 
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 Not all vegetation on the right-of-way are considered targets, in fact, most 

species are not targets. Desirable plant species that provide the natural controls in our 

IVM program (where they don’t interfere with NEPOOL requirements) include, but are 

not limited to: 

 
Azaleas     Mountain Holly   Spirea 
Buttonbush     Mountain Laurel  Sumac 
Chokeberry    Privet     Sweet Fern 
Common Juniper    Rhododendron   Sweet Pepperbush 
Dogwoods     Sedges    Viburnums 
High & Low Bush Blueberries  Shadbush   Ferns 
Huckleberry    Sheep Laurel   Grasses & Herbaceous sp. 
 

For a complete list of desirable species and undesirable target species refer to 

Appendix 6. 

 
 
5. SENSITIVE AREAS 

 
The general definition of sensitive areas regulated by 333 CMR 11.04 is as follows:  

 

…any areas within Rights-of-way, including No-Spray and Limited-Spray Areas, 

 in which public health, environmental or agricultural concerns warrant special 

 protection to further minimize risks of unreasonable adverse effects. 

 

 National Grid also has its own designated sensitive areas including landowner 

agreements and easement restrictions. Protecting these sites is accomplished by 

defining specific areas and establishing limited spray and no-spray zones and treatment 

restrictions within these borders based on the sensitivity of each site. 

  

Sensitive areas regulated by 333 CMR 11.00 include the following: 

  Water Supplies: 
   - Zone I’s 
   - Zone II’s 
   - IWPA’s (Interim Wellhead Protection Areas) 
   - Class A Surface Water Sources 
   - Tributaries to a Class A Surface Water Source 
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   - Class B Drinking Water Intakes 
   - Private Wells 
 
  Surface Waters: 
   - Wetlands 
   - Water Over Wetlands 
   - The Mean Annual High Water Line of a River 
   - The Outer Boundary of a Riverfront Area 
   - Certified Vernal Pools 
 
  Cultural Sites: 
   - Agricultural Areas 
   - Inhabited Areas 
 
  Wildlife Areas: 
   - Certified Vernal Pool Habitat 
   - Priority Habitat. 
 
  

 These sensitive areas consist of no-spray areas in which herbicide use is 

prohibited, larger limited spray areas where herbicide use is allowed under certain 

conditions, and/or areas that require special treatment recommendations. Appendix 5 

includes diagrams and a table detailing these conditions. Treatment in limited spray 

areas requires the use of Commonwealth of Massachusetts recommended herbicides 

for use in sensitive areas and application restriction—pursuant to 333 CMR 11.04 

(1)(d)—or in the case of Priority Habitat of State-listed species, approval of the YOP by 

the Natural Heritage and Endangered Species Program (NHESP) of the Massachusetts 

Division of Fisheries & Wildlife. 

 For the purpose of identification, sensitive areas are also separated into readily 

identifiable in the field and not readily identifiable in the field designations: 

 
 1. Sensitive areas “readily identifiable in the field” will be treated and marked 

according to all applicable restrictions listed in 333 CMR 11.00 and 
National Grid’s VMP. These areas include but are not limited to rivers and 
streams, surface waters, wetlands, inhabited areas, agricultural areas and 
road buffers.  

 
 2. Sensitive areas “not readily identifiable in the field” are identified by the 

use of the data marked on our maps and additional data collected in the 
YOP and notification processes before the time of treatment. These areas 
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include, but are not limited to public ground water supplies, public surface 
water supplies and tributaries, private wells, Priority Habitats, certified 
vernal pools, landowner agreements and easement restrictions.   

 

 Sensitive areas will be identified using the appropriate resources from the 

following list (some of which are already included in National Grid’s records): 

 
 1. National Grid right-of-way maps, records and institutional knowledge,  
  

2. Massachusetts Department of Environmental Protection water supply 
maps and/or GIS mapping layers available through MassGIS,  

  
 3. DAR, Municipal Board of Health maps and lists, and National Grid records 
  of identified private wells along the right-of-way,  
 
 4. Correspondence, meetings and input from municipalities within the forty- 
  five day YOP and twenty-one day municipal right-of-way notification letter  
  review and comment periods and the 48 hour newspaper notification  
  (under 333 CMR 11.06 & 11.07 and Chapter 85 of the Acts of 2000),  
 

5. Correspondence and meetings resulting from National Grid's abutter     
notification procedure,  

 
 6. A point person who verifies identified sensitive areas and any additional  
  areas that may require special precautions,  
 
 7. USGS topographical maps,  
 
 8. Information from contractor’s knowledge and records,  
 
 9. Information from MassGIS,  
  
 10. Confidential information from NHESP, and 
 

11. A copy of the YOP and VMP.   
 

 As appropriate, sensitive areas will be identified and marked in the field by either 

National Grid personnel, trained and experienced vegetation management contract 

personnel, and/or by individuals trained in the identification of sensitive areas.   
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Priority Habitat of State-Listed Species 

 In compliance with 321 CMR 10.14, Massachusetts Endangered Species Act 

Regulations, Part II Exemptions, National Grid has submitted this YOP for approval by 

the NHESP.   

 Under the approval process, details about the Priority Habitat of State-listed 

species that our activities might affect and management recommendations are shared 

with National Grid under strict confidentiality agreements. Using this data and best 

management practices, National Grid and contract personnel will follow the appropriate 

vegetation management treatment methods within these sensitive areas. To identify 

Priority Habitats, National Grid and vegetation management contract personnel are 

trained to recognize Priority Habitats using one of the following tools: paper maps, GPS 

coordinates and/or GIS systems. Particularly sensitive State-listed species will be 

reviewed and identified in the field for protection by NHESP approved biologists. 

 

Treatment of Wetlands 

 Pursuant to 333 CMR 11.04(4)(c) based upon the results of two right-of-way 

wetland impact studies, the Massachusetts Department of Food and Agriculture (now 

DAR) in consultation with the Department of Environmental Protection and the Right-of-

way Advisory Panel, made a determination that utilities may treat target plant species, 

except pines, selectively with herbicides in wetlands, under the guidance of an IVM 

program and with sensitive area approved herbicides except within ten feet of standing 

or flowing water. 

 
 
6. DESCRIPTION OF MAP(S) LOCATING THE RIGHT-OF-WAY 
 

YOP map(s) locating the right(s)-of-way and sensitive areas not readily 

identifiable in the field will be sent to the appropriate municipal officials. 

 The maps will include the most current data available at the time of printing. To 

insure that applicable sensitive areas are identified on the maps, National Grid is 

requesting municipal verification of areas currently mapped and the identification of any 

areas not mapped. 
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 The maps are resources and a tool for the public and vegetation management 

crews, therefore, they contain the data needed to identify, mark and treat sensitive 

areas appropriately. At the time of treatment, additional sensitive area information that is 

collected will be added to the information utilized by National Grid’s vegetation 

management contractors. Please note that Zone II's are included on the maps, 

however, National Grid only uses herbicides approved for use within this type of limited 

spray sensitive area. 

 
 
7. PROPOSED HERBICIDES, CARRIERS, ADJUVANTS and RATES 
 

Only Commonwealth of Massachusetts recommended herbicides for use in 

sensitive areas will be used on the full length and width of National Grid's right-of-way 

corridors.  Current herbicide labels are in Appendix 7 and herbicide fact sheets 

developed and/or approved by DAR are in Appendix 8. 

  

The following tables outline the proposed herbicides, tank mixes, application methods 

and estimated application rates: 
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Table 1: Tank Mixes for Low Volume Foliar Applications  

Herbicides & Adjuvants 
Active 
Ingredient 

EPA 
Registration 
Number(s) 

Mix 
Concentration 
(per 100 gals. 
Water) 

Estimated 
Application 
Rate of 
Active 
Ingredient 
Per Acre 

Accord Concentrate* Glyphosate 62719-324 2-5% 16-128 oz. 
Rodeo** Glyphosate 62719-324 2-5% 16-128 oz. 
Krenite S* Fosamine 352-395 6-10% 32-128 oz. 

Escort XP 
Metsulfuron-
Methyl 352-439 2-4 oz. 

0.125-0.8 
oz. 

Arsenal or Polaris*** Imazapyr 
241-346       
241-346-228 0.125%-0.5% 2-8 oz. 

Arsenal Powerline Imazapyr 241-431 0.125%-0.5% 2-8 oz. 
Induce or Aqua Fac or 
other equivalent 
surfactant**** 

not 
applicable 

not 
applicable 0.125%-1% 1-16 oz. 

Point Blank or other drift 
retardant 

not 
applicable 

not 
applicable 6-16 oz. 1-2 oz. 

Carrier: Water 
not 
applicable 

not 
applicable not applicable 

not 
applicable 

     

Table 2: Tank Mixes for Cut Stump Treatment (CST) Applications  

Herbicides & Adjuvants 
Active 
Ingredient 

EPA 
Registration 
Number(s) 

Mix 
Concentration 
(per 100 gals. 
Water) 

Estimated 
Application 
Rate of 
Active 
Ingredient 
Per Acre 

Accord Concentrate* Glyphosate 62719-324 40%-50% 

Per density 
of target 
stems 

Rodeo** Glyphosate 62719-324 40%-50% 

Per density 
of target 
stems 

Arsenal or Polaris*** Imazapyr 

241-346       
                   
241-346-228 

3%-5% 
(mixed with 
Accord 
Concentrate) 

Per density 
of target 
stems 

Arsenal Powerline Imazapyr 241-431 

3%-5% 
(mixed with 
Accord 
Concentrate) 

Per density 
of target 
stems 
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Carriers: Water or 
Windshield Washing Fluid 

not 
applicable 

not 
applicable not applicable 

not 
applicable 

     
* Accord Concentrate or Krenite S are most often applied in combination with Escort and              
 Arsenal.    

** Accord Concentrate is in the process of being replaced by Rodeo.    

*** Imazapyr will not be applied on the same right-of-way in two consecutive years.    

**** Equivalent surfactants, drift retardants and basal oils will only be used in case those listed are no longer 

       available or more effective alternatives become available.     

 
 
Table 3: Tank Mixes for Low Volume Basal Applications  

Herbicides & Adjuvants 
Active 
Ingredient 

EPA 
Registration 
Number(s) 

Mix 
Concentration 
(per 100 gals. 
Water) 

Estimated 
Application 
Rate of 
Active 
Ingredient 
Per Acre 

Garlon 4 Triclopyr 62719-40 15%-30% 0.5-3 pints 
Garlon 4 Ultra Triclopyr 62719-527 15%-30% 0.5-3 pints 
Carrier: Arborchem's low 
odor basal oil or 
equivalent 

not 
applicable 

not 
applicable 70%-85& 24-144 oz. 

     
 
 
8. PROCEDURES AND LOCATIONS FOR HANDLING, MIXING, AND 

LOADING HERBICIDE CONCENTRATES 
 
 National Grid retains independent contractors to accomplish all aspects of 

handling, mixing, and loading herbicide concentrates.  As a contractual term, 

contractors are required to comply with all applicable laws, regulations, and rules 

pertaining to handling, mixing, and loading herbicide concentrates. 

 The majority of the handling, mixing, and loading of herbicide concentrates is 

done at the contractor's base location.  If it is necessary to handle, mix, or load 

herbicide concentrates at any other location, the contractor is required to comply with 

herbicide label directions and existing regulations regarding setbacks from Sensitive 

Areas and safety precautions. 
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 However, National Grid does expect that at a minimum, the following standards 

will be followed: 

 

1. no handling, mixing, or loading of herbicide concentrates will be done on a right-

of-way in the following situation:  

a. within the buffer zones adjacent to any drinking water supplies or surface 

water,  

b. within 100 feet of any other Sensitive Area.   

 

2. All water to be used mixing herbicide solutions will be secured from a faucet or 

open bodies of water, that are not drinking water supplies.   

 

3. If pumps are used they must be equipped with anti-siphoning devices.   

 

4. Pumps and hoses used for water will not be used to pump or mix herbicides.   

 
 
9. INDIVIDUALS SUPERVISING THE YOP 
 
Overall supervision of the YOP will be performed by: 
 
 

Dawn Travalini, 
Lead Vegetation Strategy Specialist 
40 Sylvan Road 
Waltham, MA  02451 
Phone: 781-907-2448 
 

 
 The New England Lead Vegetation Strategy Specialist is ultimately responsible 

for the preparation and implementation of this YOP including: work scheduling,  

procurement of necessary permits, municipal notifications, liaison between National 

Grid and landowners, local and state officials, or other interested parties, and for 

ensuring overall compliance with the VMP and this YOP.   

 Coordination of the field application of the YOP, including prescription of 

herbicides, general application methods for each right-of-way, and contractor selection 

16 
 



will be performed by National Grid foresters.  National Grid’s Transmission Foresters 

are: 

  
Anne-Marie Moran   Mariclaire Rigby  Jason Magoon 
Manager, T&D Forestry, NE Senior Forester  Senior Forester 
939 Southbridge Street  40 Sylvan Road  939 Southbridge Street 
Worcester, MA 01610  Waltham, MA  02451    Worcester, MA 01610 
(508) 860-6925   (781) 907-2442  (508) 860-6212 
 
 
10. CONTRACTORS THAT WILL PERFORM HERBICIDE 

TREATMENTS 
 
 National Grid retains independent, professional, experienced contractors to 

perform the treatment applications. The contractor’s supervisors and foremen are 

responsible for: field level implementation of this YOP, coordinating and observing the 

daily activities of the treatment crews, providing liaison between National Grid and 

landowners, local officials or other interested parties, and ensuring compliance with the 

VMP and YOP. 

 The following contractors will perform herbicide applications on National Grid’s 

rights-of-way: 

 
• Vegetation Control Service, Inc. 

   342 Main Street 
   Athol, MA 01331 
   (603) 526-4122 
 
 

• Lewis Tree Service, Inc 
   300 Lucius Gordon Drive 
   West Henrietta, NY 14586 
   (585) 436-3208 
        
 

• Asplundh Tree Expert Company 
   15 Pleasant Harbour Road  
   Plymouth, MA 02360 
   (508) 326-4127 
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11. REMEDIAL SPILL AND EMERGENCY PLAN 
 

This section is offered as a general procedural guide for responding to chemical 

spills or related accidents (related accidents include, but are not limited to fire, poisoning 

and vehicle accidents). National Grid contracts with independent, professional, certified 

herbicide applicators that are responsible for the containment, clean up and reporting of 

chemical spills or accidents. The following is, therefore, only a guide to the minimum 

resources that shall be available to the treatment crew in the event of a chemical spill or 

emergency: 

 
Types of Chemical Spills that Require Action 
 
Chemicals include, but are not limited to the following: 
 
 �Herbicides      �Diesel Fuel 
 �Bar and Chain Oil     �Gasoline 
 �Motor and Hydraulic Oil/Fluids   �Title 3 Hazmat Materials 
 

Required Spill Response Equipment 

As a minimum, the treatment crew should have available on the job site: 
 
 � YOP with Emergency Contact List  � Shovel 
 � Material Safety Data Sheets (MSDS)   � Broom 
 � Product Label      � Flagging 
 � Product Fact Sheets (when applicable) � Leak Proof Container 
 � Appropriate Absorbent Material   � Heavy-duty Plastic Bags 
 
Personal Contact 

In the event of Personal Contact with hazardous chemicals: 

 � Wash affected area with plenty of soap and water 
 � Change clothing which has absorbed hazardous chemicals 
 � If necessary, contact a physician 
 � If necessary, contact the proper emergency services 

 � If necessary, follow the procedures for Reportable or Non-Reportable Spills as 
outlined below 

 � Avoid breathing the fumes of hazardous chemicals. 
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Clean-up Procedures 

 Education and attention will constantly be directed at accident and spill 

prevention, however, in the event of an unfortunate incident, a spill response check list 

is included below (Table 8) which can be filled out and used as a procedural guide. 

 

Reference Tables (information subject to change as necessary) 

Table 4: Herbicide Manufacturers  
Manufacturer Telephone Number Special Instructions 
BASF Corporation (800) 832-4357   
Dow Agro Sciences (800) 992-5994   
E.I. du Pont de Nemours and Co. (800) 441-3637 Medical Emergencies 
Monsanto (314) 694-4000   
NuFarm (877) 325-1840 Medical Emergencies 

 
 
Table 5: State Agencies   

State Agency Telephone Number Special Instructions 
DAR, Pesticide Bureau (617) 626-1700 A.S.A.P. (within 48 hours) 

Emergency Response 
Coordinator: 
(617) 292-5507 
Southeast Region:      
(508) 946-2700 
Northeast Region:  
(978) 694-3200 
Central Region:           
(508) 792-7650 

Massachusetts Department of 
Environmental Protection, 
Emergency Response Section 

Western Region:         
(413) 784-1100 

For emergencies involving 
reportable quantities of 
hazardous materials, call 
within 2 hours.   
 
Required info: 
City/town, street address, 
site name (if applicable), 
material, quantity released, 
environment impact 

Massachusetts Poison 
Information Centers 800-682-9211 

For medical emergencies 
involving suspected or 
known pesticide poisoning 
symptoms 
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Table 6:  Emergency Services   
Emergency Service Telephone Number Special Instructions 

Massachusetts State Police (508) 820-2121 
Framingham, after hours 
number 

Local Police/Fire Dept 911   
ChemTrec (800) 424-9300   
Clean Harbors (800) OIL-TANK   

Pesticide Hotline (800) 858-7378 
PST: 5:30 am - 4:30 pm 
web:www.NPIC.orst.edu 

 
 
Table 7: National Grid contacts in the case of a spill or accident 
Name Telephone Number Address  

Mariclaire Rigby (781) 907-2442 

National Grid                   
40 Sylvan Road           
Waltham, MA 02451 

Jason Magoon (508) 860-6212 

National Grid                   
939 Southbridge Street   
Worcester, MA 01610 

Anne-Marie Moran (508) 860-6925 

National Grid                   
939 Southbridge Street   
Worcester, MA 01610 
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Table 8: Remedial Plan to Address Spills 
    

REPORTABLE SPILLS (Spills of reportable quantity of material):  
FOLLOW STEPS 1-11 

    
NON-REPORTABLE SPILLS: FOLLOW STEPS 1,2,3,4,7,8,&,9 and  

contact the National Grid Transmission Forester. 
    
Order ACTION   Done (√ ) 
1 Use any and all PPE as directed by product label or MSDS.     

2 
Cordon-off spill area to unauthorized people and traffic to reduce the spread and 
exposure of the spill.     

3 
Identify source of spill and apply corrective action, if possible stop or limit any 
additional amount of spilled product.     

4 
Contain spill and confine the spread by damming or diking with soil, clay or other 
absorbent materials.     

Report spill of "reportable quantity" to the Massachusetts DEP and DAR:   
Massachusetts DAR, Pesticide Bureau (617) 626-1700   

5 
Massachusetts Department of Environmental 
Protection, Emergency Response Section 
(appropriate district) 

See Table 5 
  

6 

If the spill cannot be contained or cleaned-up properly, or if there is a threat of 
contamination to any bodies of water, immediately contact any of the following 
applicable emergency response personnel:   

  Local fire, police, rescue 911   
  National Grid Transmission Forester See Table 7   
  Product Manufacturer(s)     
  1   
  2   
  3 

See Table 4 and/or Herbicide 
Label (Appendix 7) 

  
  ChemTrec (800) 424-9300   
  Additional emergency personnel     

  
If there is a doubt as to who should be 
notified, contact Massachusetts State Police. 

