
A U C U S T 	1 9 9 8 

BONNEVILLE - HOOD RIVER 

VEGETATION MANAGEMENT 

Environmental Assessment 
DOE/EA-1 257 

I 

BPA 
BPA 
2630 
1998 

ci P 



OFFI LUSEO 
Sensiti 	lr'or 	ticn 

Nationa' L :ti 	 Securt 

No Unathoriz Shan /DuplicationS 

Number: 	 of Nu er: 

) 

P BPA ci 
BPA2630 1998 
Bonneville - Hood River 
vegetation management: enviro 
United States. Bonneville Power 



\IESc*' 

October 2, 1998 

Department of Energy 

Bonneville Power Administration 
P.O. Box 3621 

Portland, Oregon 97208-3621 

To: People Interested in the Bonneville-Hood River Vegetation Management Project 

The Bonneville Power Administration (BPA) has made a decision on the Bonñeville-I-Jood River 
Vegetation Management Project. The decision is explained below and in the three enclosed 
items: a Finding of No Significant Impact (FONSI), a Decision Notice, and a sheet listing 
changes that were made to the Environment1 Assessment that was mailed to you earlier this 
summer. 

Decision: BPA, in cooperation with the U.S. Forest Service, has decided to increase the variety 
of methods used to clear unwanted vegetation on about 20 miles of BPA transmission line right- 
of-way between Bonneville Dam and Hood River, Oregon. The right-of-way crosses federal, 
state, and private land in the Columbia Gorge National Scenic Area on the Oregon side of the 
Columbia River. 

We will now use a system of zones within which one or more vegetation control methods may be 
used. The methods we use will depend on the environmental sensitivity of each zone. We will 
use a combination of manual, biological, and chemical techniques. 

We will begin implementing these measures this fall. 

Additional Copies: If you would like additional copies of any of the enclosed items, please call 
our toll-free document request line: 1-800-622-4520. Leave a message naming this project and 
giving your name and complete mailing address. 

The information will also be available on the Internet, beginning October 15, at: 
www.efw.bpa.gov . Click on Policies, Strategies & Analysis, click on Publications, and click on 
Bonneville-Hood River EA. 

For More Information: If you need more information or have any questions, please call me 
toll-free at 1-800-282-3713. Thank you for your interest. 

Sincerely,  

Inez S. Graetzer 
Environmental Project Manager 

Enclosures (3) 



BONNEVILLE - HOOD PJVER VEGETATION MANAGEMENT 
ENVIRONMENTAL ASSESSMENT 
DOEIEA- 1257 
August 1998 

ERRATA: 

Chapter 3, paragraph 3.2.3.2, under "Creation of the P Zone to Protect Sensitive Species", first 
paragraph, line 6. Change "Locations of sensitive plant species..." to read "Locations of 
sensitive/endemic species...." 

3.3 Wildlife, page 19, Table 6. on the line for Bull Trout, strike out the word "Proposed" to 
update the status of that species. 

errata.doc:9/ 18/98 



DEPARTMENT OF ENERGY 
Bonneville Power Administration 

Bonneville - Hood River Vegetation Management Project 

AGENCY: Bonneville Power Administration (BPA), Department of Energy (DOE). 

ACTION: Finding of No Significant Impact (FONSI) 

SUMMARY: To maintain the reliability of its electrical system, BPA, in cooperation 
with the U.S. Forest Service, needs to expand the range of vegetation management 
options used to clear unwanted vegetation on about 20 miles of BPA transmission line 
right-of-way between Bonneville Dam and Hood River, Oregon, within the Columbia 
Gorge National Scenic Area (NSA). We propose to continue controlling undesirable 
vegetation using a program of Integrated Vegetation Managment (IVM) which includes 
manual, biological and chemical treatment methods. BPA has prepared an 
Environmental Assessment (EA) (DOE/EA-1257) evaluating the proposed project. 
Based on the analysis in the EA, BPA has determined that the proposed action is not a 
major Federal action significantly affecting the quality of the human environment, within 
the meaning of the National Environmental Policy Act (NEPA) of 1969. Therefore, the 
preparation of an Environmental Impact Statement (EIS) is not required and BPA is 
issuing this FONSI. 

FOR FURTHER INFORMATION, CONTACT: Inez S. Graetzer, Bonneville Power 
Administration, P.O. Box 3621 (ECN-4), Portland, Oregon, 97208-362 1, phone number 
503-230-3786, fax number 503-230-5699. For additional copies of this FONSI, please 
call BPA's toll-free document request line: 800-622-4520. 

Public Availability: This FONSI will be distributed to all persons and agencies 
known to be interested in or affected by the proposed action or alternatives. 

SUPPLEMENTARY INFORMATION: Trees and other tall-growing vegetation threaten 
system reliability by growing or falling into transmission lines. Shrubs and similar 
vegetation also threaten reliability by growing into access roads and keeping maintenance 
crews from needed access to transmission towers and lines. When hot ambient 
temperatures combine with large loads of transmitted electricity, conductors may sag into 
trees under high-voltage lines, resulting in fires, line outages, equipment shutdowns and 
disruptions of electrical power. Vegetation methods currently used in this area are 
inadequate to prevent long-term regrowth of tall-growing species. For example, hand-
cutting with chainsaws, combined with characteristics of climate and vegetation in this 
area, have led to rapid re-sprouting of certain species and a dense growth that is difficult 
and dangerous for clearing personnel to maintain. Frequent and costly treatments are 
required. The proposed action allows BPA to use a program of Integrated Vegetation 
Management to encourage establishment of low-growing species, and prevent, where 
possible, the occurrence of tall-growing vegetation that would interfere with safe, reliable 
operation of the transmission line. Discrete vegetative management zones along the 



right-of-way identify the combination of techniques, including manual, biological and 
chemical methods that would effectively control vegetation and meet environmental 
constraints within those zones. Herbicide application would be done with hand pumped 
backpack sprayers. Application methods would include treating cut-stumps, basal 
application (spraying the lower 6-8 inches of the plant stem), and spot-foliar (product 
applied to a small amount of foliage of a specific plant). No broadcast or aerial 
application would occur. 

The only alternative action identified is the status quo, where BPA would 
continue to manually cut tall-growing vegetation, encouraging the increase of tall-
growing vegetation and discouraging the establishment of low-growing species, with 
little opportunity to reach the goal of prevention. 

During the 30-day public comment period which ended September 14, 1998, one 
con-m-ient letter was received. The sender, Hood River County Weed & Pest Division, 
noted that approval of the EA, and the opportunity to use integrated methods on federal 
lands under BPA lines... "would both benefit the Federal program and give a broad 
spectrum control program for all lands within Hood River County. Without the EA 
noxious weeds will be virtually impossible to control on Federal lands...." The Forest 
Service, NSA office asked that two items in the EA be corrected. (See the attached 
Errata Sheet for those changes to the EA.) 

Potential impacts of the proposed action are: 1) changes in the vegetation 
composition on the right-of-way from tall-growing species to low-growing species; 
noxious weed control; low risk of impact to sensitive/endemic species from trampling, 
felling trees, and herbicide application. 2) Temporary disturbance of wildlife every 
2-3 years when workers are present; some herbicides may be hazardous or slightly toxic 
to some species. 3) Slight run-off and localized erosion would recur until low-growing 
vegetation is established. Slight sedimentation potential for water resources. 
4) Moderate risk to workers of reproductive or general health effects from backpack 
sprayers using 3 of the 4 proposed herbicide formulations. 

There are several reasons why these impacts would not be significant. First, 
changes in the vegetation from tall growing to natural low-growing species would allow 
BPA to visit the area less often, thereby reducing trampling, tree-felling and herbicide 
application, as fewer and fewer tall-growing vegetative species resprout. Noxious weed 
species along roadways would be treated, reducing the spread of noxious weeds. Fewer 
treatment visits by workers would result in less disturbance of wildlife, fewer intrusions 
into areas of sensitive/endemic plant species, and fewer occurrences of erosion off slopes 
when workers traverse them. Worker safety would increase with the use of herbicides, as 
the need for manual cutting is reduced, and the need for the herbicide treatment 
diminishes over time as natural low-growing vegetation becomes established. 
The 4 herbicides allowed for use on federal lands are of very low toxicity and do not 
bioaccumulate. Only workers licensed and trained in the safe handling of herbicides 
would apply the chemicals. The specific wildlife species which could be affected by the 
herbicides are not found in the right-of-way area. Buffer areas and seasonal treatment 
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restrictions for sensitive/endemic plant habitats would be identified on zonal treatment 
maps for workers to follow. The low.- volume and velocity of the backpack sprayers, and 
the specific nature of the application methods allow only the target species to be treated. 
No impacts are expected on cultural resources, air quality, water quality, visual and 
recreational resources, or the unique environmental resources of the Columbia River 
Gorge National Scenic Area. 

Determination: Based on the information in the EA, as summarized here, BPA 
determines that the proposed action is not a major Federal action significantly affecting 
the quality of the human environment within the meaning of NEPA, 42 U.S.C. 4321 et 

çj. Therefore, an EIS will not be prepared and BPA is issuing this FONSI. 

Issued in Portland, Oregon, on September 24, 1998. 

Is/Alexandra B. Smith 
Alexandra B. Smith, Vice President, 
Environment, Fish and Wildlife Group 
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DECISION NOTICE 

Bonneville - Hood River Vegetation Management Project 

U.S. Department of Energy 
Bonneville Power Administration 

U.S. Department of Agriculture Forest Service 
Columbia River Gorge National Scenic Area 

IINTRODUCTION: 
The Bonneville Power Administration (BPA) manages its transmission line rights-of-way (ROW) 
in the Columbia River Gorge in accordance with ROW Management Plans developed in 
cooperation with the U.S. Forest Service (USFS). These ROW Management Plans are a 
requirement of the 1974 Memorandum of Understanding (MOLT) between the two agencies. 
National Environmental Policy Act (42 USC 4321 et seq.) (NEPA) documents are also required 
to address the impacts of maintenance processes identified in ROW Management Plans. Initial 
ROW Management Plans were affected in 1984, when herbicide use was eliminated as a result of 
the United States District Court for the District of Oregon's injunction on the use of herbicides 
within USFS Region Six (Pacific Northwest Region). This injunction was lifted in 1989 after the 
Pacific Northwest Region completed a final Environmental Impact Statement (EIS) on Managing 
Competing and Unwanted Vegetation, issued a Record of Decision (ROD), and negotiated a 
Mediated Agreement with the lawsuit plaintiffs and the court. This Mediated Agreement now 
determines the procedures to be used by any ROW vegetation management performed on federal 
lands where herbicide use is proposed. 

Between 1984 and 1996, BPA did not use herbicides for vegetation management on federal lands 
in the Columbia River Gorge National Scenic Area (NSA), even though the CRGNSA Act 
specifically exempts BPA transmission line maintenance from its provisions. (The Act also 
exempts transmission maintenance from the standards and guidelines established by the 
implementing NSA management plan.) Consequently, mechanical and hand-clearing methods 
were used, resulting in increased tall-growing vegetation density, more frequent maintenance 
attention, increased disturbance to wildlife, steep slopes, sensitive/endemic plant species habitats, 
increase in noxious weeds along roadways, and the increased risk of worker accidents because of 
vegetation density and recurring treatments. As a result, BPA's ROW vegetation management 
has become increasingly more difficult and costly. 

In March 1996, in response to the need to expand the range of vegetation management options in 
the NSA, BPA., its consultants, and the USFS (NSA) completed an evaluation of current 
vegetation management practices. They then developed management strategies for the NSA that 
would not adversely affect sensitive resources. Those strategies, which include combinations of 
manual, mechanical, biological and chemical treatments, were designed to be suitable for BPA's 
transmission rights-of-way throughout the NSA. This new approach was applied to two 
transmission ROWs on the north side of the NSA, near Carson, Washington and evaluated in an 



Environmental Assessment (EA) in 1996. Based on that site-specific environmental analysis, the 
vegetation management plan for those segments of transmission line was updated. An Integrated 
Vegetation Management (IVM) approach, including herbicide application, was used on these 
corridor segments (approximately 10 mi.) in the summer of 1997. 

In 1997, BPA and the USFS began to study BPA's proposal to use an Integrated Vegetation 
Management approach, including herbicide application, along 20 miles of right-of-way for the 
Bonneville - Hood River 115-kilovolt transmission line. The right-of-way is located on the south 
side of the river, between Bonneville Dam and Hood River, Oregon, within the NSA. 

BPA assumed the lead agency role and completed an Environmental Assessment (EA) on the 
proposed plan; the USFS served as a cooperating agency. After public scoping, the EA was 
prepared and issued for public review on August 12, 1998. Comments were accepted through 
September 14, 1998. A Finding of No Significant Impact (FONSI) was prepared, reflecting 
responses to these comments. The FONSI was signed by BPA on September 24, 1998; it is part 
of the official Decision Record. This Decision Notice reflects the final decision made by both 
BPA and the USFS (NSA) on the proposed action. The EA preparation team consisted of 
interdisciplinary staff from both the USFS (NSA) and BPA. 

DECISION AND RATIONALE FOR DECISION: 
After review of the EA and public comments, it is our decision to select and implement the 
Proposed Action Alternative as described in the Bonneville - Hood River Vegetation Management 
EA., along with all associated mitigation measures defined in Chapter 3. This includes the use of 
chemical, as well as manual and biological methods, in a process called Integrated Vegetation 
Management (IVM). Tall-growing vegetation is first removed using hand-clearing and herbicide 
methods ;  phased herbicide applications follow when vegetation is young. Vegetation 
management prescriptions have been identified and mapped to avoid impacts on sensitive 
resources. This EA will be used to update BPA's ROW Management Plan for the Bonneville - 
Hood River ROW using the IVM approach. All chemicals that would be used are approved by 
the Environmental Protection Agency (EPA), and are consistent with the USFS EIS, the 
associated Mediated Agreement, and the standards and guidelines of the Northwest Forest Plan. 

We agree that the selective and controlled use of herbicides in combination with hand-clearing and 
biological techniques will best achieve the goal of converting rights-of-way to low-growing 
manageable vegetation communities, while minimizing impacts on sensitive resources. The 
proposed action should result in less disturbance to wildlife, steep slopes, and sensitive/endemic 
plant species habitats because of less frequent maintenance activity. The proposal should help to 
control noxious weeds and assist in reducing their spread. It should also reduce the maintenance 
costs and increase worker safety as a result of less hand clearing and fewer recurring treatments. 
Over time, this integrated vegetation management approach will also enhance response to the 
objectives of the NSA Act. 
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MITIGATION AND MONITORING: 
The EA lists mitigation measures identified by the interdisciplinary team for avoiding, reducing, or 
eliminating environmental impacts associated with the implementation of I\'M. BPA commits to 
carry out the mitigation as defined. The treatment methods and resource protection measures will 
be integrated into BPA vegetation management contractual documents, and noted on plan and 
profile maps or photomaps used by maintenance personnel, or contractual workers. This will help 
insure that methods proposed are understood and carried out. 

BPA also commits to conducting an Environmental AppraisallAudit to monitor the results and 
success of the IVM, not only to avoid environmental impacts on sensitive resources, but also to 
document cost-effectiveness and public response. The appraisallaudit will also evaluate and 
identify further improvement needs. 

OTHER ALTERNATIVES CONSIDERED: 
Status Quo Alternative. Under this alternative BPA would continue the current practice of using 
manual and biological methods for controlling undesirable vegetation. Chemicals (herbicides) 
would not be used to control undesirable vegetation. The disadvantages of this alternative are 
that continued manual cutting of tall-growing vegetation encourages the increase of tall-growing 
vegetation, and discourages the establishment of low-growing species, allowing little opportunity 
to reach the goal of prevention. Transmission system reliability would continue to be threatened, 
and maintenance costs would continue to escalate with more frequent manual treatments. 
Increasing visits to the area by workers would result in increased disturbance of wildlife, increased 
intrusions into areas of sensitive/endemic plant species, and increasing erosion off slopes as 
workers traverse them. The risk of worker accidents from manual methods continues or increases 
as vegetation from repeated manual cuttings becomes more dense, requiring more frequent 
cutting. Noxious weeds would continue to spread on the right-of-way. 

PUBLIC INVOLVEMENT: 
On October 27, 1997, a scoping letter was sent to adjacent landowners, interested individuals, 
agencies, and organizations on the public mailing list of over 200 addressees. In addition, a 
scoping notice was published in The Oregonian on October 29, 1996, announcing the 30-day 
scoping period and inviting public comments through November 26, 1997. Comments received 
ranged from requests for landowner notification of activities so as not to affect a recreational 
business, to concerns about protection of water quality, and proximity of herbicide use to 
agricultural enterprises. The comments were used to define the scope of the EA being prepared. 

The EA was sent out on August 5, 1998 for a 30-day public review. A Notice of Availability for 
public comment on the EA was published in The Oregonian on August 12, 1998. The comment 
period closed on September 14, 1998 (36 CFR 15.6(a)). One comment letter was received. The 
commentor supported the IVM approach in regards to noxious weed control on federal lands. 
The comment is noted on page 3 of the FONSI. The USFS (NSA) asked that 2 corrections be 
made to the EA. An Errata Sheet to the EA was prepared, giving the locations of those two 
corrections. 



FINDING OF NO SIGNIFICANT IMIPACT: 
As federal lead agency, BPA was responsible for preparing the Finding of No Significant Impact 
(FONSI) in accordance with the NEPA Implementing Regulation of the Council on 
Environmental Quality (40 CFR Parts 1500- 1508) and the Department of Energy (10 CFR 
102 1). The FONSI was signed by the BPA Vice President, Environment, Fish & Wildlife Group, 
Alexandra B. Smith, on September 24, 1998. 

OTHER FINDINGS: 
We find that the Bonneville - Hood River Vegetation Management EA and FONSI are consistent 
with the 1974 USFSIBPA MOU, the requirements of the Mediated Agreement, and the Pacific 
Northwest Forest Plan. No conflicts have been found with the consultation, review, and permit 
requirements mandated by other environmental regulations. 

APPEAL RIGHTS: 
This decision is not subject to appeal pursuant to 36 CFR 215.8. During the comment period 
there was no expression of interest received regarding the need to modify the proposed action. 

IMPLEMENTATION: 
Vegetation management prescriptions, as defined in the Bonneville - Hood River Vegetation 
Management EA, can be carried out immediately following publication of the Legal Notice in The  
Oregonian, Portland, OR. 

CONTACTS: 
For further information concerning the implementation of this project contact: Ed Medina or Art 
Guertin, Columbia River Gorge National Scenic Area Office, 902 Wasco Avenue, Suite 200, 
Hood River, Oregon (541-386-2333); or Libby Johnson, Bonneville Power Administration, 
Transmission Line Maintenance Natural Resource Specialist, 3920 Columbia View Drive East, 
The Dalles, Oregon (541-296-8905). Copies of the EA, Errata sheet, and Finding of No 
Significant Impact can be obtained from the BPA document request line 1-800-622-4520, or by 
calling the National Scenic Area Office at 541-386-2333. 

atz~' 	/ \-OAAto-~-  
Arthur J. Carroll, Area Manager 
Columbia River Gorge NSA 
U.S. Department of Agriculture 
Forest Service 

Date: hl /____ 

A. Parks, Regional Manager 
Redmond Field Services Region 
U.S. Department of Energy 
Bonneville Power Administration 

Date.  
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CHAPTER 1 PURPOSE OF AND NEED FOR 
ACTION 

1.1 Underlying Need for Action 
To maintain the reliability of its electrical system, Bonneville Power Administration 
(BPA) needs to expand the range of vegetation management options for about 30 
kilometers (19 miles) of a transmission line right-of-way between Bonneville Dam and 
Hood River, Oregon. Trees and other tall-growing vegetation threaten system reliability 
by growing or falling into transmission lines. Shrubs and similar vegetation also threaten 
reliability by growing into access roads and keeping maintenance crews from needed 
access to transmission towers and lines. When hot ambient temperatures combine with 
large loads of transmitted electricity, conductors may sag into trees under high-voltage 
lines, resulting in fires, line outages, equipment shutdowns and disruptions of electrical 
power. 

The Bonneville-Hood River 1 15-ky transmission line right-of-way is within the 
Columbia Gorge National Scenic Area (NSA) (Figure 1). The Gorge NSA's founding 
legislation contained an exemption clause that allowed BPA to continue its then-current 
maintenance activities (Columbia River Gorge National Scenic Area Act (CRGNSA 
Act), P.L. 99-66, November 17, 1986). However, BPA was not using herbicides at that 
time. Vegetation management methods currently used in this area are inadequate to 
prevent long-term regrowth of tall-growing species. For example, hand-cutting with 
chainsaws, combined with the characteristics of climate and vegetation in this area, have 
led to rapid re-sprouting of certain species and a dense growth that is difficult and 
dangerous for clearing personnel to maintain. Frequent and costly treatments are 
required. 

1.2 Purposes 
In meeting the underlying need, BPA wants to achieve the following purposes, or goals: 

• Comply with national and regional policies and mandates, including the United States 
District Court for the District of Oregon's Mediated Agreement on the use of 
herbicides in the U.S. Forest Service (USFS) Pacific Northwest Region (Region Six), 
the Final Environmental Impact Statement (FEIS) for Managing Competing and 
Unwanted Vegetation (USDA Forest Service 1988), and the CRGNSA Act. 

• Protect the natural and human environment from adverse impact. 

• Maintain electrical reliability of the Federal Columbia River Transmission System 
(FCRTS). 

• Provide for administrative efficiency and cost effectiveness. 

Bonneville-Hood River Vegetation Management Environmental Assessment 
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1.3 Background: History and Legal Requirements 

The Bonneville-Hood River transmission line right-of-way crosses federal, state, city, and 
private lands in the Columbia Gorge NSA on the Oregon side of the Columbia River 
(Figure 1). Depending on who owns or manages the land, vegetation on BPAs right-of-
way may be managed in different ways. 

Vegetation Management on USFS Land. BPA manages its transmission line rights-of-
way in the Columbia Gorge in accordance with Right-of-way Management Plans 
developed in cooperation with the USFS. These plans are required by the 1974 
Memorandum of Understanding (MOU) between the two agencies. National 
Environmental Policy Act (NEPA) documents must also evaluate the impacts of 
maintenance processes identified in Right-of-way Management Plans. In 1983, initial 
Management Plans were affected when herbicide use was eliminated as a result of the 
U.S. District Court for the District of Oregon's injunction on the use of herbicides within 
USFS Region Six (Northwest Coalition for Alternatives to Pesticides v. Yeutter, supra.). 
This injunction was lifted in 1989 after USFS Region Six completed a final 
Environmental Impact Statement (EIS) on Managing Competing and Unwanted 
Vegetation, issued a Record of Decision (ROD), and negotiated a Mediated Agreement 
with the lawsuit plaintiffs and the court. This Mediated Agreement now determines the 
procedures to be used when any vegetation management program on USFS lands 
proposes use of herbicides. In 1993, the USFS issued guidelines for complying with the 
terms of that agreement by requiring site-specific analysis and public involvement for 
most vegetative management activities, including those on rights-of-way. 

Between 1984 and 1996, BPA did not use herbicides for vegetation management on 
federal lands in the NSA, even though the CRGNSA Act specifically exempts BPA 
transmission line maintenance from its provisions. (The Act also exempts transmission 
maintenance from the standards and guidelines established by the implementing NSA 
management plan.) Mechanical and hand-clearing methods have been used to remove or 
control undesirable vegetation (defined as tall-growing vegetation threatening to grow or 
fall into transmission lines, vegetation bordering access roads, and noxious weeds or 
other pest species). During this period, cut deciduous trees have re-sprouted, producing 
even more dense vegetation; conifer seedlings have re-invaded cleared areas; 
maintenance frequency has increased; and BPA has been unable to establish more 
desirable low-growing species, which would reduce the cost and environmental impacts 
of vegetation management activities. 

Prototype Study. In March 1996, in response to the need to expand the range of 
vegetation management options in the NSA, BPA, its consultants, and the USFS (NSA) 
completed an evaluation of current vegetation management practices. They then 
developed management strategies for the NSA that would not adversely affect sensitive 
resources (David Evans and Associates, Inc., 1996). Those strategies, which include 
combinations of manual, mechanical, biological and chemical treatments, were designed 
to be suitable for BPA's transmission rights-of-way throughout the NSA. They were first 
proposed for use on the Hanford-Ostrander and North Bonneville-Midway corridors and 
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were evaluated in BPA's Columbia River Gorge Vegetation Management Final 
Environmental Assessment (DOEIEA-1 162), September 1996. 

Based on that site-specific environmental analysis, the vegetation management plan for 
segments of the Hanford-Ostrander corridor and North-Bonneville-Midway corridor was 
updated. An Integrated Vegetation Management (IVM) approach, including herbicide 
application, was used on these corridor segments (approximately 16km [10 miJ) on the 
Washington side of the NSA in the summer of 1997. 

Vegetation Management on State, City and Private Land in the NSA. On BPA 
rights-of-way crossing state, city and private land in the NSA (as elsewhere in BPAs 
service area), any vegetation management methods proposed, including herbicides, are 
governed by federal, state and EPA regulations and by BPA's easements rights. 
Generally, BPA notifies private property owners before vegetation management activities 
begin on their land. At that time, concerns about the vegetation control methods 
proposed for the property, including herbicides, are discussed and resolved. 

1.4 Decisions To Be Made 
BPA Decision: Whether to change its vegetation management program for 
approximately 30km (19 mi) of the Bonneville-Hood River transmission line between 
Bonneville Dam and Hood River, Oregon (within the boundaries of the NSA). 

Before making the decision, BPA, as a federal agency, must comply with requirements of 
the National Environmental Policy Act (NEPA) to analyze the environmental effects of 
proposed federal actions. 

USFS Decision: Whether to allow modification of BPAs existing Right-of-way 
Management Plan (1982) for the Bonneville-Hood River transmission line in the NSA. 

The USFS decision must be made in compliance with NEPA and with the Mediated 
Agreement. 

This Environmental Assessment (EA) and its associated public involvement program are 
designed to meet requirements for both agencies. 

1.5 Public Involvement 

On October 27, 1997, a letter was sent to area landowners and others potentially 
interested in the project, and a public notice was published in The Oregonian newspaper. 
The letter and notice announced the proposal and initiated the scoping period. (Scoping 
is the gathering of topics and issues for consideration in an environmental study.) 
Comments were accepted through November 26, 1997. Three comments were received 
(see Appendix A). Commenters' concerns are summarized here, followed by a response 
or a listing of where in the EA the issue is addressed. 

1) One commenter was concerned that herbicides would migrate hydraulically to 
adjacent private property which is used for a small organic market garden: she asked 
to extend her 5-year-old agreement with BPA that chemicals not be applied in the 
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right-of-way that crosses above the property on state and private land. (Response: 
Sections 3.4.1 and 3.5.1 discuss the persistence and migration of herbicides in soils 
and water. Given the properties of the herbicides proposed for use, the methods of 
application, and the soil and water resources in the area, herbicides are not expected 
to contaminate the organic garden. However, because of the nature of the commercial 
operation and the request to extend the agreement, BPA will continue to honor the 
property owner's request for no chemical application on the right-of-way adjacent to 
the market garden property. 

One commenter was concerned that chemicals could wash into a small, intermittent 
stream that feeds a lake on non-adjacent private land. (Response: The source of the 
intermittent stream is over 30 meters (100 feet) north of the right-of-way, and the 
steam, when flowing, does not cross any part of the right-of-way. As stated in the 
previous response, sections 3.4.1 and 3.5.1 indicate that, given the properties of the 
herbicides proposed for use, the type of specific application methods to be used, and 
the soil and water resources in the area, the herbicides would not likely contaminate 
the small, intermittent stream that feeds the lake.) 