(617) 566-4500 or 911 
  

7 
Remain at the scene to provide information and assistance to responding 
emergency clean-up crews.     

8 
Refer to the various sources of information relative to handling and clean up of 
spilled product.     

9 If possible, complete the process of "soaking up" with absorbent materials.     

10 
Sweep or shovel contaminated products and soil into leak proof containers for 
proper disposal at approved location.     

11 Spread activated charcoal over spill area to inactivate any residual herbicide.     
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333 CMR 11.00: RIGHTS OF WAY MANAGEMENT 

Section 

 11.01 Purpose 
 11.02 Definitions 
 11.03 General Provisions 
 11.04 Sensitive Area Restrictions 
 11.05 Vegetation Management Plan (VMP) 
 11.06 Yearly Operational Plan (YOP) 
 11.07 Public Notification 
 11.08 Notice of Modification and Revocation 
 11.09 Right-of-Appeal 
 11.10 Penalties 
 11.11 Rights-of-Way Advisory Panel 

11.01: Purpose  

The purpose of 333 CMR 11.00 is to establish a statewide and uniform regulatory process 
which will minimize the uses of, and potential impacts from herbicides in rights-of-way on 
human health and the environment while allowing for the benefits to public safety 
provided by the selective use of herbicides. Specific goals of 333 CMR 11.00 are to: 

1. Ensure that an Integrated Pest Management (IPM) approach to vegetation 
management is utilized on all rights-of-way covered by 333 CMR 11.00. 

2. Establish standards, requirements and procedures necessary to prevent 
unreasonable risks to humans or the environment, taking into account the 
economic, social and environmental costs and benefits of the use of any 
pesticide. 

3. Ensure ample opportunity for public and municipal agency input on potential 
impacts of herbicide application to rights-of-way in environmentally 
sensitive areas. 

4. Establish a mechanism for public and municipal review of rights-of-way 
maintenance plans. 

11.02: Definitions 

For the purposes of 333 CMR 11.00, unless the context clearly requires otherwise, the 
following definitions shall apply: 

Agricultural Area includes, but is not limited to, actively cultivated gardens, 
greenhouses, orchards, fields, pastures, and other areas under cultivation or 
agricultural management. 

Applicant, any person representing any federal, state or local government or agency, 
utility, railroad or pipeline, that intends to maintain a right-of-way in the Commonwealth 
by application of herbicides. 
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Associated Surface Water Body, as identified on the most current available maps prepared 
by the Department of Environmental Protection, any body of water that is hydrologically 
connected to a Class A surface water source. 

Ballast, the coarse gravel or crushed rock on which the ties, tracks and switching, signaling 
and communication devices of a railroad are laid. 

Broadcast, any non-selective herbicide application technique which results in 
application to all vegetation within a target area. 

Certified Vernal Pool, a confined basin depression, certified and mapped by NHESP 
pursuant to the provisions of 310 CMR 10.57(2)(a)5,6, which, at least in most years, holds 
water for a minimum of two continuous months during the spring and/or summer, and 
which is free of adult fish populations. 

Certified Vernal Pool Habitat, that vernal pool habitat which has been certified and 
mapped by NHESP pursuant to the provisions of 310 CMR 10.57(2)(a)5,6 or, in the event 
that such habitat has not been mapped, the area extending 100 feet horizontally outward 
from the boundary of any Certified Vernal Pool. 

Class A Waters, waters which are designated as a source of public water supply, as 
defined in 314 CMR 4.05(3)(a). 

Class B Drinking Water Intakes, intakes to Class B waters suitable as sources of public 
water supply with appropriate treatment, as defined at 314 CMR 4.05(3)(b) and as 
identified on the most current available maps prepared by the Department of 
Environmental Protection. 

Department, the Department of Agricultural Resources. 

FIFRA, the Federal Insecticide, Fungicide and Rodenticide Act, Public Law 92- 516. 

Foliar Treatment, any technique which applies herbicide to leaves of target 
vegetation. 

Inhabited Area, any area where people generally live, work or gather, including, but not 
limited to, any residence, school, hospital, park or recreational facility. 

Interim Wellhead Protection Area (IWPA), for public water systems using wells or well 
fields that lack a Department of Environmental Protection-approved Zone II, an interim 
wellhead protection area, as that term is defined in the Massachusetts drinking water 
regulations, 310 CMR 22.02, and as identified on the most current available maps 
prepared by the Department of Environmental Protection, shall apply. Generally, this is a 
1/2- mile radius for sources whose approved pumping rate is 100,000 gallons per day 
or greater. For smaller sources, the radius in feet is determined by multiplying the 
approved pumping rate in gallons per minute by 32 and adding 400. 
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Limited Application Waiver, a waiver from the requirements of 333 CMR 11.05 and 
11.06, granted at the Department’s sole discretion pursuant to 333 CMR 11.03(14), 
when the reason for the application is emergency public health or safety or when the 
application is for one time only. 

Limited Spray Area, any area that is both within a Right-of-Way and within: 
(a)  any Zone II  or IWPA  

(b)  a distance of between 100 feet and 400 feet of any Class A Surface Water 
Source 

(c) a distance of between 10 and 200 feet of any tributary or associated surface 
water body where the tributary or associated surface water body runs 
outside the Zone A for the Class A surface water source 

(d)  a lateral distance of between 100 and 200 feet for 400 feet upstream, on 
both sides of the river, of a Class B Drinking Water Intake 

(e) a distance of between 50 and 100 feet of any identified Private Well 

(f) a distance of between 10 and 100 feet of any Wetlands or Water Over 
Wetlands 

(g) a distance of between 10 feet from the mean annual high water line of any 
river and the outer boundary of the Riverfront Area 

(h)  a distance of between ten feet from any Certified Vernal Pool and the outer 
boundary of any Certified Vernal Pool Habitat 

(i) a distance of 1oo feet of any Agricultural or Inhabited Area. 

Low Pressure, pressure under 60 pounds per square inch (psi). 

Maps, United States Geological Survey maps of scale 1:25,000 or other maps, as 
determined by the Department, which are of such accuracy and scale to provide sufficient 
detail so that sensitive areas can be delineated. 

NHESP, the Natural Heritage and Endangered Species Program within the 
Massachusetts Division of Fisheries and Wildlife. 

No-Spray Area, any area that is both within a Right-of-Way and within: 

( a )  a n y  Z o n e  I  
(b)100 feet of any Class A Surface Water Source 

( c )  100 feet of any tributary or associated surface water body where the tributary 
or associated surface water body runs within 400 feet of a Class A surface 
water source 

( d )  10 feet of any tributary or associated surface water body where the tributary 
or associated surface water body is at a distance greater than 400 feet from a 
Class A surface water source 

( e )  a lateral distance of 100 feet for 400 feet upstream, on both sides of the river, of a 
Class B Drinking Water Intake 

( f )  50 feet of any identified Private Well 

(g) 10 feet of any Wetlands or Water Over Wetlands 

( h )  10 feet of the mean annual high-water line of any river 

( i )  10 feet of any Certified Vernal Pool.  

Person, an individual, association, partnership, corporation, company, business 
organization, trust, estate, the Commonwealth or its political subdivisions, 
administrative agencies, public or quasi-public corporation or body, or any other 
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legal entity or its legal representatives, agent or assignee, or a group of persons. 

Person Aggrieved, any person who, because of an act or failure to act by the Department 
may suffer an injury in fact which is different either in kind or magnitude from that 
suffered by the general public and which is within the scope of the interests identified in 
333 CMR 11.00. Such person must specify in writing sufficient facts to allow the 
Department to determine whether or not the person is in fact aggrieved. 

Private Well, any private drinking water supply identified by the local Board of Health, the 
well owner or the Department of Agricultural Resources. 

Private Well Registry,  a registry of private wells located within 100 feet of a right-of-
way which is maintained by the Department of Agricultural Resources. Homeowners 
must notify the Department by completing a registration form which is available 
directly from the Department or online at the Department website. 

Public Ground Water Source, a source of water for a Public Water Supply System, as that 
term is defined in the Massachusetts drinking water regulations at 310 CMR 22.02. 

Public Water Supplier, as defined at 310 CMR 22.02(1), any person who owns or operates a 
public water supply system. 

Right(s)-of-Way (ROW), any roadway, or thoroughfare on which public passage is 
made and any corridor of land over which facilities such as railroads, powerlines, 
pipelines, conduits, channels or communication lines or bicycle paths are located. 

Rights-of-Way Advisory Panel, a panel established to advise the Department on issues 
relating to 333 CMR 11.00 and to fulfill specific functions as detailed within 333 CMR 
11.05 and 11.11. 

River, a river as defined at 310 CMR 10.04 and as identified on the most current available 
maps prepared by the Department of Environmental Protection. 

Riverfront Area, a riverfront area as defined at 310 CMR 10.58(2) and as identified on 
the most current available maps prepared by the Department of Environmental 
Protection. In general, this term shall mean the area between the mean annual high-water 
line of a perennially flowing river and a parallel line 200 feet away. 

Selective Application, any application of herbicides, in such a manner that the delivery 
to the target vegetation is optimized and delivery to non-target vegetation and the 
environment is minimized. 

Sensitive Areas, as defined in 333 CMR 11.04, any areas within Rights-of-Way, including 
No-Spray and Limited-Spray Areas, in which public health, environmental or 
agricultural concerns warrant special protection to further minimize risks of 
unreasonable adverse effects. 
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State-listed Species, any species on the Massachusetts list of Endangered, 
Threatened, and Special Concern Species as described in the Massachusetts 
Endangered Species Act (M.G.L. c. 131A; 321 CMR 10.02). 

State-listed Species Habitat, the Estimated Habitats of Rare Wildlife (310 CMR 10.59 and 
10.37) and the Priority Habitats for State-listed Species (321 CMR 10.02) as shown on 
the most recent edition of the Massachusetts Natural Heritage Atlas prepared by 
NHESP. 

Stem Treatment, any technique including, but not limited to, stump, basal, stem, injection, 
banding, frill, or girdle and any other technique which delivers herbicide at low 
pressure to the stump, base or stem of the target vegetation. 

Surface Water Source, any lake, pond, reservoir, river, stream or impoundment designated 
as a public water supply in the Massachusetts Surface Water Quality Standards, 314 CMR 
4.00, as identified on the most current available maps prepared by the Department of 
Environmental Protection. 

Target Vegetation, any plant species which has the potential to interfere with the operation 
and safety of the right-of-way. 

Touch-up Application, any limited application of herbicides following an initial treatment, 
which is necessary to achieve the desired vegetation control. 

Tributary, as identified on the most current available maps prepared by the Department 
of Environmental Protection, any body of running, or intermittently running, water which 
moves in a definite channel, naturally or artificially created, in the ground due to a 
hydraulic gradient, and which ultimately flows into a Class A surface water source, as 
defined in 314 CMR 4.05(3)(a). 

Vegetation Management Plan (VMP), a long term management plan for the 
applicant's right-of-way system which describes the intended program for 
vegetation control over a five year period. 

Vernal Pool, see Certified Vernal Pool. 

Water Over Wetlands, the ocean or any estuary, lake or pond as defined at 310 CMR 
10.04. 

Wetland(s), 
any of the following areas as defined in 310 CMR 10.02(1)(a), (b), (c) and (f): 

(a) Any bank, the ocean 
any freshwater wetland, any estuary 
any coastal wetland, any creek 
any beach, bordering any river 

any dune, on any stream 
any flat, any pond 
any marsh, or any lake 
or any swamp 
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(b) Land under any of the water bodies listed above 

(c) Land subject to tidal action 
  (f) Riverfront area. 

Wetlands Determination, a written determination of the boundaries of Wetlands and 
boundaries of areas within 100 feet of Wetlands in accordance with the regulations of the 
Department of Environmental Protection (DEP) at 310 CMR 10.05(3)(a)1. and 2.. 310 
CMR 10.03(6)(b) require applicants not eligible for a public utility exemption to submit 
these determinations with their VMPs if they will apply herbicides within 100 feet of 
wetlands and will not submit a Notice of Intent under M.G.L.c. 131, §40, the Wetlands 
Protection Act. In order to obtain a Wetlands Determination, the applicant should 
submit a request to the conservation commission on maps of a scale that will enable the 
conservation commission or Department of Environmental Protection to find and delineate 
the boundaries of Wetlands and buffer zones within the vicinity of the right-of-way 
herbicide management area. To be considered “valid”, the Wetlands Determination 
should be made no sooner than six months immediately prior to the submission of the 
Vegetation Management Plan. The Wetlands Determination shall cover the period of 
the Vegetation Management Plan only and shall expire at the end of the five year period 
of that Vegetation Management Plan. 

Yearly Operational Plan (YOP), the yearly operational plan which describes the detailed 
vegetation management operation for the calendar year consistent with the terms of the 
long term Vegetation Management Plan. 

Zone A, as identified on the most current available maps prepared by the Department of 
Environmental Protection, the protective land area for a Surface Water Source, Class A 
water source, Tributary, or Associated Surface Water Body defined in 310 CMR 22.02 as: 

(a) the land area between the Class A surface water source and the upper 
boundary of the bank; 

(b) the land area within a 400 foot lateral distance from the upper boundary of the 
bank of a Class A surface water source, as defined in 314 CMR 4.05(3)(a); and 

(c) the land area within a 200 foot lateral distance from the upper boundary of the 
bank of a Tributary or Associated Surface Water Body. 

Zone I, as identified on the most current available maps prepared by the Department of 
Environmental Protection and as defined at 310 CMR 22.02, the protective radius 
required around a public water supply well or wellfield. For public water system wells 
with approved yields of 100,000 gallons per day (gpd) or greater, the protective radius is 
400 feet. Tubular wellfields require a 250 foot protective radius. Protective radii for all 
other public water system wells are determined by the following equation: Zone I 
radius in feet = (150 x log of pumping rate in gpd) –350. 

Zone II, as identified on the most current available maps prepared by the Department 
of Environmental Protection and as defined at 310 CMR 22.02, the aquifer recharge area 
for a public water supply well or wellfield. 
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11.03: General Provisions 

(1) No person shall use an herbicide for the purpose of clearing or maintaining a right-of-
way unless appropriately certified by the Department, or licensed by the Department and 
working under the on-site supervision of an appropriately certified applicator. 

(2) No person shall use an herbicide for the purpose of clearing or maintaining a right-of-
way except in accordance with a Vegetation Management Plan (VMP) and a Yearly 
Operational Plan (YOP) as approved by the Department. The YOP shall be available at 
the work site at all times during herbicide applications and be made available to the 
Department and municipal officials including the Conservation Commission and Board 
of Health upon reasonable request. 

(3) No person shall handle, mix or load an herbicide concentrate on a right-of- way 
within 100 feet of a sensitive area. 

(4) The perimeter of any sensitive areas which are not readily identifiable on the ROW 
shall be identified with a clearly visible marker system, consistent with the VMP, prior to 
any herbicide application. 

(5) No foliar application of herbicides shall be used to control vegetation greater than 12 
feet in height except for side trimming. 

(6) No herbicide shall be applied when the wind velocity is such that there is a high 
propensity to drift off target and/or during measurable precipitation, and no person shall 
apply herbicides in such a manner that results in drift into any No-spray Area. 

(7) No person shall apply herbicides by aircraft for the purpose of clearing or 
maintaining a right-of-way. 

(8) No touch-up applications shall be carried out except under the following 
conditions: 

(a) Touch-up applications must occur within 12 months of the initial 
application. 

(b) All applicable public notification procedures of M.G.L. c. 132B, § 6B, as outlined 
in 333 CMR 11.07(1) and (3), are followed. 

(c) No more than 10% of the initially identified target vegetation on the 
applicant's right-of-way in any municipality may be treated and the total amount 
of herbicide applied in any one year shall not exceed the limits specified by the 
label or Yearly Operational Plan. 

(d) The Department may impose such additional restrictions or conditions on the use 
of herbicides as it deems necessary to protect public health and the environment. 

(9) The Department will maintain mailing lists of individuals and groups desiring to 
obtain notices on various aspects of the Program. 
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(10) No person shall apply any herbicide identified as a Potential Ground Water 
Contaminant pursuant to 333 CMR 12.00 to a right-of-way. 

(11) No person shall use an herbicide for the purpose of clearing or maintaining a right-of-
way unless that person has obtained the most current available map of public ground 
water sources from the Department of Environmental Protection. 

(12) No person shall use an herbicide for the purpose of clearing or maintaining a right-of-
way unless that person has done one or more of the following: 

(a) obtained a current list of identified Private Wells within 100 feet of the right-of-
way from the Board of Health, or 

(b) obtained a current list of all private wells, within 100 feet of the right of way 
from the Department of Agricultural Resources private well registry; or 

(c) followed an alternative Private Well identification method outlined in an approved 
YOP. 

(13) The applicator shall provide any employee of any state agency, or authority as 
defined in M.G.L. c. 3, § 39, when such employee is, within a right-of-way, using 
pesticides, supervising the use of pesticides, or present during the use of pesticides, with 
personal protective equipment and clothing. Applicators should note that other federal or 
state laws or regulations pertaining to pesticide applications may require this personal 
protective equipment to include protections according to Material Safety Data Sheets 
(MSDS’s), the product label, and any other supporting technical data supplied by the 
manufacturer. 

(14) Notwithstanding the provisions of 333 CMR 11.03(2) or other provisions of 333 
CMR 11.00, the Department may, at its sole discretion, issue Limited Application 
Waivers to applicants wishing to apply herbicides to clear or maintain rights-of-way 
without VMPs or YOPs, but only under the following conditions: 

(a) The applicant must demonstrate either: 
1. that the application will not occur more than once in a five-year 

period unless a VMP and a YOP are prepared and all other 
requirements of 333 CMR 11.00 are met; or 

2. that the application is necessary to protect public health or safety. 
(b) The applicant must still adhere to all public notification 

requirements established at 333 CMR 11.07(1) and (3). 
(c) The applicant must provide the Department with a letter establishing the 

concurrence of the chief elected official or board of selectmen of the 
municipality where the application is to be made. 

(d) The applicant may only use herbicides on the Department's 
"Herbicides Recommended for Use in Sensitive Areas List.” 

(e) If the application could impact Wetlands, the Department recommends 
that the applicant send a copy of its application for a Limited Application 
Waiver to the Department of Environmental Protection’s Division of 
Wetlands and Waterways no less than 21 days before the proposed 
application. 

(f) It should be noted that, with certain exceptions for public utilities, 
wetlands regulations at 310 CMR 10.03(6)(b) currently require 
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Wetlands Determinations prior to any application within 100 feet of a 
Wetland. 

 
Limited Application Waivers shall be issued solely at the Department’s 
discretion, and the Department may impose such additional restrictions or 
conditions on the use of herbicides as it deems necessary to protect public health 
and the environment. 

11.04: Sensitive Area Restrictions 

(1) General  
In any sensitive area: 
(a) No more than the minimum labeled rate of herbicide for the 

appropriate site, pest, and application method shall be applied. 
(b) Herbicides shall only be applied selectively by low pressure, using foliar 

techniques or basal or cut-stump applications, or other method approved for 
use by the Department. 

(c ) No person shall apply herbicides for the purpose of clearing or maintaining a 
right-of-way in such a manner that results in drift to any area within 10 feet of 
standing or flowing water in a wetland; or area within 400 feet of a public 
drinking water supply well; or area within 100 feet of any Class A surface 
water used as a public water supply; or area within 50 feet of a Private Well. 

(d) Only herbicides specified by the Department as acceptable for use in sensitive 
areas pursuant to the Cooperative Agreement executed between the Department 
of Agricultural Resources and the Department of 
Environmental Protection on July 1-2, 1987, or future amendments thereto, 
shall be used in sensitive areas. Applicants proposing to use an herbicide which 
has been registered for use on rights-of-way but has not yet been evaluated 
pursuant to the provisions of the Cooperative Agreement may request that such 
herbicides be evaluated pursuant to said 
provisions. For an herbicide that has been evaluated pursuant to the provisions of 
the Cooperative Agreement, applicants proposing to use such herbicide in a manner 
inconsistent with the terms and conditions of use imposed in the guidelines may 
request a modification or waiver of such 
terms or conditions. A request for such modification or waiver shall provide a 
detailed rationale for use, with all relevant data including but not limited to 
environmental fate, efficacy and human health effects of the proposed herbicide. 
Such herbicides and/or uses shall be subject to the evaluation standards adopted 
by the Departments of Agricultural Resources and Environmental Protection in 
the Cooperative Agreement. 

Commentary 
Applicants not eligible for the public utilities exemption from the Wetlands 
Protection Act outlined at 310 CMR 10.03(6)(a), who wish to apply pesticides 
registered for use in Massachusetts to rights-of-way, may choose to apply 
herbicides determined to be suitable for use in sensitive areas in accordance 
with the provisions of the Cooperative Agreement mentioned above or, 
alternatively, such applicants may 
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proceed pursuant to the provisions of 310 CMR 10.00 as authorized by M.G.L. c. 
131, § 40. 

(e) The Department may impose such additional restrictions or conditions on the use 
of herbicides within or adjacent to sensitive areas as it determines necessary to 
protect human health or the environment. Such changes may be proposed by a 
municipal agency or individual during the public comment period. 

(f) In the event of a question or dispute as to which setback applies to a sensitive 
area, the most restrictive setback shall apply. 

(2) Water Supplies 

(a)  Public Ground Water Sources  
1. No herbicides shall be applied within a Zone I. 

2. No herbicides shall be applied within a Zone II or IWPA unless: 

a. A minimum of 24 months has elapsed since the last application to the 
site; and 
b. Herbicides are applied selectively by low pressure, using foliar 

techniques or basal or cut-stump applications. 

(b) Class A Public Surface Water Sources, Associated Surface Water  Bodies, 
Tributaries and Class B Drinking Water Intakes  
1. No herbicides shall be applied within 100 feet of any Class A public surface 

water source. 
2. No herbicides shall be applied within 100 feet of any tributary or 

associated surface water body located within the Zone A of a Class A public 
surface water source, or within 10 feet of any tributary or associated 
surface water body located outside of the Zone A of the Class A public 
surface water source. 

3. No herbicides shall be applied within a lateral distance of 100 feet for 
400 feet upstream of any Class B Drinking Water Intake. 

4. No herbicides shall be applied within a distance of between 100 feet from 
any Class A surface water source and the outer boundary of any Zone A, 
or within a distance of between 10 feet and the outer boundary of the 
Zone A for any tributary or associated surface water body located 
outside of the Zone A of a Class A surface water source, or within a lateral 
distance of between 100 and 200 feet for 400 feet upstream of a Class B 
Drinking Water Intake, unless: 

a. A minimum of 24 months has elapsed since the last application to the 
site; and 
b. Herbicides are applied selectively by low pressure, using foliar 

techniques or basal or cut-stump applications. 

(c) Private Wells  
1. No herbicides shall be applied within 50 feet of an identified Private Well. 
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2. No herbicides shall be applied within a distance of between 50 feet and 100 feet 

of an identified Private Well, unless: 
a. A minimum of 24 months has elapsed since the last application to the site; 

and 
b. Herbicides are applied selectively by low pressure, using foliar techniques or 
basal or cut-stump applications. 

(3)  State-listed Species Habitat 

(a) Any person proposing to apply an herbicide within any State-listed Species Habitat who 
does not have a current Yearly Operational Plan approved in writing by the Division of 
Fisheries and Wildlife pursuant to 321 CMR 10.14(12), shall submit all necessary materials 
required for review pursuant to 321 CMR 10.18. 
(b )The management of vegetation within existing utility rights-of-way shall be exempt 
from the requirements of 321 CMR 10.18 through 10.23, provided that the management is 
carried out in accordance with a Yearly Operational Plan approved in writing by the 
Division of Fisheries and Wildlife, pursuant to 321 CMR 10.14(12). 
(c ) No person shall apply an herbicide within State-listed Species Habitat unless the 
application is approved by the Division of Fisheries and Wildlife pursuant to 333 CMR 11.04 
(3a and 3b), and such approval is submitted to the Department. 

(4) Wetlands, Waters Over Wetlands, Riverfront Areas, and Certified Vernal Pools  

(a) No herbicide shall be applied on or within 10 feet of a Wetland or Water Over a 
Wetland, within 10 feet of the mean annual high-water 
line of any River, or within 10 feet of any Certified Vernal Pool. 

(b) No herbicide shall be applied on or within a distance of between 10 feet and 100 feet 
of any Wetland or Water Over a Wetland, within a distance of 10 feet from the 
mean annual high-water line of any River and the outer boundary of any Riverfront 
Area, or within a distance of 10 feet from any Certified Vernal Pool and the outer 
boundary of any Certified Vernal Pool Habitat unless: 

1. A minimum of 12 months has elapsed since the last application to the site; and 
2. Herbicides are applied selectively by low pressure, using foliar techniques or 

basal or cut-stump applications. 

(c) Notwithstanding 333 CMR 11.04(4) (a) –(b), public utilities providing electric, gas, 
water, telephone, telegraph and other telecommunication services (and other 
applicants, if consistent with all relevant provisions of the Massachusetts Wetlands 
Protection Act and its regulations in effect at 
the time of application) may apply herbicides on or within 10 feet of a Wetland in 
accordance with the following conditions: 
1. Submission of a study, the design of which is subject to prior approval by the 
Departments of Agricultural Resources and Environmental Protection, evaluating 
impacts of the proposed vegetation management 
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program utilizing herbicides on or within 10 feet of Wetlands, and comparing those 
impacts to those which would result if only non-chemical control methods were used in 
these areas. The study must detail vegetation management practices and use patterns 
specific to those used by the type of entity submitting the study; and 
2. A finding by the Department, after consultation with the Rights-of-Way Advisory Panel, 

that the proposed vegetation management program utilizing herbicides on or within 
10 feet of Wetlands will result in less impacts to the Wetlands than mechanical control. 
3. Notwithstanding the above, no herbicides shall be applied on or within ten feet of any 

standing or flowing water in a Wetland. 

(5) Inhabited and Agricultural Areas 

No foliar herbicide shall be applied within 100 feet of any Inhabited Area or any 
Agricultural Area unless: 
1. A minimum of 12 months has elapsed since the last application to the site; and 

2. Herbicides are applied selectively by low pressure, using foliar techniques or 
basal or cut-stump applications. 

11.05: Vegetation Management Plan (VMP) 

(1) General. 

(a) Unless otherwise specified by the Department, all VMPs should be submitted by 
the applicant no later than September 1st prior to the calendar year of the proposed 
first year of maintenance. All approved VMPs shall be effective for a five year period 
unless otherwise modified, or revoked by the Department. 

(b) The VMP shall be presented on forms and/or format approved by the Department. 

(2) Requirements. The VMP shall include, but not be limited to, the following: 

(a) General statement of goals and objectives of the VMP. 
(b) Identification of target vegetation. 

(c) Intended methods of vegetation management and rationale for use, including 
vegetation control techniques, equipment proposed for use, timing of applications 
and alternative control procedures. 

(d) Discussion of justification for proposed herbicide applications, including a 
description of the alternative control methods considered and the reasons that they 
were rejected. 

(e) Methods, references and sources for identifying sensitive areas and control 
strategies proposed for sensitive areas. Applicants should note that Department of 
Environmental Protection regulations at 310 CMR 10.03(6)(b) currently require 
Wetlands Determinations for applicants that are not eligible for a public utility 
exemption. 

(f) Operational guidelines for applicators relative to herbicide use. 
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(g) Identification and qualifications of individuals developing and submitting a 

plan. 
(h) A detailed description of the IPM Program, showing how it will minimize the 

amount and frequency of herbicide application. 
(i) Description of alternative land use provisions or agreements that may be 

established with individuals, state, federal or municipal agencies that would 
minimize the need for herbicides, including the rationale for accepting or denying 
any reasonable request made by any individual. 

(j) Description of a remedial plan to address spills and related accidents. 

(k) For state agencies and authorities as defined in M.G.L. c. 3, § 39, a description of 
the applicant’s policy to eliminate or, if necessary, reduce the use of pesticides for any 
vegetation management purpose along roadways, and a demonstration that, for the 
proposed application, the costs of non-chemical vegetation control significantly 
outweigh the benefits. 

(3) Public Notice, Review and Comment. 

(a) Upon receipt of the proposed VMP, the Department shall schedule and hold 
appropriate regional public hearings affording all interested parties the 
opportunity to comment, both at the hearings and in writing to the Department, 
on the proposed plan. 

(b) At least 21 days prior to the public hearings, the Department shall publish notice 
of the hearings in the Environmental Monitor and regionally located newspapers, 
and send notice to municipalities covered by the plan and to the appropriate mailing 
list. The notice will include locations where copies of the VMP can be reviewed. 

(c) The public shall have no less than 45 days, starting from publication of the 
Environmental Monitor notice, to comment upon proposed VMPs, unless the 
Department extends the comment period for good cause. 

(d) Wherever a chief elected official, Board of Health or Conservation Commission in a 
municipality covered by the proposed VMP requests a copy of the proposed plan, the 
applicant shall, at least 21 days prior to the end of the public comment period, 
respond to this request. The response must either include a copy of the proposed 
VMP, or an Internet address where the VMP may be viewed and a note that a hard 
copy will be provided promptly upon further request. 

(4) Disposition of VMP. 

(a) 25 copies of the proposed VMP shall be submitted to the Department. The 
Department shall distribute copies of the proposed VMP to each member of the 
Rights-of-Way Advisory Panel. The Department may, at its sole discretion, allow 
electronic presentation of the VMP in lieu of some or all of the 25 copies that would 
otherwise be submitted pursuant to this subsection. 

(b) Within 30 days of the end of the public comment period unless extended for 
good cause, the Rights-of-Way Advisory Panel shall review the VMPs and 
recommend in writing to the Department 
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approval, denial or modification of each VMP; if necessary, the Advisory Panel 
may request additional information from the applicant. 

(c) Within 21 days of the end of the Rights-of-Way Advisory Panel review period, unless 
extended by the Department for good cause, the Department will notify the 
applicant and the Advisory Panel in writing one of the following: 
1. request for additional information or modification; or 

2. denial of VMP; or 

3. approval of VMP. 
(d) The VMP may be modified, withdrawn or amended by the applicant through a 

written request sent by certified mail to the Department. 
(e) Resubmission of a denied VMP, updating of a VMP, or a significant amendment to 

an approved VMP shall be processed according to 333 CMR 11.05. 
(f) The applicant must send a copy of the approved VMP, or an Internet address where 

the VMP may be viewed and a note that a hard copy will be provided promptly upon 
further request, to the chief elected official, Board of Health, and Conservation 
Commission in each municipality covered by the plan. 

(5) Time for Action. Non-action by the Department on a VMP within the time specified herein 
does not constitute approval of the submitted plan. In the event that the Department fails 
to notify the applicant of a decision within the time specified above and upon written 
request from the applicant, the Commissioner must issue a finding within ten days of 
receipt stating the reason for the delay and providing an estimated completion date. 

11.06: Yearly Operational Plan (YOP)  

(1) General. 

(a) The applicant is responsible for the accuracy and completeness of all information 
submitted with the YOP. The YOP shall be consistent with the objectives of the VMP 
and shall describe the intended operational program for that calendar year. 

(b) The YOP shall be presented on forms and in a format approved by the Department. 

(2) Requirements. The YOP shall include but not be limited to the following: 

(a) Maps locating the rights-of-way and sensitive areas not readily identifiable in 
the field; 

(b) Herbicides proposed including EPA Registration numbers, application rates, carriers 
and adjuvants; 

(c) Herbicide application techniques and alternative control procedures proposed. 
(d) The name, address and phone number of the company which will perform any 

herbicide treatment; 
(e) Identification of target vegetation; 

(f) The name, address and phone number of the individual representing the YOP 
applicant; 
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(g) Description of methods used to flag or otherwise designate sensitive areas on the 

right-of-way; 
(h) Herbicide Fact Sheets as approved by the Department; and 

(i) Procedures and locations for handling, mixing and loading of herbicide concentrates. 

(3) Public Notice, Review and Comment.  

(a) Upon submittal of the YOP for approval, the Department will publish a notice in the 
Environmental Monitor. Said notice shall be provided by the applicant and shall 
include the information on the municipalities through which the rights-of-way pass, 
a brief description of the intended program, and the procedure for public review and 
comment. The Department shall send notification of the publication to the 
applicant and the appropriate mailing list. 

(b) Upon submittal of the YOP to the Department, the applicant shall provide by 
certified mail under separate cover to the Board of Health, Conservation Commission, 
chief elected municipal official, and where applicable, the Massachusetts Water 
Resources Authority and Massachusetts Department of Conservation and 
Recreation, a copy of the proposed YOP (or an Internet address where the 
proposed YOP may be viewed and a note that a hard copy will be provided promptly 
upon request) and the Environmental Monitor notice for the municipality or 
municipalities in which the herbicide treatment is proposed. Community water 
suppliers shall receive electronic information or a one page notification by mail 
which provides details about where to receive more information. The applicant shall 
maintain copies of the packet sent to municipalities and certified mail receipts. The 
applicant shall make copies of the packet, certified mail receipts, and any further 
correspondence regarding hard copies of YOPs in lieu of Internet viewing, available 
to the Department upon request. 

(c) The Department shall allow a 45-day comment period on proposed YOPs, unless 
extended for good cause, commencing with the publication of the notice in the 
Environmental Monitor and receipt of the proposed YOP and Environmental 
Monitor notice by each municipality. 

(d) The Department may approve, deny or modify YOPs after the 45-day comment 
period has expired. 

(4) Disposition of YOP. 

(a) The applicant shall submit the YOP to the Department at least 90 days prior to the 
proposed commencement of application to allow completion of the comment and 
review period. 

(b) The Department shall review the YOP to ensure that the YOP is consistent with 
the approved VMP. Any inconsistencies or deficiencies will be noted by the 
Department and returned with the YOP to the applicant. 
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(c) Where practical, the Department shall approve or deny the YOP within 90 days of 
receipt. The Department will provide notice of the decision to the applicant, 
municipal agencies and commentators in writing. 

(d) The approved YOP in conjunction with the VMP shall govern the application of 
herbicide for a period not to exceed 12 months in accordance with other laws and 
regulations of the State and Federal governments and impose such conditions as 
necessary to minimize the risk of adverse effects on human health and the 
environment. 

(5) Time for Action. Non-action by the Department on a YOP within the time specified herein 
does not constitute approval of the submitted plan. In the event that the Department fails 
to notify the applicant of a decision within the time specified above and upon a written 
request from the applicant, the Commissioner must issue a finding within ten days of 
receipt stating the reason for the delay and providing an estimated completion date. 

11.07: Public Notification 

(1) At least 21 days in advance of application of herbicide to a right-of-way in any 

city or town, the applicant shall notify the Department, the board of health and the local 
public water supplier and, by registered mail, the mayor, city manager or chairman of the 
board of selectman, and the conservation commission in the municipality where the right-
of-way lies. The notice shall include the following information: the approximate dates on 
which such herbicide application shall commence and conclude, provided however, that 
said application shall not commence more than ten days before nor conclude more than ten 
days after said approximate dates; the method and locations of application; a Department-
approved Herbicide Fact Sheet on the active ingredient(s) of the herbicide(s) used; the EPA 
registration number(s) for the herbicide(s) used; the name, title, business address and phone 
number of the certified commercial applicator or licensed applicator, or the contractor, 
employer or employees responsible for carrying out the application. Where specific 
information required for this notice is already contained in the current YOP that is on 
file with the local official, the applicant may incorporate the appropriate pages of the YOP 
by reference in its notice to that official, indicating that these pages are also directly 
available from the applicant upon request. 

(2) This public notice may run concurrently with the public notice and comment period in 333 
CMR 11.06(3), provided that the notice is distributed at least 21 days prior to the herbicide 
application, and that, prior to the herbicide application, the public notice and comment 
period has closed and the Department has granted YOP approval without modifications. 
When the Department’s final approval requires modifications or application dates are 
selected after YOP approval, separate notice under 333 CMR 11.07(a) is required. 

(3) At least 48 hours prior to the application referred to in 11.07(a), the applicant must publish a 
conspicuous notice in at least one newspaper of general circulation in the city or town 
where the right-of-way lies. The notice must appear in the local section of the newspaper 
and measure at least four by five 
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inches in size. The notice shall contain the following information: the method and locations 
of pesticide application; the approximate dates on which the pesticide application shall 
commence and conclude, provided that the applications shall not commence more than ten 
days before nor conclude ten days after said approximate dates; a list of potential pesticides 
to be used; a description of the purpose of the application; and the name, title, business 
address and phone number of a designated contact person representing the applicant from 
whom any citizen may request further information. The notice should apply only to the 
calendar year in which the notice is published. Upon request the notice must be made 
available to the Department. 

11.08: Notice of Modification and Revocation 

(1) The Department may suspend approval of any VMP or YOP, by written notice to the 
applicant and applicator, halting the application of herbicide to that right-of-way of the 
above mentioned YOP. After 21 days if the applicant does not request a hearing, the 
Department may revoke or modify the VMP and YOP, if it finds: 
(a) that the terms, conditions of restrictions thereof, are being violated or are inadequate to 

avoid unreasonable adverse effects on the environment or on human health; or 

(b) that the applicant has made a false or misleading statement or has not provided 
information requested by the Department or Rights-of-Way Advisory Panel; or 

(c) that the applicant has violated any provision of the Massachusetts Pesticide Control 
Act or FIFRA, or any regulations, standards, orders or license issued under either. 

(2) Upon notice of revocation or modification, the applicant may modify the YOP by written 
request to the Department. Applications to modify the YOP shall be submitted in the manner 
set forth in 333 CMR 11.06 and disposed of in the manner set forth in 333 CMR 11.06. The 
Department may waive all or part of the requirement if it determines that the proposed 
changes do not significantly change the terms of the approved YOP. 