One property owner suggested that crews working on the right-of-way would detract 
from the backcountry horseback riding experience for commercial clients and 
requested notification of when and where vegetation management activities would 
occur on the right-of-way, so riders could avoid the area. (Response: Notification 
will be provided.) 
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CHAPTER 2 PROPOSED ACTION AND 
ALTER NATIVES 

2.1 Proposed Action: Integrated Vegetation Management (IVM) with 
Herbicides 

BPA proposes to continue controlling undesirable vegetation on 30km (19 mi) of its 
Bonneville-Hood River transmission line right-of-way using a program of Integrated 
Vegetation Management (IVM). This program is based on a method developed by BPA, 
consultants and the USFS with the long-term objective of preventing, where possible, the 
growth of unwanted vegetation (David Evans & Associates, 1996). It identifies discrete 
vegetative management zones in the Columbia Gorge NSA and the combination of 
techniques, including manual, biological and chemical methods, that would effectively 
control vegetation and meet environmental constraints within those zones. 

The cost of manually clearing the right-of-way of tall-growing vegetation in 1997 was 
$200 - $300/acre. The proposed program would increase the cost to $300 - $400/acre, 
because crews would use both manual cutting and herbicide methods in the first two 
years to bring vegetation to manageable levels. Costs would decline significantly from 
$400/acre for follow-up treatments because labor costs would be lower--herbicide 
application is considered a safer activity than using chainsaws and thus costs less--and 
treatments would be needed less often to keep the right-of-way free of tall-growing brush. 

The proposed action focuses, with a few exceptions, on the publicly owned portions of 
the Bonneville-Hood River right-of-way within the Columbia Gorge NSA (Figure 1). 
There are two main reasons for this focus: Over the last few years, vegetation 
management standards have changed on USFS administered lands and BPA must meet 
those new standards (see section 1.3), whereas BPA's individually negotiated 
maintenance agreements with private landowners would remain in place unless the 
landowner and BPA agree on a need to change them. 

The remainder of section 2.1 describes the proposed vegetation management strategies, 
methods and treatment zones for the Bonneville-Hood River right-of-way. Chapter 3 
describes the process and criteria used to define the zones and their techniques. 

2.1.1 Strategies 

The Mediated Agreement defines five alternative strategies that should be considered 
when analyzing vegetation management proposals: prevention (the preferred strategy as 
documented in the USFS 1988 FEIS Record of Decision), correction, early treatment, 
maintenance, and no action. The proposal incorporates four of those strategies. 

Prevention. The goal of IVM is to prevent, where possible, the occurrence of tall-
growing vegetation that would interfere with the safe, reliable operation of the 
transmission line by encouraging establishment of low-growing species. 

Correction. The proposal recognizes that vegetation on some parts of the right-of-way is 
at or near the point of threatening the reliability of the transmission sytem. In those 
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areas, corrective action would be taken to eliminate tall trees and shrubs and provide the 
environment in which low-growing species can compete and thrive. 

Early Treatment. In some parts of the right-of-way, low-growing vegetation already has 
been established and needs only limited treatment to maintain that condition. The 
proposal recognizes, however, that due to the characteristics of the right-of-way, 
prevention may not be an attainable goal. Because the right-of-way-is a long, narrow strip 
of land where the vegetation is different from that of most of the surrounding land, 
conifers and other tall-growing species from the adjacent forest may seed themselves on 
the right-of-way, especially where low-growing vegetation has not become established. 
Thus regular early treatment would be needed to prevent tall-growing species from taking 
hold. BPA may reseed or plant a few areas, as appropriate, to prevent repeat treatments. 

No Action. On some portions of the right-of-way, vegetation control is unnecess.ary 
because the line spans steep canyons so high above the trees that there is little danger they 
will grow into the conductors and threaten system operations. These areas are defined by 
the STC zone (see section 2.1.3). If an individual tree should grow close to a conductor, 
the tree would be removed. 

In general, BPA proposes to use the correction strategy for most of the right-of-way 
(except in the STC zones) for about 1 - 3 years. Later, depending on vegetation regrowth, 
the program would focus on early treatment, with the ultimate goal of prevention. 

2.1.2 Vegetation Management Techniques 
BPA proposes to use the following techniques to control vegetation on the Bonneville-
Hood River right-of-way. They would be used in various combinations, depending on the 
vegetative management zone (see section 2.1.3). 

Manual. Hand-pull target plants or use hand-operated tools, including chain saws, to cut 
herbaceous or woody target species. 

BiologicaL Two techniques may be used: 

• Encourage low-growing species to dominate the vegetation community, where 
necessary, by eliminating the taller trees or by reseeding cleared areas with grasses 
and forbs compatible with local vegetation. 

Introduce species-specific parasites such as the cinnabar moth to control tansy 
ragwort, a noxious weed. This technique would be used only to control noxious 
weeds. 

Herbicides. Herbicides to kill target plants would be applied from the ground, using 
hand-pumped backpack sprayers. No chemicals would be applied using rubber-tired 
tractors, trucks, truck-mounted sprayers, or tracked vehicles. No aerial spraying would be 
done. Herbicides proposed for this project are approved under the Mediated Agreement. 
Herbicides could be applied in the following ways, depending on the zone: - 

Cut-stump application: Herbicide is applied to the surface of cut stumps of hardwood 
trees and shrubs to prevent re-sprouting. 
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• Basal application: Herbicide is applied to the surface of the target trees main stem, 
from ground level to a height of 30 - 45 centimeters (12 - 18 inches). 

Spot foliar: Herbicide is applied directly to the individual target plants foliage. 

Mechanical methods, which use crawler tractors or low-ground-pressure tractors with 
blades or mowing attachments to cut, till, or mow undesirable plants, would not be used 
(see section 2.3). 

2.1.3 Treatment Zones 

The Bonneville-Hood River transmission line right-of-way was divided into five 
treatment zones. The zones are distinguished by site characteristics such as slope and the 
presence or absence of significant resources such as streams, special visual quality, or 
sensitive habitat. The site characteristics determine the type of vegetation management 
techniques and herbicides allowed in that zone: treatments are limited by each zone's 
most environmentally constraining characteristic. Chapter 3 describes the process used to 
determine the zones and allowable techniques in more detail. 

Table 1 defines the proposed zones and their treatments. Figure 2 shows the location of 
the zones along the right-of-way. 

2.2 Status Quo Alternative 

BPA would continue the current practice of controlling undesirable vegetation on the 
Bonneville-Hood River right-of-way, using primarily manual and biological methods as 
described for the Proposed Action. No chemical methods (herbicides) would be used. 
This alternative corresponds most closely to the USFS "Maintenance" strategy, in which 
treatment activities are administered in small, frequent doses in order to maintain current 
conditions. 

Methods used would continue to depend on species' growth characteristics and proximity 
to sensitive resources such as streams. These areas would be defined on a case-by-case 
basis; zones of allowable vegetation management techniques would not be defined. As is 
current practice, methods frequently would be used in combination with one another. 

2.3 Options Eliminated from Detailed Evaluation 

2.3.1 Mechanical Techniques 

Because of the poor access and steep terrain of most of the right-of-way, mechanical 
mowing methods were eliminated from consideration. Such equipment either could not 
reach the right-of-way or, if it did, the resulting ground disturbance could cause 
unacceptable problems with erosion in the steep terrain. 

2.3.2 Prescribed Burning 

The USFS recognizes prescribed burning (in addition to manual, mechanical, biological 
and chemical methods) as a reasonable vegetation management technique in many 
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circumstances. Fire near electrical lines, however, poses a major threat to system 
operations. Smoke coats the insulators, thus allowing the power to flash past the 
insulators and go to ground, interrupting service. For this reason, prescribed burning is 
not a reasonable vegetation management technique for transmission line rights-of-way. 

Table 1 Treatment Zones 

Zones Treatment Method 

STC Any areas in the corridor with greater than 38 meters (m)(125 feet [ft])  vertical distance 
between the ground surface and transmission lines. 

Methods: Individual trees that could grow or fall into the transmission conductor danger 
zone would be removed by manual methods. Any vegetation growing within 5 rn (16 ft) of 
the conductor would be considered within the danger zone. Noxious weeds would be 
removed using biological or spot-foliar herbicide treatments. 

Herbicides: Glyphosate, picloram, triclopyr, and dicamba may be prescribed to kill noxious 
weeds only. 

R Any areas in the corridor within 91 m (300 ft) of surface waters. 

Methods: All manual and biological treatments; cut-stump herbicide treatments only. 

Herbicides: Rodeo" formulation of glyphosate only, with a 3-rn (1 0-ft) buffer around 
surface waters. 

V Lands that have either a significant visual resource or habitat suitable for Forest Sensitive 
species.' Steep slopes (>25%) may also be present. 

Methods: All manual, biological, and allowable herbicide treatments. 

Herbicides: Glyphosate, piclorarn, triclopyr, and dicamba may be prescribed for cut-stump, 
basal-application, or spot-foliar treatments. Herbicide use would be restricted in sensitive 
species habitat or in potential habitat areas. 

SS Lands with a steep slope (>25%). 

Methods: All manual, biological, and allowable herbicide treatments. 

Herbicides: Glyphosate, picloram, triclopyr, and dicamba may be prescribed for cut-stump, 
basal-application, or spot-foliar treatments. 

Z Land classified by the USFS as Late-Successional Reserve (LSR) 2  with no other 
environmental constraints. 

Methods: All manual, biological and allowable herbicide treatments. 

Herbicides: Glyphosate, picloram, triclopyr, and dicamba may be prescribed for cut-stump, 
basal-application, or spot-foliar treatments. 

I Forest Sensitive species: Those.plant and animal species identified by a Regional Forester for which 
population viability is a concern, as evidenced by: a significant current or predicted downward trend in 
population numbers or density; or a significant current or predicted downward trend in habitat capability 
that would reduce a species' existing distribution (Forest Service Manual 2670.5(19)). In: Spotted Owl 
Management EIS, USFS, Jan. 1992. 

2 Late Successional Reserves (LSR) are identified to protect and enhance conditions of mature and old-
growth forest ecosystems which serve as habitat for species adapted to those conditions. 
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2.4 Performance of Alternatives 

Table 2 summarizes how the alternatives meet the purposes for the project as described in 
section 1.2. 

Table 2 Predicted Performance Summary 
Decision Factor Proposed Action Status Quo 

Complies with national In compliance. In compliance. 
and regional policies and 
mandates  
Protects the natural and Protects sensitive resources May protect some sensitive 
human environment by defining resource zones, plant resources by not using 

within which vegetation herbicides, but may harm 
control techniques are others due to annual 
tailored to the sensitivity of trampling and disturbance 
resources within each zone. on steep slopes. Worker 
Allows treatment method safety continues to be high 
considered to be low risk to risk with higher frequency 
safety of workers, according of chainsaw use. 
to OSHA.  

Maintains reliability of Reduces the potential of Reduces the potential of 
the FCRTS tree-caused outages, and the tree-caused outages. 

need for annual re- Requires frequent re- 
treatments. Increases cutting. Little opportunity to 
opportunity to establish achieve long-term goal of 
low-growing vegetation prevention. 
communities and potential 
to achieve long-term goal of 
prevention.  

Provides administrative Allows for lower long-term Maintains higher long-term 
efficiency and cost costs because of lower costs because of annually 
effectiveness treatment cost and fewer increasing treatment costs. 

repeat treatments. Broader The limited number of 
range of techniques techniques means more 
maximizes efficiency of frequent maintenance is 
treatments. Zone system required consistent 
ensures consistent treatment treatments in similar areas 
in similar areas. I are not guaranteed. 
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CHAPTER 3 AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 

The proposal would control vegetation along 30km (19 mi) of transmission line right-of-
way in the Columbia River Gorge National Scenic Area between Bonneville Dam (west 
of Cascade Locks) and Hood River, Oregon. Using Geographic Information System 
(GIS) data from the USFS, supplemented with field work performed by USFS and BPA 
specialists, BPA mapped the resources likely to be affected by various vegetation 
management activities. The right-of-way was then divided into proposed treatment 
zones. These zones, developed by BPA, USFS, and a consultant (David Evans and 
Associates, 1996), define the vegetation management activities allowed in that zone 
based on the presence of the most sensitive resource. Vegetation control techniques are 
designated that would not adversely affect the sensitive resources in that zone. Table 1 
(Chapter 2) defines the zones; Figure 2 (Chapter 2) shows where the zones are along the 
transmission line; Table 3 (below) indicates the amount of land in each zone. 

Table 3 Amount of Riciht-of-wav in Treatment Zones 
Zone Length: km (mi) Area: ha (ac) 

STC 2.1 (1.3) 9.3 (23.2) 

R 2.6 (1.6) 11.3 (28.3) 

V 15.2 (9.5) 69.0 (172.6) 

SS 9.9 (6.2) 45.1 (112.8) 

Z 0.5 (0.3) 1.8 (4.5) 

The remainder of the chapter describes the existing environment and the effects of 
vegetation management alternatives on natural and human resources in the project study 
area. Table 4 summarizes that information. 

3.1 Study Area 

About 65% of the project area is within the Mt. Hood National Forest and the Columbia 
Gorge NSA, although about 12 km (7.5 mi) crosses state, city and private ownerships. 
The right-of-way passes through three state parks: Wygant State Park, Vinzenz 
Lausmann Memorial State Park and Seneca Fouts Memorial State Park. In this project 
area, the eastern boundary of the NSA is at Vinzenz Lausmann State Park, several miles 
west of Hood River, Oregon. 
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Table 4 Affected Environment and Environmental Conseauences Summary 
Environ- Existing Conditions Proposed Action Status Quo 
mental 
Resource  
Vegetation Most of ROW in dense thickets Herbicides allow change from tall- Focus on manual cutting would 

of shrubs and seedlings of growing species to low-growing leave vegetation unchanged. 
alder, maple, and conifers; in 2 shrubs. Noxious weeds eliminated. Noxious weeds would continue 
km, conductors are high Low risk of impact to sensitive species to multiply. Sensitive species 
enough to leave mature hem- from trampling, felling trees, and could be affected by trampling 
lock/Douglas fir stands. Poten- herbicides. P zone protects long- or tree-felling. 
tial habitat for 28 sensitive bearded hawkweed and known 
plant species but only one sensitive habitat. 
found (long-bearded 
hawkweed).  

Wildlife Large and small mammals; Wildlife temporarily disturbed a few Wildlife could be disturbed 
birds, including raptors; fish days every 2-3 years when workers more often than under proposal 
and other species inhabit area. present. Spotted owl habitat not because workers would return 
Sensitive species habitat affected because fewer than 10 trees at least annually. 
includes spotted owl dispersal, per acre removed. Herbicides 
reproductive and foraging proposed do not bioaccumulate, but 
habitat. some may be hazardous or slightly 

toxic to some species. R zone protects 
aquatic species from herbicides. 

Soils Soils are primarily volcanic, Slight run-off and localized erosion Erosion and run-off potential 
often cobbly, on steep slopes, would recur until low-growing slightly higher than proposal 
Rock outcrops and cliffs are vegetation is established. Herbicides due to workers annually 
common. Erosion and mass unlikely to build up in soils due to traversing steep slopes. 
movement is evident in much herbicide characteristics and neutral to 
of the area. moderately acidic soils. 

Water ROW crosses 15 perennial and Low impact on water quality because Slightly greater sedimentation 
Resources 8 intermittent streams with new stream surface exposed is impacts than proposal due to 

steep gradients, which flow minimal; R zone protects water from annual worker disturbance. 
into the Columbia River a half herbicide effects; and erosion and 
mile away. sedimentation are low. 

Visual and Project is in CRGNSA, estab- No noticeable change to visual quality Visual quality would remain 
Recreation lished to preserve scenic qual- because no broadcast herbicide the same. 
Resources ity. ROW visible from many spraying allowed. All visually 

scenic and recreational sites. sensitive sites in V zone.  
Human This ROW has no history of Moderate risk to workers of Current risk of worker acci- 
Health and maintenance worker accidents, reproductive or general health effects dents from manual methods 
Safety although others do. ROW is from backpack sprayers using continues or increases as vege- 

accessible to hikers, mountain dicamba, glyphosate, or triclopyr. tation from repeated manual 
and dirt bikers. Reduced risk of accidents to workers cuttings becomes more dense. 

using manual methods due to fewer 
visits, less dense vegetation.  

Air Quality CRGNSA is Class II airshed, Short-term, minimal air quality Air quality reductions from 
allowing for moderate reductions from vehicle/ machinery exhaust slightly higher than 
degradation of air quality, exhaust, herbicides, proposal due to more visits. 
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Project area topography varies from moderate to very steep slopes, including some areas 
with almost vertical cliffs. Area elevations range from approximately 15 in (50 ft) at the 
western boundary to approximately 244 in (800 ft) in several areas. Steep slopes are 
common on one or both sides of creeks, which tend to flow in narrow canyons. 

3.2 Vegetation 

The current vegetation management program has converted approximately 27 km (17 mi) 
of mature conifer forest to shrubs and tree seedlings characteristic of disturbed areas. In a 
few places, the right-of-way crosses 1.2 km (0.8 mi) of rocky outcrops and extended talus 
slopes such as those on the sides of Shellrock Mountain. Approximately 2 km (1.2 mi) of 
undisturbed mature conifer forest, primarily western hemlock/Douglas fir types, remain 
where the transmission conductors are high enough above the tree canopy that vegetation 
management activities are unnecessary, except for occasional single tree removal. 

3.2.1 Proposed Action 
Because most of the area, if left alone, would produce tall-growing conifers and shrubs, 
any vegetation management program to keep tall-growing vegetation from interfering 
with transmission lines would adversely affect those species. If successful, the IVM 
program would, to a certain degree, also change the character of the vegetation in those 
parts of the right-of-way that now contain tall-growing shrubs and tree seedlings. 
Currently many of those areas, which have been subject to manual cutting for over a 
decade, contain dense thickets of red alder, bigleaf maple, other hardwoods, and young 
conifers. In those areas, in all zones except STC, the potential use of herbicides may 
prevent the re-growth of the tall-growing vegetation types and promote the establishment 
of low-growing native shrubs such as ocean spray (Holodiscus discolor), thimbleberry 
(Rubus parviflorus), snowberry (Symphoricarpos albus), and vine maple (Acer 
circina turn). Current invasions of noxious weeds are more likely to be controlled than 
under the existing program because herbicides would destroy the plants, whereas hand 
pulling and cutting allows them to re-sprout. 

Areas in SIC zones are nearly all western hemlock/Douglas fir types, with a few hundred 
feet at the eastern end of the project right-of-way in Douglas fir/grand fir or bigleaf 
maple. Removal of tall-growing vegetation in these zones is rarely required, so the 
vegetation would remain unchanged. 

Because broadcast foliar herbicide treatments are not proposed in any zones, non-target 
species are unlikely to be adversely affected. 

3.2.2 Status Quo 

Continuing the current vegetation management program of primarily manual cutting 
would leave vegetation types unchanged. Although efforts to retard growth and halt the 
spread of several dense stands of Scot's broom using biological agents would continue, 
noxious weeds along roadways would continue to multiply. 

1 4 	 Bonneville Power Administration 



3.2.3 Endangered, Threatened, and Sensitive Plants 
In summer of 1997, a plant biologist surveyed the right-of-way for Region 6 Sensitive 
Plants listed for the Mt. Hood National Forest, for endemic species (those that occur only 
within the Columbia River Gorge and vicinity), for state-listed species, and for species on 
Oregon Natural Heritage Program (ONHP) Lists 1 through 4 (as described in the 
Management Plan for the Columbia River Gorge National Scenic Area, 1992). While 
potential habitat for 28 sensitive species occurs along the right-of-way, only one sensitive 
species, long-bearded hawkweed (Hieracium Ion giberbe), actually was found during the 
survey. This species is an endemic species; it is not federally or state-listed. ONHP 
places long-bearded hawkweed on List 4, which means it merits long-term concern 
because it may be rare or declining, but it is still apparently secure or too common to be 
threatened or endangered. No federally listed endangered or threatened plant species 
have been found in the project area. 

3.2.3.1 Proposed Action and Status Quo 

Table 5 summarizes the effects of each vegetation management alternative on sensitive 
species. The potential for direct, indirect and cumulative impacts was considered. 

Under both alternatives, direct impacts could include trampling by maintenance crew 
members. Under the Proposed Action, in zones where spot herbicide spraying is allowed, 
the destruction of sensitive species could be a direct impact. Because ground disturbing 
activities are not proposed for either alternative, direct impacts would not include 
disturbance to the below-ground portions of plants. 

The use of biological agents, such as seed weevils, is not expected to directly or indirectly 
harm sensitive species because the agents target specific noxious weed species. A few 
botanists have expressed concerns that some biological agents are not as specific in their 
targets as expected. For example, the biological agent released to kill tansy ragwort 
(Seneciojacobaea) was known to attack native members of the genus Senecio in the 
1960s   and 1970s.   Concerns about attacks on native Senecio dictated advancements in the 
testing of the biological agents; those used today in Oregon undergo extensive testing by 
the Oregon Department of Agriculture (ODA) to ensure they target only specific plants. 
The proposed project may use ODA-approved biological agents for knapweed species 
(Centaurea sp.) and Scot's broom (Cytisus scoparius); however, there are no members of 
these two genera on the sensitive species list, minimizing the possibility that native 
species would be harmed by the release of these biological agents. 

The impact of project activities on the habitats of sensitive species was also considered. 
Removing trees and brush could change the composition of plant communities in shaded 
areas by opening the tree canopy. Biological methods which encourage a change in the 
plant community could also alter the habitat such that a sensitive species could no longer 
survive. An additional potential indirect impact is the effect tree and brush removal 
would have on the viability of individuals that normally grow in shady habitats. 
However, because the areas that require removal of woody species have been subject to 
tree cutting and disturbance in the past, the herbaceous plants in these areas generally are 
not native, shade-loving species that would suffer from an increase in light intensity. 
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Table 5 Summary of Effects on Sensitive Plant Soecies 
Species Habitat Not 

Present 
Status Quo Proposed 

 Action 
Agrostis howe/lu  NI NI 
Arabisfurcata  NI NI 
Bolandra ore gana  NI NI 
Calamagrostis howellii  MIll MIIH 
Carex macrocha eta  MIIH MIIH 
Castilleja rupicola  NI NI 
Cimicufuga elata  MIIH MIIH 
Corydalis aguae-gelidae  MIIH MIIH 
Cypripedium fasciculatum X 
C'ypripedium montanum X 
Delphinium leucophaeum  NI NI 
Delphinium nutallii  MIIH MIIH 
Dodecatheon poeticum  MIll MIIH 
Doug/asia laevigata var. laevigata  NI NI 
Erigeron howellii  NI NI 
Erigeron ore ganus  NI NI 
Hackelia difusa var. diffusa  MIIH MIIH 
Hieracium Ion giberbe  MIIH MIIH 
Lewisia columbiana var. columbiana NI NI 
Montia diffusa  MIIH MIIH 
Montia howellii X 
Ophioglossum pusillum X 
Penstemon barrettiae  NI NI 
Poa gracillima var. multnomae  MIIH MIIH 
Poa laxzjlora  NI NI 
Suksdotfia violacea  MIIH MIIH 
Sullivantia ore gana  NI NI 
Svntheris stellata  MIIH MIIH 

NI= 	 No Impact 

MIIH = 	May Impact Individuals or Habitat, but will not likely contribute to a trend towards 

federal listing or to a population's or species' loss of viability 

WIFV = 	Will Impact individuals or habitat such that the action may contribute to a trend towards 

Eederal listing or cause a population's or species' loss of Viability 

BI 	 Heneficial Impact 
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In general, as shown in Table 5, the level of effect on sensitive plants would be the same 
for both alternatives, although the source of the impact may be different. Those species 
that show no impact (NI) are in terrain where vegetation removal activities are unlikely, 
such as on cliffs, rock outcrops, talus slopes, under basalt overhangs or in an STC or P 
zone. (The P zone was created as a mitigation measure--see section 3.2.3.2.) For those 
species that show a 'may impact" (MIIH) determination, the impact would be from 
trampling by maintenance workers, from trees being felled onto plants and not removed, 
and from herbicide use. The likelihood of effect is in most cases low, not likely to 
contribute to loss of viability of the population, and can be mitigated, as discussed in 
section 3.2.3.2. 

3.2.3.2 Mitigation 
Mitigation measures for this project include avoiding potential habitat areas when 
feasible, using herbicides according to established protocol, conducting maintenance 
activities in sensitive species habitat at a time of year when they will have the least 
impact, keeping debris from felled trees out of potential habitat areas, and adopting a 
prevention strategy which will decrease the need for vegetation management activities. 
These mitigation measures are discussed below. 

PROPOSED ACTION 

Creation of the P Zone to Protect Sensitive Species. To provide additional protection 
to sensitive species, a "P" zone was created for areas where proposed, endangered, 
threatened or sensitive species are suspected or documented. Three P zones were 
designated, based on previously published reports of sightings and one actual site 
identified during the 1997 survey. If sensitive plant habitat was in a zone with adequate 
protection (e.g., R zone), a new P zone was not identified. Locations of sensitive plant 
species and potential habitat have been mapped for use by BPA maintenance workers but 
are not published in this document to avoid the potential for removal by collectors of rare 
plants. 

Manual clearing is allowed in P zones, but other restrictions such as time and method of 
clearing may be imposed in areas where sensitive species are documented, based on the 
ecology and habitat of individual species. The P zone imposes restrictions on herbicide 
use. Cut-stump and basal application treatments will be allowed, but spot spraying will 
not, unless an invasion by noxious weeds mandates this technique. For example, Scot's 
broom might resist control by manual methods. Spot spraying will be prohibited between 
April 1 and July 15 to avoid harming sensitive plants. In known habitat areas, herbicide 
use could be further restricted based on the impacts to sensitive species. 

The area where long-bearded hawkweed was found has been designated a P zone. 
Maintenance workers will be given aerial photomaps showing long-bearded hawkweed 
habitat. The mapped area includes a buffer of 25 feet around individual plants. Because 
diffuse knapweed grows along the roadways adjacent to the long-bearded hawkweed 
habitat, only hand pulling will be allowed in the disturbed area next to the road. If Scot's 
broom invades the habitat, spot spraying can be used except between April 1 and July 15, 
when spraying could harm long-bearded hawkweed. 
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Herbicide Use Restrictions. Herbicide use would be allowed in some vegetation 
management zones under the Proposed Action. Herbicide handling and use must be done 
according to label instructions, by licensed, certified applicators, in accordance with 
precautions outlined in the Herbicide Information Profiles developed by the USFS PNW 
Region (Appendix B). With spot foliar treatments, applicators would apply herbicides 
only to target vegetation, with no dripping onto adjacent vegetation. After spraying, areas 
may be seeded or planted to prevent subsequent re-establishment of noxious weeds and 
other non-native species, if needed. 

Prevention Strategies. For the Proposed Action, a "prevention strategy" would be 
adopted, which includes encouraging low-growing plant communities that prevent or 
discourage tree seedling establishment. Attractive native shrub species present along the 
right-of-way include oceanspray, vine maple, snowberry, and thimbleberry. These 
communities provide habitat and food for wildlife, while resisting invasion by non-native 
species and weeds such as knapweed and Scot's broom. In addition, shrubs would 
discourage dirt bikers, who were encountered on maintenance roads during the survey, 
from creating additional trails in open areas. Dirt bikes could cause scars that would 
revegetate slowly and be prone to erosion in this rugged terrain. 