11.09: Rights of Appeal 

Any person aggrieved by the decision of the Department to approve, deny, modify or revoke a 
VMP or YOP may request an adjudicatory hearing. The request for a hearing must be received by 
the Department within 21 calendar days after receipt of the decision. The request should state 
clearly and concisely the facts of the proceeding, the reasons the decision is alleged to be 
inconsistent with 333 CMR 11.00 and the relief sought by the adjudicatory hearing. The 
adjudicatory hearing before the Pesticide Board shall be conducted in accordance with the 
informal rules of adjudicatory proceeding as set forth in the regulations promulgated pursuant 
to M.G.L. c. 30A. 

11.10: Penalties 
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Any person who violates any provision of 333 CMR 11.00 shall be subject to the criminal and civil 
penalties set forth in M.G.L. c. 132 B, § 14. 

11.11: Rights-of-Way Advisory Panel 

(1) A Rights-of-Way Advisory Panel shall be established to advise the Department on issues 
relating to 333 CMR 11.00 and to fulfill specific functions as detailed within 333 CMR 11.00. 

(2) The Department shall request that the following members participate on the Rights-of-Way 
Advisory Panel: the Commissioners/Secretaries or his/her designee of the Department of 
Environmental Protection, the Department of Public Health, and the Executive Office of 
Transportation and Construction; and a representative of each of the following, all to be 
appointed by the Department Commissioner: the Massachusetts Association of 
Conservation Commissions, the Massachusetts Association of Health Boards, the 
Massachusetts Department of Conservation and Recreation, and an Environmental 
Advocacy Organization Representative, a member of the University of Massachusetts 
Extension who is well versed in weed science and Integrated Pest Management of weeds, a 
representative of the Massachusetts Railroad Association, a representative of a utility company, 
and a commercial pesticide applicator. 

(3) Non-agency representatives shall remain on the panel for a term of five years. Any member 
absent from two or more consecutive meetings may be removed from the Advisory Panel at 
the discretion of the Commissioner of the Department, and a replacement requested from 
the representative agency, industry group, or association. 

(4) The Advisory Panel shall meet at least once each year, and shall hold further meetings upon 
the request of the Department of Agricultural Resources or at the request of any two 
members of the Advisory Panel. 

(5) All Advisory Panel members shall serve without compensation. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 2 
RIGHTS-OF-WAY PROPOSED FOR TREATMENT IN 2012 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 







 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 3 
RIGHTS-OF-WAY TREATED IN 2011 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 4 
LIST OF MUNICIPALITIES FOR NOTIFICATION IN 2012 

(INCLUDES 2012 MUNICIPALITIES AND 
2011 POTENTIAL “TOUCH UP” MUNICIPALITIES) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 5 
SENSITIVE AREAS: TABLE AND ILLUSTRATIONS OF 

LIMITED SPRAY AND NO SPRAY AREAS 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

  

 
 

________________________________________________________________________ 

CONTROL STRATEGIES FOR SENSITIVE AREAS# 
Sensitive Area No-Spray and Limited 

Spray Areas (feet) 
Control Method Restriction 

Code 

Public Ground Water Supplies 400' Mechanical Only None 

Primary Recharge Area Designated buffer zone 
or 1/2 mile radius 

Mechanical, Recommended 
Herbicides* 

24 months 

Public Surface Water Supplies 
(Class A & Class B) 

100' Mechanical Only None 

100'-400' Recommended Herbicides 24 months 

Tributary to Class A Water 
Source, within 400' upstream of 
water source 

100' Mechanical Only None 

100'-400' Recommended Herbicides 24 months 

Tributary to Class A Water 
Source, greater than 400' 
upstream of water source 

10' Mechanical Only None 

10'-200' Recommended Herbicides 24 months 

Class B Drinking Water Intake, 
within 400' upstream of intake 

100' Mechanical Only None 

100'-200' Recommended Herbicides 24 months 

Private Drinking Water Supplies 50' Mechanical Only None 

50'-100' Recommended Herbicides 24 months 

Surface Waters 10' Mechanical Only None 

10'-100' Recommended Herbicides 12 months 

Rivers 
 

10' from mean annual 
high water line 

Mechanical Only None 

10'-200' Recommended Herbicides 12 months 

Wetlands 100' (treatment in 
wetlands permitted up 
to 10' of standing 
water)*

+
 

Low-pressure Foliar, CST, 
Basal 
Recommended Herbicides 

24 months 

Inhabited Areas 100' (for high-pressure 
foliar only) 

Recommended Herbicides 12 months 

Agricultural Area (Crops, Fruits, 
Pastures) 

100' (for high-pressure 
foliar only) 

Recommended Herbicides 12 months 

Certified Vernal Pools 10' Mechanical Only when water 
is present 

None 

Certified Vernal Pool Habitat 10'-outer boundary of 
habitat 

No treatment without written approval per 321 
CMR 10.14(12) 

Priority Habitat No treatment without written approval per 321 CMR 10.14(12) 
Restrictions “24 Months": A minimum of twenty-four months shall elapse between applications 
      “12 Months": A minimum of twelve months shall elapse between applications 
*Massachusetts recommended herbicides for sensitive sites 
+Per "Decision Concerning the Wetlands Impact Study"   
#Table Compiled by Jeffrey M. Taylor, Vegetation Control Service, Inc. 

________________________________________________________________________ 
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Vegetation Control Strategies in Sensitive Areas  

Required by 333 CMR 11.00 and/or approved Vegetation Management Program 
and Yearly Operational Plan. 

Sensitive areas not readily identified in the field:  

 Mapped on electronic USGS Topographic Maps. 
 Contractor will be provided electronic and hard copy of maps with which to flag the bound - 

aries of no-herbicide zones within the right-of-way (ROW) prior to herbicide application. 

Public Ground Water Drinking Water Public Surface 
Water Source Supply Well Intake 

Zone I Class B Class A 

 

 

 

 400' 

Identified Private 
Drinking Water 

Well 
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Vegetation Control Strategies in Sensitive Areas continued 

Sensitive areas readily identifiable in the field:  

 Consult USGS Topographic Maps 
 Contractor will be provided electronic and hard copy of maps with which to flag the bound - 

aries of no-herbicide zones within the right-of-way (ROW) prior to herbicide application. 

 Contractor will mark additional areas not found on maps 

Wetlands Surface Waters and Rivers 
All surface water and water over wetlands. 

Mean high water for rivers. 

Defined by Chapter 131, 
Section 40 

 

 

Agricultural Areas 
Active - Growing Season 

Inactive Agricultural 
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 Vegetation Control Strategies in Sensitive Areas continued 

Sensitive areas readily identifiable in the field:  continued 

 Consult USGS Topographic Maps 
 Contractor will be provided electronic and hard copy of maps with which to flag the bound- 

aries of no-herbicide zones within the right-of-way (ROW) prior to herbicide application. 
 Contractor will mark additional areas not found on maps 

Inhabited Areas Road Crossings 
Where people live, work, or gather 
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APPENDIX 6 
LIST OF DESIRABLE SPECIES AND UNDESIRABLE TARGET 

SPECIES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
EXHIBIT A: 
 
Undesirable Tall Growing Species 
 
The following is a list of tall growing tree species that are considered undesirable 
in most right-of-way situations and should be removed from the right-of-way floor 
wherever practicable, to the extent permitted by landowner constraints and 
easement conditions.  The primary objective of the Transmission Right-of-Way 
Management Program is to effectively remove and control the re-growth and 
reinvasion of these species. 
 

Ash ASH Cucumber Tree CUC 
   Mountain MAS Elm ELM 
Balsam Fir BAF Hemlock HEM 
Basswood BAS Hickory HIC 
Beech BEE Hophornbeam HOP 
Birch BIR Maple MAP 
Cherry  Oak OAK 
   Black BCH Pine PIN 
   Choke CCH Poplar/Aspen POP 
   Domestic DCH Red Mulberry MUL 
   Pin (Fire) PCH Sassafras SAS 
Black Gum/Tupelo BGU Spruce SPR 
Black Locust BLO Tamarack/Larch TAM 
Black Walnut BWA Tree-of-Heaven THE 
Butternut BUT Tulip/Yellow Poplar TUL 
Catalpa CAT Willow WIL 
Cedar CED Other OTH 
Chestnut CHE   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
EXHIBIT B: 
 
Small to Medium Trees 
 
The following is a list of small to medium trees that may be compatible along the 
edges of the right-of-way, except on narrower sub-transmission rights-of-way.  
They should be removed within the wire zone except where the mature height 
would not invade the Minimum Clearance Distance, or local conditions do not 
warrant removal. Any plant on the right-of-way that invades the Minimum 
Clearance Distance may be removed.  These smaller tree species may be 
preferred for retention in buffer areas and other sensitive sites rather than taller 
growing tree species. 
 
 

Species Code 
 
Apple APP 
Autumn Olive AUT 
Buckthorn BUC 
  Common Buckthorn    “ 
  European Buckthorn    “ 
Dogwood  
  Alternate Leaf ADG 
  Flowering FDG 
Cedars CED 
American Hornbeam 
  “Ironwood” HOR 
Hawthorne HAW 
Mountain Maple MOM 
Pear PER 
Russian Olive RUS 
Shadbush/Serviceberry SHD 
Shrub Willow WIL 
Speckled Alder ALD 
Staghorn Sumac SUM 
Witch Hazel WIH 
 
 

 
 
 
 
 
 
 



EXHIBIT C: 
 
Wood Shrubs 
 
The following is a list of shrub species commonly found on rights-of-way across 
the service territory.  While they are nearly always compatible in the border zone, 
several may grow tall enough to enter Minimum Clearance Distance. 
 

Species Code 
 
American Barberry BAR 
Chokeberry  
  Black Chokeberry BCB 
  Red Chokeberry RCB 
Blueberry  
  Low BLU 
  Highbush HBL 
Button Bush BTN 
Dewberry DEW 
Dogwood DOG 
  Red Osier    “ 
  Stiff (similar to Red Osier)    “ 
  Grey    “ 
  Silky    “ 
  Roundleaf    “ 
Elderberry ELD 
Hazelnut HAZ 
  American Hazelnut    “ 
  Beaked Hazelnut    “ 
Honeysuckle HON 
Huckleberry HUC 
Juniper GRJ 
  Dwarf    “ 
  Ground/Trailing    “ 
Mountain Holly MOH 
Mountain Laurel MOL 
New Jersey Tea NJT 
Northern Prickly Ash NPA 
Shrub Oak SOK 
Privet PRI 
Gooseberry RIB 
Rose 
  Domestic DOR 
  Multiflora MUR 
 
 



EXHIBIT C:  (cont.) 
 
Wood Shrubs (cont.) 
 

Species Code 
 
Rubus RUB 
  Blackberry    “ 
  Raspberry    “ 
Silverberry 
  American SIL 
Sumac SUM 
  Smooth    “ 
  Winged    “ 
Common Spicebush SPB 
Spirea SPI 
  Sweetfern    “ 
  Steeple Bush    “ 
Sweetfern SWF 
Viburnum VIB 
  Arrowwood ARR 
  Highbush Cranberry HCR 
  Mapleleaf MVB 
  Nannyberry NAN 
  Northern Wild Raisin RAI 
  Hobblebush HOB 
Winterberry Holly WIN 
American Yew AMY 
 
Climbing Vines 
 
Bittersweet CLB 
Grape GRA 
 
 

Note that some of these species can be classified as either exotic or invasive.  In 
addition, some of these species are noxious plants – particularly Multiflora Rose 
and Poison Sumac.  In most situations management objectives within and 
adjacent to the right-of-way may warrant the removal or reduction of these 
species.  Future discussions with State and Federal agencies to address invasive 
and exotic species on a landscape scale may require modifications of the current 
treatment course of action for some species. 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 7 
HERBICIDE LABELS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 













































































































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 8 
HERBICIDE FACT SHEETS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



T H E  C O M M O N W E A L T H  O F  
M A S S A C H U S E T T S  
EX E C U T I V E  O F F I C E  O F  EN E R G Y  AN D  E N V I R O N M E N T A L  AF F A I R S 

 Department of Agricultural Resources 
251 Causeway Street, Suite 500, Boston, MA 02114 
617-626-1700   fax:  617-626-1850    www.mass.gov/agr 

    

 

   

 

 
FOSAMINE AMMONIUM 

 
Common Trade Name:   Krenite, Krenite UT  
  
Chemical Name:  Ammonium ethyl carbamoylphosphate  
  
CAS No.:  25954—13—6  
  
GENERAL INFORMATION 
  
Fosamine ammonium is usually applied to plants in the late summer and early fall. It is systemically absorbed by 
buds, stems and foliage. In most plants, effects of herbicide treatment are not evident until the following spring 
when buds fail to develop, or develop into miniature spindly leaves that do not provide adequate photosynthesis. 
The plant consequently dies. Although it is translocated within plants, effective treatment requires the complete 
coverage of all parts of woody plants. In some species of non-deciduous plants, such as pines and bindweed, leaves 
may turn brown immediately after application.  
  
ENVIRONMENTAL FATE 
  
Mobility 
  
Fosamine ammonium is a low mobility herbicide and is not readily leached from soil. Soil adsorption coefficients 
(Kd) for Fosamine ammonium are reported as ranging from 0.22 (low organic sandy barns) to 350 (silt barns) 
(103). The organic matter adsorption coefficients are more variable and range from 20 to 62, with one adsorption 
coefficient reported at 7400 (103). There does not appear to be a good correlation between the soil adsorption 
coefficents and organic matter, clay or silt content of the soil.  
  
In a study using soil thin layer plates to assess mobility, the Rf values (ratio of the compound mobility versus the 
leading edge of the water movement) for Fosamine ammonium ranged from 0.92 to 0.98 on the four soils tested 
(103). These Rf values indicate a high mobility pesticide, in contrast to the soil adsorption coefficients and leaching 
studies which indicate low mobility. This information may reflect the solubility of fosamine ammonium and not its 
mobility characteristics.  
  
Fosamine arnmonium is strongly adsorbed to soil particles and it is not carried away in precipitation, in spite of its 
high water solubility. In a laboratory study using inclined soil flats (Fallingston sandy loam), Fosamine ammonium 
was applied at the rate of 15 lbs a.i/acre followed by simulated rainfall. The Fosamine ammonium remained near 
the surface of the soil and in the upper part of the flat, thus indicating no appreciable downward or lateral mobility 
(105). Field studies conducted in Florida, Delaware and Illinois have confirmed the laboratory results and indicate 
very little or no downward movement in soil of the herbicide or its degradation products (15, 104, 105).  
  
Field studies indicate that Fosamine ammonium has low vertical mobility but, soils with higher adsorption 
capacities will tend to retard movement more than soil with lower adsorption capacities (15). However, Fosamine 
ammonium may move with the soil during erosion (14). Due to strong adsorption of fosamine ammonium to soil 
particles, there is little tendency for ground water contamination or for surface waters to become contaminated 
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without direct application of the material (14, 15).  
  
In the field studies, the Delaware soil (Keyport silt loam) was the most representative soil of Massachusetts 
conditions. However, the Fallsington sandy loam which was used in the greenhouse studies represents a close 
approximation to Massachusetts soils. In these studies Fosamine ammonium exhibited slight tendency to leach in 
both those soils. Consequently, it is expected that fosamine ammonium will exhibit slight leaching in Massachusetts 
soils.  
  
Persistence 
  
The major route of Fosamine ammonium degradation is metabolism by soil microorganisms. Fosamine ammonium 
is stable to degradation by hydrolysis at pH values 5, 7, and 9; it is also stable to photodegradation (10, 14, 101, 
102).  
  
Fosamine ammonium is not considered a persistent compound in soils. Under field conditions in Florida, Delaware 
and Illinois, the half-life of Fosamine ammonium in soils was approximately one week following the application of 
10 lbs/acre (104).  
  
In the field, the metabolite carbamoylphosphonic acid (CPA) was found several days after initial soil treatment. All 
Fosamine ammonium and CPA had disappeared completely by 3 to 6 months (14, 15).  
  
Greenhouse soil studies indicate a half-life of about 10 days, which is in close agreement with the field study half—
life (15,104). In the field, Fosamine ammonium was metabolized to CPA more quickly in fine sand than in two silt 
barns (14, 104).  
  
There is little persistence information in the literature for Fosamine ammonium and the only reported field 
degradation rates are from one study. This might be a cause for concern were it not for the close agreement in soil 
half-lives reported, not withstanding the varied location and soils used in the field stu-dies. Moreover, the 
greenhouse degradation study was also in close agreement with the reported field half-life.  
  
It is assumed that the half-lives reported in the previous study have been obtained in spring to summer conditions, 
since they were not stated. The degradation of fosamine ammonium was investigated for a one year period in the 
previous study but, because of the short half-life complete degradation had occurred before the winter. It is 
expected that fosamine ammonium will be applied in summer or fall only since it must be applied to full foliage for 
control. Consequently, the lack of winter degradation rates is not a major concern.  
  
With most herbicides soil characteristics and local climatic factors have a pronounced effect on soil half—life. This 
study suggest that degradation of Fosamine ammonium by soil microorganisms is not influenced by soil 
characteristics or local climate to any appreciable extent.  
  
Due to the similar persistence of Fosamine ammonium in all locations and soils there is no most representative 
location. In this case, all sites represent expected persistence. Therefore, the half-life of Fosamine ammonium under 
Massachusetts condition is expected to be approximately one week.  
  
 
TOXICITY REVIEW 
  
Acute (Mammalian)  
  
The oral LD5Os have been determined for both the formulated product and the formulated product plus surfactant 
(41.1 to 42% active ingredient (ai) in both cases). The LD5Os in the male rat were 24,400 mg (ai) (formulated 
product)/kg and 7,295 mg (ai) (formulated product with surfactant)/kg. Female rats had an LD50 of 5,000 (ai) mg 
(formulated product with  surfactant)/kg. The formulated product has an LD50 of 7,380 mg(ai)/kg (formulated 
product) in male guinea pigs (107).  
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Fosamine ammonium was tested in an acute dermal study. 10 ml of the formulated product at a dose of 1,683 
mg(ai)/kg resulted in no mortalities and no clinical signs of toxicity (107). The formulation plus surfactant was 
tested in rabbits and was not a primary eye irritant. There was mild transient erythema in tested skin. No 
sensitization was found in Guinea pigs (107).  
  
The formulation plus surfactant (0.1 ml) produced transient mild corneal opacity and transient conjunctual 
irritation. The formulation without the surfactant was not an irritant (107).  
  
Metabolism 
  
The metabolism of Fosamine ammonium in the rat is rapid with 86% in feces and 11% in urine after 48 hrs 
(103,15). Compounds identified in the feces included 14C radiolabelled fosamine ammonium (86%) and 14C 
Carbamoylphosphonic Acid (CPA) diammonium salt (14%). The compnunds identified in the urine were also 
fosamine ammonium and CPA (103).  
  
Subchronic and chronic feeding studies have been performed using several species, for various time periods.  
  
The No Observable Effect Level (NOEL) for Fosamine Ammonium in diet studies for rats (90 day), dog (6 month), 
and sheep (90 day) were: 5,000/10,000 ppm, (286/572 mg/kg); 1,000 ppm (40 mg/kg) and 2,000/2,500 ppm highest 
dose tested (HDT) respectively (107). In the feeding studies the dose was increased after a certain time point when 
effects were not observed at the lower dose. These dose groups are written first dose/increased dose. In the six 
month dog study, the female dogs receiving 5000/7500/10000 ppm had increased stomach weights (107).  
  
Oncogenicity Studies 
  
Long term carcinogenicity studies are not available. These studies have not been required by EPA as there are no 
food uses proposed for Krenite.  
  
Mutagenicity Studies 
  
Mutagenicity testing has been done using Fosamine Ammonium formulated product. It was negative in 5 strains of 
the Ames assay, and negative both with and without activation in Chinese Hamster ovary point mutation assay. 
Chromosome damage was produced in the in vitro cytogenetic assay using Chinese Hamster ovary cells at 1.6% 
and 3.2 formulation (nonactivated) and 1.4, 2.8 and 5.7% formulation (activated) (107). There were no compound 
related increases in chromosomal aberrations in an in vivo bone marrow study and no changes in unscheduled DNA 
synthesis in rat hepatocytes (107).  
  
Developmental Studies 
  
The developmental studies that have been performed using fosamine ammonium include a one generation/two litter 
rat study and a rat oral teratogenicity study. The doses in the 90 day reproduction study were 0, 200, 1,000 and 
5,000/10,000 ppm (0, 11, 57 and 285/570 mg/kg/d). There were no effects observed on reproduction and lactation 
in the reproduction study (NOEL = 5,000/10,000 ppm HOT). The doses in the teratogenicity study were 0, 200, 
1,000 and 5,000/10,000 ppm (0, 11, 57 and 285/570 mg/kg/d). There were no effects observed on teratogenicity and 
fetoxicity at the 1,000 ppm dose level(107).  
  
(a) In these discussions the assumptions made for conversion of ppm (diet) to mg/kg/D were:   
Species Body weight (kg) Intake (kg)  
Rat 0.35 0.020 Mouse 0.03 0.004 Dog 10 0.4  
  
Avian 
  
Unformulated Fosamine ammonium was administered to Mallard ducks and bobwhite quail by intubation in acute 
toxicity studies. Five birds per species-sex group received doses of 0, 312.5, 625, 1,250, 2,500, and 5,000 mg/kg. 
The LD50 was greater than 5,000 mg/kg in both the ducks and quail (15, 107).  
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Ducks and quail were also used in subacute dietary studies at doses of 0, 625, 1,250, 2,500, 5,000 and 10,000 ppm 
in the diet for 5 days. Basal diet was given for the last three days of the 8 day exposure. The 8 day LC50 in the diet 
was greater than 10,000 ppm. There was no increase in duck mortality: food consumption was depressed but body 
weight gain was normal. There was variable quail mortality and food consumption and body weight were decreased 
as compared with control (15, 107).  
  
Invertebrates:  
  
Fosamine ammonium toxicity has been determined for only a very few microorganisms and invertebrates. The 
available studies indicate that Fosamine ammonium has a very low acute toxicity to those organisms tested (15):  

  
Fosamine ammonium salt (42% formulation):  48 hr LC5Os range from 1,524 mg/L for Daphnia to 10,000 mg/L 
for bees sprayed with the herbicide.  
  
  
Aquatic Species (fish):  
  
Fosamine ammonium has a very low toxicity to those fish species tested.  

 Fosamine ammonium salt (42% formulation): 96 hr LC5Os range from 670 mg/L for bluegill sunfish to 
8,290 mg/L for coho salmon (15).  

  
Except for the LC5O of 670 mg/L for the bluegill sunfish, reported adult fish LC5Os are all in excess of 1000 
mg/L. (15) The yolk-sac fry stage in salmonids was the most sensitive to Fosamine ammonium.  
  
Threshold-effect concentrations of Krenite for salmonids in partial life-cycle studies are less than 75 times the 
maximum theoretical concentration of Krenite that would be found in shallow waters due to direct overhead spray 
application (15).  
SUMMARY 
  
Fosamine ammonium is not persistent in the environment and is a low mobility herbicide in soil. Fosamine 
ammonium has a low potential to leach to groundwater or to reach surface waters from surface runoff. With acute 
oral LD5Os in rats of greater than 5,000 mg/kg, Fosamine ammonium is considered to be of low acute and 
subchronic mammalian toxicity. Subchronic exposures to Fosamine ammonium resulted in NOELS of greater than 
1,000 ppm in a 6 month dog study. Mutagenicity test were negative in all but one case and there are no 
carcinogenicity data for this active ingredient. Fosamine ammonium is also considered to have very low aquatic and 
invertebrate acute toxicity.  
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GLYPHOSATE  
 
In addition to the review that is presented below, a comprehensive review available from USDA Forest 
Service provides information that incorporates more recent studies and data. The US Forest Service risk 
assessment report is available at: http://www.fs.fed.us/foresthealth/pesticide/risk.shtml 
 
 
Review conducted by MDAR and MassDEP for use in Sensitive Areas of Rights-of-Way in 
Massachusetts 
 

 Common Trade Name(s): Roundup, Glyphosate VMF Round Up Pro, Rodeo, Accord, Accord   
 Concentrate,   
   
Chemical Name: N—(phosphonomethyl )glycine—isopropylamine salt  
CAS No.:       1071-83-6  
  
GENERAL INFORMATION  
Glyphosate, n-phosphonomethyl glycine, is a systemic, broad spectrum herbicide effective against most plant 
species, including deep rooted perennial species, annual and biennial species of grasses, sedges, and 
broadleafed weeds. The major pathway for uptake in plants is through the foliage, however, some root uptake 
may occur. The presence of surfactants and humidity increases the rate of absorption of glyphosate by plants 
(15).  
  
Foliarly applied glyphosate is readily absorbed and translocated from treated areas to untreated shoot regions. 
The mechanism of herbicidal action for glyphosate is believed to be inhibition of amino acid biosynthesis 
resulting in a reduction of protein synthesis and inhibition of growth (10, 15, 101).  
  
Glyphosate is generally formulated as the isopropylamine salt in aqueous solution (122). Of the three products 
containing glyphosate considered here, Roundup is sold with a surfactant and Rodeo and Accord are mixed 
with surfactants prior to use (15). Glyphosate has been reviewed by US Forest Service (15), FAO (122), and 
EPA 00W (51).  

  
ENVIRONMENTAL FATE  

  
Mobility  
Glyphosate is relatively immobile in most soil environments as a result of its strong adsorption to soil 
particles. Adsorption to soil particles and organic matter begins almost immediately after application. Binding 
occurs with particular rapidity to clays and organic matter (l5). Clays and organic matter saturated with iron 
and aluminum (such as in the Northeast) tend to absorb more glyphosate than those saturated with sodium or 
calcium. The soil phosphate level is the main determinant of the amount of glyphosate adsorbed to soil 
particles. Soils which are low in phosphates will adsorb higher levels of glyphosate (14, 15).  

  
Glyphosate is classified as immobile by the Helling and Turner classification system.  In soil column leaching 
studies using aged (1 month) Glyphosate, leaching of glyphosate was said to be insignificant  after 0.5 inches 
of water per day for 45 days (14).  
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 Persistence  
It has been reported that glyphosate dissipates relatively rapidly when applied to most soils (14). However, 
studies indicate that the soil half-life is variable and dependent upon soil factors. The half-life of glyphosate in 
greenhouse studies when applied to silty clay loam, silt loam, and sandy loam at rates of 4 and 8 ppm was 3, 
27 and 130 days respectively, independent of application rate (14). An average half-life of 2 months has been 
reported in field studies for 11 soils (15).  
  
Glyphosate is mainly degraded biologically by soil micro-organisms and has a minimal effect on soil 
microflora (15). In the soil environment, glyphosate is resistant to chemical degradation such as hydrolysis and 
is stable to sunlight (15). The primary metabolite of glyphosate is aminomethyl phosphonic acid (AMPA) 
which has a slower degradation rate than glyphosate (15). The persistence of AMPA is reported to be longer 
than glyphosate, possibly due to tighter binding to soil (14). No data are available on the toxicity of this 
compound.  
  
Glyphosate degradation by microorganisms has been widely tested in a variety of field and laboratory studies. 
Soil characteristics used in these studies have included organic contents, soil types and pHs similar to those 
that occur in Massachusetts (117).  
  
Glyphosate degradation rates vary considerably across a wide variety of soil types. The rate of degradation is 
correlated with microbial activity of the soils and does not appear to be largely dependent on soil pH or 
organic content (117). While degradation rates are likely temperature dependent, most reviews of studies do 
not report or discuss the dependence of degradation rate on temperature. Mueller et al. (1981 cited in 117) 
noted that glyphosate degraded in Finnish agricultural soils (loam and fine silt soils) over the winter months; a 
fact which indicates that degradation would likely take place in similar soils in the cool Massachusetts climate. 
Glyphosate halflives for laboratory experiments on sandy loam and loamy sand, which are common in 
Massachusetts, range up to 175 days (117). The generalizations noted for the body of available results are 
sufficiently robust to incorporate conditions and results applicable to glyphosate use in Massachusetts.  
  
  
TOXICITY REVIEW  
  
Acute (Mammalian)  
Glyphosate has reported oral LD5Os of 4,320 and 5,600 mg/kg in male and female rats (15,4). The oral 
LD5Os of the two major glyphosate products Rodeo and Roundup are 5,000 and 5,400 mg/kg in the rat (15).  
  
A dermal LD5O of 7,940 mg/kg has been determined in rabbits (15,4). There are reports  of mild dermal 
irritation in rabbits (6), moderate eye irritation in rabbits (7), and possible phototoxicity in humans (9). The 
product involved in the phototoxicity study was Tumbleweed marketed by Murphys Limited UK (9). Maibach 
(1986) investigated the irritant and the photo irritant responses in individuals exposed to Roundup (41% 
glyphosate, water, and surfactant); Pinesol liquid, Johnson Baby Shampoo, and Ivory Liquid dishwashing 
detergent. The conclusion drawn was that glyphosate has less irritant potential than the Pinesol or the Ivory 
dishwashing liquid (120).  
  
Metabolism  
Elimination of glyphosate is rapid and very little of the material is metabolized (6,106).  
Subchronic/Chronic Studies (Mammalian)  
In subchronic tests, glyphosate was administered in the diet to dogs and rats at 200, 600, and 2,000 ppm for 90 
days. A variety of toxicological endpoints were evaluated with no significant abnormalities reported (15,10).  
  
In other subchronic tests, rats received 0, 1,000, 5,000, or 20,000 ppm (57, 286, 1143 mg/kg) in the diet for 3 
months. The no observable adverse effect level (NOAEL) was 20,000 ppm (1,143 mg/kg) (115). In the one 
year oral dog study, dogs received 20, 100, and 500 mg/kg/day. The no observable effect level (NOEL) was 
500 mg/kg (116).  
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Oncogenicity Studies  
Several chronic carcinogenicity studies have been reported for glyphosate including an 18 month, mouse 
study; and a two year rat study. In the rat study, the animals received 0, 30, 100 or 300 ppm in their diet for 2 
years. EPA has determined that the doses in the rat study do not reach the maximum tolerated dose (112) and 
replacement studies are underway with a high dose of 20,000 ppm (123). The mice received 1000, 5000 or 
30,000 ppm for 18 months in their diets. These studies were non-positive (112,109). There was a non-
statistically significant increase in a rare renal tumor (renal tubular adenoma (benign) in male mice (109). The 
rat chronic study needs to be redone with a high dose to fill a partial data gap (112). The EPA weight of 
evidence classification would be D: not classified (51).  
  
Mutagenicity Testing  
Glyphosate has been tested in many short term mutagenicity tests. These include 7 bacterial (including 
Salmonella typhimurim and B. subtilis) and 1 yeast strain Sacchomyces cerevisiae as well as a mouse 
dominant lethal test and sister chromatid exchange. The microbial tests were negative up to 2,000 mg/plate 
(15), as were the mouse dominant lethal and the Chinese hamster ovary cell tests. EPA considers the 
mutagenicity requirements for glyphosate to be complete in the Guidance for the Registration of Pesticide 
Products containing glyphosate (112).  
  
The developmental studies that have been done using glyphosate include teratogenicity studies in the rat and 
rabbit, three generation reproduction studies in the rat, and a reproduction study in the deer mouse. (15)  
  
Rats were exposed to levels of up to 3,500 mg/kg/d in one rat teratology study. There were no teratogenic 
effects at 3,500 mg/kg/d and the fetotoxicity NOEL was 1,000 mg/kg/d. In the rabbit study a fetotoxicity 
NOEL was determined at 175 mg/kg/d and no teratogenic effects were observed at 10 or 30 mg/kg/d in one 
study and 350 mg/kg/d in the other study (15). No effects were observed in the deer mouse collected from 
conifer forest sprayed at 2 lbs active ingredient per acre (15).  
  
Tolerances & Guidelines  
EPA has established tolerances for glyphosate residues in at least 75 agricultural products ranging from 0.1 
ppm (most vegetables) to 200 ppm for animal feed commodities such as alfalfa (8).  
  
U.S. EPA Office of Drinking Water has released draft Health Advisories for Glyphosate of 17.50 mg/L (ten 
day) and 0.70 mg/L (Lifetime)(51).  
  
Avian  
Two types of avian toxicity studies have been done with glyphosate: ingestion in adults and exposure 
of the eggs. The species used in the ingestion studies were the mallard duck, bobwhite quail, and the 
adult hen (chickens). The 8 day feeding LC5Os in the mallard and bobwhite are both greater than 
4,640 ppm. In the hen study, 1,250 mg/kg was administered twice daily for 3 days resulting in a total 
dose of 15,000 mg/kg. No behavioral or microscopic changes were observed (15).  
  
Invertebrates  
A variety of invertebrates (mostly arthropods) and microorganisms from freshwater, marine, and 
terrestrial ecosystems have been studied for acute toxic effects of technical glyphosate as well as 
formulated Roundup. The increased toxicity of Roundup compared with technical glyphosate in 
some studies indicates that it is the surfactant (MONO 818) in Roundup that is the primary toxic 
agent (117). Acute toxicity information may be summarized as follows:  
  
Glyphosate (technical): Acute toxicity ranges from a 48 hr EC5O for midge larvae of 55 mg/L to a 96 
hr TL5O for the fiddler crab of 934 mg/L (15).  
  
Roundup: Acute toxicity ranges from a 48 hr EC5O for Daphnia of 3 mg/L to a 95 hr LC5O for 
crayfish of 1000 mg/L (15).  
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Among the insects tested, the LD50 for honeybees was 100 mg/bee 48 hours after either ingestion, or 
topical application of technical glyphosate and Roundup. This level of experimental exposure is 
considerably in excess of exposure levels that would occur during normal field applications (15).  
  

  
Aquatic Species (Fish) Technical glyphosate and the formulation Roundup have been tested on 
various fish species. Roundup is more toxic than glyphosate, and it is the surfactant that is 
considered to be the primary toxic agent in Roundup:  
  
Glyphosate (technical):  
Acute 96 hr LC5Os range from 24 mg/L for bluegill (Dynamic test) to 168 mg/L for the   
harlequin fish (15).  
  
Roundup: Acute lethal toxicity values range from a 96 hr LC5O for the fathead minnow of   
2.3 mg/L to a 96 hr TL5O for rainbow trout of 48 mg/L (15).  
  
Tests with Roundup show that the egg stage is the least sensitive fish life stage. The toxicity 
increases as the fish enter the sac fry and early swim up stages.  
  
Higher test temperatures increased the toxicity of Roundup to fish, as did higher pH (up to pH 7.5). 
Above pH 7.5, no change in toxicity is observed.  
  
Glyphosate alone is considered to be only slightly acutely toxic to fish species (LC5Os greater than 
10 mg/L), whereas Roundup is considered to be toxic to some species of fish, having LC5Os 
generally lower than 10 mg/L (15,118).  
  
SUMMARY  
Glyphosate when used as recommended by the manufacturer, is unlikely to enter watercourses 
through run-off or leaching following terrestrial application (117). Toxic levels are therefore 
unlikely to occur in water bodies with normal application rates and practices (118).  
  
Glyphosate has oral LD5Os of 4,320 and 5,600 in male and female rats respectively. The 
elimination is rapid and very little of it is metabolized. The NOAEL in rats was 20,000 ppm and 500 
mg/kg/d in dogs. No teratogenic effect was observed at doses up to 3,500 mg/kg/d and the 
fetotoxicity NOELS were 1,000 mg/kg/d in the rat and 175 mg/kg/d in the rabbit.  
  
The evidence of oncogenicity in animals is judged as insufficient at this time to permit classification 
of the carcinogenic potential of glyphosate. The compound is not mutagenic.   

  
 
REFERENCES  
  
  
1. The Agrochemicals Handbook: 1983 Reference manual to chemical pesticides, Pub. by the Royal 

Society of Chemistry. The University, Nottingham NG7 2RD, England  
  
4. RTECS Registry of Toxic Effects of Chemical Substances: 1982 NIOSH, US Dept. of Health and 

Human Services Ref QV 605 T755 Vol. l, 2,&3 1981-1982  
  



 Page 5 of 5 

6. The FDA Surveillance Index and Memorandum: Aug. 1981 and up Review and recommendations of 
the  US Food & Drug Admin. Pub. by NTIS, US Dept. of Commerce  

 
7. NTP Technical  Report Series U.S. Dept. of Health and Human Services Pub. by The National Institute 

of Health  
  
8. BNA Chemical Regulation Reporter: starts 1977 A weekly view of activity affecting chemical users 

and manufacturers. Pub. by The Bureau of National Affairs, Inc. 0148-7973  
  
9. Dept. of Justice - Drug Enforcement Administration Memo dated September 26, 1985   
 
10. The Herbicide Handbook: 1983 Fifth Ed. Handbook of the Weed Science Society of America. Pub. by 

the Weed Science Society of America, Champaign, Ill.   
 
14. GEIR Generic Environmental  Impact Report: 1985 Control of Vegetation of Utilities & railroad 

Rights of Way. Pub. by Harrison Biotec, Cambridge, MA  
  
15. Pesticide Background Statements: Aug. 1984 USDA Forest Service Agriculture Handbook #633 Vol. 

1  
  
51. Office of Drinking Water Health Advisories, USEPA  
  
101. IUPAC Advances  In Pesticide Science (1978) V—2 p. 139.   
 
106. Hietanen, E., Linnainma.a, K. and Vainco, H. (1983) Effects of Phenoxyherbicides and Glyphosate 

on the Hepatic and Intestinal Biotransformation Activities in the Rat Acta Pharmacol et Tox 53 p. 
103—112.  

  
109. Dept. of Justice - Drug Enforcement Administration Memo dated September 26, 1985.  
  
112. Guidance for the Re-regjstration of Pesticide Products Containing Glyphosate, June 1986  
  
115. Monsanto-Memo-Rat Feeding Study 3 Month.  
 
116. Monsanto-Memo-RE: Day 1 year oral  
  
117. The Herbicide Glyphosate Grossbard E. and Atkinson, D. (19)  
  
118. Non:Target Impacts of the Herbicide Glyphosate  Mammal Pest Management, LTD.  
  
120. Maibach, H.I. (1986) Irritation, Sensitization, Photo Irritation and Photosensitic assays with   

Glyphosate Herbicide. Contact Dermititis 15 152—156.  
  