STATUS QUO AND PROPOSED ACTION 

Routine Maintenance Including Removal of Woody Vegetation. Minimal woody 
species removal would be done adjacent to cliffs and rocky areas, to prevent an increase 
in light intensity that might harm shade-dwelling species. Trees that are felled into 
potential habitat areas, such as rocky slopes and seeps, would be removed so that they do 
not shade or cover sensitive species or alter habitat conditions. If possible, trees would be 
felled into disturbed habitat, where they will not affect sensitive species. 

Because long-bearded hawkweed thrives both in open and shaded areas, shrub and tree 
removal will not have any negative, indirect impacts to this species due to a change in 
light intensity or exposure. To avoid trampling long-bearded hawkweed, woody 
vegetation would not be removed during the early growth and reproductive stages, 
between April 1 and July B. If trees or shrubs are felled within or into the habitat of 
long-bearded hawkweed, they would be removed. 

3.3 Wildlife 

The wildlife inhabiting and using the right-of-way include a diversity of birds, from song 
birds to raptors; large mammals including black tail deer (Odocoileus virgin janus), elk 
(Cervus canadensis), and bear (Ursus americanus); and a host of other small mammals, 
insects, amphibians, reptiles, and micro-organisms. 

Although the right-of-way has dissected the conifer forest, the resulting edge effects and 
habitat diversity have increased the habitat for some species. Deer and elk forage in these 
areas; certain song birds nest and feed there; and small mammals occupy the shrub 
habitat. On the other hand, the right-of-way has somewhat reduced the large tracts of 
conifer forest required for some species such as the spotted owl and flying squirrel. 
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Table 6 shows endangered and threatened species listed under the Endangered Species 
Act (ESA), those proposed for federal listing, and sensitive species as defined by 
Region 6 of the USFS. The entire project area is within a Habitat Conservation Area and 
a Critical Habitat Unit for the spotted owl. 

Although the gray wolf (Canis lupus) is listed under ESA as endangered, and historical 
records of its presence in the Mt. Hood National Forest exist, a recovery plan for this 
species has not been initiated for Oregon. In addition, Region 6 of the USFS 
recommends that impacts to this species be assessed only in the North Cascades and 
Selkirk Mountains of Washington (Larson, 1998). 

Table 6 Sensitive Wildlife Species in Project Area 

Species Status 

Peregrine Falcon Endangered (ESA) 

Snake River Sockeye Salmon Endangered (ESA) 

Northern Bald Eagle Threatened (ESA) 

Northern Spotted Owl Threatened (ESA) 

Lower Columbia River Steelhead Threatened (ESA) 

Snake River Chinook Salmon Threatened (ESA) 

Bull Trout Proposed Threatened (ESA) 

Cope's Giant Salamander Sensitive (Region 6) 

Larch Mountain Salamander Sensitive (Region 6) 

Painted Turtle Sensitive (Region 6) 

Northwestern Pond Turtle Sensitive (Region 6) 

California Mountain Kingsnake Sensitive (Region 6) 

Columbia Gorge Neothremman Caddisfly Sensitive (Region 6) 

Wildlife could be affected by vegetation management activities in several ways. Workers 
can disturb wildlife, especially if work is done near nests or dens during the breeding 
season. Vegetation removal can destroy habitat for some species. In addition, although 
the data are limited, one or more of the herbicides may be hazardous or slightly toxic to 
some species of wildlife or invertebrates. 

3.3.1 Proposed Action 
In all proposed vegetation management zones except STC zones, wildlife would be 
temporarily disturbed by workers entering the area to cut vegetation or to apply 
herbicides. However, these events would occur for only a few days every year for the 
first two or three years, then for a few days every three years, once low-growing 
vegetation is established. 
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In zones V, Z, and SS, BPA could use any one of four herbicides--triclopyr, picloram, 
glyphosate, and dicamba--in cut-stump, spot-foliar, and basal applications. Their 
potential to affect terrestrial wildlife is discussed in the Herbicide Information Profiles in 
Appendix B and summarized below. Herbicides used in spot foliar and stem treatments 
are not expected to affect wildlife because there is little or no potential for wildlife to be 
subjected to spray. Herbicides would not be applied using broadcast techniques in any 
zone. In addition, if any animals were to eat sprayed vegetation, the herbicides used, in 
general, do not bioaccumulate, although one study showed a slight increase in intestinal 
cancer in sheep grazing on picloram-treated pastures (Appendix B). 

The Herbicide Information Profiles in Appendix B describe how toxicity for mammals, 
birds, and aquatic species is calculated. The dosages for different toxicity levels vary by 
wildlife type and method of exposure. 

Dicamba is slightly toxic to mammals but does not bioaccumulate. With current use 
patterns, dicamba is not hazardous to endangered animals. 

Glyphosate is practically non-toxic to birds and mammals and is practically non-toxic to 
bees. The Environmental Protection Agency identified one species of toad and one beetle 
species that may be endangered by glyphosate use, but these species are not found in the 
project area. 

Picloram is practically non-toxic to birds and bees, and is slightly toxic to practically non-
toxic in mammals and some species of fish. It has not been tested for chronic effects in 
wildlife species. It may be hazardous to some endangered invertebrates if applied to areas 
where they live; however, no endangered invertebrates have been identified for this 
project and picloram would not be used in riparian areas where the sensitive invertebrate 
species live. 

Triclopyr is slightly toxic to mammals and birds, and practically non-toxic to bees. 
Wildlife mammals have not been studied to determine its acute or chronic effects. 
Laboratory studies show that Garlon 4 (a formulation of triclopyr), applied directly to 
water and artificially maintained for 96 hours at a concentration equal to 2 quarts per acre, 
is potentially harmful to aquatic organisms. Although studies in the natural environment 
have been unable to reproduce the laboratory effects, triclopyr is not used near water. 
The Environmental Protection Agency (EPA) has not determined if triclopyr is hazardous 
to endangered animals. 

Fish and aquatic birds and animals may be present in the R zone. They are not likely to 
be adversely affected by herbicide use in this zone because only Rodeo 1 ' formulation of 
glyphosate, which is 'practically non-toxic to fish" (Appendix B), would be used in cut-
stump treatments in the R zone. (Although Rodeo' TM  is labeled for use immediately 
adjacent to water,a 3-rn [lO-ft] no-herbicide buffer would be maintained along stream 
banks.) As a result, herbicides would not contaminate water used by aquatic species or 
wildlife. The project is not expected to significantly change the amount of shade at 
streamsides, so aquatic species would not be affected by warmer water temperatures. 

In STC zones (about 2.1 km [1.3 mi]), in which little or no vegetation management 
activity would occur, fish and wildlife would not be affected. 
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Effects on Endangered, Threatened and Sensitive Wildlife. Although the existing 
right-of-way crosses spotted owl dispersal habitat and some reproductive and foraging 
habitat, only small numbers of trees (fewer than 10 per acre) would be felled and the 
canopy closure and thermal regulation of the stand would remain unchanged. 
Consequently, the project would not affect spotted owls or their habitat (Larson, 1998). 

No nesting peregrine falcons have been located within the project area. Although 
potential peregrine nesting habitat is near the project area, no vegetation removal is 
planned within 0.4 km (0.25 mi) of this habitat (Larson, 1998). 

The northern bald eagle is found within the Columbia River Gorge during breeding and 
wintering months, but no nesting or winter roosting bald eagles have been located within 
the project area (Larson, 1998). Winter roosting habitat may exist, but would not be 
affected because few if any trees likely to be used for roosting would be cut. In addition, 
vegetation management activities would take place at a time of year when eagles 
normally are not present. 

Region 6 Sensitive Species would not be adversely affected because the habitats where 
they are expected to be found are not areas that would be treated. 

3.3.2 Status Quo 

Similar to the Proposed Action, wildlife would be temporarily disturbed by workers 
manually cutting vegetation. However, disturbance would occur more often than for the 
Proposed Action. Based on past experience, workers would be in the area for several 
days at least once a year; depending on growth conditions, they may have to enter some 
sections twice a year. The Status Quo alternative would have no impact on the 
endangered and threatened trout, steelhead and salmon species because the treatment 
methods would not change conditions in the Columbia River or tributary streams. Region 
6 Sensitive Species would not be adversely affected because the habitats where they are 
expected to be found are not areas that would be treated. 

Potential effects on fish and wildlife from herbicides would not occur because herbicides 
would not be used. 

3.4 Soils 
The Columbia River Gorge formed when the Columbia River cut through the Cascade 
mountains. Part of the Cascade Range uplift, the area is characterized by deeply dissected 
mountains, steep slopes, and rock outcrops. Soils have developed on steep mountain 
slopes in materials derived primarily from basalt and andesite and mixed with a small 
amount volcanic ash (USDA-SCS, 1983, USDA-SCS, 1981). Rock outcrops and cliffs 
are common and soils are often cobbly. Erosion is active in much of the region and areas 
of recent mass movement are evident. 

Vegetation management can affect soil characteristics such as available soil moisture, 
nutrient supply, erosion, and slope stability. The amount and severity of impacts is 
influenced by the vegetation management methods employed. The reduction of viable 
plant cover due to manual or chemical treatments could result in slight localized 
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reductions in soil infiltration, the amount of water absorbed by plants, and increased 
surface run-off, erosion, and off-site movement of sediment. Increased sediment yields 
could adversely affect other resources including water quality, fish and wildlife, 
recreation, and vegetation. Herbicides can also affect soil productivity by inhibiting soil 
microbial activity and the growth of non-target plants. 

3.4.1 Proposed Action 

Where vegetation is removed or cleared, a slight increase in run-off and some localized 
erosion and soil movement could occur. Use of manual controls would cause little or no 
soil disturbance, although the degree of impact would be related to the amount of ground 
cover affected. Impacts would be alleviated when desirable vegetation becomes 
established. Clearing near riparian areas could cause minor amounts of sediment to enter 
streams if the ground surface is disturbed during tree felling or brush removal. 

Soil-related impacts from the IVM program's recommended herbicide treatments would 
be limited and short-term. Herbicide effects depend on their chemical properties and how 
they interact with the environment. This interaction determines the mobility and 
persistence of the chemical in the soil environment. All the prescribed herbicides are 
non-toxic or only slightly toxic to soil microorganisms. Soil microbes are able to break 
down all of the recommended herbicides. Picloram can stay active in the soil for a 
moderately long time depending on soil conditions and may exist at levels toxic to plants 
for more than a year after application at normal rates. Alkaline conditions, fine textured 
clay soils, and a low density of plant roots can increase picloram's persistence (USDA-
FS, Ct. al.). However, surface soils within the affected corridor are neutral to moderately 
acidic, medium textured with many coarse fragments, and have prevalent roots. Under 
normal conditions, long-term buildup of picloram or any of the prescribed herbicides in 
the soil would be impaired. 

The use of biological controls, in particular the successful establishment of low-growing 
plant communities within the existing corridor, would prevent the need for frequent 
corrective vegetation management activities. This would reduce or eliminate the long-
term disruption of vegetation cover and soils associated with recurrent vegetation 
management activities. Soils would not be directly affected by the use of biological 
agents. 

In summary, soils impacts of the IVM alternative would be low in intensity but recurrent 
with successive vegetation treatments. The proposed action, using IVM with herbicides, 
minimizes disturbance to groundcover and soil. Once low-growing ground cover is 
established, recurrent impacts from future corrective vegetation treatments would be 
eliminated. 

3.4.2 Status Quo 

Current vegetation management practice uses only manual clearing methods. Impacts are 
similar to the those described for the manual methods in the IVM proposal. However, on 
steep erodible soils where manual clearing is used instead of herbicides, erosion and 
sedimentation could be slightly greater than the Proposed Action due to soil disturbance 
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from workers removing vegetation and annually traversing steep slopes. Without the use 
of herbicides, vegetation re-establishes itself quickly and workers are required to return 
more often, resulting in more trampling and disruption to soils. Overall, impacts would 
be low in intensity and recurrent with successive vegetation treatments. 

3.4.3 Mitigation 
For both alternatives, if vegetation treatments remove groundcover, the site would be 
seeded or planted to acceptable low-growing plant species as soon as practicable in order 
to prevent erosion. Riparian vegetation would not be disturbed if it is not a threat to 
transmission line reliability. 

3.5 Water Resources 

The Bonneville-Hood River transmission line traverses rugged terrain dissected by steep 
drainages. The corridor crosses 15 perennial and 8 intermittent streams. These streams 
are high-energy, steep gradient waterways which flow into the Columbia River, which is 
less than 0.8 kilometer (0.5 mile) from the transmission line for most of the length of the 
right-of-way. The streams do not support adjacent wetland plant communities, and there 
are no floodplains on or adjacent to the right-of-way. 

Section 303(d) of the 1972 federal Clean Water Act requires each state to identify those 
waters where existing pollution controls are not effective enough to achieve the state's 
water quality standards. The Columbia River is listed, according to Section 303(d), as 
water quality limited. From Bonneville Dam to The Dalles Dam the river is listed as 
exceeding the summer temperature and total dissolved gas standards set for its surface 
water classification. Resident fish and aquatic life, and salmonid fish spawning and 
rearing, can be impaired by exceeding these parameters (Oregon DEQ, 1996). No 
municipal surface water or groundwater sources are crossed by the proposal. 

Potential impacts of vegetation management methods on surface water quality include 
increased sediment yields, herbicide contamination, and increased stream temperatures. 
Disruption of the soil surface and vegetation increases surface run-off, erosion 
susceptibility, and the likelihood that soil and herbicides would be transported off-site. 
Surface waters could also be affected by accidental direct contact from herbicides. Under 
certain environmental conditions, herbicides can leach through the soil and contaminate 
groundwater resources. Clearing streamside vegetation increases a stream's exposure to 
sunlight, possibly raising water temperature. 

3.5.1 Proposed Action 
All water resources are included in the R zone, defined as the area within 91 m (300 ft) of 
any surface water. R zone widths and buffer areas for sensitive resources were 
determined according to the Standards and Guidelines of the Northwest Forest Plan and 
the Oregon Forest Practices Act. 

Within riparian zones all herbicide treatments, except cut-stump treatments using 
RodeoTM formulation of glyphosate, would be precluded. Although RodeoTM is labeled 
for control of plants growing in or immediately adjacent to water, it would not be used 
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within 3 m (10 ft) of a water resource to comply with Oregon Forest Practice Rules 
(OAR-629-620-400). RodeoTM  is strongly adsorbed by the soil where it is generally not 
active because residues are not easily released. If contaminated sediments were 
transported to surface waters, residues would not adversely affect water quality as a result 
of routine herbicide application. Broadcast foliar methods are not allowed in any zone, so 
there is little likelihood of direct contamination of surface water from herbicide spray. 

Any amount of applied herbicide that is not degraded, taken up by plants, volatilized, or 
adsorbed is subject to leaching or transport by surface flows. Because most herbicides 
move only short distances under normal conditions, the amount of chemical residue 
actually entering a stream from surface flow is affected by distance to the stream, 
infiltration and organic layer properties of the soil, and the rate of surface flow. Picloram 
and dicamba, which could be used in non-riparian zones, are susceptible to transport by 
surface waters and can leach into groundwater under certain conditions (USDA-FS, et. 
al.). Because of these properties and their persistence, picloram and dicamba would not 
be applied within R zones. Picloram can persist in the soil under some conditions, but 
soils on this project are not conducive to that effect (section 3.4. 1). Because of the soil 
characteristics in this area, the chance of picloram and dicamba reaching ground or 
surface water is slight. A 91-rn (300-ft) R zone buffer between surface water and any 
zone allowing picloram and dicamba herbicide use is adequate to prevent their transport 
to water through the soil or via surface flow. 

Both manual and chemical treatments could temporarily reduce viable plant cover, lower 
water interception and transpiration losses by plants, and increase overland and stream 
flows. The right-of-way crosses streams at roughly a perpendicular angle and has been 
previously cleared and maintained. The amount of new stream surface exposed by future 
vegetation management activities would be minimal and impacts on water temperatures 
would be insignificant. Impacts due to increased sediment levels and stream flows would 
be low and would be alleviated once desirable vegetation communities are established. 
Water quality of the Columbia River would not be further degraded because the proposal 
is not expected to more than temporarily and slightly increase sedimentation of tributary 
streams. 

Overall, the proposed action, using IVM and following the prescribed treatments, would 
have a low impact on water quality. Proper application and handling of herbicides would 
minimize the risk of chemical contamination of waters (see section 3.5.3). 

3.5.2 Status Quo 

The existing vegetation management practices use manual methods similar to those 
described in the proposed alternative. Impacts would be related to the amount of 
vegetation removed and the extent of surface soil disturbance. 

A slight increase in erosion and sediment yields is expected where clearing activities 
disturb the surface soil on steep terrain. Due to the area's steep terrain and high erosion 
risk, compared to the proposal, the existing practice of vegetation management without 
herbicides could slightly increase the erosion potential and the likelihood of sediment 
entering surface waters. The increased risk exists because workers would be required to 
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return annually to keep vegetation within safe limits, thus causing disturbance more often. 
Impacts would be greatest immediately following treatment and would continue until 
sufficient ground cover is re-established. 

No herbicide treatments are currently used so there is no risk of chemical contamination 
of surface and ground waters. Similar to the Proposed Action, the amount of new stream 
surface exposed by future vegetation management activities would be minimal and 
impacts on water temperatures would be insignificant. 

Overall, impacts of this alternative would be low. 

3.5.3 Mitigation 

For both alternatives, disturbance of vegetation cover would be minimized within riparian 
buffer zones to avoid surface disturbance, increased run-off, and off-site transport of 
sediment. 

For the Proposed Action, herbicides would be applied only as directed in the IVM 
prescriptions and according to herbicide label and EPA registration directions. No 
herbicide would be applied within 3 m (10 ft) of a stream. The cleaning and disposal of 
pesticide containers and equipment would be done in accordance with applicable federal, 
state, and local laws and regulations, and in a manner which will safeguard public health, 
the beneficial uses of water, aquatic organisms, and wildlife. 

3.6 Visual and Recreational Resources 

The Columbia River Gorge is famous for its scenic qualities--that is why the National 
Scenic Area was established. As discussed in section 1.1, the Scenic Area legislation 
recognizes the existence of the Bonneville-Hood River transmission line and allows BPA 
to continue maintenance activities. 

The line can be seen from numerous scenic and recreational sites on both the Oregon and 
Washington sides of the river, including hiking trails and highways, and from the river 
itself. The visual presence of the towers, conductors, and related hardware has remained 
the same throughout the life of the line and will continue to do so. However, the visual 
character of the right-of-way changes both seasonally and gradually over time as 
vegetation grows. Extensive clearing or widespread use of herbicides (as in broadcast 
spraying), could draw attention to the transmission corridor and conflict with the scenic 
resources of the Gorge. 

3.6.1 Proposed Action 

After a review of the CRGNSA Management Plan and the proposed vegetation 
management zones, as well as a field review, the Landscape Architect for the Scenic Area 
concluded that all sections of the project right-of-way that can be seen from visually 
sensitive sites have been included in the V zone (lands that have a significant visual 
resource). No broadcast or aerial application of herbicides would be allowed, thus 
eliminating the potential to create large areas of dead vegetation that would detract from 
the visual quality of the area. Although some plant species may change as desirable 
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vegetation becomes established, the visual qualities of the right-of-way are not expected 
to change noticeably from current conditions. 

3.6.2 Status Quo 

The visual quality of the right-of-way would remain the same. 

3.7 Human Health and Safety 

Effects on human health and safety depend on the vegetation management technique 
used. The potential for exposure to health and safety effects also varies for workers 
versus forest residents and visitors. 

BPAs vegetation management program is done under contract. While no maintenance 
worker accidents have occurred on the Bonneville-Hood River right-of-way, in 1997 one 
worker was killed and another seriously injured in accidents involving manual cutting 
methods on other rights-of-way. 

3.7.1 Proposed Action 

3.7.1.1 Manual/Biological Methods 

Workers. Re-seeding activities and hand-cutting of unwanted vegetation often require 
workers to operate heavy or sharp equipment in steep, uneven terrain. This creates the 
potential for worker accidents. The IVM program is expected to reduce the risk of 
worker accidents because workers will be required to use chainsaws in steep, inaccessible 
terrain much less frequently than under the Status Quo alternative, especially in zones SS, 
Z, and V. The 30-km (19-mi) right-of-way crosses about 26km (16 mi) of these zones. 

Forest residents and visitors. Manual and biological methods would not affect the health 
or safety of forest residents and visitors. 

3.7.1.2 Herbicides 

In its FEIS on herbicide use (USDA Forest Service, 1988), the USFS Region Six 
evaluated a range of health effects studies. The FEIS Quantitative Risk Assessment 
predicts the amount of human exposure--both to project workers and to the public--from 
typical forestry operations, and also from a large accidental spill. The Risk Assessment 
used this information to assess health risks from typical uses in forestry applications, 
which were compared to EPA standards of acceptable risk for human health effects. The 
FEIS risk assessment identified as "Moderate" or High' any predicted risks from Forest 
Service operations that were greater than EPA standards. Specific mitigation measures 
were designed to reduce human exposure from these operations and are mandatory for 
every applicable project on National Forest lands. 

BPA has relied on the USFS analysis for this EA. Because typical forestry operations 
tend to involve herbicide use on larger areas than the areas proposed for this right-of-way 
management project, the types and magnitudes of risk assessed by the USFS are in 
general expected to represent the worst case risk for BPA's proposal. 
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The USFS health effects analyses for the herbicides proposed for use on this project have 
been compiled in "Herbicide Information Profiles" and are reproduced in Appendix B. 
Key conclusions from these profiles are summarized below. 

Workers. Health effects to workers are divided into two categories: general health effects 
(ranging from eye and skin irritation to tumors; and reproductive effects (effects on 
workers' reproductive system or progeny). The following summarizes the risk of these 
types of health effects to workers for the four herbicides proposed for this project: 

Dicamba and Glyphosate: 	General health effects: Low or negligible risk for all 
application methods. 

Reproductive effects: Moderate risk for backpack spray 
and hack-and-squirt applicators. 

Triclopyr: 	 General and reproductive effects: Low or negligible risk 
for all methods except backpack sprayers, for which risk is 
moderate. 

Picloram: 	 General and reproductive effects: Negligible risk for all 
methods. 

Mitigation. Workers will follow label instructions for application of herbicides and for 
worker protection. 

Forest residents and visitors. Because BPA does not propose to use aerial spraying of 
herbicides, the ground-based application methods proposed pose a negligible risk of 
health effects to forest residents and visitors. Herbicides used for this project would be 
pre-mixed and brought to the site in a backpack container. No herbicides would be stored 
at or near the site. Therefore, amounts at the site would be too small to pose a significant 
risk to human health in the event of a spill. As required by Federal Insecticide, Fungicide 
and Rodenticide Act (FIFRA), containers and equipment will be cleaned and disposed of 
in accordance with federal, state, and local laws and regulations. 

For more detail on herbicides and their human health effects and mitigation, see 
Appendix B. 

3.7.2 Status Quo 

3.7.2.1 Manual Methods 

Workers: Current risks of accidents would continue or possibly increase as vegetation 
cover from repeated manual cuttings becomes more dense. Biological methods pose no 
risk to workers. 

Forest residents and visitors.' Manual and biological methods would not affect the health 
or safety of forest residents and visitors. 
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3.7.2.2 Herbicides 

Because herbicides would not be used, there would be no risk of health effects to workers 
or forest residents and visitors. 

3.8 Air Quality 

The Columbia Gorge Scenic Area is classified as a Class II airshed, which allows 
moderate degradation of air quality. 

Air pollution sources associated with manual clearing include exhaust from hand-held 
equipment and from motorized vehicles, and periodic dust generated by off-road vehicle 
traffic. Use of herbicides could introduce harmful chemicals into the air. 

3.8.1 Proposed Action 

Exhaust from vehicles and machinery such as chain saws would be short-term. 
Compared to existing conditions, the amount of exhaust would be reduced as the tall, 
fast-growing vegetation is controlled and replaced by low-growing plants and shrubs, thus 
reducing the number of return visits required for cutting. Dust from access road vehicle 
traffic would be short-term. 

Herbicide spray in the air would occur in minimal amounts because only manual spot 
application techniques would be used. Application would also be limited to relatively 
calm periods (wind at less than 4 km/hr (6 mph) and when temperatures ranged from 7 - 
24 C° (45 - 750 F), to minimize volatilization. 

3.8.2 Status Quo 

The small amount of exhaust and dust created by vehicles and machinery would be short-
term, although compared to the Proposed Action, the amount could be slightly greater due 
to the need for annual activity to keep tall-growing vegetation within safety limits. 
Because herbicides would not be used, air contamination from herbicide spray would not 
occur. 

3.9 Other Effects 

There would be no change to land use with either alternative because the right-of-way is 
already established. 

Cultural resources would not be affected because ground-disturbing methods, such as use 
of mowers, would not be used in either alternative. 
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CHAPTER 4 CONSULTATION, REVIEW, AND 
PERMIT REQUIREMENTS 

National Environmental Policy 

This EA was prepared pursuant to the National Environmental Policy Act (42 U.S.C. 
4321 et seq.) and implementing regulations, which require federal agencies to assess the 
impacts of their proposed actions on the environment. Based on information contained in 
the EA, a determination would be made that the proposal would either significantly affect 
the quality of the human environment, in which case an Environmental Impact Statement 
(EIS) is required; or that the proposal would not have significant impacts, permitting a 
Finding Of No Significant Impact (FONSI). 

Threatened and Endangered Species 

The Endangered Species Act of 1973 requires that federal agencies review the 
consequences of an activity on threatened or endangered species and the habitat on which 
they depend. The columbia River Gorge National Scenic Area has determined that there 
would be no effect on any threatened or endangered wildlife species or its habitat (section 
3.3). BPA concurs with this determination. No federally listed endangered or threatened 
plants were found in the project area (section 3.2). 

Federal Insecticide, Fungicide, and Rodenticide Act 

FIFRA (7 U.S.C. 136 et seq.) regulates the manufacture and use of pesticides, including 
herbicides. Under the Proposed Action, herbicides would be used to control unwanted 
vegetation and noxious weeds on BPAs right-of-way. Only EPA-approved herbicides 
would be used, and only according to manufacturers directions. Only those herbicides 
approved for use by the Pacific Northwest Region of the Forest Service would be applied 
on Forest Service land in the project area. All label instructions pertaining to disposal 
would be followed. Herbicides would not be stored on the right-of-way and would be 
applied by licensed applicators only. 

Solid and Hazardous Waste 

The Resource Conservation and Recovery Act, 42 U.S.C. 6910 et seq. regulates the 
storage, use, and disposal of solid and hazardous waste. Domestic solid waste generated 
by maintenance crews during vegetation management activities (e.g., triple-rinsed 
herbicide containers, disposable clothing and gloves, broken cutting tools) must be 
disposed of in a state-approved sanitary landfill. BPA's maintenance crews would 
dispose of waste according to these regulations. 

Federal, State, Areawide and Local Plan and Program Consistency 

The existing project right-of-way is an authorized land use under an existing USFS Land 
Use Grant and easement agreements on state and private lands. Maintenance activities 
are subject to the requirements of these agreements, as well as to current environmental 
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laws. Right-of-way Land Use Grants are prepared in accordance with the requirements of 
the BPAIUSFS 1974 Memorandum of Understanding (MOU). Right-of-way 
Management Plans were jointly prepared by BPA and the USFS under the terms of the 
MOU and the federal Land Use Grants. If a decision is made to proceed with the 
Proposed Action, the original management plans will be updated. 

The proposal addresses environmental requirements in the USFS Mediated Agreement 
and the Northwest Forest Plan. The ecosystem standards and guidelines for management 
of habitat for late successional and old-growth forest-related species within the range of 
the northern spotted owl (Northwest Forest Plan) have been considered in developing 
proposed management zones and prescriptions. 

Right-of-way maintenance and upgrades are specifically recognized as an accepted use in 
the CRGNSA Act. 

Floodplains and Wetlands, Safe Drinking Water Act 
No floodplains, wetlands, public water systems or sole source aquifers are crossed by the 
project right-of-way. 

Global Warming 
"Greenhouse gases," including carbon dioxide and methane (which contain carbon), 
absorb and re-radiate infrared radiation, preventing heat loss to space. Activities such as 
timber harvesting release carbon to the atmosphere and thus potentially affect global 
warming. 

The proposed project would clear small trees and noxious weeds from 30 km (19 mi) of 
right-of-way. These trees and plants would no longer collect carbon; instead, they would 
release it as they degrade. The proposed amount of clearing is, however, insignificant to 
atmospheric carbon balance because the cleared trees are small and most of the noxious 
weeds contain little, if any, woody growth. In addition, low-growing vegetation would 
replace most of the cleared plants, thus replacing the carbon reservoirs. Therefore, this 
project would not contribute to global warming. 
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Telephone Conversation Record 

November 7, 1997 

Re: Comments on Proposed Bonneville-Hood River Vegetation Management EA as noted in 
Scoping Letter of 10/27/97 

From: Norbert Kiedrowski 
131 16th St 
Washougal, WA 
360-835-2965 

To: 	Inez Graetzer 
Environmental Project Lead 

RECEIVED BY SPA 

LQG#: &f1,p O(- OO( 1 I 
PUBLIC INVOLVEMENT 

RECEIPT DATE: 
NOV 1 2 1997 

Mr. Kiedrowski called BPA's 1-800 number to ask that we return his call so that he could give us 
some information pertaining to our proposed use of chemicals. I returned the call on 11/7/97. 

Mr. Kiedrowski owns a 20-acre parcel of land in Cascade Locks, along the Frontage Road south 
of 1-84. His property borders the west side of the Hatchery (to the east of him) and the Cascade 
Locks city water reservoir is to the west of his property. There is a 3-acre lake on his property 
which contains fish. His concern is about chemicals possibly washing into the small intermittent 
stream that feeds the lake on his property and getting into their lake. 

I explained the specific methods that we would be using for chemical application --basal, cut 
stump, and specific foliar—and he said that he didn't think that it would be a problem, but he 
wanted to be sure that we knew the lake was there. 

I thanked him for the information and his comments and told him that this conversation record 
would be entered into the official log for scoping comments for the project. 

He then asked whether I knew who he could contact to ask about some work that his neighbor 
was doing upslope of him (to the south) that seemed to be diverting water from the stream and 
his lake. I provided the number of the DEQ office at The Dalles for in-stream work issues, and 
the OR Dept. of Water Resources 1-800 number to find out about any water rights issues. He 
thanked me for the information and for calling him back. 

ISG:3786: 11/7/97 (HIROWIREDMONDIB-HRJPI_CONVI .DOC) 



RECEIVED BYBPA 
PUBLIC INVOLVEMENT 
LOG#: .:, ,.Jj 	

. • C c .2- 

RECEIPT DATE: 
MW 17 1997 

Corey L. Hiseler 

Red Oak Farm 
5151 Mitchell Point Dr. 
Hood River, OR 97031 
541 386-4401 
November 10, 1997 

BPA Public Involvement Office 
ACS 
P.O. Box 12999 
Portland, OR 97212 

To Whom It May Concern; 

I am responding to document ECN-4, a proposal to clear unwanted vegetation on BPA 
right-of-way in Hood River. Thank you for making me aware that this is being planned. 

• 	I own and operate a small organic market garden on my property, which is located 
directly east of Mitchell Point. The power line runs above my property on state and privately 
owned property. However, because of the nature of nature (and hydraulics) I would be directly 
affected by the use of chemicals to undertake the task proposed. 

I received a similar letter approximately 5 years ago, responded similarly and was 
granted an agreement that no chemical application would occur in the right-of-way that crosses 
above our property. This stretch starts at the saddle of Mitchell Point and runs easterly to the 
next ridge before dropping into Post Canyon. I sincerely hope that we can come to the same 
agreement now and in the future. 

I am sending a copy of this letter to lnez Graetzer as well, in hopes that my agricultural 
interest in the area can be included in the Environmental Assessment as a semi-permanent 
location for future reference. 

Thank you for your time and consideration. I look forward to hearing from you soon. 

Most Sincerely, 

5u~~rV1  
Corey L. Hiseler 



BPA Public Involvement 

From: 	 Foxes 
To: 	 comment@bpa.gov  
Subject: 	 Vegetation management project ECN-4 	 I RECEIVED BY BPA 	 1 Date: 	 Friday, October 31, 1997 9:53AM 	 PUBLIC INVOLVEN-I-  

I  196214 19036201 	
RECEIPT DATE•

I 	 MAR IlonaS Fox 
HC 66 Box 690 
Cascade Locks, OR 97014-9702 

Our concerns as property owners under the BPA lines relates to our 
business. We provide horseback rides that leave from our property and 
continue on to National Scenic Area. Sections of our trail are near the 
power lines that you will be clearing and spraying. It would be a help 
to us to be able to know when you would be doing such work in our area 
so we could try to avoid contact with you (no offense meant)! Chain 
saws and chemical odors do not mix well with what we try to portray in 
the Gorge to our customers. 
We would appreciate any consideration you can accord us, and we in turn 
will of course do the same. 
Thankyou. liona S. Fox 
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United States 
Department of 
Agricu'ture 

Forest Service 
Pacific Northwest Region 

October, 1994 

Healthy Forests 
Lt) Make A World 

Of Difference 

Glyphosate 
HERBICIDE INFORMATION PROFILE 

This information profile is produced by the 
USDA Forest Service, Pacific Northwest Region, 
for employees, forest workers, and for the public. 
It provides information on forest and land man-
agement uses, environmental and human health 
effects, and safety precautions for the herbicide 
glyphosate and its formulations. A list of defini-
tions is included in Section VIII of the informa-
tion profile. For general information on herbicide 
use by the Forest Service, refer to the PNW 
Region Treatment Methods Profile for Herbi-
cides. 

The principal sources of information and find-
ings in this profile are the PNW Region FEIS 
(Final Environmental Impact Statement) for 
Managing Competing and Unwanted Vegetation; 
Forest Service "Herbicide Background State-
ment: Glyphosae": and product labels and 
Material Safety Data Sheets. Information from 
other sources is specifically referenced. 

Beginning in 1992, the PNW Region publishes a 
bibliography of recent anecdotal and scientific 
accounts, and analyzes reported worker health 
effects. This herbicide information profile has 
been updated to reflect new information from a 
review of new literature through 1991. plus a 
few more recent studies submitted to the Forest 
Service. 

I. BASIC INFORMATION 

COMMON NAME: Glyphosate 

CHEMICAL NAME: N-(phosphonomethyl) glycine 

COMMON PRODUCT NAMES: Rodeo®, Accord® 
Roundup® 

PESTICIDE CLASSIFICATION: Herbicide 

REGISTERED USE STATUS: "General Use" 

FORMULATIONS: Commercial glyphosate products 
generally contain one or more inert ingredients. 
An inert ingredient is anything added to the 
product other than the active plant-killing ingre-
dient. The names of inert ingredients are not 
usually listed on the label. The contents of three 
glyphosate formulations are listed below: 

Rodeo®  
glyphosate 53.5% 

water 46.5% 

Accord® 
glyphosate 41.5% 

water 58.5% 

Roundup® 
glyphosate 	 4 1.0% 
related organic acids of glyphosate 	1.5% 

isopropylamine 	 0.5% 

polyethoxylated 
tallow amine surfactant 	15.4% 

water 	 41.617c 



Rodco and Accord" formulations of glyphosate 
require adding other chemicals, called surfac-
[ants, for some labeled uses. Entry II is a surfac-
[ant which consists of the same inert ingredients 
found in Roundup. Therefore, Roundup®  formu-
lation information in this profile also character-
izes potential effects from Accord ®  plus Entry II 
used in Forest Service applications. 

Other surfactants that can he used with R odeo® 

or Accord® are listed on the label. This profile 
does not discuss any possible effects on the 
human environment from using other surfactants 
in Forest Service applications of Rodeo®  or 
Accord®. The PNW Region has not reviewed 
these surfactants for potential effects on the 
human environment. 

RESIDUE ASSAY METHODS: Gas/liquid chromatog-
raphy and high performance liquid chromatogra-
phy methods are available for residue assay. In 
laboratory tests, an average of 82 percent of 
known glyphosate concentrations was recovered, 
New detection methods report 1.0 ppb detection 
limit, using simpler and shorter processes. 
(Oppenhuizen and Cowell, 1991). 

II. HERBICIDE USES 

REGISTERED FORESTRY, RANGELAND, RIGHT-oF- 

WAY USES: Planting site preparation, conifer 
release, forest nurseries, rights-of-way and 
facilities maintenance, and noxious weed con-
trol. Rodeo® is labeled for control of plants 
growing in or immediately adjacent to water. 

OPERATIONAL DETAILS: 

TARGET PLANTS: Glyphosate is used to control 
grasses, herhaceous plants, including deep 
rooted perennial weeds, brush, some broad-
leaf trees and shrubs, and some conifers. 
Glyphosate does not control all broadleaf 
woody plants. Timing is critical for effective-
ness on some broadleaf woody plants and 
conifers. 

Moi)i ()I .A(. i ION: Glvphosate is applied to 
foliage. It is absorbed by leaves and rapidly 
moves through the plant. Glyphosatc prevents 
the plant from producing amino acids that are 
the building blocks of plant proteins. The 
plant. unable to make proteins, stops growing 
and dies. Glyphosate is metabolized or bro-
ken down by some plants. while other plants 
do not break it down. AMPA 
(aminomethyiphosphonic acid) is the main 
break-down product of glyphosate in plants. 

METHOD OF APPLICATION: Aerial spraying, 
spraying from a truck, backpack or hand-held 
sprayer; wiper application; frill treatment; cut 
stump treatment. and by cartridge injecting 
lance (E-Z-Ject ® ). 

USE RATES: 0.3 to 4.0 pounds of active ingre-
dient per acre. 

SPECIAL PRECAUTIONS: 

Always read all of the information on the prod-
uct label before using any pesticide. Read the 
label for application restrictions. 

TIMING OF AppucArloN: Apply after leaves 
expand fully but before fall color change. 

DRIFT C0Nm0L: Do not allow careless appli-
cation or spray drift. Do not permit spray or 
spray drift to contact desirable plants. 

III. ENVIRONMENTAL EFFECTS/FATE 

SoIL: 

REsiruAI. SoL AcTlvrr'i: Glyphosate does not 
have herbicidal properties once it contacts soil. 
It is not absorbed from the soil by plant roots. 

A related chemical, called N-nitroso-
glyphosate or NNG. has been detected in test 
soils after applying glyphosate at five times 
the normal use rate. No studies have found 
conclusive evidence of NNG production 
using normal application rates. (Khan and 
Young. 1977: Newton. et. al.. 1984) 



AosoRi [ION: Glvphosatc and the surfactant 
used in Roundup are both strongly adsorbed 
by the soil. 

PERsI51I:Nc1. •\ND AGENTS OF DEGRADATION: 
Glyphosate remains unchanged in the soil for 
varying lengths of time, depending on soil 
texture and organic matter content. The half-
life of glyphosate in soil can range from 3 to 
249 days. Soil microorganisms break down 
glyphosate. The surfactant in Roundup has a 
soil half-life of less than 1 week. Soil micro-
organisms break down the surfactant. 

METABOLITES/DEGRADATION PRODUCTS AND 

POTENTIAL ENVIRONMENTAL EFFECTS: The 
main break-down product of glyphosate in 
soil is AMPA (aminomethylphosphonic 
acid), which is broken down further by soil 
microorganisms. The main break-down 
product of the surfactant used in Roundup is 
carbon dioxide. 

WATER: 

S0LIFBILITY: Glyphosate dissolves easily in 
water. 

POTENTIAL FOR LEACHING INTO GROUND-WATER: 
The potential for leaching is low. Glyphosate 
and the surfactant in Roundup are strongly 
adsorbed to soil particles and are not easily 
released back into water moving through soil 
Monitoring found neither glyphosate nor 
AMPA were susceptible to leaching after a 
forest application in British Columbia (Feng 
and Thompson, 1989). 

SURFACE WATERS: Test shows that the half-
life for glyphosate in water ranges from 35 to 
63 days. The surfactant half-life ranges from 
3 to 4 weeks. Studies examined glyphosate 
and AMPA residues in surface water after 
forest application in British Columbia with 
and without no-spray streamside zones. With 
a no-spray streamside zone. very low concen-
trations were sometimes found in water and 
sediment after the first heavy rain. Where 

lyphosate was sprayed over the stream. 

hieher peak concentrations in water always 
occurred following heavy rain, up to 3 weeks 
alter application. Glvphosate and ANIPA 
residues peaked later in stream sediments. 
where they persisted for over 1 year. These 
residues were not easily released hack into 
the water. (Wan, 1986). 

VoLATILIzATIoN: Glyphosate does not evapo-
rate easily. 

POTENTIAL FOR BY-PRODUCTS FROM BURNING OF 
TREATED VEGETATION: Major products from 
burning treated vegetation include phospho-
rus pentoxide, acetonitrile, carbon dioxide 
and water. Phosphorous pentoxide forms 
phosphoric acid in the presence of water. 
None of these compounds is known to be a 
health hazard at the levels which would be 
found in a vegetation fire. 

IV. ECOLOGICAL EFFECTS 

SOIL MICROORGANISMS: 

Most studies have shown no adverse effects on 
soil microorganisms, including soil nitrogen 
cycling processes. (USDA-FS, 1984) One study 
found a significant reduction in nitrogen fixation 
by bacteria associated with clover that was 
planted in a sandy soil 120 days after glyphosate 
was applied. The authors could not conclude 
whether the reduction was due to direct 
glyphosate effects on the bacteria, or on plant 
processes that support nitrogen fixation. 
(Eherbach and Young, 1983) Monitoring of 
Roundup application to British Columbia forest 
soils found no long-term effects to any soil 
animals or microorganism populations over six 
months. Some populations were reduced after 
spraying but recovered within thirty days. 
(Preston and Trofymow. 1989). Monitoring of 
pine seedlings and associated mycorrhizal Fungi 
found no effect on seedling growth or 
ectornycorrhizal development following field 
applications of glyphosate in Ontario. Canada. 
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(Chakravarty. P. and Chartapaul. L. 1990). 

PI..Nrs: 

Contact with non-target plants may injure or kill 

plants. Roundup was not toxic to algae specics 

in British Columbia forest streams at post-spray 

levels, and appears to act as a source of phospho-

rus for algal growth where the nutrient is in short 

supply. (Austin et al., 1991). 

AQUATIC ANIMALS: 

Glyphosate is no more than slightly toxic to fish. 

and practically non-toxic to aquatic invertebrate 
animals. It does not build up (hioaccumulate) in 

fish. A mispnntcd concentration in fish fillets in 

one published study has caused confusion. 

(Folmar, 1984) 

The Accord® and Rodeo® formulations are 

practically non-toxic to freshwater fish and 
aquatic invertebrate animals. The Roundup® 

formulations is moderately to slightly toxic to 

freshwater fish and aquatic invertebrate animals 

Glyphosate and its formulations have not been 

tested for chronic effects in aquatic animals. 

Acute toxic levels are: 

RoDEo® AND AccoRD® 

species 	 LC5O 

fish 	 >1,000 ppm 

invertebrates 	 930 ppm 

ROUNDUP® 

species 	 LC5O 

fish 	 5 to 26 ppm 

invertebrates 	 4 to 37 ppm  

TFRRESTRI.I. ANIMAI.s: 

Glyphosate is practically non-toxic to birds and 

mammals. It is practically non-toxic to bees. 

Acute toxic levels are: 

G LYPHOSATE 

species 	 LD50 

bobwhite quail 	 3,850 mg/kg 

bee 	 >100 micrograms/bee 

No significant effects on survival and reproduc-

tion of deer mice and Oregon voles were ob-

served over five years following R oundu p® 

release treatment of Douglas-fir plantations in 

British Columbia. Roundup ®  had little or no 

direct effect on development of young mice or 

vole populations; however possible health effects 
on individual animals were not directly studied 

(Sullivan, 1990). 

In mammals, most glyphosate is excreted, un-

changed, in urine and feces. Glyphosate was not 

broken down in rats given oral doses, and it did 

not bioaccumulate (Brewsteret al, 1991). 

Glyphosate and its formulations have not been 

tested for chronic toxicity on wildlife species. 

Testing on laboratory mammals of glyphosate 
and its formulations are reported in Section V. 

THREATENED AND ENDANGERED SPECIES: 

Glyphosate may be a hazard to endangered 

plants if it is applied to areas where they live. 

EPA identified 76 species that may he endan-

gered by glyphosate use, including 74 plant, one 

toad and one beetle species. 
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PRI\I.RV SKIN IRRIT\'rIoN; tests on rabbits 
V. HEAIJH EFFECTS TEsTIc 

These data are results of laboratory animal 
studies. These data have been evaluated by the 
Forest Service and are used to make inferences 
relative to potential human health effects. 

For glyphosate and its formulations. findings are 
from studies conducted by the manufacturer. 
These studies have been presented to EPA to 
support product registration, but may not be 
available to the public. 

For glyphosate, the Environmental Protection 
Agency has evaluated these studies during the 
registration process. For Roundup® formula-
tion, the findings are from studies supported by 
the manufacturer that are cited in the Material 
Safety Data Sheet. The Rodeo® and Accord® 
formulations, which consist of glyphosate and 
water only, are not expected to cause any greater 
health effects than concentrated glyphosate. 

Acum ToxiciTY: 

G LYPHOS\TE 

Not an irritant. (Category IV) 

RoUNDUP® FOR\IUITiON 

Slightly Irritating (Category 111 

PRIMARY EYE IRRITATIoN; tests on rabbits; 

GLYPHOSATE 

Mild eye irritant. (Category III) 

ROUNDUP® FORMULATION 

Moderately irritating (Category II) 

A CUTE INHALATION—this requirement was 

waived by the EPA for glyphosate. 

ROuNDIJP® FORMULATION 

Median lethal concentration: 3.18 mg/I 
(Rat) 

Slightly Toxic (Category HI) 

CHRONIC ToxiciTy: 

These data are also based on tests in laboratory 
animals. EPA requires chronic toxicity tests only 
for the active ingredient glyphosate. Reports of 
Roundup' formulation testing are from the 
MSDS (Material Safety Data Sheet). 

Please refer to Section X for an explanation of 
how NOEL (No Observable Effects Level) is 
calcula.ted. 

The Pacific Northwest Region FEIS risk assess-
ment evaluated the quality of the testing that had 
been done for glyphosate up to 1988. Quality 
consideration for individual studies included: 
ranges of doses and species that were tested; 
length of test; identification of the most sensitive 
effect. Additionally, the degree of quantitative 
agreement among all tests for an effect was 
considered. Please refer to Section X for an 
explanation of qualitative ratings in this section. 

AcuTE Oii Toxicrry; tests in male and 
female rats 

G LYPHOSATE 

Median lethal dose: 4,320 mg/kg 
Slightly Toxic (Category III) 

ROUNDUP® FORMULATION 

Median lethal dose: 5,000 mg/kg. 
Slightly Toxic (Category III) 

ACUTE DERMAL ToxiCiTy; tests on rabbits 

G LYPHOSATE 

Median lethal dose (males): 5,010 mg/kg 
(females): 794 mg/kg 

Slightly Toxic (Category Ill) 

RouNDup® FORMULATION 

Median lethal dose: >5,000 mg/kg 
Practically Nontoxic (Category IV) 
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estimate. The new NOEL is based on observed 
diarrhea. nasal discharge. and death observed in 
rabbits given larger doses (US-EPA. 1993h. 

SYSTEMIC ToxiciTY: 

NOEL for glyphosatc: 31 mg/kg/day (rat): 2() 
mg/kg/day (dog) 

The PNW Region FEIS rated the quality of 
testing as Marginally Adequate: the dose at 
which effects are seen in animal studies vanes 
widely. 

After repeated skin exposure for three weeks to 
Roundup® formulation at five times recom-
mended use concentration, severe skin irritation 
and systemic toxic effects were observed in 
rabbits. Slight to moderate skin irritation was the 
only effect in rabbits treated with three times 
recommended use strength. 

CARCINOGENICITY: 

The PNW Region FEIS rated the quality of 
testing as Marginally Adequate, and assumed 
that glyphosate could cause cancer. Since the 
1988 rating, EPA has concluded that glyphosate 
should be classified as having evidence of non-
carcinogenicity for humans. There was no con-
vincing evidence of carcinogenicity in new 
studies in two animal species. (Dykstra and 
Ghali, 1991) 

Glyphosate was negative in tests for mutagenic-
ity (the ability to cause genetic damage). 

REPRODUCTIONIDEVELOPMENTA L: 

The PNW Region FEIS used a NOEL of 10mg/ 
kg/day, based on kidney effects observed in rat 
pups. This NOEL was accepted by the EPA for 
developmental effects; however, EPA has 
changed their estimated NOEL recently (US-
EPA, 1993a and 1993b). A new study did not 
find any kidney effects in rat pups fed larger 
doses of glyphosate over similar lengths of time. 
EPA concluded that the kidney effects observed 
in the earlier study were not glyphosate-related 
(US-EPA, 1993a). 

The EPA now considers the NOEL for develop-
mental effects from glyphosate to be 175 mg/kg/ 
day, a dose 17.5 times Iarer than the previous 

The PNW Region FEIS evaluated the testing as 
Marginally Adequate for these effects. 

IMMUNE SYSTEM EFFECTS 

The PNW Region FEIS evaluated the testing as 
Inadequate for these effects. 

NERVOUS SYSTEM EFFECTS 

The PNW Region FEIS evaluated the testing as 
Inadequate for nervous system effects. 

VI HUMAN HEALTH EFFECTS 

FoiEsr SERViCE EVALUATION OF HUMAN HEALTH 

RisKs: 

The Pacific Northwest Region evaluated a range 
of glyphosate health effects data, including some 
laboratory studies cited in Section V. Both 
quantitative (numerical) estimates of toxicity, 
and the quality of data used to make numerical 
estimates were evaluated. The new information 
cited in Section V would improve the "quality of 
information" ratings. No new studies indicated a 
reduced margin of safety which would warrant 
additional restrictions on use of glyphosate 
beyond those specified in the FEIS. 

Two new studies (US-EPA, 1993a&b); and 
Middendorf, 1993) indicate that the margin of 
safety for the public and for some workers may 
be greater than estimated in the PNW Region 
FEIS. EElS ratings may overstate risks, based on 
the new information. 

The FEIS Quantitative Risk Assessment predicts 
the amount of human exposure—both to project 
workers and to the public—from typical forestry 
operations, and also from a large accidental spill. 
The Risk Assessment used this information to 
assess health risks from typical uses. These risks 
were compared to EPA standards of acceptable 
risk for human health effects. The FEIS risk 
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assessment identited as "Moderate" or "High" 
any predicted risks from Forest Service opera-
tions that were greater than EPA standards. 
Specific mitigation measures were designed to 
reduce human exposure from these operations: 
they are mandatory for every applicable project 
on National Forest lands. 

The complete set of risk ratings is displayed in 
Sec. X. 

The quality of the existing data affects the reli-
ability of these risk ratings. The FEIS judged the 
overall quality of available data on glyphosate 
toxicity to be "Marginal". There were studies of 
adequate quality and results did not vary greatly, 
but more information would increase reliability. 
Although new studies may change estimates of 
health effects, the results are considered moder-
ately reliable. 

POTENTIAL FOR HEALTH EFFECTS TO THE PUBLIC: 

Forest visitors and nearby residents could be 
exposed to herbicide drift, to vegetation with 
herbicide residues, and to accidental spraying. 
They also could eat food or drink water contain-
ing herbicide residues. 

No studies of public exposure to forest herbicide 
applications were available. Public doses were 
estimated based on the behavior of the herbicide 
in the environment. "Routine Application" 
estimates maximum possible public exposure 
under normal operating conditions. The "Large 
Spill" situation models the highest doses that 
could ever be reasonably he expected to occur. 
Typical public exposures and risks would he 
much lower than either situation. 

MITIGATING MEASURES TO REDUCE GLYPHOSATE 

RIsKS TO PuBLIc: 

"Low" risk of general health effects for all 
routine projects. "Moderate" risk of reproductive 
health effects for people who receive multiple 
exposures to glyphosatc from a large (400-acre) 
aerial application project. "Low" risk for smaller 
(40-acre) aerial projects. and for all ground- 

based applications: 

Consider potential for public exposure when 
designing contact procedures, posting and 
signing needs in the Herbicide Application 

Plan. 

"Moderate" risk of general health effects, and 
"High" risk of reproductive effects if exposed to 
concentrated glyphosate from a large spill: 

Prevent all public contact with accidental 
spills (emergency spill notification system, 
restrict public access to spill site). 

PROBABILITY OF A WORKER REcEIvING A DOSE 

WHICH AFFECTS GENERAL HELATH OR 

REPRODUCTION: 

Worker exposure and dose are estimated for 
typical forestry applications. Worker doses do 
not account for any reduction in exposure from 
following safety precautions or mitigating mea-
sures (such as wearing protective clothing). 

Studies are available that measure actual worker 
doses of herbicide for some typical forestry 
applications. Backpack applicators of Roundup s  
in forest plantations have been monitored for the 
doses they absorbed in actual spray operations 
(Middendorf, 1993). The measured doses for 
workers averaged 1/1000 the amount that was 
predicted in the PNW Region FEIS for Routine 
applications, and 1/67 the amount predicted for a 
Worst-case, application situation. The worker 
risks would be much lower than the estimates 
used if these new operational doses were substi-
tuted for doses predicted by PNW Region FEIS. 

MITIGATING MEASURES TO REDUCE IDENTIFIED 

GLYPHOSATE RISKS TO WORKERS: 

The probability of worker exposure to a toxic 
concentration for general health effects was rated 
"Low" or "Negligible" for all application meth-
ods. The probability of worker exposure to a 
toxic concentration for reproductive effects was 
rated "Low" or "Negligible" for aerial and tank 
truck mixer/loaders: "Moderate" for backpack 
spray and hack-and-squirt applicators. 

-7- 



In the PNW Region FEIS. Mitigating Measure 
13 requires workers applying any herbicide to 
wear protective clothing. Mitigating Measure 23 
requires worker exposure monitoring for all 
herbicide application projects. 

The 1992 Amendment to the ROD requires 
workers to review this Information Profile before 
agreeing to apply glyphosate herbicides. The 
worker may request reassignment without pen-
alty. Additional personal protective equipment 
will be available at the worksite for workers who 
want to reduce their exposure to the herbicide. 