122. Pesticide Residues in Food - 1986 FAQ Plant Production and Protection Paper 77.  
  
123. Personal communication with Bill Heydens of Monsanto 2/16/89 
 
 



T H E  C O M M O N W E A L T H  O F  
M A S S A C H U S E T T S  
EX E C U T I V E  O F F I C E  O F  EN E R G Y  AN D  E N V I R O N M E N T A L  AF F A I R S 

 Department of Agricultural Resources 
251 Causeway Street, Suite 500, Boston, MA 02114 
617-626-1700   fax:  617-626-1850    www.mass.gov/agr 

    

 

   

 

IMAZAPYR 
  
In addition to the review that is presented below, a comprehensive review available from USDA Forest 
Service provides information that incorporates more recent studies and data. The US Forest Service risk 
assessment report is available at: http://www.fs.fed.us/foresthealth/pesticide/risk.shtml 
 
 
Review conducted by MDAR and MassDEP for use in Sensitive Areas of Rights-of-Way in 
Massachusetts 
 
 

Common Trade Name(s): Arsenal  
  

Chemical Name: Imazapyr!  
2-(4-isopropyl-4-methyl--5-oxy-2-imidazolin-2-yl)  

nicotinic acid with isopropyl amine (2)  
  

CAS No.: 81510-83-0  
  
  

GENERAL INFORMATION 
  
Imazapyr is effective against and provides residual control of a wide variety of annual and perennial weeds, 
deciduous trees, vines and brambles in non—cropland situations. It also provides residual control and may 
be applied either pre or postemergence. Postemergence is the preferred method especially for the control of 
perennial species. Imazapyr is readily absorbed by the foliage and from soil by the root systems. Imazapyr 
kills plants by inhibiting the production of an enzyme, required in the biosynthesis of certain amino acids, 
which is unique to plants (10, 100).  
  
ENVIRONMENTAL FATE 
  
Mobility 
  
There are few studies which have investigated the mobility of Imazapyr in soil, but available reports 
indicate that Imazapyr does not leach and is strongly absorbed to soil (100). Imazapyr has a high water 
solubility (1 — 1.5%)  which could generally indicate a high leaching potential, but as with other organic 
acids Imazapyr is much less mobile than would normally be expected (100). No soil partition coefficients 
have been reported, but they may be expected to be quite high (100).  
  
One field study investigated Imazapyr mobility in a sandy loam soil (0.9% organic matter, 8.0% clay; 
38.8% silt). Imazapyr did not leach below the 18—21 inch layer after 634 days and 49.6 inches of rain. The 
levels found below the 12 inch layer were just above the 5 ppb detection limit. In addition, this study 
investigated the off—target mobility of Imazapyr and found no residues further than 3 inches from the 
sprayed area after 1 year (102).  
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Although low levels of Imazapyr did move to the 18 to 21 inch layer this was only after nearly 2 years and 
fifty inches of rain. This indicates that imazapyr is relatively non-mobile and does not leach through the 
soil profile. Imazapyr remains near the soil surface and heavy precipitation may cause some off target 
movement from surface erosion of treated soils.  
  
Persistence 
  
The main route of Imazapyr degradation is photolysis. In a study of photodegradation in water, the half—
life of Imazapyr was calculated as 3.7, 5.3 and 2.5 days in distilled water, pH 5 and pH 9 buffers 
respectively (101). A soil photolysis study for Arsenal on sandy loam calculated a half—life of 149 days 
(101).  
  
Studies have investigated the persistence of Imazapyr in soil under aerobic and anaerobic conditions. The 
half-life of Imazapyr in soil has been reported as varying from 3 months to 2 years (100). A laboratory 
study found the half-life to be 17 months (101). Detectable residues were found in a field study in all soil 
layers to 21 inches at 634 days (102). Vegetation was sprayed with radio-labelled Imazapyr at a rate of 1 lb. 
a.i./acre. The soil was a sandy loam (0.9% organic matter) which received 49.6 inches of rain during 634 
days. The highest level of radioactivity (0.234 ppm Imazapyr) was found in the top 3 inches of soil at 231 
days after application and there were detectable levels in the 9-12 inch layer. The concentrations in the top 
layer increased steadily from day 4 to 231 when they reached their maximum (0.234 ppm) and then 
declined. At day 634 the level in the top layer (0-3 inch) was 0.104 ppm (102). These data indicate that 
Imazapyr is persistent in soil and, most importantly, that Imazapyr is translocated within plants from the 
plant shoots back to the roots and released back into soil. Very little of the Imazapyr actually reached the 
soil during application. The soil residues may be due to the decay of plant material containing Imazapyr in 
the soil (102).  
  
TOXICITY REVIEW 
  
Acute (Mammalian)  
  
The acute oral LD5O in both male and female rats was greater than 5000 mg/kg using technical Imazapyr. 
The acute dermal LD5O in male and female rabbits was greater than 2000 mg/kg. The compound was 
irritating to the rabbit eye but recovery was noted 7 days after application of 100 mg of the test substance. It 
was classified as mildly irritating to the rabbit skin following application of 0.5 grams of the material on 
abraded or intact skin (103).  
  
Arsenal product formulation was tested in a similar battery of tests. The rat oral LD5O value was greater 
than 5000 mg/kg and the rabbit dermal LD5O was greater than 2148 mg/kg. The irritation was observed 
following installation of 0.5 ml of the test substance in the skin study and 0.1 ml in the eye study (104).  
  
Technical Imazapyr was administered to rats as an aerosol for four hours at a concentration of 5.1 mg/L. 
There were ten rats per sex and the animals were observed for 14 days after treatment before they were 
sacrificed. Slight nasal discharge was seen in all rats on day one but disappeared on day two (105).  
  
The inhalation LC5O is greater than 5.0 mg/L for both the formulation and the technical product (105,106).  
Technical Imazapyr was applied dermally at the following dosages: 0, 100, 200 and 400 mg/kg/day (109). 
Arsenal was used at 0, 25, 50 and 100% of the formulated solution in sterile saline. Each dose group 
consisted of 10 male and 10 female rabbits and the test substance was applied to either intact or abraded 
skin and occluded for 6 hours each day.  
  
The result of the dermal studies with Imazapyr as well as Arsenal were non remarkable with regard to body 
weights, food consumption, hematology, serum chemistry, clinical observations, necropsy observations and 
histopathology. It was noted that Arsenal, undiluted, was locally irritating (109).  
  
Subchronic and Chronic Studies (Mammalian)  
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In the subchronic tests a NOEL for systemic toxicity with dermal administration in rabbits was 400 
mg/kg/d (2,109). After dietary administration for 13 weeks in the rat, there was no effect at 10,000 ppm 
(571. mg/kg/d) which was the highest dose tested (141).  
  
A bioassay is currently underway to evaluate the potential oncogenicity of technical Imazapyr. Groups of 
65 rats per sex per dose group have received 0, 1000, 5000 or 10,000 ppm in the diet. Hematology, clinical 
chemistry and urinalysis tests were conducted at 3, 6 and 12 months and will also be done at 18 months and 
at study termination. At the 12 month sacrifice the only effect noted was a slight increase in mean food 
consumption in all treated female groups. Most of the increases were statistically significant, but they did 
not always exhibit a dose response. The oncogenicity test is due to be submitted to the EPA in the spring of 
1989 (115).  
  
Oncogenicity Studies 
  
Chronic bioassays as discussed in the subchronic/chronic section are underway.  
  
Mutagenicity Testing 
  
Five different bacterial strains of Salmonella typhimurium (TA1535, TA98, TAlOO, TA1537, and 
TA1538) and one of Escherichia coli (WP-2 uvrA-) were used to evaluate the mutagenicity of Imazapyr. It 
is unclear whether the compound used was technical or formulated Imazapyr. Dose levels up to 5000 
micrograms/plate were used and each strain was evaluated both in the presence or absence of PCB—
induced rat liver 5—9 microsomes. Negative results were noted in all assays. The six tester strains were 
designed to detect either base-pair substitutions or frameshift mutations (113).  
  
Developmental Studies (Mammalian)  
  
Two teratology studies have been done and both of these studies evaluated technical Imazapyr. One study 
used rats as the test species and the other utilized rabbits (111,112).  
  
Pregnant rats received dosages of 0, 100, 300 or 1000 mg/kg/d of Imazapyr during days 6—15 of gestation. 
There were 22 rats in the control group and 24, 23 and 22 in the low, mid and high dose groups. All doses 
were administered orally by gavage. Salivation was noted only during the dosing period in 6 of the 22 
females in the highest dose group (1000 mg/kg). No other adverse observations were noted in the treated 
dams (111). Fetal body weight and crown-rump length data for the treated groups were comparable to 
controls. Fetal development (external, skeletal and visceral) “revealed no aberrant structural changes which 
appeared to be the result of the exposure to Imazapyr” (111). The NOEL for maternal toxicity was 300 
mg/kg and the NOEL for teratogenicity and fetoxicity was 1000 mg/kg (116).  
  
Four groups of 18 pregnant rabbits were exposed on days 6-18 of gestation to doses of 0, 25, 100, 400 
mg/kg/d Imazapyr. There was no statistically significant difference between control and treated groups at 
any dose (112).  
  
Avian 
  
Acute oral LD5Os of Imazapyr in bobwhite quail and mallard duck were 2150 mg/kg.  The 8 day dietary 
LC5O in the bobwhite quail and mallard duck were greater than 5000 ppm (101).  
  
Invertebrates 
  
The dermal honey bee LD5O for Imazapyr is greater than 100 mg/bee (101). The  LD5O (48 hr) 
was greater than 100 mg/L for the water flea (100).   
  
Aquatic 
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The LC50s of Imazapyr in the rainbow trout, bluegill sunfish and channel catfish were greater than 100 
mg/L (101).  
  
SUMMARY 
Imazapyr is a relatively immobile herbicide in the soil profile even when used in sandy and low organic 
content soils. It is also persistent in soils. The low mobility and persistence may result in off-target 
movement of Imazapyr from surface erosion of treated soils.  
  
The atypical soil—plant flux characteristics of Imazapyr and delayed maximum soil concentrations indicate 
that repeated annual applications may result in build—up of Imazapyr in soil. Consequently, an interval is 
required to allow for the degradation of soil residues before a repeated application is made.  
 
 
 
 
 
  
The oral LD5O of Imazapyr in rats is greater than 5000 mg/kg and the derrnal LD5O is greater than 2000 
mg/kg in rabbits. The oncogenicity bioassay is currently underway and the only effect reported in the 
interim study was an increase in food consumption in the treated females. No mutagenic effects were 
observed.  
  
The acute oral LD5Os of Imazapyr and the Arsenal formulation are greater than 5000 mg/kg. In the 
subchronic 13 week rat study there was no effect observed at the highest dose tested 10,000 ppm. The 
oncogenicity study is currently underway.  
  

REFERENCES 
  
  
2. Farm Chemicals Handbook: 1985 Dictionary, buyer’s guide to trade names and equipment. Pub. by 
Meister Pub. Co.   
101. American Cyanamid Arsenal Herbicide Environmental and Toxicological Data Summary.  
  
102. AC 243,997 [2—(4-isopropyl-4—methyl-5-oxo-2-imidazolin-2-71)nicotinic acid): Weed & Soil 
Metabolism in a field plot. American Cyanamid Company, POM Vol. 23-32. 1986 (Confidential 
Information).  
  
103. Acute Toxicology of AC 243,997 to Rats and Rabbits. American Cyanamid Company, A83-24.  
  
104. Acute Toxicology of AC 252,925 22.6% to Rats and Rabbits. American Cyanamid Company, A83-67.  
  
105. Acute Inhalation Toxicity of AC 243,997 in Sprague-Dawley Rats. Food and Drug Research 
Laboratories, Inc. Study No. 7624.  
  
106. Acute Inhalation Toxicity of AC 252,925 in Sprague-Dawley Rats. Food and Drug Research 
Laboratories, Inc. Study No. 7607.  
  
107. Evaluation of the Sensitization Potential of AC 243,997 in Guinea Pigs. Toxicology Pathology 
Services, Inc. Study No. 186A—201-231-83.  
  
108. Evaluation of the Sensitization Potential of AC 252,925 in Guinea Pigs. Toxicology Pathology 
Services, Inc. Study No. 186A—201-231-83.  
  
109. Twenty-one Day Dermal Toxicity Study with AC 243,997 in Rabbits. Toxicology Pathology Services, 
Inc. Study No. 186B—301-230-83.  



 Page 5 of 5 

  
110. Twenty—one Day Dermal Toxicity Study with AC 252,925 in Rabbits. Toxicology Pathology 
Services, Inc. Study No. 187B-230-83.  
  
111. Teratology Study in Albino Rats with AC 243,997. ToxiGenics Study No. 450-1222.  
  
112. Teratology Study in Albino Rabbits with Ac 243,997. ToxiGenics Study No. 450-1224.  
  
113. Bacterial/Microsome Reverse Mutation (Ames) Test on CL 243,997. American Cyanamid Company 
GTOX Volume 3, Number 13.  
  
114. Herbicide AC 243,997: The Absorption, Excretion, Tissue Residues and Metabolism of Carboxyl 
Carbon—14 Labeled AC 243,997 Nicotinic acid, 2-(4—isopropyl—4-methyl—5—oxo—2-imidzolin—2-
yl) in the Rat. American C~anamid Company Report No. PD-M Volume 20—3. 

 



T H E  C O M M O N W E A L T H  O F  
M A S S A C H U S E T T S  
EX E C U T I V E  O F F I C E  O F  EN E R G Y  AN D  E N V I R O N M E N T A L  AF F A I R S 

 Department of Agricultural Resources 
251 Causeway Street, Suite 500, Boston, MA 02114 
617-626-1700   fax:  617-626-1850    www.mass.gov/agr 

    

 

   

 

METSULFURON METHYL  
 
In addition to the review that is presented below, a comprehensive review available from USDA Forest 
Service provides information that incorporates more recent studies and data. The US Forest Service risk 
assessment report is available at: http://www.fs.fed.us/foresthealth/pesticide/risk.shtml 
 
 
Review conducted by MDAR and MassDEP for use in Sensitive Areas of Rights-of-Way in 
Massachusetts 
 
 
Common Trade Names: Escort, Escort XP (2)  

  
  

Chemical Name: Methyl 2 E[C[(4-Methoxy—6-methyl-l,3,5-Triazifl—  
 2-yl) aminolcarbonyl] amino] sulfonyl.]benzoate] (9)  
  
CAS NO.: 74223-64-6  
  
  
GENERAL INFORMATION 
  
Metsulfuron methyl is a sulfonyl urea herbicide initially registered by E.I. DuPont in 1986. It is a foliar herbicide 
registered for use on wheat and barley and non-cropland sites such as Right of Way (9).  
  
ENVIRONMENTAL FATE 
  
Mobility 
Metsulfuron methyl is a relatively new herbicide. The studies reviewed here have been provided by the registrant, 
EI DuPont.  
  
The soil water partition coefficients (Kd) of Metsulfuron Methyl have been determined in four different soils: 
Cecil sand, Flanagan silt loam, Fallsington silt loam, and keyport silt loam. The Kd values range from 0.36 for 
Cecil sand to 1.40 for Flanagan silt loam, and Kom values ranged from 29 for Fallsington silt loam to 120 for 
Cecil sand (100). The values for Kd and Kom indicate that metsulfuron methyl is not adsorbed well to soil and that 
the organic content of the soil is not the only adsorption component. The silt and clay contents appear to influence 
adsorption, but there are probably other factors also involved.  
  
The previous study also determined the Rf values for soil. Thin layer chromatography was performed on four soils 
for metsulfuron methyl. The Rf values ranged from 0.64 to 1.00; only one value was less than 0.90 (100). This 
result confirms the validity of the Kd values, indicating that metsulfuron methyl is mobiie and that the organic 
matter content of the Soil is a significant component of adsorption.  

  
Metsulfuron methyl was applied to tops of 12 inch columns [containing four different soils], and eluted with 20 
inches of water in 20 hours. Following the percolation of the total volume of water, 106% of the metsulfuron 
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methyl was eluted from the Fallsington sandy loam, 96% from the Flanagan silt loam, 81% for Keyport silt loam 
and 93% for Myakka sand (100). The breakthrough volumes for the Fallsington, Flangan, Keyport and Myakka 
soils were 6.5, 4.5, 6.9 and 5.8 inches of water respectively (101).  

  
Metsulfuron methyl is relatively mobile in most soils, but will be retained longer in soils with higher percentages of 
organic matter.  
Persistence 
There are two studies which have reviewed the persistence of metsulfuron methyl in the soil. One study was 
conducted in the southern United States and the second was in the northern United States and Canada. The results 
of the studies indicate a somewhat contradictory picture of the persistence of metsulfuron methyl.  
  
The soil half-lives in Delaware, North Carolina, Mississippi and Florida were 1 week, 4 weeks, 3 weeks and 1 week 
respectively following an application in mid to late summer (102). The results are varied and indicate that either 
climatic or soil factors determine the persistence. The climate is sufficiently similar to be able to discount that as a 
factor. However, both of the locations where the shortest half-lives were observed had the highest organic matter 
content in the soils. Furthermore, the half—lives correspond with the organic matter content.  
  
The half—lives following spring applications were 4 and 56 weeks for two sites in Colorado, 6 weeks in North 
Dakota and 28 weeks in Idaho (103). In contrast to the southern United States study there does not appear to be any 
correlation with climatic or soil characteristics. There appears to be a slightly shorter half—life in acidic soils in the 
same location.  
  
Metsulfuron methyl was also applied in the fall and the half-lives determined in two sites in Colorado, North 
Dakota and Idaho. These half—lives were 8 weeks, 12 weeks, 42 weeks and 28 weeks respectively. As was 
expected there were longer half—lives following fall applications in North Dakota (6 weeks vs. 42 weeks) 
however, in Idaho there was no change at all, which is unexpected.  
  
In Canada following spring applications the reported half-lives were 10 weeks, 4 weeks, 4 weeks and 6 weeks for 
Alberta, 2 locations in Saskatchewan and Manitoba (103). One would expect longer half lives in Northern locations 
due to the effects of temperature on degradation rates. The results from Canada are generally shorter than those in 
the U.S. locations, which is unexpected.  
  
Therefore, the half-life of Metsulfuron methyl in the soil is variable and dependent on the location. It is shorter 
when applied in the spring but appears independent of other environmental factors in most locations.  
  
TOXICITY REVIEW 
  
Acute (Mammalian)  
The toxicology database for Metsulfuron methyl has been reviewed and accepted by the EPA (9). DuPont supplied 
excerpts from their monograph on Ally herbicide (112). Summaries of studies were supplied by DuPont for 
subchronic, chronic and reproductive studies.   
Technical metsulfuron methyl has been tested in two acute oral LD50 studies in Crl:CD Rats. In the first study the 
LD5O was greater than 5,000 mg/kg and in the second it was greater than 25,000 mg/kg (the maximum feasible 
dose) (112). Clinical signs included salivation, chromodacryorrhea, stained face, stained perineal area and weight 
loss (112).  
  
In a 10—dose subacute study using male rats, a single repeated dose of 3,400 mg/kg/day for 10 days over a 2 week 
period was administered. This was followed by a two week recovery period. No deaths occurred and slight weight 
loss was the only clinical sign observed. In addition, no gross or microscopic changes were observed (112). The 
dermal LD50 is greater than 2,000 mg/kg in male and female rabbits (112). Technical metsulfuron methyl caused 
mild erythema as a 40% solution in guinea pigs. There was no reaction observed at the 4% concentration. No 
response occurred when treated animals were challenged (112).  
  