ACUTE ToxiciTY (PoIsoNIN;) 

REPORTED EFFECTS: Most incidents reported in 
humans have involved skin or eye irritation 
in workers after exposure during mixing, 
loading or application of glyphosate formula-
tions. Nausea and dizziness have also been 
reported after exposure. 

Swallowing the Roundup ®  formulation 
caused mouth and throat irritation, pain in the 
abdomen, vomiting, low blood pressure, 
reduced urine output, and in some cases, 
death. These effects have only occurred when 
the concentrate was accidentally or intention-
ally swallowed, not as a result of the proper 
use of Roundup®. The amount swallowed 
averaged about 100 milliliters (about half a 
cup). 

CHRoNIc ToxiciTY: 

Reported Effects: There are no reported cases of 
long term health effects in humans due to 
glyphosate or its formulations. 

POTENTIAL FOR ADVEE HEALTH EFFECTS FROM 

INERT INGREDIENTS CONTAINED IN THE 

FORMULATED PRODUCT: 

Inert ingredients found in glyphosate formula-
tions may include water and a surfactant 
(polyethoxylated tallowamines). The surfactant 
is a skin irritant and a severe eye irritant in 
concentrate form (Entry II). The surfactant 
compounds are more diluted in water and less 

toxic in the Roundups  formulation. The only 
inert ingredient in Rodeo or Acord is water, 
which is considered nontoxic. 

The manufacturer has identified the inert ingredi-
ents in glyphosate formulations to EPA and to 
the public. EPA classified all inerts into one of 
four categories, called "Lists'. List 1 contains 
chemicals of known toxic concern. List 2 con-
tainS chemicals of suspected toxic concern which 
are high priority for testing. List 4 contains 
chemicals of known nontoxic character, gener-
ally recognized as safe to humans. All other 
chemicals were classified on List 3: Inerts of 
unknown toxicity. EPA did not find enough infor -
mation available on the toxic properties of List 3 
chemicals to classify them on Lists 1,2, or4. 

All inert ingredients used in Rodeo ®, Accord ®, 
and Roundup®  formulations were classified by 
EPA on List 3 or List 4. 

HEALTH EFFECTS OF EXPOSURE TO FORMULATED 

PRODUCTS: 

Because Accord ®  and Rodeo®  contain water as 
the only inert ingredient, health effects are 
assumed to be no greater than those for pure 
glyphosate. The Roundup® formulation is moder-
ately toxic, and may cause skin irritation and eye 
irritation. Effects of Roundup ®  characterize the 
effects expected for a spray mix of Accord®  with 
Entry II surfactant; please refer to Section 1, 
Formulations for details. 

HEALTH EFFECTS ASSOCIATED WITH 

CONTAMINANTS: 

Glyphosate contains the contaminant N-nitroso 
glyphosate (NNG) at 0.1 ppm or less. The poten-
tial for NNG to cause cancer is unknown. The 
EPA has not assessed the health risks of NNG. 
No carcinogenic effects were observed in tests of 
glyphosate: the EPA concluded these tests were 
evidence of noncarcinogenicity. (Dykstra and 
Ghali. 1991) 

1 .4-dioxane is a contaminant of surfactant in 
Roundup'. Dioxanes caused liver and kidney 
damage, and possible tumors in rats exposed to 



high levels 10(H) ppm in water for two years). 
These effects were not observed at lower expo-
sure levels, or in other animal species. (ACGIH. 
1991.) The EPA decided that the reported trace 
level of 1.4-dioxane (30 ppm) in the Roundup 
formulation was not likely to result in unreason-
able adverse health effects. Monsanto reports 
that 1.4-dioxane contamination has been further 
reduced to 23 ppm. (Monsanto Corp. 
Undated ( b)). 

HEALTH EFFECTS ASSOCIATED WITH OTHER 

FORMULATIONS: 

Some formulations contain glyphosate mixed 
with other herbicides such as 2,4-D or dicamba. 
This profile does not fully describe the potential 
for health or environmental effects from these 
formulations containing multiple herbicides. 
Additional information on properties and poten-
tial effects of these formulations will be prepared 
before they are used in the PNW Region. 

SOCIETAL PERCEPTIONS 

Public opinion about herbicide use in general 
ranges from a perception that herbicides are 
completely safe, to a perception that they are 
very hazardous. A full range of opinion is avail-
able in the FEIS. 

VII. SAFETY PREcAtrrloNs: 

SIGNAL WORD AND DEFINITION: 

Roundup®: WARNING - Causes substantial 
but temporary eye injury. Harmful if 
inhaled. 

Rodeo®: CAUTION - May cause eye irrita-
tion. May be harmful if inhaled. 

Accord®: CAUTION - May cause eye 
irritation. 

PROTECTIVE PRECAUT10NS FOR \\RI.d.;Rs: 

Avoid contact with eyes. skin or clt)thIn Avoid 
breathing vapors or spray mist. Wash thordughi 
with soap and water after handlin. 

MEDICAL TREATMENT PROCEDU RES (A NTII)OTES) 

There is no specific antidote for glyphosate: treat 
symptoms. For exposure to the eyes, flush with 
plenty of water for at least 15 minutes. Get 
medical attention. For exposure to the skin, flush 
skin with plenty of water. In case of emergency. 
call your local poison control center for advice. 

HANDLING, STORAGE AND DISPOSAL: 

Glyphosate is corrosive to unlined steel and 
galvanized steel. Do not mix, store or apply 
glyphosate in galvanized steel or unlined steel 
containers of spray tanks. Glyphosate is stable 
under normal storage conditions for at least 5 
years. Wastes should be disposed of in a landfill 
approved for pesticide disposal or according to 
federal, state, and local rules. Do not contami-
nate water, food, animal feeds or seed by stor-
age. 

EMERGENCY (SPILL) HAZARDS AND PROCEDURES: 

Spills that soak into the ground should be dug up 
and put in plastic lined metal drums for disposal. 
Spills on floors or other hard surfaces should be 
contained or dikeci. An absorbent clay should he 
used to soak up the spill. The contaminated 
absorbent should he put in plastic-lined metal 
drums. Drums of contaminated soil should be 
disposed of in a landfill approved for pesticide 
disposal or according to federal, state and local 
rules. Do not contaminate water, food, animals 
feeds or seeds by disposal. In case of a large 
spill, call CHEMTREK at 1-800-424-9300 for 
advice. 
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VIII. DIFIN1TJUN 

acute toxicity - The amount of a substance, as a 
single dose. to cause poisoning in a test animal 

adsorption - the process of attaching to a surface 

basal treatment - applied to the stem of a plant 
just above the soil 

bioaccumulate - the uptake of a chemical by an 
organism from its environment. 

broadcast application - applied over an entire area 

carcinogenicity - ability to cause cancer 

chronic toxicity - Toxic effects produced in test 
animals exposed for long periods to a chemical 

dermal - of, or related to, the skin 

EC50 - the concentration which will cause a toxic 
effect in 50% of the subjects 

formulation - the form in which the pesticide is 
supplied by the manufacturer for use 

half-life - the time required for a chemical to be 
reduced by natural processes to one half its 
original amount. 

herbicide - a substance used to destroy plants or to 
slow down their growth 

LC50 - the concentration in air or water which will 
kill 50% of the subjects 

LD50 - the dose which will kill 50% of the subjects 

leach - to dissolve out by the action of water 

mg/kg - milligrams of the substance per kilogram 
of body weight. Equals ppm. 

mg/I - milligrams of dissolved substance per liter 
of water. Equals ppm. 

microorganisms - living things too small to be 
seen without a microscope 

mutagenicity. ability to cause genetic changes 

non-target- animals or plants other than the ones 

which the pesticide is intended to kill 

persistence- tendency ol a pesticide to remain in 
the environment alter His applied 

ppb- parts per billion parts 

ppm- parts per million parts. Equal to mg/kg. and 
m&1. 

residual activity - the remaining amount of activ-
ity as a pesticide 

sensitizer - a delayed allergic response to a sub-
stance; symptoms usually resemble an acute 
toxic response. 

teratogen - a compound having the property of 
causing birth defects 

volatility - the tendency to become a vapor at 
relatively low temperature 
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X. ToxlciT\ ANt) Risk CArEcoRlEs 

ESTIMATES OF HEALTH RISKS TO THE PuBU 
FROM FOREST SERVICE OPERATIONS 

The FEIS predicts levels of human exposure 
(dose) for project workers and for the public, for 
both a typical field project and for a large acci-
dental spill. These dose levels are compared to 
the highest dose level in animal tests that showed 
no health effect (No Observed Effects Level). 
The risk is ranked from "Negligible" to "High" 
based on the margin between the expected hu- 

AND TO WORKERS 

man dose and the highest NOEL—"no effect" 
dose. A "HighS' risk rating means that the highest 
NOEL dose is not more than ten times larger 
than predicted human dose under the specified 
conditions. A "Moderate" risk rating means that 
the highest NOEL dose is between 10 and 100 
times larger than the expected human dose. 

Estimated Health Risks 
To The Public 

Situation General
Health Reproduction 

Routine Low Moderate Application 

Large Spill Moderate High 

Estimated Health Risks 
to Project Workers 

Worker General Health Reproduction 

Aerial Low Low 
Mixer/Loader 

Backpack Low ModeraLe 
Sprayer  

Right-of-way 
Negligible Negligible 

Mixer/Loader 

Hack-and- N/A* N/A* 
Squirt 

* Glyphosate was presumed not to be used in 
hack-and-squirt operations. 

ECOTOXOLOGICAL CATEGORIES 

Mammalian 
(Acute Oral) 

Avan 
(Acute Oral) 

Avian 
(Dietary) 

Acquatic 

Risk Category mg/kg mg/kg mg/kg mg/kg 

very highly toxic <10 <10 <50 <0.1 

highly toxic 10-50 10-50 50-500 0.1-1 

moderately toxic 51-500 51-500 501-1000 >1-10 

sliht1y toxic 501-2000 501-2000 1000-5000 >10-100 

practically non toxic >2000 >20(X) >5000 >10() 
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Hu1AN HAZARDS 

Route Of Administration HaLard  

Category Signal Word Oral Dermal Inhalation Eye irntation Skin irritation 
(mg/kg) (mg/kg) (mgi!)  

corrosive: corneal 

I 
DANGER 0-50 0-2(X) 0-0.2 

opacity not corrosive 
Poison reversible within 7 

days  

corneal opacity 
reversible within 7 severe irritation at 

II WARNiNG >50-500 >2(X)-2000 >0.2-2.0 days; irritation 72 hours 
persisting for 7 days  

>500-500 >2000-20, 
no corneal opacity; 

moderate irritation 
ifi CAUTION 

0 000 
>2.0-20 irritation reversible at 72 hours 

within 7 days  

mild or slight 
IV none .5000 >20,000 >20 no irritation 

irritation at 72 hours 

CATEGORIES OF QUALITY OF HEALTH EFFECTS DATA 

Inadequate information available for eva'luating toxicity. There were too few studies of 
Inadequate: 

sufficient quality to yield useful or reliable information. 

Some useful information exists for evaluating toxicity. There were studies of marginal 
Marginal- quality that provided useful information, but studies were inconsistent and some contained 
Inadequate: 

flaws. It is likely that new studies would change estimates of health effects. 

Marginal but useful information available for evaluating toxicity. There were studies of 

Marginal: 
adequate quality, and results did not vary greatly, but more information would increase 
reliability. Although new studies may change estimates of health effects. the results are 
considered moderately reliable. 

Adequate information is available. Studies are of sufficient quality and quantity that 
Adequate: estimates of human health are considered reliable. New studies are unlikely to change 

estimates of health effects. 
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HERBICIDE INFORMATION PROFILE 	 Make Arurcs Vvbrld 
I J 	

)  U. S. DRmtr OF Aaiucuuua 	
Of Difference 

FoREST SvicE, PACIFIC NORThWEST REGION 

This information profile is produced by the 
USDA Forest Service, Pacific Northwest Region, 
for employees, forest workers, and for the public. 
It provides information on forest and land man-
agement uses, environmental and human health 
effects, and safety precautions for the herbicide 
triclopyr and its formulations. A list of definitions 
is included in Section VIII of the information 
profile. For general information on herbicide use 
by the Forest Service, refer to the PNW Region 
Treatment Methods Profile for Herbicides. 

The PNW Region Final Environmental Impact 
Statement (FEIS) for Managing Competing and 
Unwanted Vegetation; Forest Service "Herbicide 
Background Statement: Triclopyr;" and product 
labels and Material Safety Data Sheets are the 
principal sources of information and conclusions 
in this profile. Information from other sources is 
specifically referenced in the profile. 

I. BASIC INFORMATION 

COMMON NAME: Thclopyr 

CIuMIcA1 NAME: [(3,5,6-trichloro-2-
pyridinyl)oxyl-4cetic acid 

PRODUCT NAMES: Garlon 3A2,Garlon 4®, 
Pathfinder2  

REGISTERED USE STATUS: "General Use"  

DowElanco manufactures all the products dis-
cussed in this profile. The manufacturer revealed 
the identity of all inerts to U.S. Environmental 
Protection Agency (EPA). The Forest Service has 
asked the manufacturer to identify inert ingredi-
ems for public disclosure in this profile. The 
manufacturer did not reveal the identity of inert 
ingredients listed as "surfactants," "emulsifiers," 
and "aromatic solvent" in these formulations. 
(DowElanco a, 1992). Where the identity of inerts 
is not available, this profile may not fully charac-
terize possible hazards to human health and the 
environment associated with the tnclopyr formu-
lation. 

Garlon 3A 

Triclopyr, as the 
triethylamine salt 	44.4% 

Inert ingredients: 	 55.6% 
Water 
Surfactants 
Ethanol 

Garlon 4 

Triclopyr, as the 
butoxyethyl ester 	61.6% 

Inert ingredients: 	 38.4% 
Kerosene 
Emulsifiers 

Pathfinder2 
FORMULATIONS: Formulated triclopyr products 
contain one or more substances besides triclopyr 
itself. These substances are called inert ingredi-
ents, because they do not kill plants by them-
selves. The identities of inert ingredients are not 
usually listed on the label. 

Triclopyr, as the 
butoxyethyl ester 	 16.7% 

Inert ingredients: 	 83.3% 
Aromatic solvent 
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The results of formulation testing reported in this 
profile apply only to Garlon 3A Garlon 4 and 
Pathfinder! These products contain only triclopyr 
as an active ingredient. 

Other formulated products contain both triclopyr 
and another herbicide. For PNW Region applica-
tions, these include Access! Information in this 
profile does not address possible effects of these 
formulated herbicide mixtures. 

REswuE ASSAY METhoDs: Gas/liquid chromatog-
raphy methods are available for residue assay. 
The manufacturer cites these detection limits for 
the methods it has developed and shared with 
other analytical laboratories: 

Water 1 ppb 

Soil l0ppb 

Plants 50 ppb 

(DowElanco d, Undated.) 

H. HERBICIDE UsEs 

REGisTERED FoREsmY, RANGELAND, RIGIrr-oF-
WAY UsEs: Control of woody plants and broad-
leaf weeds on right-of-way, non-crop areas, non-
irrigation ditch banks, forests, wildlife openings, 
rangeland and permanent grass pastures. 

OPERATIONAL DETAILS: 

Target Plants: Triclopyr is used to control 
woody plants and broadleaf weeds. Triclopyr 
does not injure grasses at recommended rates 

Mode of Action: Plants respond to triclopyr 
as if it were a growth hormone; triclopyr 
interferes with normal plant growth processes. 
It is absorbed by green bark, leaves, roots, and 
cut stem surfaces and moves throughout the 
plant. Triclopyr accumulates in the meristem 
(growth region) of the plant. 

Method of Application: Ground or aerial 
foliage spray, basal bark and stem treatment, 
cut surface treatment, tree injection. 

Use Rates: 0.25 to 9 pounds acid equivalent 
per acre. 

SPEcIAL PRECAUTIONS: 

Always read all of the information on the product 
label before using any pesticide. Read the label 
for application restrictions. 

Use Restrictions: For triclopyr products 
discussed in this profile, livestock grazing and 
hay production are restricted in treated areas. 
These restrictions are intended to prevent 
residues of triclopyr in meat and milk that 
may exceed EPA standards. Time limits and 
application rates vary among products. Con-
sult the product label for exact restrictions 
when planning for or applying triclopyr 
products where grazing occurs. 

Timing of Application: For foliar treatment, 
apply triclopyr during active plant growth. 
Basal bark and cut surface treatments can be 
applied at any time of the year. Dormant stem 
application can only be done when trees and 
brush are dormant. 

Drift Control: Apply triclopyr only when 
there is little or no hazard of spray drift. Do 
not allow spray to come in contact with 
broadleaf crops. Spray only when wind speed 
is low. Avoid fine spray, which may drift. 

III. ENVIRONMENTAL EFFECTS/FATE 

SoIL: 

Residual Soil Activity: Triclopyr is absorbed 
by plant roots, but it is not considered an 
effective soil -applied herbicide. 

Adsorption: Triclopyr is adsorbed primarily 
to organic matter particles in soil. The organic 
matter content is the primary factor in the 
degree of soil adsorption. Adsorption of 
triclopyr is generally characterized as "not 
strong." 
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Persistence and Agents of Degradation: 
Microorganisms degrade triclopyr readily. It 
degrades more rapidly under warm, moist 
conditions which favor microbial activity. 
Persistence varies widely, depending on soil 
type and climate. Half-lives for triclopyr in 
western Oregon soils have been reported from 
75 to 81 days (Norris, 1987). This study found 
detectable triclopyr residues in soil 477 days 
after treatment. 

Metabolites/Degradation Products and 
Potential Environmental Effects: TCP 
(3,5,6-Trichloro-2-pyridinol) is the major 
initial product of degradation. TCP is also a 
major degradation product of chiorpyrifos, an 
insecticide. Reported half-lives for TCP range 
from 8 to 279 days in tests on 15 soil types. 
TMP is another degradate; it is found less 
often, and in smaller amounts. Reported half-
lives for TMP range from 50 to 300 days in 
three soils. Carbon dioxide has been identified 
as one final degradation product; other 
degradates were not identified. 

W*ita: 

Solubility: Triclopyr solubility was recently 
reported to be 430-440 ppm. The PNW Re-
gion FEIS rating would be "Low" solubility. 
Garlon 4and Pathfinder(ester) are not 
soluble in water, Garlon 3A(amine) is highly 
soluble. 

Potential for Leaching into Ground-Water: 
The potential for triclopyr leaching increases 
as soil organic matter decreases, and as cli-
matic conditions reduce soil microbial activ-
ity. Triclopyr has some characteristics condu- 
cive to leaching behavior. It is not strongly 
adsorbed to soil particles, and adsorbed mol-
ecules may later detach into water moving 
through the soil. Triclopyr exceeds the thresh-
old for solubility used by EPA (30 ppm) when 
evaluating potential for leaching into ground-
water (U.S. EPA, 1986). 

A trace amount of the metabolite TCP was 
detected in groundwater at a golf course Site. 
Chlorpyrifos, but not triclopyr, was also 
detected (Dupuy, 1986). In soil leaching tests, 
little or no triclopyr has been found below 
surface layers. The metabolites of triclopyr 
were less mobile than triclopyr itself. Triclo-
pyr contamination of groundwater has not 
been reported. 

Surface Waters: Sunlight rapidly breaks 
down triclopyr in water. The half-life of 
iriclopyr in water exposed to sunlight is less 
than 24 hours. In western Oregon, triclopyr 
was detected in runoff nine months after 
application. Researchers concluded that the 
uiclopyr did not come from upslope sprayed 
areas. The triclopyr had been sprayed directly 
onto dry streambeds, which became flowing 
streams during the rainy season, and carried 
the triclopyr downstream (Norris, 1987). 

Am: 

Volatilization: Very low. In monitoring of 
southern Oregon airsheds, trace amounts of 
triclopyr were detected in less than ten percent 
of all samples (Bentson and Norris, 1989). 

Potential for By-Products from Burning of 
Treated Vegetation: DowElanco reports 
irritating vapors from burning Garlon 3M 
nitrogen oxides, hydrogen chloride, and 
phosgene from Garlon 4 Pathfinderproduces 
fumes, smoke, carbon monoxide, and aide-
hydes, and additionally, the same gases re-
ported for Garlon 4(DowElanco c, 1990). 

Triclopyr was not detected in monitoring of 
prescribed burns for air pollution and worker 
exposure after herbicide treatment. Tnclopyr 
was almost completely consumed when 
burning treated wood under natural fire condi-
tions. Under smoldering conditions, however, 
68% of triclopyr was recovered intact in 
smoke (McMahon and Bush, 1990); (Bush, et 
al., 1987). 
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Tests of Garlon 3Areproductive/developmen-
tal effects in minnows and Daphnia showed no 
effects from long-term exposure (DowElanco 
d). 

IV. EcoLoGIcu. EFFECTS 

Please refer to Section X for defmitions of eco-
toxicological categories. 

NON -TARGgr Toxicrry: 

Soil Microorganisms: Triclopyr did not 
affect the growth of soil microorganisms up to 
500 parts per million (Forest Service, 1984). 
No studies of effects of these triclopyr forrnu-
lations have been reported. 

Plants: Triclopyr is toxic to many broadleaf 
plants. Even very small amounts of spray may 
injure some plants. 

Triclopyr residue may be found in edible plant 
parts; the maximum residue level in berries 
was reported at 2.4 ppm when harvested six 
days after treatment (Forest Service, 1984). 
TCP residues have been detected in root crops 
following application of chlorpyrifos which 
also degrades to TCP (Chapman, 1980). 

Aquatic Animals: Triclopyr and its formula-
tions have been tested for acute and subacute 
toxic effects in fish and invertebrates. Triclo-
pyr (acid) is slightly toxic to fish, and from 
slightly toxic to practically non-toxic to 
daphnia, an invertebrate. Garlon 3Awas 
consistently less toxic to aquatic animals than 
triclopyr. Garlon 4was consistently more 
toxic; however Garlon 4rapid.ly changes to 
triclopyr acid in surface waters. 

Garlon 4has been observed to cause behav-
ioral (neurological) changes in salmon fry that 
may affect survivability when exposed to 1/4 
to 1/2 of lethal levels for up to 96 hours. 
Triclopyr acid accumulated in fish tissues 
during the exposure. Reversibility was not 
studied, but associated behavioral effects were 
reversible in uncontaminated water (Morgan, 
1991); (Johansen, 1990). Physiological stress 
was not observed during other tests of long-
term exposure of salmon fry to Garlon 3A 
and Garlon 4(Janz, 1990). 

Terrestrial Animals: Triclopyr is slightly 
toxic to mammals and to birds. Triclopyr is 
practically non-toxic to bees. Acute toxic level 
of triclopyr: 

Species 	- - 	 LDSO 
mammals 	 310-713 mg/kg 
ducks 	 1,698 mg/kg 

48-hour contact toxicity to bees = >60 micro-
grams/bee. 

In eight day dietary studies in birds, the LC50 
for triclopyr ranged from 2,935 ppm to greater 
than 5,000 ppm. The formulations were less 
toxic than triclopyr itself to birds in both acute 
toxic and dietary studies. 

Acute toxic level: 

Species Triclopyr Garlon 3A Garlon 4 
LCSO 
	

LC5O 	LCSO 
trout 

	

	117 ppmd 420 ppmb  2.7  ppmb 

8.4 ppmb 

salmon 7.8 ppmb 275 ppmb  1.4  ppmb 

bluegill 148 ppmd 

daphnia 133 ppmd 
	

1.2 ppmc 

(EC5O) 

(b: Wan, 1987; C: Servizi, 1987; d: DowEl-
anco d, undated) 

No tests of formulations for acute toxicity to 
wildlife mammals have been reported. Triclo-
pyr and its formulations have not been tested 
for chronic effects in wildlife mammals. 

In mammals, most triclopyr is excreted, 
unchanged, in the urine. Triclopyr has been 
observed to concentrate slightly in ovaries of 
laboratory animals given repeated doses. No 
accumulation was observed in other tissues. 
The authors concluded that triclopyr and its 
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metabolites are likely to have a low potential 
to accumulate upon repeated exposure (Tim-
chalk et al., 1990). 

Threatened and Endangered Species: 
Triclopyr may be a hazard to endangered plant 
species if it is used in areas where they live. 
EPA has not determined whether triclopyr 
could be a hazard to endangered animal 
species. 

V. HEALTH Eimci's TESTING 

The data are results of laboratory animal studies. 
These data have been evaluated by the Forest 
Service and are used to make inferences relative 
to human health. 

For triclopyr and DowElanco formulations con-
taining triclopyr as the only active ingredient 
(Garlon 3A Garlon 4 and Pathfinder, findings 
are from studies conducted by the manufacturer. 
These studies have been presented to EPA to 
support product registration, but may not be 
available to the public. 

Formulation tests are noted for each category of 
acute toxicity. Numerical results are only noted 
for tests of formulations which showed signifi-
candy greater toxicity than triclopyr alone. 

ACUTE Toxicrrv: 

Acute Oral Toxicity: In tests in rats, the 
acute oral median lethal dose was 630 to 729 
mg/kg. Slightly Toxic (Category III). 

All formulations listed in this profile have 
been tested and found to be less toxic than 
triclopyr itself. 

Acute Dermal Toxicity: Median Lethal Dose 
in rabbits: 

Triclopyr >2,000 mg/kg 
Slightly Toxic (Category LU). 

All listed formulations have been tested and  

found to be no more toxic than triclopyr itself. 

Primary Skin Irritation: tests in rabbits: 

Triclopyr 
Slight to moderate irritant (Toxicity Cat-
egory ff1 to IV). 

All formulations may cause skin irritation 
from prolonged or repeated exposure. Garlon 
3A may  cause a burn. Garlon 4and Path-
fmderare considered potential skin sensitizers 
(DowElanco c, 1990). 

Primary Eye Irritation: tests in rabbits: 

Tnclopyr 
Slight eye irritant (Category LU). 

Garlon 4®and Pathfinderare slightly irritating 
to eyes. Undiluted Garlon 3Ais severely 
irritating and injurious to eyes (Category I). 

Acute Inhalation: In tests in rats, exposure to 
5.34 ppm of u-iclopyr for one hour caused no 
adverse effects (Toxicity Category LU). 

Garlon 4caused nasal irritation but no deaths 
in rats exposed to 0.82 mg/l concentration for 
four hours. 

CHRoNIc Toxicrry: 

These data are also based on tests in laboratory 
animals. EPA requires these tests only for the 
active ingredient triclopyr. No tests of formula-
tions for chronic toxicity have been reported. 
Please refer to Section X for an explanation of 
how NOEL (No Observable Effects Level) is 
calculated. 

The Pacific Northwest Region FEIS risk assess-
ment evaluated the quality of the testing that had 
been done on triclopyr up to 1988. Quality con-
siderations for individual studies included: ranges 
of doses and species that were tested; length of 
test; identification of the most sensitive effect. 
Additionally, the degree of quantitative agreement 
among all tests for an effect was considered. 
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Please refer to Section X for an explanation of 
qualitative ratings in this section. 

Sysitiijc Toxicrrv: 

NOEL for triclopyr: 2.5 mg/kg/day (dog 
tests). 

Toxic effects have been observed on liver and 
kidney functions. 

The PNW Region FEIS rated the quality of 
testing as Marginal-Inadequate. 

CARCINOGENICITYIMI.TrAGENICITY: 

Laboratory tests in mice and rats fed up to 30 mg/ 
kg per day for 2 years did not show any evidence 
of carcinogenicity. 