In rabbits, moderate areas of slight corneal clouding and severe to moderate conjunctivitis were observed in both 
washed and unwashed eyes following treatment with technical metsulfuron methyl. The unwashed eyes were 
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normal in 3 days and the washed eyes in 14 days (112).  
  
  
Metabolism 
Elimination of metsulfuron methyl in the rat is rapid, with 91% of a radioactive dose excreted over 96 hours (9). 
The routes of elimination were not specified within the report.  
  
Subchronic/Chronic (Mammalian)  
Ninety day feeding studies have been done with metsulfuron methyl in rats and mice. The rat study was done in 
conjunction with a one generation reproduction study (see Developmental Study Section). In this study rats 
received 0, 100, 1000, or 7500 ppm (0, 5.7, 57, 428 mg/kg/d) (a) in their diets. Effects observed at the high dose 
were: a decrease in body weight and an increase in total serum protein in the females, and a decrease in liver weight 
and a decrease in cytoplasmic clearing of hepatocytes in the males the NOEL in this study was 1000 ppm (104).  
  
The 90 day mouse study was done in conjunction with the 18 month mouse study. Groups of 90 mice per sex per 
dose received 0, 5, 25, 500, 2500 or 5000 ppm (0, 0.66, 3.3, 66.6, 333.3, 666.6 mg/kg/d) in their diets. Clinical 
evaluations were made at 1, 2, 3, 6, 12 and 18 months. Ten animals per group were sacrificed at the 90 day time 
point for pathological evaluation. The 2500 ppm group was sacrificed at 12 months. Sporadic effects were observed 
on the body weight, food consumption, and organ weights. These were not dose related, resulting in a NOEL of 
5000 ppm in diet for mice (111).  
  
In the twenty-one day dermal rabbit study, the intact skin of male and female New Zealand White Rabbits received 
doses of 0, 125, 500 and 2,000 mg/kg for 6 hrs/day for 21 days. Clinical signs observed were sporadic weight loss 
and diarrhea in a few rabbits. These effects were not dose related. Non dose related histological effects were 
observed in male rabbits. This effect was characterized as mild testicular atrophy occurring sporadically at all doses 
(112, 108).  
  
Feeding studies in dogs have been done with purebred beagles. The animals received metsulfuron methyl in diets at 
dose levels of 0, 50, 500 and 5000 ppm (0, 0.2, 2, 20 mg/kg/d) for one year. There was a decrease in food 
consumption in the high dose males. There was a decrease in serum lactate dehydrogenase in all groups of both 
sexes at two or more doses these values were within the historical controls. The NOEL was 500 ppm in the males 
and 5000 ppm in females (112).  
  
In a chronic feeding study in rats, the animals received metsulfuron methyl at doses of 0, 5, 25, 500, 2500 or 5000 
ppm (0, 0.28, 1.4, 28.6, 143 or 286 mg/kg/d. Interim sacrifices were done at 13 and 52 weeks (105).  
  
At the 13 week sacrifice there was a decrease in body weight in the 2500 and 5000 ppm groups; there was a 
decrease in absolute liver weight at 2500 and 5000 ppm males. There was a decrease in the relative liver weights in 
the 2500 and 5000 ppm females.  
  
(a) In these discussions the assumptions made for estimated conversion of ppm (diet) to mg/kg/D were:  
Species Body weight (kg) Intake (kg)  
Rat 0.35 0.020 Mouse 0.03 0.004 Dog 10 0.4  
When data were presented as ppm, the dose was estimated in mg/kg and is presented in parenthesis.  
  
Findings at the 52 week sacrifice included increase in kidney weight (2500 ppm males) and increased absolute 
brain weights (at doses of 25, 500, 2500 and 5000 ppm) in males and at doses of 2,500 and 5000 ppm in females. 
There was an increase in absolute heart weight at 2500 ppm in males and at 2500 and 5000 ppm in females. The 
absolute organ weights were back to normal at termination. Relative brain weights of the 2500 and 5000 ppm 
groups were increased (105)  
  
Oncogenicity Studies 
There were no gross or histopathological changes observed in mice receiving up to 5000 ppm metsulfuron methyl 
in their diets (112. 111). Similar results were obtained in the 104 week rat study; there were no histopathological 
changes observed which were attributable to metsulfuron methyl (105, 112). EPA concludes that there were no 
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oncogenic effects in rats or mice at the highest dose tested; 5000 ppm in both cases (9).   
 
Mutagenicity Testing  
Metsulfuron methyl was negative in the unscheduled DNA synthesis assay; in vivo bone marrow cytogenic assay in 
rats (doses were 500, 1,000, and 5,000 mglkg bw); CHO/HGPRT Assay; Salmonella typhimurium reverse mutation 
assay four strains with and without S9 metabolic activation; and also in the in vivo mouse micronucleus assay at 
doses of 166, 500, 1666, 3000 and 5000 mg/kg (112). ‘T¶e only positive mutagenicity assay was in the in vitro 
assay for chromosome aberrations in Chinese Hamster Ovary at high doses (greater than 2.63 mM, 1.0 mg/mL)). In 
this assay no increases in structural aberrations were observed at 0.13 or 1.32 mM(0.05 or 0.5 mg/mL) (112).  
  
Developmental Studies 
Several studies have been done to investigate the effects of Metsulfuron methyl on reproduction and development 
in rats and rabbits.  
  
Pregnant Cr1: COBS CD(SD) BR rats received metsulfuron methyl at doses of 0, 40, 250 or 1000 mg/kg by the 
oral route on days 5 to 14 of gestation. There were 25 rats per group. Maternal toxicity was observed at doses of 
250 and 1000 mg/kg/d. The maternal toxicity NOEL was 40 mg/kg/d. There was no evidence of “teratogenic” 
response or embryo fetal toxicity (112).  
  
In the rabbit study, New Zealand white rabbits received 0, 25, 100, 300 or 700 mg/kg/d on days 6 to 18 gestation. 
There was a dose related increase in maternal deaths; 1, 2 and 12 deaths at doses of 100, 300 and 700 mg/kg 
respectively. The maternal toxicity NOEL was 25 mg/kg/d and there was no evidence of teratogenic or 
embryolethal effects observed in this study (112).  
  
Several multigenerational studies have been done with Metsulfuron methyl. A four litter reproduction study was 
done concurrently with the chronic bioassay. Rats from each treatment were separated from the main study and 
bred. The doses were 0, 5, 25, 500, 2500, and 5000 ppm (0, 0.28, 1.4, 28.6, 143 and 286 mg/kg/d). There was a 
dose dependent decrease in body weight in the parental (P1) generation at doses of 25 ppm and greater in males and 
females. This effect was not present in dams during gestation or lactation (106).  
  
Overall fertility in the P1 and filial (Fl) matings was low in both control and treated groups with no apparent cause. 
There was a decrease in pup size in the Fla but not the Flb, F2a, or F2b litters. The gestation index was 100% for all 
groups in both filial generations with the exception of F2a when it was 90%. On the basis of the lower body 
weights and lower growth rates, the NOEL was 25 ppm for this study (106).  
  
In a 90 day, 2 generation 4 litter protocol, rats received 0, 25, 500 or 5000 ppm (0, 1.4, 28.6, 286 mg/kg/d) 
Metsulfuron methyl in their diets for 90 days prior to mating. In this protocol the parental generation was bred 
twice first to produce the Fla and then the FiB. The FiB rats were then fed the appropridte diet for 90 days (after 
weaning). There was a decrease in litter size in the 5000 ppm group in the F2a generation, but not in any other 
generation. The NOEL for this study was 500 ppm (107).  
  
In a 90 day feeding, one generation rat study, 16 male and 16 female rats received 0, 100, 1000 or 7500 ppm in 
their diet prior to mating. There were no differences observed in reproduction and lactation performance or litter 
survival among groups. There was an overall low fertility in the control and treated groups. This result made the 
effects of metsulfuron methyl on fertility difficult to assess from this study (104).  
  
Tolerances and Guidelines 
Tolerances have been set for metsulfuron methyl in barley wheat (from 0.05 to 20 ppm, depending on the 
commodity) and in meat and meat byproducts (0.1 ppm). The tolerance in milk is 0.05 ppm (8, 9). The acceptable 
daily intake is 0.0125 mg/kg/d based on a one year dog NOEL of 1.25 mg/kg/d using a safety factor of 100 (9).  
  
Avian 
Metsulfuron methyl has been tested in two species of birds, the mallard duck and the bobwhite quail. The acute oral 
LD5O is greater than 2150 mg/kg in the duck. Two, 8 day dietary studies have been done. The 8 day LC5O is 
greater than 5620 ppm in both the duck and the quail (9).  
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Invertebrates 
  
The 48 hour LC5O for Daphnia is greater than 150 ppm and the acute toxicity in the honeybee is greater than 25 
mg/bee (9).  
Aquatic 
Metsulfuron methyl has acute LC5O of greater than 150 ppm in both the rainbow trout and the bluegill sunfish (9).  
  
Summary 
Metsulfuron methyl has a moderate to high mobility in the soil profile and is relatively persistent in the 
environment, especially when applied in the fall. These factors would be of concern under most circumstances. 
However, metsulfuron methyl is applied at very low rates (3-4 ozs./A) and therefore the amounts which reach the 
soil are quite low. Consequently, Metsulfuron methyl should not impact groundwater as a result of leaching or 
migrate from the target area.  Metsulfuron methyl has low toxicity (EPA Toxicity Category III) for acute dermal 
exposure and primary eye irritation and is category IV for all other acute exposures. The chronic studies indicate no 
oncogenicity response and the systemic NOEL’s are 500 ppm in rats and 5000 ppm in mice. There was no evidence 
of teratological effects in the rat or the rabbit at the highest dose tested in both species. While there was evidence of 
maternal toxicity at 40 mg/kg/d in the rat and 100 mg/kg/d in the rabbits.  
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TRICLOPYR 
 
In addition to the review that is presented below, a comprehensive review available from USDA Forest 
Service provides information that incorporates more recent studies and data. The US Forest Service risk 
assessment report is available at: http://www.fs.fed.us/foresthealth/pesticide/risk.shtml 
 
 
Review conducted by MDAR and MassDEP for use in Sensitive Areas of Rights-of-Way in 
Massachusetts 
 
Common Trade Name(s): Garlon 3A, Garlon 4  
  
Chemical Name: Triclopyr [(3 ,5,6-Trichloro-2-pyridinyl) oxy] acetic acid  
  
CAS No: 55335—06—3  
  
  
GENERAL INFORMATION 
  
Triclopyr is a picolinic acid derivative and is marketed as Garlon 3A the triethylamine (TEA) salt (CAS 
#057213-69-1) and Garlon 4 the butoxyethyl ester (CAS# 008008-20-6).  
  
Triclopyr is effective against a wide variety of woody plants as a foliar spray, basal spray and when 
applied to cut surfaces. Triclopyr is absorbed by both plant leaves and roots and is readily translocated 
throughout the plant. It produces an auxin-type response in growing plants in that it appears to interfere 
with normal growth processes. Thus, maximal plant response occurs when applications are made soon 
after full leaf development and when there is sufficient soil moisture for plant growth.  
  
ENVIRONMENTAL FATE 
  
Mobility 
  
Most laboratory and field studies indicate that Triclopyr is a relatively mobile herbicide under most 
conditions. Soil organic carbon partition coefficients K(oc) were determined for the TEA salt in 12 soils 
which ranged from 0.081% to 21.7% organic carbon. The K(oc) values range from 12 to 78 (14), 
indicating that Triclopyr should be mobile in most soils. In the same study the K(oc) values of 
trichloropyridinol, the major metabolite, were reported to range from 114 to 156 in three soils which were 
not identified. This indicates that trichloropyridinol is less mobile than Triclopyr and should have 
moderate mobility in soil(14).  
  
In a laboratory study using sandy loam soil with a low organic matter content (0.62%), 75-80% of the 
applied Triclopyr leached through a 12 inch soil column between days 11 and 15. Water was applied at 
the rate of 0.5 inches/day for 45 days. The major degradation product, tricloropyridinol required 13 inches 
of applied water to elute, nearly twice as much (7.5 inches) as Triclopyr(14).  
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 In a field study, Garlon 3A was applied at the rate of 3 gallons/ acre (9 lbs/acre) to six soils ranging from 
clays to loamy sands in six states. Rainfall was reported to be normal, but not given. Small amounts of 
Triclopyr and its metabolites were found in the 6—12 inch and 12-18 inch layers of soil 28 to 56 days 
after application (14,15). Although an application rate of 9 lbs per acre is rather high, the presence of 
Triclopyr at those depths should be noted especially since there is a correlation with the previous 
laboratory studies.  
  
In other studies, Triclopyr exhibited significantly lower mobility than had been previously reported. In a 
field study conducted in Massachusetts, Triclopyr was applied to sandy loam soil at a rate of 0.6 lb/acre. 
Rainfall was reported as normal, but not given. Triclopyr was never detected below the top ten inch layer 
of soil at any time during the three month study (100). As part of the same study, Triclopyr was applied to 
soil columns containing the same soil as in the field study at the rate of 0.6 and 6.0 lbs/acre. Simulated 
rainfall was applied to the soil columns at a rate of 1 inch per week for a total of 5 inches. Triclopyr was 
not detected below the top 4 inch layer of soil (100). These results indicate lower mobility than previously 
reported, but they may reflect the short persistence of Triclopyr in soil rather than its mobility through the 
soil profile.  
  
Persistence 
 
Soil 
  
Microbial degradation is the primary mechanism by which Triclopyr is degraded in soils to two 
metabolites (15). Degradation under anaerobic conditions (i.e. saturated soils) is reported to be 5 to 8 
times slower than under aerobic conditions (14). Triclopyr in soils is not thought to be degraded to any 
appreciable extent by chemical hydrolysis and, due to its low volatility, is not thought to volatilize from soil 
to any great extent (15).  
  
A review by TRW states that Triclopyr “is not considered to be a persistent compound in soils” (95). Studies 
indicate that under certain conditions the half-life of Triclopyr can be relatively short. The Dow Chemical Company 
has reported a half-life of 10 days in silty clay loam (96). In a small West Virginia watershed the half-life was 
estimated as between 14 and 16 days (15). Triclopyr was applied aerially at the rate of 10 lbs/acre, but much of the 
Triclopyr was intercepted by foliage. Average Triclopyr residues in soil from the treated area of this study, 
measured on the day of the treatment, were non—detectable in densely wooded areas, 4.4 ppm in lightly wooded 
areas, and 18 ppm in open areas (15). In a Massachusetts field study, the half—life of Triclopyr was reported as 10 
days after the applications of 0.6 and 6.0 lbs/acre Triclopyr to non-target vegetation (100).  
  
Most other studies suggest a much longer persistence for Triclopyr in soil. In a laboratory study, Dow 
reported a half-life of 46 days for Triclopyr in loam. The loam was maintained in the laboratory at 95 deg 
F with moisture at field capacity for the duration of the study (96). A 95 deg  soil temperature and 
moisture at field capacity are both quite high and indicate that the persistence at less than ideal 
conditions would be longer. Dow also reports the average half-life of Triclopyr in soil to be 30 days (101). 
An average half-life of 46 days is reported in the Herbicide Handbook (10) and by Ghassemi et al. (95). 
In addition, other investigators have reported a half—life in soil of “less than 50 days” at temperatures 
between 25-35 deg C, and between 79 and 156 days at 15deg C (14). In a field study conducted in 
Sweden, Garlon 3A was applied at the rate of 2 lbs (a.i.)/acre to eight different forest soils. Residues of 
Triclopyr persisted for 1 to 2 years, and in some cases in excess of 2 years, at levels approximately 10 
percent or less of initial soil residue levels (15). It must be noted that soil temperature levels never 
exceeded 14deg C (57 deg F) and these temperatures are not favorable to microbial degradation (15). 
These low maximum temperatures are not typical of year round Massachusetts temperatures, but 
indicate the increased persistence that may occur when applications are made in the fall and are 
followed by cold weather.  
  
The variable half-lives reported for Triclopyr indicate that soil half-life may be dependent on the soil and 
climatic conditions. As in most situations of microbial degradation; cold and, dry or saturated soils 
decrease the decomposition rate, while warm moist soils increase it.  
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Aquatic 
  
The fate of the butoxyethyl ester of Triclopyr (TBEE) in water is summarized in Figure 1. This diagram 
shows the major degradation pathways for the ester in water, but does not include processes such as 
sediment and particulate adsorption. The fate of the ester in water has also been simulated with a 
modelling technique by McCall et al., 1988 (115). A recent study by Woodburn (116) with the 
triethylamine salt of Triclopyr experimentally applied to a lake in Florida also provides useful comparative 
data on the persistence of Triclopyr degradation products. The degradation path is believed to be TBEE 
to Triclopyr acid to 3,5,6—trichloro-2-pyridinol (TCP) to non-halogenated organic acids.  
  
TBEE degrades quite rapidly in water to Triclopyr acid. Laboratory studies indicate that photolysis is the 
principal degradation pathway with hydrolysis also contributing (117, 118). Several studies indicate that 
the half-life of the ester in water can range from 1.5—2 days as a result of photolysis (117, 119). 
Hydrolysis half—lives are dependent upon water pH and temperature and range from 0.06 d to 208 d in 
natural waters. They decrease with increasing temperature and increasing pH. Acidic conditions increase 
the persistence of the ester substantially. The 208 d half—life was observed in natural unbuffered water 
at pH 5 and 15

o
C. Waters with this pH level occur in Massachusetts. One laboratory study has produced 

contradictory results where the ester was stable to hydrolysis, and little photodegradation of the ester 
occurred over 9 months (120). This study however was performed with buffered, sterile water. Modelling 
results for the dissipation of the ester indicate that decay should be fairly rapid with a half-life of 12-18 
hours (115).  
  
The acid is short-lived in the aquatic environment with reported half—lives of from 2.1 hours at the 
water’s surface in summer at 40deg N latitude to 14 hr at 1m water depth in winter (117). The principal 
decay product of the acid is 3,5,6-trichloro-2-pyridinol (TCP), a transient metabolite in water with half—
lives ranging from minutes to one day (121). TCP rapidly degrades into nonhalagenated, low molecular 
weight organic acids (116,121), with phototransformation playing a larger role than hydrolysis in this 
process.  
  
Salomon et al. (118) demonstrated a half—life of 3.8-4.3 days at l6-17 deg C for the ester to TCP step in 
an Ontario Lake. Woodburn (116) added Triclopyr salt to a Florida lake and determined a half—life of 
0.5—3.6 d at 300 C for the salt to organic acid step. The time scales of both of these studies are in 
general agreement with the other data on the time course of breakdown for the ester (or salt) to organic 
acids. With the exceptions of the Hamaker (120) study and a slow breakdown at pH 5, most studies 
indicate that TBEE in water is degraded relatively rapidly.  
 
 
  
TOXICITY REVIEW 
  
Acute (Mammalian)  
  
The Triclopyr toxicity database has been reviewed in several places including the GEIR on the Control of 
Vegetation on Utility and Railroad Rights-of-Way in Massachusetts (14), Herbicide Handbook Weed 
Science Society of America (10), and by the U.S. Forest Service (15). Several Dow Publications review 
the Triclopyr information (101) and Garlon products (102 and 103).  
  