Triclopyr was negative in several laboratory tests 
for mutagenicity (the ability to cause genetic dam-
age), but was weakly positive in one test in rats. A 
more recent study, accepted by EPA, was negative 
for this same effect (DowElanco e, 1992). 

The PNW Region FEIS rated the quality of 
testing as Marginally Adequate for these effects. 

REPRODUCrIONIDEVELOPMENTAL: 

Reproduction: A three-generation reproduc-
tion study in rats did not show any adverse 
effects on fertility or reproduction at doses up 
to 30 mg/kg per day. 

Developmental: Laboratory studies with 
triclopyr in pregnant rats (at dose levels up to 
200 mg/kg per day) and rabbits (at dose levels 
up to 100 mg/kg per day) indicated no evi-
dence of teratology (birth defects). In pregnant 
rats at the 200 mg/kg per day dose level, there 
were signs of mild toxicity to the fetus. 

The PNW Region FEIS evaluated the testing as 
Marginally Adequate for these effects. 

OTHER PossEBLE Hu.m Ewis 

There was insufficient information available to 
evaluate the potential for effect to the nervous or 
immune systems. Toxicity to nervous system 
components was not observed in DowElanco 
studies of systemic health effects (DowElanco e, 
1992). No studies of triclopyr formulation effects 
were reported. 

The metabolite TCP was not shown to be neuro-
toxic, carcinogenic, mutagenic, or to cause birth 
defects in studies of chiorpyrifos reviewed by 
EPA (EPA, 1984). 

VI. HUMAN HEALTH EFFECTS 

Fosr SERvIcE EVALUATION oc HUMAN Huii 
RISKS 

The Pacific Northwest Region evaluated a range 
of triclopyr health effects data, including labora-
tory studies cited in Section V. Both quantitative 
(numerical) estimates of toxicity, and the quality 
of data used to make numerical estimates were 
evaluated. 

The FEIS Quantitative Risk Assessment predicts 
the amount of human exposure—both to project 
workers and to the public—from typical forestry 
operations, and also from a large accidental spill. 
The Risk Assessment used this information to 
assess health risks from typical uses. These risks 
were compared to EPA standards of acceptable 
risk for human health effects. The FEIS risk 
assessment identified as "Moderate" or "High" 
any predicted risks from Forest Service operations 
that were greater than EPA standards. Specific 
mitigation measures were designed to reduce 
human exposure from these operations; they are 
mandatory for every applicable project on Na-
uonal Forest lands. 

The complete set of risk ratings is displayed in 
Section X. 

The quality of the existing data affects the reli- 



ability of these risk ratings. The FEIS judged the 
overall quality of available data on triclopyr 
toxicity to be "Marginal to Inadequate." There 
were some studies of marginal quality that pro-
vided useful information, but studies were 
inconsistent and some contained flaws. It is likely 
that new studies would change estimates of health 
effects. Very cautious assumptions were made in 
characterizing risk. 

PorFrIu. JOR HLrii Ecm TO THE PUBLIC 

Forest visitors and nearby residents could be 
exposed to herbicide drift, to vegetation with 
herbicide residues, and to accidental spraying. 
They also could eat food or drink water contain-
ing herbicide residues. No studies of public 
exposure were available; public doses were 
estimated based on the behavior of the herbicide 
in the environment. The "Routine Application" 
situation estimates maximum possible public 
exposure under normal operating conditions. The 
"Large Spill" situation models the highest doses 
that could be reasonably be expected to occur. 
Typical public exposures and risks would be 
much lower than either situation. 

MITIGATING MEASURES TO REDUCE TRICLoPYR 

Risis TO PUBLIC 

"Moderate" risk of general health effects, and of 
reproductive health effects for people who receive 
multiple exposures from a large (400 acre) aerial 
application project. "Low" risk for smaller (40 
acre) aerial projects, and for all ground-based 
applications: 

Consider potential for public exposure when 
designing contact procedures, posting and 
signing needs in the Herbicide Application Plan. 

"High" risk of general health effects, and "High" 
risk of reproductive effects if exposed to concen-
trated triclopyr from a large spill: 

Prevent all public contact with accidental 
spills (emergency spill notification system, 
restrict public access to spill site). 

PROBABILI1Y OF A Woia RECEIVING A DOSE 

WInCH Atcis GriEI. Hum OR 

REPRODUCTION 

Worker exposure and dose are estimated for 
typical forestry applications. Studies are available 
that measure actual worker doses of herbicide for 
some typical forestry applications. Worker doses 
do not account for any reduction in exposure from 
following safety precautions or mitigating mea-
sures (such as wearing protective clothing). 

MmGATING MEASURES TO REDUCE IDEN1TLIILU 

TRIcLOPYR Risics TO Woiucs 

The probability of worker exposure to a toxic 
concentration for either general health or repro-
ductive effects was rated "Low" or "Negligible" 
for all application methods except for backpack 
sprayers, for which risk was rated "Moderate." 

In the PNW Region FEIS, Mitigating Measure 13 
requires workers applying any herbicide to wear 
protective clothing. Mitigating Measure 23 re-
quires worker exposure monitoring for all herbi-
cide application projects. 

The 1992 Amendment to the PNW Record Of 
Decision requires workers to review this Informa-
tion Profile before agreeing to apply triclopyr 
herbicides. The worker may request reassignment 
without penalty. Additional personal protective 
equipment must be available at the worksite for 
workers who want to reduce their exposure to the 
herbicide. 

ACUTE Toxicrrv (PoISoNING) 

Reported Effects: Cases of eye and skin 
irritation have been reported in workers 
exposed to triclopyr formulations. Absorption 
and excretion of triclopyr was measured in 
human volunteers. Both oral and skin expo-
sures were studied. Orally administered 
triclopyr was rapidly absorbed and rapidly 
excreted as unchanged triclopyr in the urine. 
Triclopyr was slowly and poorly absorbed 
through human skin. The authors concluded 
that the potential for triclopyr to 
bioaccurnulate, and the potential to be ab- 
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sorbed through skin to acutely toxic levels are 
both low. Medical examinations of the volun-
teers after each test found no treatment-related 
health effects (Carmichael et al., 1989). 

Triclopyr was reported to have been detected 
in the urine of a Forest Service employee who 
was mixing herbicides. No health effects were 
reported (Hoglund, 1985). 

LONG TERM HUMAN Hf&im Ecrs: 

Reported Effects: There are no reported 
cases of long term health effects in humans 
due to triclopyr or its formulations. 

Potential for Adverse Health Effects from 
Inert Ingredients Contained in the Formu-
lated Product: The manufacturer has revealed 
the identity of some inert chemicals in triclo-
pyr formulations; other inerts are not identi-
fied. Specific toxicity information is not 
available for every inert ingredient. Kerosene, 
an ingredient of Garlon 4 was categorized by 
EPA to have suggestion of toxic effects. All 
other triclopyr inert ingredients were catego-
rized as either: low priority for health effects 
testing based on absence of data or a chemical 
structure suspected to cause toxic effects (List 
3); or generally recognized to be safe (List 4). 

Garlon 3Acontains one percent ethanol (ethyl 
alcohol). Pure ethanol causes adverse health 
effects if swallowed, including neurologic 
effects, liver effects, toxic effects, birth de-
fects, and reduced male fertility. Information 
is inadequate to determine potential cancer-
causing and mutagenic effects. Exposure to 
ethanol from iriclopyr would be very low in 
typical forestry operations. 

Garlon 4Zcon tains  kerosene. Kerosene may 
cause lung damage or death if inhaled in 
liquid form. It may affect the central nervous 
system (DowElanco c, 1990). Kerosene is a 
skin irritant. It did not damage DNA or chro-
mosomes in tests, or cause cancer in labora-
tory animals. Kerosene does contain small 
amounts of other petroleum compounds that 

are known to cause cancer. The PNW Region 
FEIS did not find adequate information to 
evaluate the risk of health effects from kern-
sene in 
Garlon 4in forestry operations. 

Pathfindercontains a petroleum-like solvent. 
This solvent may cause lung damage or death 
if inhaled in liquid form. Excessive exposure 
may cause neurologic, blood, and lung effects 
(DowElanco c, 1990). 

Health Effects Associated with Contami-
nants: No known contaminants. The potential 
to form a dioxin-related compound during the 
manufacture or burning of triclopyr has been 
speculated. DowElanco reports that this 
compound has not been detected in triclopyr 
products, and is not produced upon heating of 
triclopyr (Rohrer, 1984). A consortium of 
state extension services found there is no 
possibility of dioxin-family contaminants 
occurring in triclopyr (Extoxnet, undated). 

Health Effects Associated with Other 
Formulations: Some formulations contain 
triclopyr mixed with the herbicides 2,4-D or 
picloram. Information Profiles for 2,4-D or 
Piclorarn describe the properties and potential 
effects of the other herbicide ingredients. 
None of these profiles fully describe the 
potential for health or environmental effects 
from these formulations containing multiple 
herbicides. Additional information on proper -
ties and potential effects of these formulations 
will be prepared before they are used in the 
PNW Region. 

SOCIETAL PERCEPTIONS: 

Public opinion about herbicide use in general 
ranges from a perception that herbicides are 
completely safe, to a perception that they are very 
hazardous. A full range of opinion is available in 
the FEIS. The PNW Region has contracted to 
produce a bibliography of recent anecdotal and 
scientific accounts, and an analysis of reported 
worker health effects. This information profile 
will be updated to reflect the results of these 
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reviews as needed. 

VII. SAFETY PRECAUTIONS 

SIGNAL Woim Arm DINn1oN: 

Pathfinder- CAUTION: Harmful if swal-
lowed, inhaled or absorbed through skin. 
Causes eye irritation. 

Garlon 4- CAUTION - Harmful if swal-
lowed, inhaled or absorbed through skin. 

Garlon 3A- DANGER - Corrosive. Causes 
irreversible eye damage. Harmful if swal-
lowed, inhaled, or absorbed through the 
skin. Prolonged or frequently repeated skin 
contact with herbicide concentrate may 
cause an allergic skin reaction in some 
individuals. 

PROTECF1VE PRECAL.TrIONS FOR WoIucEas: Avoid 
contact with eyes, skin, or clothing. Avoid con-
tamination of food. Avoid breathing mists or 
vapors. Wash thoroughly after handling. Remove 
and wash contaminated clothing before reuse. For 
Garlon 3M  wear goggles, face shield, or safety 
glasses, and rubber gloves when handling. 

M1incAi Tamirr Paociiui.s (Awrn)olEs): 
There is no specific antidote known; treat the 
symptoms. If swallowed, get medical attention. 
For exposure to skin, wash with plenty of soap 
and water. Get medical attention if irritation 
persists. 

For eye exposure to Garlon 3A flush with plenty 
of water for at least 15 minutes. Get medical 
attention. 

For Garlon 3M if swallowed, promptly drink a 
large quantity of milk, egg whites, gelatin solu-
tion, or if these are not available, drink large 
quantities of water. Avoid alcohol. Call a physi-
cian. Do not induce vomiting. 

In case of emergency, call your local poison 
control center for advice. 

HANDUNG, S10RAW., Am DISPOSAL: Avoid con- 
tact with eyes, skin or clothing. Do not ship or 
store with food, animal feeds, drugs or clothing. 
Triclopyr formulations are combustible. Do not 
use or store near heat or open flame. Do not cut or 
weld container. Triclopyr is stable for at least two 
years under normal storage conditions. Do not 
contaminate water by disposal. Dispose of this 
pesticide according to federal, state, or local 
procedures. 

EMERGENCY (Spiu.) Hh.zAans AND Paocuuitrs: 
Dike large spills. Keep the spill out of streams and 
water supplies. Absorb small spills with kitty liner 
or other inert material. Bury material from small 
spills of Garlon 3Ain non-crop area away from 
water supplies. For large spills, contact the manu-
facturer for instructions. Observe all local, state, 
and federal rules for disposal. In case of a large 
spill, call CHEMTREC at 1-800-424-9300 for 
advice. 

Yffi. DEFINITIONS 

acute toxicity - the amount of a substance, as a 
single dose, to cause poisoning in a test animal 

adsorption - the process of attaching to a surface 

basal treatment - applied to the stem of a plant just 
above the soil 

bioaccumulate - the uptake of a chemical by an 
organism from its environment 

broadcast application - applied over an entire area 

carcinogenicity - ability to cause cancer 

chronic toxicity - toxic effect produced in test 
animals exposed for long periods to a chemical 

dennal - of, or related to, the skin 

ECSO - the concentration in air or water which will 
cause a toxip effect in 50% of the subjects 

formulation - the form in which the pesticide is 
supplied by the manufacturer for use 

half-life - the time required for a chemical to be 



reduced by natural processes to one half its 
onginal amount 

herbidde - a substance used to destroy plants or to 
slow down their growth 

LCSO - the concentration in air or water which will 
kill 50% of the subjects 	- 

LDSO - the dose which will kill 50% of the subjects 

leach - to dissolve out by the action of water 

mg/kg - milligrams of the substance per kilogram of 
weight Equals ppm. 

mg/I - milligrams of dissolved substance per liter of 
water. Equals ppm. 

microorganisms - living things too small to be seen 
without a microscope 

mutagenicity - ability to cause genetic changes 

non-target - animals or plants other than the ones 
which the pesticide is intended to kill 

persistence - tendency of a pesticide to remain in 
the environment after it is applied 

ppb - parts per billion parts 

ppm - parts per million parts. Equal to mg,cg, and 
mg/I 

residual activity - the remaining amount of activity 
as a pesticide 

sensitizer - a delayed allergic response to a sub-
stance; symptoms usually resemble an acute 
toxic response 

teratogen - a compound having the property of 
causing birth defects 

volatility - the tendency to become a vapor at 
relatively low temperature 
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X. TOXICITY AND RISK CATEGORIES - 

Esrmt*rFs OF HEALTH RisKs To THE PUBLIC AND TO 
woaas FROM Foaysr SavIcE OPERATIONS 

The FEIS predicts levels of human exposure 
(dose) for project workers and for the public, for 
both a typical field project and for a large acciden-
tal spill. These dose levels are compared to the 
highest dose level in animal tests that showed no 
health effect (No Observed Effects Level). The 
risk is ranked from "Negligible" to "High" based 
on the margin between the expected human dose 
and the highest NOEL—"no effect" dose. A 
"High" risk rating means that the highest NOEL 
dose is not more than ten times larger than pre-
dicted human dose under the specified conditions. 
A "Moderate" risk rating means that the highest 
NOEL dose is between 10 and 100 times larger 
than the expected human dose. 	- 

Estimated 	Health 	Risks 
To 	The 	Public 

Situation Reproduction 

Routine 
Large 	AeriaJ Moderate Moderate 
Application  

Routine 
Application Low Low 

Other  

Large 	Spill High High 

Estimated Health Risks 
To Project Workers 

Situation 
General 

Reproduction Health 

Aerial 
Low Low Mixer/Loader 

Back pack 
Sprayer  

Moderate Moderate 

Right-of-way 
Negligible Negligible Mixer/Loader 

Hack-and- 
Low Low Squirt ____________ ____________ 

ECOTOXOLOGICAL CATEGORIES 

Mammalian (Acute Oral): 

mg/kg Risk Category 

<10 very highly toxic 

10-50 highly toxic 

5 1-500 moderately toxic 

501-2000 slightly toxic 

>2000 practically non toxic 

Avian (Acute Oral): 

mg/kg Risk Category 

<10 very highly toxic 

10-50 highly toxic 

5 1-500 moderately toxic 

501-2000 slightly toxic 

>2000 practically non toxic 

Avian (Dietary): 

ppm Risk Category 

<.50 very highly toxic 

50-500 highly toxic 

501-1000 moderately toxic 

1001-5000 slightly toxic 

>5000 practically non toxic 

Aquatic Organisms: 

ppm Risk Category 

<0.1 very highly toxic 

0.1-1 highly toxic 

>1-10 moderately toxic 

>10- 100 slightly toxic 

>100 practically non toxic 
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TABLE OF CATEGORIES OF Toxicrr 

Human Hazards 

Route of Administration 

Risk Category Signal Word 
Oral 

(mg) 
Dermal (mg/kg) 

Inhalation 
 (mg/kg) 

I DANGER--Poison 0-50 0-200 0-0.2 

II WARNING >50-500 >200-2000 >0.2-2.0 

ifi CAUTION >500-5000 >2000-20,000 >2.0-20 

IV NONE >5000 >20,000 >20 

Hazard 

Category Eye Irritation Skin Irritation 

Corrosive: corneal opacity not reversible within 7 
I 

days  
corrosive 

corneal opacity reversible within 7 days; irritation severe irritation 
persisting for 7 days at 72 hours 

no corneal opacity; irritation reversible moderate irritation 
within 7 days at 72 hours 

mild or slight irritation 
LV no irritation at 72 hours 

Categories_of Quality_of Health Effects Data 

Inadequate information available for evaluating toxicity. There were too few studies of 
Inadequate:  

sufficient quality to yield useful or reliable information. 

M argina 
Some useful information exists for evaluating toxicity. There were studies of marginal 

Inadequate: 
quality that provided useful information, but studies were inconsistent and some contained 

 
flaws. It is likely that new studies would change estimates of health effects. 

Marginal but useful information available for evaluating toxicity. There were studies of 

Mar inal g 
adequate quality, and results did not vary greatly, but more information would increase 
reliability. Although new studies may change estimates of health effects, the results are 
considered moderately reliable. 

Adequate information is available. Studies are of sufficient quality and quantity that 
Adequate: estimates of human health are considered reliable. New studies are unlikely to change 

estimates of health effects. 
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Picloram 
U4S 	HERBICIDE INFORMATION PROFILE 

U. S. DEPARTmENT OF AGRICULTURE 
FOREST SvIcE, PACIFIC NoRThWEST REGION 

()

Healthy Forests 
Make A World 
Of Difference 

This information profile is produced by the 
USDA Forest Service, Pacific Northwest Region, 
for employees, forest workers, and for the public. 
It provides information on forest and land man-
agement uses, environmental and human health 
effects, and safety precautidns for the herbicide 
Picloram and its formulations. A list of defini-
tions is included in Section VIII of the informa-
tion profile. For general information on herbicide 
use by the Forest Service, refer to the PNW 
Region Treatment Methods Profile for Herbicides. 

I. BASIC INFORMATION 

COMMON NAME: Picloram 

CHEMICAL NAME: 4-amino-3,5,6- 
trichioropicolinic acid 

PRODUCT NAMES: Tordon® 

REGISTERED USE STATUS: All formulations that 
may be broadcast on soil or foliage are classified 
as "Restricted Use" pesticides. Sale and use of 
these picloram formulations are limited to li-
censed pesticide applicators or employees under 
their supervision, and only for uses covered by the 
applicator's certification. This is due to 
picloram's potential to contaminate groundwater, 
and its ability to damage nontarget plants, includ-
ing important food crops (US-EPA, 1988a.) 

The formulations discussed in this profile are both 
Restricted Use Pesticides. 

FoIuIuIAnoNs: Commercial picloram products 
generally contain one or more inert ingredients. An 
inert ingredient is anything added to the product 
other than the herbicide. The names of inert ingredi-
ents are not usually listed on the label. 

Tordon® K and Tordon® 22K 
(Manufactured by DowElanco) 

Picloram, as the potassium salt 	24.4% 
Inert ingredients: 	 75.6% 

Water 
Dispersing agents 

The manufacturer has not revealed the identity of 
the inert ingredients other than water in these 
formulations (DowElanco a, 1992). Where the 
identity of inerts is not available, this profile 
cannot fully characterize possible hazards to 
human health and the environment associated with 
these compounds. 

The manufacturer has revealed all inerts to EPA 
(U.S. Environmental Protection Agency). No inert 
ingredient in Tordon® K or 22K formulations was 
categorized by EPA to have evidence or suggestion 
of toxic effects. The inert ingredients were catego-
rized as either: low priority for health effects testing 
based on absence of data or chemical structure that 
would indicate toxic effects (List 3); or generally 
recognized to be safe (List 4). 

The results of formulation testing reported in this 
profile apply only to Tordon® K and Tordon® 
22K. They contain only picloram as an active 
ingredient. 

Other herbicide formulations contain both piclo-
ram and another herbicide. For Forest Service 
applications , these include: Access®, Pathway®, 
Tordon® RTU, and Tordon® 101. Information in 
this profile does not address possible effects of 
these formulated herbicide mixtures. 
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RESIDUE ASSAY MgrHoDs: Gas/liquid chromatog-
raphy and reverse phase high performance liquid 
chromatography methods are available for residue 
assay. Detection limits in tests submitted to EPA 
are: 

Water 0.1 ppb 
Soil 5.0 ppb 

Plants 50 ppb 

(DowElanco Publication d. Undated.) 

EPA cites a validated detection limit for picloram 
in water of 0.14 ppb (EPA, 1988c). 

A 1982 study found that among 10 contract 
laboratories, water samples with 50 ppb picloram 
added were frequently underestimated, and some-
times not detected (Norris, 1982). 

II. HERBICIDE USES 

REGISTERED FORESTRY, RANGELAND, RIGHT-OF- 

WAY UsES: Tordon® K is used to prevent re-
growth of woody plants in rights-of-way, such as 
along roads and power lines. In forestry, Tordon® 
K is used to control unwanted woody plants and 
to prepare sites for planting trees. On rangelands, 
Tordon® 22K is used to control noxious weeds and 
woody plants. It is also used to control plants on 
non-crop industriallfacility sites. 

OPERATIONAL DETAIL.s: 

TARGET PLANTS: Picloram is used to control 
broadleaf plants, brush, conifers and broadleaf 
trees. Most grasses are resistant to picloram. 

MODE OF ACTION: Picioram is absorbed 
through plant roots, leaves and bark. It moves 
both up and down within the plant, and accu-
mulates in new growth. It acts by interfering 
with the plant's ability to make proteins and 
nucleic acids. Picloram is metabolized or 
broken down by plants into carbon dioxide, 
oxalic acid, 4-amino-2,3,5-trichloropyridine 
and 4-amino-3,5-dichloro-6-hydroxypicolinic 
acid. 

METHOD OF APPLICATION: Broadcast or spot 
treatment as foliar, (leaf) or soil spray; by air 
as broadcast spray. 

USE RATFS: The amount to be applied de-
pends on the type of plant to be killed, and the 
formulation of picloram used. The formula-
tions containing only picloram as the active 
ingredient use the potassium salt. 

Piclorain, potassium salt: 1.0 to 2.0 lb. 
active ingredient/acre. 

SPECIAL PRECALTrIONS: 

Always read all of the information on the 
product label before using any pesticide. 
Read the label for application restrictions. 

TIMING OF APPLIcATIoN: Consult product 
label for precise timing guidelines for various 
soil and foliar treatments of picloram formula-
tions. Do not apply picloram on snow or 
frozen ground. 

DRwr C0Nm0L: Do not allow careless appli-
cation or spray drift. Do not permit spray or 
spray drift to contact desirable plants. 

III. ENVIRONMENTAL EFFECTS/FATE 

SOIL: 

RESIDUAL Son.. AclivITv: Picloram can stay 
active in soil for a moderately long time, 
depending on the type of soil, soil moisture 
and temperature. It may exist at levels toxic 
to plants for more than a year after application 
at normal rates. The half-life of picloram has 
been reported to vary from one month under 
favorable environmental conditions, to more 
than four years in and regions (USDA, 1984). 

ADSORPTIoN: Picloram chemically attaches to 
clay particles and organic matter. If the soil 
has little clay or organic matter, picloram is 
easily moved by water. 

-2- 



PRsIsrENcE AND AGENTS OF DEGRADATION: 

Long-term build-up of picloram in the soil 
generally does not occur. Break-down caused 
by sunlight and microorganisms in the soil are 
the main ways in which picloram degrades in 
the environment. Picloram will dissipate more 
quickly in warm, wet weather. Alkaline 
conditions, fine textured clay soils, and a low 
density of plant roots can increase the persis-
tence of picloram. 

METABOLITESIDEGRADATION PRODUCTS AND 

POTENTIAL ENVIRONMENTAL EFFEcTS: Carbon 
dioxide is the major end-product of the break-
down of picloram in the soil. Carbon dioxide 
is a gas normally found in the air. The rela-
tively small amount from piclorani break-
down would not be expected to have any 
harmful effect on the environment. 

One study of picloram breakdown in soil 
identified two compounds produced in minor 
amounts: 4-amino-3,5-dichloro-6-hydroxy-
picolinic acid; 4-amino-2,3,5-trichloro-pyri-
dine. These compounds have also been found 
as metabolism products of picloram in plants. 
The study found that these products are not 
part of the main breakdown pathway in soil, 
and they do not accumulate in soil (DowEl-
anco Publication e, Mullison. Undated). 

WATER: 

SOLUBILITY: Picloram dissolves readily in 
water. 

POTENTIAL FOR LEACHING mrro GRODWATER: 

The mobility of picloram in soil is character-
ized by EPA as intermediate to very mobile in 
soils ranging in texture from clay to loam. 
Picloram movement is greatest for soils with 
low organic matter content, alkaline soils, and 
soils which are highly permeable, sandy, or 
light-textured. 

Picloram can travel through soil, and under 
certain conditions has the potential to con-
taminate groundwater. Do not apply picloram 
where: 

Soils have a rapid to very rapid permeabil-
ity (such as loamy sand to sand) and the 
water table of an underlying aquifer is 
shallow; OR: 

Soils contain sinkholes over limestone 
bedrock, severely fractured surfaces, and 
substrates which would allow direct intro-
duction into an aquifer (DowElanco Publi-
cation a. Undated). 

SURFACE WATERS: Picloram can be carried by 
surface run-off water. To prevent water 
pollution, picloram spray drift or run-off 
should not be allowed to fall onto banks or 
bottoms of irrigation ditches, or water in-
tended for drinking or household use. Piclo-
ram should not be applied directly to water or 
wetlands, such as swamps, bogs, marshes or 
potholes. 

Am: 

VOLATILIZATION: Picloram does not evaporate 
easily, but its vapor has been shown injurious 
to plants. In a closed container, picloram 
vapors damaged plant seedlings (Gentner, 
1964). 

POTENTIAL FOR BY-PRODUCTS FROM BURNING 

OF TREATED VEGETATION: More than 95% of 
picloram residue is destroyed during burning. 
At 225°C, picloram decomposed to 4-amino-
2,3,5-trichloropyridine (also found in plant 
and soil decomposition.). At 900°C, it decom-
posed to carbon dioxide, carbon monoxide, 
chlorine gas, hydrogen chloride, and ammo-
nia. No organochlorine compounds were 
detected (Dost, 1984). Under, fire conditions, 
Tordon® K produces hydrogen chloride and 
nitrous oxides (DowElanco Publication b. 
1990). 

By-products from burning plants treated with 
picloram have not been identified in the field. 
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IV. ECOLOGICAL EFFECTS 

Please refer to Section X for definitions of eco-
toxicological categories. 

Son. MICROORGANISMS: Picloram has very low 
toxicity to soil microorganisms at up to 1,000 
parts per million. No studies of effects of the 
picloram formulations were reported. 

PIA.rrrs: Picloram is highly toxic to many non-
target plants. Most grasses are resistant to piclo-
ram. Picloram is active in the soil and can pass 
from soil into growing plants. It can move from 
treated plants, through the roots, to nearby plants. 
Irrigation water polluted with picloram may 
damage or kill crop plants. 

AQUATIC ANIMALS: Picloram is moderately to 
slightly toxic to freshwater fish, and slightly toxic 
to aquatic invertebrate animals. Picloram was 
found to reduce fry survival and lake trout growth 
at the lowest level tested (35 ppb) (Woodward, 
1976). 