The oral LD5O for Triclopyr in rats is 729 mg/kg in males and 630 mg/kg in females (15, 101). The rat 
oral LD5O for combined sexes has been reported as 713 mg/kg (10, 14). Rabbits and guinea pigs are 
more susceptible to oral administration of Triclopyr with LDSOs of 550 and 310 mg/kg respectively (14, 
15, 10). The Garlon products have oral LD5Os of greater than 2000 mg/kg (10, 14, 15, 101, 103, 103).  
  
The dermal LD5Os are greater than 2000 mg/kg in rabbits (Triclopyr), and greater than 3980 mg/kg in 
rabbits for Garlon 4 and Garlon 3A (101, 102, 103)  
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The effects of Triclopyr on the eye are dependent on the chemical derivative involved: the butoxyethyl 
ester found in Garlon 4 is essentially non—irritating (102, 15, 14, and 101), while the triethylamine salt is 
not only an irritant but can cause serious injury (101, 14, 15). These eye injuries include conjunctival 
irritation, moderate internal redness and moderate to severe corneal damage which may be permanent 
(14).  An inhalation study showed that 100% of the test rats survived a 1 hour exposure to 3 to 20 
dilutions of Garlon 3A in air. Transitory nasal irritation to rats was noted after a 4 hour exposure to Garlon 
4 aerosol (14).  
  
Metabolism 
  
Two studies, one dermal and one oral have been done in humans to determine pharmacokinetic and 
metabolic profiles. Five mg/kg acid equivalent (ae) was applied to the forearm of 5 volunteers in the 
dermal study. One point five eight percent to 1.11% of the applied dose was absorbed and the 
percutaneous absorption half -life was 16.8 hours (108). In the oral study, 6 volunteers received 0.1 or 
0.5 mg/kg Triclopyr (acid equivalent) in apple juice. The excretion half—life is 5 hours and 80% of the 
dose is recovered as unchanged Triclopyr in the urine (109). The 20% which was unaccounted for could 
be attributed to one of several explanations including incomplete collections of urine, incomplete 
absorption of material or metabolism to an unknown metabolite.  
  
Subchronic/Chronic Studies (Mammalian)  
  
Long—term bioassays have been done using Triclopyr in rats (107) and mice (106). Summaries of these 
studies, provided by Dow Chemical Company have been reviewed for this discussion.  
  
Fischer 344 rats received 5, 20, 50 or 250 mg/kg/d in a preliminary 13 week study. There was a 
decrease in body weight gain at 50 and 250 mg/kg/d and kidney effects were observed in both sexes at 
doses of 20 mg/kg or greater (107). In the full two year study, the doses were 0, 3, 12 and 36 mg/kg/d. 
The dose related effects in the males were increased body weight at 12 and 36 mg/kg/d, and in females 
there was an increase in pigmentation in the proximal tubules at 3, 12 and 36 mg/kg/d. Neither the 
weight increase in the males nor the increased pigmentation in the females were accompanied by 
morphological, histological or functional changes. The NOAEL for males and females was reported to be 
3 mg/kg/d (107).  
 In the mouse bioassay, ICR mice received Triclopyr in their diets for twenty-two months. The doses 
were 0, 50, 250, 1250 ppm (0, 5, 55, 28.6 and 143 mg/kg/d in males and 0, 5.09, 26.5 and 135 mg/kg/d 
in females). The range finding study included doses of 0, 200, 400, 800, 1600 or 3200 ppm. At the high 
dose there were decreases in body weight, anemia, changes in urine, increase in cholesterol levels and 
multiple changes in liver functions. Some of the liver changes were also observed in the 1600 and 800 
ppm groups. There were decreases in body weights, changes in kidney and urine (at various doses and 
points in time) and liver effects at the 1250 ppm dose. At 250 ppm there were mild kidney effects and the 
NOEL was reported as 50 ppm (5.55 and 5.09 mg/kg/d for males and females respectively) ( 106).  
  
In subchronic studies, the 90 day dietary NOELs were 30 mg/kg/d and 20 mg/kg/d for rats and mice, 
respectively. Dogs were more sensitive to dietary administration of Triclopyr, with kidney effects 
(decrease in excretion) at 2.5 mg/kg/d (14, 101). Dogs refused to eat food that would result in doses of 
30 and 100 mg/kg (104). In a one year study, dogs received doses of 0. 0.5, 2.5 or 5.0 mg/kg/d. Minimal 
kidney effects were observed at 2.5 and 5.0 mg/kg/d. These findings were considered non—adverse by 
Dow making the NOAEL 5.0 mg/kg/d and the NOEL 0.5 mg/kg/d (105).  
  
Two monkey studies were done to investigate kidney effects in primates. In one study, the monkeys 
received 0, 10, 20 or 30 mg/kg/d in diet for 28 days. There was no effect on urinary excretion or other 
responses observed (101, 104). In a second study, 4 monkeys received Triclopyr at 5 mg/kg/d for 28 
days, the dose was then increased to 20 mg/kg/d for 102 days. The effects observed in this study were 
stool softening and diarrhea (104).  
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Oncocrenicitv Studies 
There have been two chronic bioassays done for Triclopyr. Rats received 0, 3, 12 or 36 mg/kg/d and 
mice received 0, 50, 250 or 1250 ppm (0, 5.55, 28.6, 143 mg/kg/d for males and 0, 5.09, 26.5 and 135 
mg/kg/d for females). The only positive result was an increase in combined incidence of mammary 
adenomas and adenocarcinomas in the female rats at the high dose. There was no evidence of multiple 
tumors and the effect was not dose related (107, 106).  
  
Mutagenicitv Testing 
  
Triclopyr has been tested for mutagenicity in a variety of test systems and found to be weakly positive in 
one, the dominant lethal study in rats. Triclopyr was non-mutagenic in bacterial assay systems, cytogenic 
assays, and mouse dominant lethal studies (15).  
  
Developmental Studies 
  
The teratology of Triclopyr was investigated using the rabbit model. Doses in the range finding study 
were 0, 25, 50, 100 and 200 mg/kg. There was 50% and 71% mortality in the 100 and 200 mg/kg groups 
respectively. The doses used in the full study were 0, 10, 25 and 75 mg/kg/d for days 6 to 18 of 
gestation. There were 16 rabbits per dose group. One dam in the 25 mg/kg/d group aborted and one 
dam in the 75 mg/kg/d group died. In the 25 mg/kg group one fetus had hyperplasia of the aortic arch 
with pulmonary arterial semilunar valve stenosis. Another fetus had a missing gall bladder. There was a 
statistically significant but non-dose related increase in resorptions at 10 mg/kg/d. This increase was 
within historical control variability. The developmental NOEL was reported as 75 mg/kg/d with a slight 
increase in maternal mortality  
(110)  
Tolerances and Other Guidelines   
 
Tolerances are set for Triclopyr on 5 raw agricultural commodities:  
grasses, forage (500 ppm); grasses, forage, hay (500 ppm); milk (0.01 ppm); meat, fat and meat by 
products (except liver and kidney) of cattle, goats, hogs, horses, and sheep (0.05 ppm); and liver and 
kidney of cattle, goats, hogs, horses, and sheep (0.5) ppm (8).  
  
The Dow internal guideline for inhalation exposure to Triclopyr is 10 milligrams/cubic meter (102, 103).  
  
Avian 
  
The toxic effects of Triclopyr on birds have been investigated in a small number of studies conducted by 
the Dow Chemical Company. For mallard ducks, acute oral LCSOs are reported at 1,698 mg/kg for 
unformulated Triclopyr, 3,176 mg/kg for Garlon 3A, and 4,640 mg/kg for Garlon 4. Eight day subchronic 
oral LC5Os are reported as follows for the various triclopyr formulations:  
 
 Triclopyr  

mallard duck LC50 = 5,000 ppm    
bobwhite quail LC50 = 2,935 ppm    
Japanese quail LC50 = 3,278 ppm  

 
 Garlon 3A   mallard duck LC50=10,000 ppm    

bobwhite quail LC50=11,622 ppm  
 Garlon 4     mallar d duck LC50=l0,000 ppm    

bobwhite quail LC50=9,026 ppm  
  

Source: (15)  
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The data summarized above indicate low acute and subchronic toxicity to the bird species tested. No 
field studies on the toxic effects of Triclopyr or its formulations in birds have been reported (15).  
  
Invertebrates 
  
Very little data were available on the invertebrate and microorganism toxicity of Triclopyr. The data 
reported are primarily for the triethylamine salt (Garlon 3A) and were generated by the Dow Chemical 
Company.  
  
The data indicate low acute lethal toxicity* to organisms tested, with a 96 hr LC5O of 895 ppm in shrimp, 
96 hr LC5O greater than 1000 ppm in crabs, and 48 hr LC5Os ranging between 56 and 87 ppm in 
oysters (15). The 48 hr LC5O for Daphnia is reported as 1,170 ppm (15). After 72 hours of incubation 
with 500 ppm of Triclopyr, no apparent effects on growth were observed in six soil microorganisms when 
compared to a control (15).  
  
No information was obtained on the invertebrate toxicity of Garlon 4, the butoxyethyl ester of Triclopyr.  
  
 
 
Aquatic   
The available information on Triclopyr toxicity to fish indicate a wide response of fish to the two 
formulations of Triclopyr and to unformulated Triclopyr. The butoxyethyl ester of Triclopyr (Garlon 4) is 
“highly toxic to fish”, based upon the Clarke et al. criteria. The 96 hour LC5O values for rainbow trout and 
bluegill sunfish are 0.74 and 0.87 ppm respectively (15). The corresponding value for juvenile Coho 
salmon is 1.3 ppm (122).  
  
The triethylamine salt formulation (Garlon 3A) is “slightly toxic” to fish with 96 hour LC5Os of 552 and 
891 ppm for rainbow trout and bluegills respectively. The corresponding values for unformulated 
Triclopyr are 117 ppm for rainbow trout and 148 ppm for bluegill. Both fish species were less sensitive to 
Garlon 3A than to the active ingredient (15).  
  
No fish toxicity data are available for 3,5,6—trichloro—2—pyridinol (TCP), the intermediate breakdown 
product from the Triclopyr acid to the non—halogenated organic acid end product.  
  
Dow Chemical Company reports that in natural soil and aquatic environments, both amine and ester 
formulations rapidly convert (photodegrade) to Triclopyr acid, which in turn is neutralized to a salt at 
normal environment pH (5.5-6.5)(15). No information is provided with any of the fish toxicity data on the 
actual form of Triclopyr present in the test water. The persistence data summarized in a previous section 
and the simulation results of McCall et al. (115), however provide a description of the probable fate of 
Triclopyr in the toxicity test tanks. The majority of the fish mortalities during the toxicity tests with bluegill 
sunfish and rainbow trout exposed to the ester occurred during the first 24 hours of the test: a pattern 
consistent with the change of the toxic ester form to less toxic breakdown products during this period 
(124).  
  
EXPOSURE ASSESSMENT 
  
For the exposure assessment, we have chosen to analyze the fate of the butoxyethyl ester form of 
Triclopyr (Garlon 4) in water because of its reported high aquatic toxicity in laboratory studies. Garlon 4 
would be applied basally at an average application rate of 0.5 pints per acre for the proposed utility 
program.   
 
 
 In aquatic organisms, LC5Os greater than 10 ppm are considered to be indicative of only slight toxicity and LC5Os less than 1 
ppm are considered to reflect high acute toxicity (Clarke et al., 1970 as referenced in [15]).  
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Since Garlon 4 contains 61.6% of the active ingredient, this application could distribute 37 mg Triclopyr 
BEE/m

2
. The requested maximum application rate is 2 pints per acre.   

  
Two aquatic exposure scenarios have been constructed to evaluate the potential contamination of non-
target surface waters with Garlon 4 from a typical land application.  The first, most extreme, and very 
unlikely scenario is for the case of a static stream traversing a treated acre with a percentage of all of the 
herbicide applied to the acre running into the water. The second represents a more shallow, static stream 
or standing water body of much less volume with runoff from a portion of the bordering land.  
  
SCENARIO (1)  

ASSUMPTIONS:  
Application rate = 0.5 pint/acre  
0.47 L/pint  
61.6% active ingredient  
20% of herbicide applied to acre runs off  
density of applied herbicide = 1.0 g/ml  

RUNOFF:  
0.20 x 0.5 pt/acre x 0.47 L/pt x 0.616 = 0.03 L/acre  

RECEIVING WATER:  
Static stream crossing a treated acre  
Dimension: 0.3 x 1.22 x 64 m = 23.4 in

3 
(volume)  

DILUTION:  
0.03L into 23.4 m = 1.3 mL/m

3
 

 1.3 mL/m
3
 x 1 m

3
 /10 

3
 L = 1.3 x 10 mL/L  

1.3 x l0 
-3

 mL/L x 1 g/ml x l0
3
 mg/g = 1.3 mg TBEE/L  

  
SCENARIO (2)  
  

ASSUMPTIONS:  
Application Rate = 0.5 pt/acre  
0.47 L/pt  
61.6% active ingredient 2  
20% of herbicide applied to 3m

2
  runs off  

density of applied herbicide = 1.0 g/ml  
  

RUNOFF:  
0.2 x 0.5 pt/acre x 0.47 L/pt x 0.616 x 2.47  
 x 10 

-4
acre/m 

2
 x 10 mL/L x 3 m

2
 = 0.02 mL  

  
RECEIVING WATER:  

Static stream,  
Dimensions: 0.15 x 1 x 5 m = 0.75 m

3 
(volume)  

  
DILUTION:  

0.02 mL into 0.75 m3 = 0.03 mL/m
3
 

0.03 mL/ m
3
 x 10

-3
 m /L x 10

3
 mg/g x 1 g/ml = 0.03 mg/L  

  
The calculations presented above illustrate that the probable immediate post—runoff concentrations of 
TBEE in static water bodies will be in the sub-parts per million range. At maximum application rates (2 
pts/acre), these concentrations would range from about 0.1 to 5.2 mg/L. The concentrations for the worst 
exposure scenario (#1) are greater than (7x) the 96 hour LC5O concentrations for freshwater fish; those 
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for the other scenario are almost an order of magnitude less. The no effect level for TBEE with juvenile 
Coho salmon is <1.0 mg/L (122). Therefore, under the worst exposure scenario with the maximum 
application rate of herbicide, the 96 hour LC5O could be exceeded. Under other, less extreme conditions 
at average application rates, predicted concentrations of the active ingredient would be substantially less 
than the reported no effect level in Coho salmon. The persistence characteristics of TBEE are such that 
the ester form of Triclopyr would not likely persist in surface waters for longer than a couple of days, 
except in those waters in Massachusetts which are acidic where the ester may persist for up to several 
months. It is also very unlikely that rainbow trout would be impacted at application rates of 0.5 pts/acre 
based on the reasonable scenario (#2) which predicts water concentrations of Garlon 4 less than toxic 
concentrations.  
  
The following factors would also tend to reduce the exposure concentrations that fish would experience: flowing 
waters would provide greater dilution than assumed for static conditions; the Massachusetts Right-of-Way 
Management Act mandates an application setback of 10 feet from standing or flowing waters or from wetlands (33 
CMR 1l.04:(l) and (4) (a)); and actual runoff of the applied herbicide would probably be less than used for these 
sample calculations. Scenario 1 represents an extremely unlikely event where 20% of all the herbicide applied to an 
acre runs off into a small water course. The conditions which would foster this type of runoff across setbacks (i.e. 
heavy rains) would tend to turn static stream systems into flowing water courses and hence increase dilution.  
  
The application rate used in the previous non—target species assessment (June 23, 1990) was 0.5 pints 
per acre applied basally. The utilities involved in managing rights-of-way and the manufacturer of Garlon 
4 have since indicated that the required application rate may range as high as 2-3 quarts of Garlon 4 per 
acre for effective control of vegetation. The following addition to the exposure assessment examines the 
resultant changes in the predicted exposure concentrations that might occur in freshwater fish habitats 
when Garlon 4 is applied at the 2-3 quarts /acre rate.  
  
The change in the application rate will result in the following differences in predicted exposure 
concentrations from those originally predicted for 0.5 pts/acre:  
 2 at/acre x 2pt/ qt = x 8  0.5 pt/acre     
  
 3at/acre  x   2pt/qt = x 12  0.5 pt/acre    
  
  
Application rates will therefore be 8-12 times greater than for the 0.5 pts/acre case. The probable 
concentrations in water after runoff as previously predicted were 1.3 (Scenario 1) and 0.03 mg/L 
(Scenario 2) ing butoxyethyl ester of Triclopyr / L. These concentrations would therefore range from 0.24 
— 15.6 ing/L for application rates between two and six quarts.  
  
These predicted concentrations encompass and substantially exceed the reported LCSO concentrations 
for fish (in range of 0.7 - 1.3 mg/L and the NOEL of 1 mg/L for juvenile Coho salmon. The more realistic 
exposure scenario (#2) predicts exposure concentrations of the same order of magnitude as the LC5O 
values.  
  
Given that the higher application rates required for vegetation control in some areas have the potential to 
produce potentially lethal concentrations of the butoxyethyl ester of Triclopyr to fish in water as a result of 
runoff, a setback greater than the mandated 10 feet from standing or flowing waters (333 CMR 11.04: (1) 
and (4) (a) ) will provide an additional level of protection when application rates exceed 0.5 pts/acre.  
  
SUMMARY  
  
Triclopyr exhibits moderate mobility in most of the soils tested. Soils with higher organic carbon content 
would be expected to retard the mobility of Triclopyr. Trichloropyridinol, the major breakdown product, is 
less mobile than Triclopyr.  
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Microbial degradation is the primary mechanism by which Triclopyr is degraded in soils. Degradation 
rates are variable and appear to be dependent on the soil and climatic conditions. In Massachusetts 
conditions, Triclopyr can be expected to have moderate persistence when applied in warm weather (late 
spring —early fall), and slightly longer persistence in colder weather.713 mg/kg. Rabbits and guinea pigs 
have oral LDSOs of 550 and 310 mg/kg respectively. The target organ for Triclopyr is in the liver. The 
only positive result in the oncogenicity studies was an increase in the combined incidence of mammary 
adenomas and adenocarcinoinas in the female rats at the high dose. Mutagenicity tests were negative. 
The developmental NOEL was reported as 75 mg/kg/d with a slight increase in maternal mortality. Using 
EPA’s carcinogen classification scheme, Triclopyr may be considered a group C carcinogen (possible 
human carcinogen: limited animal evidence).  
  
RECOMMENDATION  
  
The herbicide Garlon 4, containing the butoxyethyl ester of Triclopyr (EPA Reg. No. 464-554), is 
recommended for use in sensitive areas only at application rates of 0.5 pt/acre pursuant to 333 CMR 
11.00. Applications at rates up to three quarts per acre are permitted with a setback of 50 feet from 
standing or flowing waters suitable for fish habitat. The set back restriction may be waived upon 
demonstration to both the Departments of Food and Agriculture and Environmental Protection that runoff 
concentrations from applications of Garlon 4 with setbacks less than 50 feet do not pose a threat to fish.  
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