ACUTE TOXIC LEVEL: 

Species 	 LCSO 

fish 	 4.0 to 24.0 ppm 
invertebrates 	10.0 to 68.3 ppm 

The Tordon® 22K formulation has been tested for 
acute toxicity in numerous aquatic animals. 
Formulation tests indicated no greater toxicity 
than previously cited for picloram (DowElanco 
Publication e; Mullison. Undated). 

Picloram does not build up in fish. 

TERRESTRIAL ANIMALS: Picloram is practically 
non-toxic to birds. It is practically non-toxic to 
bees. Picloram is slightly toxic to practically non-
toxic in mammals. Animals excrete most piclo-
ram in the urine, unchanged. Picloram and its 
formulations have not been tested for chronic 
effects in wildlife species. 

AcurE TOXIC LEVEL: 

Species LD50 

birds 2,000 mg/kg 
mammals 950 to 8,200 mg/kg 

48-hour contact toxicity to bees = 14.5 micro-
grams per bee. 

Tordon® 22K has been tested for acute oral toxic-
ity to birds; it is considered practically nontoxic. 
Tordon® 22K did not cause any reproductive or 
developmental effects in chickens when sprayed 
on fertilized eggs (EPA, 1985). 

No tests of formulations for acute toxicity to 
wildlife mammals have been reported. Picloram 
and its formulations have not been tested for 
chronic toxicity to wildlife mammals. A New 
Zealand study found a possible association of 
sheep grazing of picloram-treated pastures with 
increased intestinal cancer. The relationship was 
inconclusive because of the small number of 
sheep exposed only to piclorani (Newell, et. al., 
1984). 

Testing on laboratory mammals of picloram and 
its formulations is reported in Section V. 

THREATENED AND ENDANGERM SPECIES: Picloram 
may be a hazard to endangered plants when used 
on pastures, rangeland and forests. Picloram may 
be a hazard to some endangered invertebrates if it 
is applied to areas where they live. It is not 
expected to be a hazard to other endangered 
animals or birds. 
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V. HEALTH EFFECTS TisTINc 

The data are results of laboratory animal studies. 
For picloram, the Environmental Protection 
Agency has evaluated these studies during the 
registration process. Pure picloram can be pro-
duced in several forms (acid, potassium salt, etc.). 
Acute toxicity test results are cited for the potas-
sium salt, which is the only form of picloram used 
in Tordon® K and 22K formulations. Chronic 
toxicity results are cited for either the potassium 
salt, or for the acid, which is considered compa-
rable by EPA. 

For DowElanco formulations containing picloram 
as the only active ingredient (Tordon® K and 
Tordon® 22K), findings are from studies con-
ducted by the manufacturer (DowElanco e, Mulli-
son. Undated). These studies have been pre-
sented to EPA to support product registration, but 
may not be available to the public. 

Formulation tests are noted for each category of 
acute toxicity. Numerical results are only noted 
for tests of formulations which showed signifi-
cantly greater toxicity than pure picloram. 

AcuTE TOXICITY: 

Acum ORAL TOXICITY (Median lethal dose): 

Male rats 	>5,000 mg/kg 
Practically Nontoxic (Category IV) 

Female rats 	3,536 mg/kg 
Slightly Toxic (Category III) 

Tordon® K and Tordon® 22K have been tested. 
Both were classified as Practically Nontoxic. 

Acum DERMAL Toxicrr (Median Lethal Dose in 
rabbits): 

Picloram 	>2,000 mg/kg 
Slightly Toxic (Category III) 

Tordon® 22K was also found to be a Category III 
dermal toxicant (USDA, 1984); (DowElanco b, 
1990). 

PRIMARY IRRFrATI0N Scoi (tests in rabbits): 

Picloram 
Not an irritant. (Category IV) 

The K salt form of picloram is considered a skin 
sensitizer (EPA, 1988). 

Tordon® 22K was found to cause skin irritation or 
burn from prolonged or repeated exposure (Dow-
Elanco c, 1990). 

PRIMARY EYE IRRITATION (tests in rabbits): 

Picloram 
Moderate eye irritant. (Category III) 

Tordon® 22K has also been categorized as a 
Category 111 eye irritant. Though severe irritation 
may occur, it is reversible (DowElanco c, 1990). 

ACUTE INHALATION; Median Lethal Concentration: 
study in male rats: 

Picloram 	>1.63 mg/i. 
Moderately Toxic (Category H) 

No adverse effects were observed in rats during 
seven hours' exposure to a Tordon® 22K-saturated 
atmosphere, and for two weeks thereafter (USDA, 
1984.) 

Cimowic Toxlcrry: 

These data are also based on tests in laboratory 
animals. EPA requires these tests only for the 
active ingredient picloram. No tests of formula-
tions for chronic toxicity have been reported. 
Please refer to Section X for an explanation of 
how NOEL (No Observable Effects Level) is 
calculated. 

The Pacific Northwest Region FEIS (Final Envi-
ronmental Impact Statement) risk assessment 
evaluated the quality of the testing that had been 
done on picloram up to 1988. Quality consider-
ation for individual studies included: ranges of 
doses and species that were tested; length of test; 
identification of the most sensitive effect. Addi-
tionally, the degree of quantitative agreement 
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among all test for an effect was considered. 	 effects on reproduction at doses up to 150 mg/ 
Please refer to Section X for an explanation of 

	
kg per day. The Environmental Protection 

qualitative ratings in this section. 	 Agency requires a repeated study, using more 
test animals, and a greater range of doses to 

SYSTEMIC Toxicrry: 	 establish a toxic effect level. 

NOEL for picloram: 7 mg/kg/day 
(rat and mice tests). 

Increased liver weight was the observed toxic 
effect. 

The PNW Region FEIS rated the quality of 
testing as Adequate. 

CARCINOGENICITY: 

The potential for causing tumors (oncogenicity) 
has not been determined at this time. EPA has not 
accepted available studies; dose levels were not as 
great as required, and the picloram used in these 
studies contained unacceptably high levels of a 
contaminant. EPA requires the mouse and rat 
oncogenicity tests to be repeated. 

The PNW Region FEIS rated the quality of 
testing as Marginally Adequate. 

MUTAGENICITY: 

Picloram was negative in two tests for mutagenic-
ity (the ability to cause genetic damage). EPA 
requires submission of data and raw report materi-
als before accepting one of these studies. A third 
category of testing has not been done. 

The PNW Region FEIS rated the quality of 
testing as Marginally Adequate. 

REPRODUCTION/DEVELOPMENTAL: 

DEVELOPMENTAL: A study in rats indicated no 
evidence of teratology (birth defects). A study 
in rabbits indicated a NOEL of 40 mg/kg; 
reduced weight gain of the fetus was the 
observed effect. The Environmental Protec-
tion Agency requires repeated teratology 
studies in rats and rabbits. 

REPRoDucTIoN: A multi-generation reproduc-
tion study in rats did not show any adverse 

The PNW Region FEIS evaluated the testing as 
Marginally Adequate for these effects. 

OTHER PosswLE HEALTH EFFECTS 

There was insufficient information available to 
evaluate the potential for effect to the nervous or 
immune systems. No studies of picloram effects 
were reported. 

VI HUMAN HEALTH EFFECTS 

Foiwzr SERVICE EVALUATION OF Htmw HEALTH 
RisKs: 

The Pacific Northwest Region evaluated a range 
of picloram health effects data, including labora-
tory studies cited in Section V. Both quantitative 
(numerical) estimates of toxicity, and the quality 
of data used to make numerical estimates were 
evaluated. 

The FEIS Quantitative Risk Assessment predicts 
the amount of human exposure—both to project 
workers and to the public—from typical forestry 
operations, and also from a large accidental spill. 
The Risk Assessment used this information to 
assess health risks from typical uses. These risks 
were compared to EPA standards of acceptable 
risk for human health effects. The FEIS risk 
assessment identified as "Moderate" or "High" 
any predicted risks from Forest Service operations 
that were greater than EPA standards. Specific 
mitigation measures were designed to reduce 
human exposure from these operations; they are 
mandatory for every applicable project on Na-
tional Forest lands. 

The complete set of risk ratings is displayed in 
Section X. 
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The quality of the existing data affects the reli-
ability of these risk ratings. The FEIS judged the 
overall quality of available data on picloram 
toxicity to be "Adequate": studies are of suffi-
cient quality and quantity that estimates are 
considered reliable; new studies are unlikely to 
change estimates of health effects. 

POTENTIAL FOR HEALTH Ewicrs TO THE PLmLIc: 

Forest visitors and nearby residents could be 
exposed to herbicide drift, to vegetation with 
herbicide residues, and to accidental spraying. 
They also could eat food or drink water contain-
ing herbicide residues. No studies of public 
exposure were available; public doses were 
estimated based on the behavior of the herbicide 
in the environment. "Routine Application" 
estimates maximum possible public exposure 
under normal operating conditions. No "Moder-
ate" or "High" risks to public health were identi-
fied for routine application. The "Large Spill" 
situation models the highest doses that could ever 
be reasonably be expected to occur. Typical 
public exposures and risks would be much lower 
than either situation. 

MITIGATING MEASURES TO REDUCE PICLORAM 
RISKS TO PuBLIc: 

"High" risk of general health effects, and "Moder-
ate" risk of reproductive effects if exposed to 
concentrated picloram from a large spill: 

Prevent all public contact with accidental 
spills (emergency spill notification system, 
restrict public access to spill site). 

PROBABILITY OF A WORKER RECEIVING A DOSE 
WHICH AFFECTS GENERAL HEALTH OR 
REPRODucTION: 

Worker exposure and dose are estimated for 
typical forestry applications. Studies are available 
that measure actual worker doses of herbicide for 
some typical forestry applications. Worker doses 
do not account for any reduction in exposure from 
following safety precautions or mitigating mea-
sures (such as wearing protective clothing). 

MITIGATING MEASURES TO REDUCE IDENTIFIED 
PIcWIIAM RISKS TO Woius: 

The R6 FEIS did not identify any specific mitigat-
ing measures to reduce exposure in Pie loram 
applications. The probability of worker exposure 
to a toxic concentration for either general health 
or reproductive effects was rated "Negligible" for 
all application methods. 

Mitigating Measure 13 requires workers applying 
any herbicide to wear protective clothing. Miti-
gating Measure 23 requires worker and public 
exposure monitoring for all herbicide application 
projects. 

ACUTE HUMAN HEALTH Eicrs: 

Cases of eye and skin irritation have been re-
ported in workers exposed to picloram formula-
tions. 

LONG TERM Htmt&r' HEALTH EwEcIs: 

There are no reported cases of long term health 
effects in humans due to picloram or its formula-
tions. 

POTENTIAL FOR ADVERSE HEALTH Emcrs FROM 
INERT INGREDIENTS CONTAINED IN THE 
FORMULATED PRODUCT: 

The manufacturer has not revealed the identity of 
the inert chemicals other than water in these 
formulations. Specific toxicity information is not 
available for every inert ingredient. No ingredient 
in any picloram formulation was categorized by 
EPA to have evidence or suggestion of toxic 
effects. Picloram inert ingredients were catego-
rized as either: low priority for health effects 
testing based on absence of data or chemical 
structure suspected to cause toxic effects (List 3); 
or generally recognized to be safe (List 4). 

HEALTH E1cTS OF EXPOSURE TO FORMULATED 
PROnucrs: 

No serious health effects in humans have been 
verified. A few cases of eye irritation and skin 
irritation from exposure to picloram formulations 
have been reported. 
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HEALTH EFFECTS ASSOCIATED WITH 

CONTAMINANTS: 

Picloram, when commercially produced, is con-
taminated with HCB (hexachlorobenzene). HCB 
is classified by EPA as a Probable Carcinogen; it 
also had toxic effects to nursing rat pups. After 
the PNW Region FEIS was prepared, EPA pub-
lished a health risk assessment for HCB from 
picloram application. Both public (dietary) and 
worker exposures were estimated at a HCB con-
tam ination level of 200 ppm. DowElanco has 
informed EPA that HCB contamination has been 
reduced to a maximum of 100 ppm (DowElancof 
1992). EPA considers the risks from HCB to be 
within acceptable limits (EPA, 1988a). The 
estimated risks to forestry workers from HCB 
exceed the risks identified for picloram in the 
FEIS. The estimates are within acceptable limits 
of the FEIS, providing that Mitigating Measure 
#13 (required protective clothing) is followed. 

EPA has required testing of some picloram for-
mulations for level of nitrosamine contaminants, 
because of chemicals used in the formulation 
process. Tordon® K and 22K do not use these 
chemicals; no testing is required (US-EPA, 
1988a). 

HEALTH EFFECTS ASSOCIATED WITH OTI{ER 
FoIu1uLkTIoNs: 

Some formulations contain picloram mixed with 
the herbicides 2,4-D or triclopyr. Information 
Profiles for 2,4-D or Triclopyr will describe the 
properties and potential effects of these herbicide 
ingredients. 

None of the profiles on individual herbicides fully 
describe the potential for health or environmental 
effects from the formulations containing multiple 
herbicides. Additional information on the proper-
ties and potential effects of these formulations 
will be prepared before they are used in the PNW 
Region. 

SOCIETAL PERCEPTIONS: 

Public opinion about herbicide use in general 
ranges from a perception that herbicides are 
completely safe, to a perception that they are very 
hazardous. A full range of opinion is available in 
the FEIS. Beginning in 1992, the PNW Region 
will publish a bibliography of recent anecdotal 
and scientific accounts, and an analysis of re-
ported worker health effects. These information 
packages will be updated to reflect the results of 
these reviews as needed. 

VII. SAFETY PRECAUTIONS:  

SIGNAL WoRD AND DEFINITION: 

Tordon® K: WARNING. Causes substantial 
but temporary eye injury. Harmful if 
inhaled or absorbed through skin. 

Tordon® 22K: WARNING. Causes substan-
tial but temporary eye injury. Harmful if 
inhaled or absorbed through skin. 

PROTECTIVE PRECAUTIONS FOR WORKERS: Do not 
get picloram in eyes or on clothing. Wear 
goggles, face shield or safety glasses when han-
dling picloram. Avoid contact with skin. Wash 
thoroughly with soap and water after handling 
picloram. After using picloram, remove and wash 
clothing before reuse. Do not drink picloram 
solution. Avoid breathing spray mist. 

MEDICAL TREATMENT PROCEDURES (ANTm0TE5): 

No specific antidote to picloram is known; treat 
symptoms. For exposure to the eyes, flush with 
plenty of water for at least 15 minutes. Get 
medical attention. For exposure to the skin, wash 
with plenty of soap and water. Get medical 
attention if irritation persists. In case of emer-
gency, call your local poison control center for 
advice. 

I 
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HANDLING, STORAGE AND DISPOSAL: Picloram is 
stable under normal storage conditions for at least 
two years. Do not ship or store with food, animal 
feeds, drugs or clothing. Dispose of by burying in 
a non-cropland area away from water supplies, or 
dispose of in a landfill approved for pesticides in 
accordance with applicable federal, state and local 
regulations. 

EMERGENCY (SPILL) HAzDs AND PROCEDURES: 
Absorb spills in inert material such as kitty litter 
or sawdust. For large spills, dike area to contain 
spill; consult manufacturer for clean-up. In case 
of a large spill, call CHEMTREK at 1-800-424-
9300 for advice. 

VIII. DEFINITIONS 

acute toxicity - The amount of a substance, as a 
single dose, to cause poisoning in a test animal 

adsorption - the process of attaching to a surface 

basal treatment - applied to the stem of a plant 
just above the soil 

broadcast application - applied over an entire 
area 

carcinogenicity- ability to cause cancer 

chronic toxicity - Toxic effects produced in test 
animals exposed for long periods to a 
chemical 

dermal - of, or related to, the skin 

EC50 - the concentration which will cause a toxic 
effect in 50% of the subjects 

FEIS - Final Environmental Impact Statement 

formulation- the form in which the pesticide is 
supplied by the manufacturer for use 

herbicide - a substance used to destroy plants or 
to slow down their growth 

LC50 - the concentration in air or water which 
will kill 50% of the subjects 

LDSO - the dose which will kill 50% of the 
subjects 

leach - to dissolve out by the action of water 

mg/kg - milligrams of the substance per kilogram 
of body weight 

mg/I - milligrams of dissolved substance per liter 
of water 

microorganisms - living things too small to be 
seen without a microscope 

mutagenicity - ability to cause genetic changes 

non-target - animals or plants other than the ones 
which the pesticide is intended to kill 

persistence - tendency of a pesticide to remain in 
the environment after it is applied 

ppb - parts per billion parts 

ppm - parts per million parts 

residual activity - the remaining amount of 
activity as a pesticide 

teratogen - a compound having the property of 
causing birth defects 

volatility - the tendency to become a vapor at 
relatively low temperature 

IX INFORMArION SOURCES: 

Pacific Northwest Region, Forest Service, U.S. 
Department of Agriculture. 1988. Final 
Environmental Impact Statement for Manag-
ing Competing and Unwanted Vegetation. 

Chapter IV, Environmental Consequences: 
Human Health Effects Characterization and 
Management of Risk 

Appendix C: Herbicide Use and Efficacy 

Appendix D: Quantitative Risk Analysis 

Appendix J: Herbicide Review with Wildlife-
oriented Effects 
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U.S. Environmental Protection Agency, Office of 
Pesticides and Toxic Substances. 1988. 
Guidance for the Reregistration of Pesticide 
Products Containing Picloram as the Active 
Ingredient. EPA Publication No. 540/RS-88-
132, 1988a. 

U.S. Environmental Protection Agency, Office of 
Pesticides and Toxic Substances. 1988b. 
Pesticide Fact Sheet: Picloram. EPA Publi-
cation No. 5401FS-88-133, 1988. 

U.S. Environmental Protection Agency, Office of 
Pesticides and Toxic Substances. 1985. 
Science Chapters in Support of the Registra-
tion of Picloram, Ecological Effects Profile, 
SC-13C. 

U.S. Environmental Protection Agency, Office of 
Drinking Water. 1 988c. Picloram Health 
Advisory. 

Forest Service, U.S. Department of Agriculture. 
1984. Pesticide Background Statements. 
Volume 1. Herbicides. Agriculture Hand-
book No. 663. 

DowELkrico PUBLICATIONS: 

Ingredient Lists for Products Containing 
Picloram, 1992. 

Product Labels: Tordon® K; Tordon® 
22K. Undated. 

Dost, Frank N. 1984. Combustion of Herbi-
cides. Unpublished Report for Bonneville 
Power Administration, U.S. Department of 
Energy. 

Gentner, W.A. 1964. Herbicidal Activity of 
Vapors of 4-amino-3,5, 6-trichloropicolinic 
Acid. Weeds 12: 239-240. 

Newell, K.W., A.D. Ross, and R.M. Renner. 
1984. Phenoxy and Picolinic Acid Herbi-
cides and Small-intestinal Adenocarcinoma 
in Sheep. Lancet: December 8, 1984: 130 1-
1305.P 

Norris, Logan A. 1982. Accuracy and Precision 
of Analyses for 2,4-D and Picloram in Water 
by Contract Laboratories. Unpublished 
Report for: Pacific Northwest Forest and 
Range Experiment Station, Forest Service, 
U.S. Department of Agriculture. 

Woodward, D.F. 1976. Toxicity of the Herbi-
cides Dinoseb and Picloram to Cutthroat and 
Lake Trout. J. Fish. Res. Board Canada 33: 
1671-1676. 

. 	
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For more information on : 
picloram, contact your local 

: 	Forest Service office. 	: 
S •........SSSS•SS••SSS•SS••SI S 

Material Safety Data Sheet: Tordon® K 
and 22K. 1990. 

Picloram Technical Information Guide. 
Undated. 

 

S 

April 1992 

Mullison, Dr. Wendell R. Undated. A 
Toxicological and Environmental Review 
of Picloram. 

Personal communication, V. Carrithers, 
DowElanco Technical Representative. 
1992. 

This Pjcloram Information Profile is based on the 
"Picloram Pesticide Fact Sheet" developed by 
Information Ventures, Inc., under USDA Forest 
Service Contract Number 53-3187-104. 
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X. Toxicrrv AND RISK CATEGORIES 

ESTIMATES OF HEALTH RISKS TO THE PUBLIC AND TO 
WORKERS FROM Foisr SERVICE OPERATIONS 

The FEIS predicts levels of human exposure 
(dose) for project workers and for the public, for 
both a typical field project and for a large acciden 
tal spill. These dose levels are compared to the 
highest dose level in animal tests that showed no 
health effect (No Observed Effects Level). The 
risk is ranked from "Negligible" to "High" based on 
the margin between the expected human dose and 
the highest NOEL—"no effect" dose. A "High" risk 
rating means that the highest NOEL dose is not 
more than ten times larger than predicted human 
dose under the specified conditions. A "Moderate't 
risk rating means that the highest NOEL dose is 
between 10 and 100 times larger than the expected 
human dose. 

Estimated Health Risks 
To The Public 

Situation 
General Reproduction 
Health 

Routine Low Negligible 
Application  

Large Spill High Moderate 

Estimated Health Risks 
To Project Workers 

Situation 
General 
Health 

Reproduction 

Aerial Negligible Negligible 
Mixer/Loader 

Backpack Negligible Negligible 
Sprayer  

Right-of-way Negligible Negligible 
Mixer/Loader 

Hack-and Negligible Negligible 
Squirt  

EcoToxoLoGIcAL CATEGORIES 

Mammalian (Acute Oral): 

mg/kg Risk Category 

<10 very highly toxic 

10-50 highly toxic 

51-500 moderately toxic 

501-2000 slightly toxic 

>2000 practically non toxic 

Avian (Acute Oral): 

mg/kg Risk Category 

<10 very highly toxic 

10-50 highly toxic 

51-500 moderately toxic 

501-2000 slightly toxic 

>2000 practically non toxic 

Avian (Dietary): 

ppm Risk Category 

<50 very highly toxic 

50-500 highly toxic 

501-1000 moderately toxic 

1001-5000 slightly toxic 

>5000 practically non toxic 

Aquatic Organisms: 

ppm Risk Category 

<0.1 very highly toxic 

0.1-1 highly toxic 

>1-10 moderately toxic 

>10-100 slightly toxic 

>100 practically non toxic 
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TABLE OF CATEGORIES OF TOXICITY 

Human Hazards 

Route of Administration 

Risk Category Signal Word 
Oral 

(mg/kg) 
Dermal (mg/kg) 

Inhalation 
  (mg/kg) 

I DANGER--Poison 0-50 0-200 0-0.2 

II WARNING >50-500 >200-2000 >0.2-2.0 

ifi CAUTION >500-5000 >2000-20,000 >2.0-20 

LV NONE >5000 >20,000 >20 

Hazard 

Category Eye Irritation Skin Irritation 

Corrosive: corneal opacity not reversible within 7 
I days  

corrosive 

corneal opacity reversible within 7 days; irritation severe irritation 
persisting for 7 days at 72 hours 

no corneal opacity; irritation reversible moderate irritation 
in within 7 days at 72 hours 

mild or slight irritation 
IV no irritation 

at 72 hours 

Categories of Quality of Health Effects Data 

Inadequate: 
Inadequate information available for evaluating toxicity. There were too few studies of 

 sufficient quality to yield useful or reliable information. 

M argin 
Some useful information exists for evaluating toxicity. There were studies of marginal 

Inadequate: 
quality that provided useful informauon, but studies were inconsistent and some contained 

 flaws. It is likely that new studies would change estimates of health effects. 

Marginal but useful information available for evaluating toxicity. There were studies of 

Mar nal gi 
adequate quality, and results did not vary greatly, but more information would increase 
reliability. Although new studies may change estimates of health effects, the results are 
considered moderately reliable. 

Adequate information is available. Studies are of sufficient quality and quantity that 
Adequate: estimates of human health are considered reliable. New studies are unlikely to change 

estimates of health effects. 
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This information profile is produced by the 
USDA Forest Service, Pacific Northwest Region, 
for employees, forest workers, and for the public. 
It provides information on forest and land man-
agement uses. environmental and human health 
effects. and safety precautions for the herbicide 
dicamba and its formulations. A list of defini-
tions is included in Section VIII of the informa-
tion profile. For general information on herbicide 
use by the Forest Service, refer to the PNW 
Region Treatment Methods Profile for Herbi-
cides. 

The principal sources of information and find-
ings in this profile are the PNW Region FEIS 
(Final Environmental Impact Statement) for 
Managing Competing and Unwanted Vegetation: 
Forest Service "Herbicide Background State-
ment: Dicamha": and product labels and Material 
Safety Data Sheets. Information from other 
sources is referenced in the profile. 

I. BASIC INFORMATION 

COMMON NAME: dicamba 

CHEMICAL NAME: 3.6-dichloro--anisic acid 

PRODUCT NAMES: Banvel® and Vanquish ®  prod-
ucts for forestry and noncrop sites 

PESTICIDE CLASSIFICATION: herbicide  

REGISTERED USE STATUS: "General Use" 

FORMULATIONS: The dicamba products discussed 
in this profile are formulated from a DMA 
(dimethylamine) salt or a DGA (diglycolamine) 
salt. Dicamba formulations contain one or more 
substances besides dicamba itself. These sub-
stances are called inert ingredients, because they 
do not kill plants by themselves. The identities of 
inert ingredients are not usually listed on the 
label. 

The manufacturer revealed the identity of all 
incrts to EPA (U.S. Environmental Protection 
Agency). The Forest Service has asked the 
manufacturer to identify all inert ingredients for 
public disclosure in this profile. The manufac-
turer has not publicly identified some inert 
ingredients contained in these formulations. 
Hazardous inert ingredients (as defined by U.S. 
Occupational Health and Safety Administration) 
have been publicly identified. 

Where the manufacturer has not publicly identi-
fied inert ingredients, this profile may not fully 
characterize possible hazards to human health 
and the environment associated with a dicamba 
formulation. 



Manufactured by Sandoz: 

Banvel® or Ban vel® 4S 

Dicamba, as the DMA salt 	48.2% 

DMA salts of related acids 	12.0% 

Inert ingredients 	 39.8% 

Ban ver CST 

Dicamba, as the DMA salt 	13.3% 

DMA salts of related acids 3.3% 

Inert ingredients 83.4% 

Ethylene glycol 30.0% 

Unidentified 53.4% 

Vanquish®  

Dicamba, as the DGA salt 	56.8% 

DGA salts of related acids 	14.2% 

Inert ingredients 	 29.0'7c 

The results of formulation testing reported in this 
profile apply only to these Banvel® and Van-
quish® products. These products contain only 
dicamba as an active herbicide ingredient. 

Other formulated products contain both dicamba 
and another herbicide. Information in this profile 
does not address possible effects of these formu-
lated herbicide mixtures. 

RESIDUE ASSAY METHODS: Several methods have 
been described for detecting dicamba in water 
(EPA. 1988; Arjmand et al. 1988; Hamann et al.,. 
1987; Jimenez et al. 1989). EPA reports that the 
method which detects the lowest concentration 
of dicamba uses capillary column gas chroma-
tography. Jimenez et al. estimate a detection 
limit of 0. 1 ppb, based on average recovery of 84 
percent of dicamba actually present in water 
samples. 

EPA found that adequate analytical methods are 
available for determining residue levels of 

dicamba in crop plants. The detection limit for 
this method is estimated to be 10 ppb, based on 
recoveries ranging from 70 to 120 percent of 
dicarnba actually applied (EPA, 1993a). 

Available references did not discuss residue 
assay methods for dicamba in soils. 

H. HERBICIDE USES  

REGISTERED FORESTRY, RANGELAND, RIGHT-OF-WAY 
USES: control of annual and perennial broadleaf 
weeds, brush, and vines in rangeland and non-
cropland areas. Non-cropland areas include fence 
rows, roadways, rights-of-way, and non-selective 
forest brush control (including site preparation). 

OPERATIONAL DETAIlS: 

TARGET PLANTS: Dicamba is used to control 
broadleaf plants, brush, and vines. Dicamba 
does not injure grasses at recommended rates. 

MODE OF AcTIoN: Dicamba is absorbed by 
leaves and roots, and moves throughout the 
plant. In some plants. it may accumulate in 
the tips of leaves. Plants respond to dicamba 
as if it were a growth hormone: dicamba 
interferes with normal plant growth pro-
cesses. Some plants can break down dicamba. 

METHOD OF APPLICATION: Ground or aerial 
broadcast, soil (band) treatment, basal bark 
treatment. stump (cutsurface) treatment, frill 
treatment, and tree injection, spot treatment. 

USE RATES: 0.25 to 8 pounds acid equivalent 
per acre. 

SPECIAL PRECAUTIONS: 

Always read all of the information on the prod-
uct label before using any pesticide. Read the 
label for application restrictions. 

TIMING OF APPLICATION: Dicamba should 
generally be applied during periods of active 
plant growth. Spot and basal bark treatments 
can he applied when plants are dormant, but 

p 
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should not be done when snow or water 
prevent application directly to the ground. 

DRIvr CONTROL: Do not apply dicamba where 
it may move down in the soil or be washed 
along the soil surface to roots of desirable 
plants. Do not apply when air currents could 
carry spray to desirable plants. Leave buffer 
zones between area to be treated and desir -
able plants. Do not apply near desirable 
plants on days when the temperature is likely 
to exceed 85 F. Do not apply from aircraft 
when desirable plants are growing near the 
area to be treated. Avoid fine sprays. 

HI. ENVIRONMENTAL EFFECTS/FATE 

SoiL: 

RESIDUAL SOIL ACTIViTY: Dicamba may be 
absorbed by roots from the soil and damage 
plants. 

ApSORPTION: Dicamba does not strongly 
attach to most soil particles. It is highly 
mobile in water moving through soil. 

PERSISTENCE AND AGENTS OF DEGRADATION: 
Dicamba is moderately persistent in soil. Its 
half-life in soil has ranged from one to six 
weeks. No studies have been reported for 
Pacific Northwest forest or rangeland soils. 

Soil microorganisms readily break down 
dicamba. It degrades more rapidly under 
conditions that favor microbial activity: 
warm, moist, neutral soils with higher pro-
portions of organic matter. 

Dicamba may also volatilize from soils, 
unchanged; the extent and significance of 
loss is uncertain (PBS. 1984). 

METABOLITES/DEGRADATION PRODUCTS AND 
POTENTIAL ENVIRONMENTAL EFFECTS: The main 
metabolite (break-down product) of dicamba 
in soil is 3.6-dichiorosalicylic acid. This  

metabolite is more strongly attracted to soil 
particles than dicamba, and less likely to 
move in soil (Comfort, et. al., 1992). Carbon 
dioxide is one ultimate degradation product. 

WATER: 

SoLuBiLrrY: Dicamba salts used in Banvel ®  

and Vanquish®  formulations are highly 
soluble in water. 

POTENTIAL FOR LEACHING INTO GROUND-WATER: 
Dicamba was detected in 2 percent of water 
samples from over 3000 wells across the 
United States. No levels of dicamba contami-
nation approached EPA threshold of concern. 
No dicamba was detected in 151 well 
samples in Washington and Oregon. (EPA, 
1992). The potential for leaching depends on 
the rate of its movement in soil water versus 
the rate of degradation by microorganisms to 
its metabolite, which is less mobile (Comfort, 
et. al., 1992). 

SURFACE WATERS: Dicamba has been found in 
surface runoff when a rainstorm occured soon 
after application to agricultural fields in 
western Washington (Mayer and Elkins. 
1990). Reviews of dicamba mobility studies 
concluded that contamination of surface 
waters due to runoff is unlikely except when 
heavy rainfall occurs soon after application 
(Ghassemi, et. al., 1981). Dicamba was found 
in stream waters after aerial application to 
166 acres (25 percent) of a Pacific Northwest 
forest watershed. Concentration rose to a 
maximum of 37 ppb after 5.2 hours, then 
dropped to background levels (<1 pph) after 
37.5 hours. The scientists attributed these 
residues to drift and direct application of 
dicamba to water instead of surface runoff. 

AiR: 

VOLATILIZATION: Dicamba in Banvel formu-
lations is relatively volatile. It can evaporate 
from plant surfaces, and may evaporate from 
the soil. Crop extension specialists in Colo-
rado report damage from Banvel ®  volauhiza- 

-3- 



tion to surrounding sensitive crops. Ba nve l® 

was applied when air temperatures were 10 
degrees hotter than the maximum temperature 
allowed by the label. (Westra and Schwarz, 
1989) 

POTENTIAL FOR BY-PRODUCTS FROM BURNING OF 
TREATED VEGETATION: Vanquish®  may pro-
duce amines, hydrochloric acid, organochlo-
rifle molecules, and oxides of nitrogen. 
Banvel ®  may produce these same compounds, 
and also steam and carbon monoxide. 

IV. ECOLOGICAL EFFECTS 

NON-TARGET TOXICITY: 

SOIL MICROORGANISMS: When 50 ppm dicamba 
was applied to laboratory cultures of soil micro-
organisms, reduction in growth was shown for 
some species. No studies of dicamba formula-
tions have been reported. 

PLANTS: Dicamba is toxic to many broadleaf 
plants and to conifers. It does not injure most 
grasses. Dicamba DMA salt had a half-life of 
two weeks in one study of range forage grasses. 

AQUATIC ANIMALS: Dicamba has been tested for 
acute toxicity to a variety of aquatic animals. 
The studies accepted by EPA found dicamba 
acid and DMA salt to he practically non-toxic to 
aquatic invertebrates. Slight toxicity to specific 
crustaceans was reported in three tests of un-
known quality not used by EPA. Studies ac-
cepted by EPA found dicamba acid to be slightly 
toxic to coldwater fish (rainbow trout), and 
practically non-toxic to warmwater fish. Other 
studies are generally consistent with EPA find-
ings, but variable. Banvel® formulations dis-
cussed in this profile have been tested for acute 
toxicity to a variety of aquatic animals. All were 
categorized as practically nontoxic. EPA did not 
require additional testing for Vanquish®, based 
on the low toxicity and bioaccumulation found in 
Banvel® testing. Dicamba did not bioaccumulatc 
in tests on aquatic animals in an aquarium simu- 

lating an aquatic ecosystem. Dicamba and its 
formulations have not been tested for chronic 
toxic effects, or behavioral changes in aquatic 
animals. 

TERRESTRIAL ANIMALS: Based on acute toxicity 
tests, dicarnba acid is classified as practically 
nontoxic to duck and quail. In eight-day feeding 
studies, formulated dicamba acid and salts were 
found to be practically nontoxic to duck and 
quail. The LC50 for mallard eggs which had 
been immersed in Banvel ®  was reported to be 
more than 200 times greater than the field appli-
cation rate. Eye malformations and stunted 
growth were observed at unspecified application 
rates lower than the LC 50 (Hoffman and Albers 
1984). 

Based on acute toxicity tests dicamba is classi-
fied as slightly toxic to mammals. Banvel ®  
formulations were found to be less toxic to 
laboratory mammals than dicamba alone. No 
tests of formulations for acute toxicity to wildlife 
mammals have been reported. Dicamba and its 
formulations have not been tested for chronic 
effects in wildlife mammals. 

Both feeding and contact studies generally 
indicated a low toxicity of dicamba and Banvel® 
4S to honey bees. German cockroaches were 
unaffected by any dose up to 1000 ppm in food. 

In mammals, most dicamba is excreted, un-
changed, in the urine. Studies of dicamba accu-
mulation in animals dosed by various routes 
indicate that it does not hioaccumulate. 

Livestock may graze dicamba-treated areas 
without restriction, unless they are actively 
producing milk. Meat animals must he removed 
from treated areas 30 days prior to slaughter. 

THREATENED AND ENDANGERED SPECIES: Dicamha 
may be a hazard to endangered plant species if it 
is used in areas where they live. EPA does not 
consider dicamba in current use patterns to be a 
hazard to endangered animal species. 
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V. HEALTH EFFECTS TESTING 

The data are results of laboratory animal studies. 
These data have been evaluated by the Forest 
Service and are used to make inferences relative 
to potential human health effects. 

For dicamba and formulations containing 
dicamba as the only active ingredient, findings 
are from studies conducted by the manufacturer. 
These studies have been presented to EPA to 
support product registration, but may not he 
available to the public. Formulation tests are 
noted for each category of acute toxicity. Test 
results are only shown when formulations 
showed greater toxicity than dicamba alone. 

ACUTE TOXICITY: 

AcuTE ORAL Toxicrry: In tests in rats, the lowest 
median lethal dose was 1140 mg/kg. Slightly 
Toxic (Category III) Another study found com-
parable toxicity, however the median lethal dose 
for female rats was less than for male rats 
(Gaines, T. and Linder. R. 1986). 

The formulations listed in this profile have been 
tested and found to be less toxic than dicamba 
itself. 

ACUTE DERMAL Toxicrry: Toxicity of dicamba 
applied directly to skin was greater than 2.000 
mg/kg in rats. Slightly Toxic (Category III). 

All formulations have been tested and found to 
he no more toxic than dicamba itself. 

PRIMARY IRRFrArIoN Scoi: Dicamba was slightly 
irritating to the skin of rabbits in laboratory tests. 
(Toxicity Category IV) 

The formulations listed in this profile have been 
tested. Only Banvel® was more irritating than 
dicamba itself. Moderate irritant (Category Ill) 

PRIMARY EvE IRRITATION: In laboratory tests in 
rabbits, dicamha was extremely irritating and 
corrosive to eyes. (Toxicity Category I) 

The formulations listed in this profile have been 
tested and found to be less irritating than 
dicamba itself. 

AcuTE INHALATION (study in rats): In tests in rats, 
the lowest toxic inhalation concentration was 9.6 
mg/i. Slightly Toxic (Category III) 

The formulations listed in this profile have been 
tested. Only Banvel ®  CST was more toxic (LC50 
= 5.14 mgIi)than dicamba itself. 

CHRONIC ToxIcITY: 

These data are also based on tests in laboratory 
animals. EPA requires these tests only for the 
active ingredient dicamba. No tests of formula-
tions for chronic toxicity have been reported. 
Please refer to Section X for an explanation of 
how NOEL (No Observable Effects Level) is 
calculated. 

The Pacific Northwest Region FEIS risk assess-
ment evaluated the quality of the testing that had 
been done on dicamba up to 1988. Quality 
consideration for individual studies included: 
raiges of doses and species that were tested: 
length of test; identification of the most sensitive 
effect. Additionally. the degree of quantitative 
agreement among all tests for an effect was 
considered. Please refer to Section X for an 
explanation of qualitative ratings in this section. 

SYsTE1Ic ToXICITY: 

NOEL FOR DIcAMBA: 37 mg/kg/day (rat feeding 
study) 

Observed effects include liver weight ratio and 
liver cell changes. One study of mouse liver 
response to dicamba found a decrease in en-
zymes that are produced in response to foreign 
chemicals. Whether the decrease in enzyme 
production would affect body response to toxins 
is not known (Moody et. al., 1991) 

The PNW Region FEIS rated the quality of 
testing as Inadequate. Since the 1988 rating, two 
additional studies have been accepted by EPA, 
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improving the quality of available data. A study 
in dogs and a study in mice both found less 
systemic toxicity of dicamba than the previously-
cited NOEL (EPA, 1987, and EPA, 1989). 

CARCINOGENICITYIMUTAGENICITY: 

CcINoQENIcITY: EPA has recently accepted 
studies in rats and in mice. Dicamba showed 
no evidence of carcinogenicity in either study 
including the highest doses tested (respec-
tively, 300 and 360 mg/kg/day) (EPA, 1986, 
and EPA, 1989). 

These studies satisfy EPA data requirements 
for cancer testing. EPA has not determined 
whether dicamba can potentially cause can-
cer. 

MUTAGENICITY: Dicamba was not mutagenic 
(able to cause genetic damage) in 11 out of 
13 laboratory tests done for one EPA-ac-
cepted study. Two bacterial tests for dicamba 
damage to DNA were positive. Reviewers 
considered these two tests to measure toxicity 
to DNA but not whether mutations would 
form as a result. They concluded the evi-
dence indicates that dicamba is not mu-
tagenic (Forest Service, 1992) 

EPA cites one foreign-language study which 
reported an increase in chromosome deforma-
tion in mouse bone marrow cells exposed to 
high levels (500 mg/kg) of dicamba. No 
details or data were presented in the English 
summary; the significance of the study is 
unknown (EPA. 1988b). Researchers found 
that dicamba caused mutations of plant 
pollen-producing cells at concentrations of 
50 ppm and greater (Ma, T. et. al.. 1984). 

The PNW Region FEIS rated the quality of 
testing as Marginal for these effects. Since the 
1988 rating, the two cancer studies have been 
accepted by EPA, improving the quality of 
available data. These studies found no evidence 
of cancer-causing potential for dicamba. 

REPRODUCTIONIDEVELOPMENTAL: 

DEVELOPMENTAL: EPA identified a NOEL of 
30 mg/kg/day for the mother, and 150 mg/kg/ 
day for the offspring, based on studies in 
pregnant rabbits (EPA, 1993b). Reduced 
body weights and increased post-implantation 
losses were observed at higher dicamba dose 
levels. This study supercedes a previous 
study in rats which had a NOEL of 3 mg/kg! 
day. 

REPRODUCTION: A new rat study found a 
NOEL of 40 mg/kg/day, and is currently 
being reviewed by EPA (Arnold, D., 1993). 
A three-generation reproduction study in rats 
did not show any adverse effects on fertility 
or reproduction at doses up to 25 mg/kg per 
day. 

The PNW Region FEIS evaluated the testing as 
Marginal for these effects. Since the 1988 rating, 
one rabbit study has been accepted by EPA, 
improving the quality of available data. This 
study found a lower toxicity of dicamba to both 
mother and offspring than the previous study 
used in the FEIS risk assessment. 

OTHER POSSLBLE HEALTH EFFECTS 

Allergic skin reactions to dicamba were studied 
in guinea pigs to assess immune system effects. 
Dicamba was judged to cause moderate allergic 
reactions in guinea pigs (EPA 1988). The PNW 
Region FEIS evaluated the testing as Inadequate 
for these effects. The study cited here is new. 
and would improve the quality of available data 
for assessing dicamba effects. 

The potential for dicamba to damage the nervous 
system was studied in hens (EPA 1988), and in 
rats (EPA. 1993c). In hens, some nerve damage 
was noted for 316mg/kg/day. the highest dose 
tested. In rats, effects were observed at all doses 
tested. The lowest dose tested was 30) mg/kg! 
day. In a recent study, one dog dosed with 86.7 
mg/kg dicamba exhibited neuromuscular spasm 
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activity (Beasley et al, 1991). In a trial of an 
unaccepted detection method, dicamba appeared 
to inhibit an enzyme that helps transmit nerve 
impulses (acetyicholinesterase). This enzyme is 
inhibited by certain insecticides, and can lead to 
neurotoxic effects and death. This study was not 
designed to statistically evaluate dicamba ef-
fects, so the significance of this finding is un-
known (Potter et.al ., 1993). The PNW Region 
FEIS evaluated the testing as Inadequate for 
nervous system effects. All cited tests are more 
recent, and would improve the quality of avail-
able information for assessing dicamha effects. 

VI HUMAN HEALTH EFFECTS 

FOREST SERVICE EVALUATION OF HUMAN HEALTH 

RisKs: 

The Pacific Northwest Region evaluated a range 
of dicamba health effects data, including some 
laboratory studies cited in Section V. Both 
quantitative (numerical) estimates of toxicity, 
and the quality of data used to make numerical 
estimates were evaluated. New information 
presented in Section V would improve the qual-
ity ratings in those categories. No new studies 
indicated a reduced margin of safety which 
would warrant additional restrictions on use of 
dicamba beyond those specified in the FEIS. 

The FEIS Quantitative Risk Assessment predicts 
the amount of human exposure—both to project 
workers and to the public—from typical forestry 
operations, and also from a large accidental spill 
The Risk Assessment used this information to 
assess health risks from typical uses. These risks 
were compared to EPA standards of acceptable 
risk for human health effects. The FEIS risk 
assessment identified as "Moderate" or "High" 
any predicted risks from Forest Service opera-
tions that were greater than EPA standards. 
Specific mitigation measures were designed to 
reduce human exposure from these operations; 
they are mandatory for every applicable project 
on National Forest lands. The complete set of 
risk ratings is displayed in Sec. X. 

The quality of the existing data affects the reli-
ability of these risk ratings. The FEIS judged the 
overall quality of available data on dicamba 
toxicity to be "Marginal to Inadequate". There 
were some studies of marginal quality that 
provided useful information, but studies were 
inconsistent and some contained flaws. It is 
likely that new studies would change estimates 
of health effects. Very cautious assumptions 
were made in characterizing risk. 

POTENTIAL FOR HEALTH EFFECTS TO THE PUBLIC: 

Forest visitors and nearby residents could be 
exposed to herbicide drift, to vegetation with 
herbicide residues, and to accidental spraying. 
They also could eat food or drink water contain-
ing herbicide residues. EPA found dicamba 
present in 1.4 percent of 6990 urine samples that 
represented the general U.S. civilian population. 
Amount of dicamba could not be reliably esti-
mated (Kutz et a!, 1992). No studies of public 
exposure to forest herbicide applications were 
available. Public doses were estimated based on 
the behavior of the herbicide in the environment. 
"Routine Application" estimates maximum 
possible public exposure under normal operating 
conditions. The "Large Spill" situation models 
the highest doses that could ever be reasonably 
be expected to occur. Typical public exposures 
and risks would be much lower than either 
situation. 

MITIGATING MEASURES TO REDUCE IDENTIFIED 

DICAMBA RISKS TO PUBLIC: 

"Low" risk of general health effects for all 
routine projects. "Moderate" risk of reproductive 
health effects for people who receive multiple 
exposures from a large (400-acre) aerial applica-
tion project. "Low" risk for smaller (40-acre) 
aerial projects, and for all ground-based applica-
tions: 

Consider potential for,public exposure when 
designing contact procedures, posting and 
signing needs in the Herbicide Application 
Plan. 
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ACUTE ToxicrrY (POISONING) 

REPORTED Eicm: Effects of exposures to dicamba 
included muscle cramps, difficult breathing, nau-
sea, vomiting, skin rashes, loss of voice, swollen 
neck glands, coughing and dizziness. 

LONG TERM HUMAN HEALTH EFFECTS: 

REPORTED Eircrs: There are no reported cases of 
long term health effects in humans due to 
dicamba or its formulations. 

POTENTIAL FOR ADVERSE HEALTH EFFECTS FROM 

INERT INGREDIENTS CONTAINED IN THE 

FORMULATED PRODUCT 

The manufacturer has identified some inert 
chemicals in dicamba formulations; other inerts 
have not been identified to the public. All 
dicamba inert ingredients have been identified to 
EPA. EPA classified all inerts into one of four 
categories, called "Lists". List 1 contains chemi-
cals of known toxic concern. List 2 contains 
chemicals of suspected toxic concern which are 
high priority for testing. List 4 contains chemi-
cals of known nontoxic character, generally 
recognized as safe to humans. All other chemi-
cals were classified on List 3: Inerts of unknown 
toxicity. EPA did not find enough information 
available on the toxic properties of List 3 chemi-
cals to classify them on Lists 1, 2, or 4. All inert 
ingredients used in these Banvel® and Vanquish® 
formulations were classified by EPA on List 3 or 
List 4. 

The only identified inert ingredient in these 
dicamba formulations is ethylene glycol 	 4. 

(Banvel® CST). Ethylene glycol may cause 
kidney damage and birth defects. In addition to 
ingestion or skin absorption, people and animals 
may be exposed to ethylene glycol in mists from 
spray operations, and also to its vapors if applied 
in hot weather. In four week studies of human 
volunteers, breathing ethylene glycol in excess 
of about 22 ppm caused "marked complaints" of 
health effects. Irritation of the upper resipiratory 
tract was most common, with headaches and low 
backache also reported. Another study reported 
drowsiness from excessive exposure but no 

"Moderate" risk of general health effects, and 
"High" risk of reproductive effects if exposed to 
concentrated dicamba from a large spill: 

Prevent all public contact with accidental 
spills (emergency spill notification system, 
restrict public access to spill site). 

PROBABILITY OF A WORKER RECEIVING A DOSE 

WHICH AFFECTS GENERAL HEALTH OR 

REPRODUCTION: 

Worker exposure and dose are estimated for 
typical forestry applications. Studies are avail-
able that measure actual worker doses of herbi-
cide for some typical forestry applications. 
Studies of worker exposure in one noxious weed 
control ground application found up to ten times 
higher urine residues (Draper. W. and Street, J., 
1982). These worker doses do not account for 
any reduction in exposure from following safety 
precautions or wearing protective clothing. 

MITIGATING MEASURES TO REDUCE IDENTIFIED 

DICAMBA Risks TO WORKERS 

The probability of worker exposure to a toxic 
concentration for general health effects was rated 
"Low" or "Negligible" for all application meth-
ods. The probability of worker exposure to a 
toxic concentration for reproductive effects was 
rated "Low" or "Negligible" for aerial and tank 
truck mixer/loaders; "Moderate" for backpack 
spray and hack-and-squirt applicators. 

In the PNW Region FEIS. Mitigating Measure 
13 requires workers applying any herbicide to 
wear protective clothing. Mitigating Measure 23 
requires worker exposure monitoring for all 
herbicide application projects. 

The 1992 Amendment to the ROD requires 
workers to review this Information Profile before 
agreeing to apply dicamba herbicides. The 
worker may request reassignment without pen-
alty. Additional personal protective equipment 
will be available at the worksite for workers who 
want to reduce their exposure to the herbicide. 
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irritation (ACGIH. 1992). The PNW Region 
FEIS did not estimate inhalation exposure levels, 
based on studies of workers in which inhalation 
doses were two percent or less of doses from 
skin absorption. 

HEALTH EFFECTS ASSOCIATED WITH 

CONTAMINANTS: 

Traces of 2,7-dichlorodibenzo-p-dioxin (up to 50 
parts per billion) are formed during production 
of dicamba. A possible cancer-causing associa-
tion was found in male mice, but not in female 
mice, or rats of either sex (Huff, et. al., 1991). 
The more toxic dioxin 2,3,7,8-tetrachlorodibenzo-
p-dioxin has not been found at the 2 ppb detec-
tion limit, and is not predicted to be an impurity 
in dicamba. 

DMA salt formulations of dicamba (Banvel®, 
Banvel® CST) may be contaminated with less 
than 1 ppm of dimethylnitrosamine. EPA esti-
mates the risk levels for nitrosamine in these 
dicamba formulations to he less than one in one 
million (EPA, 1983). 

HEALTH EFFECTS ASSOCIATED WITH OTHER 

FORMULATIONS: 

Some formulations contain dicamba mixed with 
other herbicides such as 2,4-D or atrazine. This 
profile does not fully describe the potential for 
health or environmental effects from these 
formulations containing multiple herbicides. 
Additional information on properties and poten-
tial effects of these formulations will be prepared 
before they are used in the PNW Region. 

SOCIETAL PERCEPTIONS: 

Public opinion about herbicide use in general 
ranges from a perception that herbicides are 
completely safe, to a perception that they are 
very hazardous. A full range of opinion is avail-
able in the FEIS. Beginning in 1992, the PNW 
Region publishes a bibliography of recent anec-
dotal and scientific accounts, and analyzes 
reported worker health effects. This herbicide 
information profile will be updated to reflect the 
results of these reviews as needed. 

VII. SAFETY PRECAUTIONS: 

SIGNAL WoRD AND DEFIrrrIoN: 

Banvel ®: WARNING - Causes eye irritation. 
Harmful if swallowed. 

Vanquish ® : CAUTION - Harmful if swal-
lowed. 

PROTECTIVE PRECAUTIONS FOR WORKERS: Do not 
get in eyes, on skin, or on clothing. Avoid 
breathing spray mist. Wash thoroughly after 
handling. 

MEDICAL TREATMENT PROCEDURES (ANTIDoTEs): 
There is no specific antidote for dicamba: treat 
symptoms. For exposure to the skin, wash with 
soap and water. For exposure to the eyes, flush 
with water for 15 minutes and get medical atten-
tion. If inhaled, remove victim to fresh air. 
Apply artificial respiration if victim is not 
breathing; get medical attention. If swallowed. 
give 1 to 2 glasses of water and induce vomiting. 
Get medical attention. In case of emergency call 
your local poison control center for advice. 

HANDLING, STORAGE AND DISPOSAL: Dicamba is 
stable under normal storage conditions. Store in 
the original container ma well ventilated area 
separately from fertilizer, animal feeds and food. 
Do not contaminate water, food, or feeds by 
storage or disposal. Dispose of waste on site or 
at an approved waste disposal facility. 

EMERGENCY (SPILL) HAZARDs AND PROCEDURES: 
Dike or contain spill. Absorb liquid with absor-
bent material such as sawdust. Place material in 
container for later disposal. Observe all local, 
state, and federal rules for disposal. In case of a 
large spill, call CHEMTREC at 1-800-424-9300 
for advice. 
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\T• DEFINITIONS 	
which the pesticide is intended to kill. 

acute toxicity - The amount of a substance, as a 
single dose, to cause poisoning in a test animal. 

adsorption - the process of attaching to a surface; 

basal treatment - applied to the stem of a plant 
just above the soil. 

bloaccumulate - the uptake of a chemical by an 
organism from its environment. 

broadcast application - applied over an entire area. 

carcinogenicity . ability to cause cancer. 

chronic toxicity - Toxic effects produced in test 
animals exposed for long periods to a chemical. 

dermal - of, or related to, the skin. 

EC50 - the concentration which will cause a toxic 
effect in 50% of the subjects. 

formulation- the form in which the pesticide is 
supplied by the manufacturer for use. 

half-life - the time required for a chemical to he 
reduced by natural processes to one half its 
original amount. 

herbicide - a substance used to destroy plants or to 
slow down their growth. 

LC50 - the concentration in air or water which will 
kill 50% of the subjects 

LD50 - the dose which will kill 50% of the subjects. 

leach - to dissolve out by the action of water. 

mg/kg - milligrams of the substance per kilogram 
of body weight. Equals ppm. 

mg/I - milligrams of dissolved substance per liter 
of water. Equals ppm. 

microorganisms - living things too small to be 
seen without a microscope. 

mutagenicity - ability to cause genetic changes. 

non-target - animals or plants other than the ones 

persistence - tendency of a pesticide to remain in 
the environment after it is applied. 

ppb - parts per billion parts. 

ppm - parts per million. Equal to mg/kg, and mg/i. 

residual activity - the remaining amount of activ-
ity as a pesticide. 

sensitizer - a delayed allergic response to a sub-
stance; symptoms usually resemble an acute 
toxic response. 

teratogen - a compound having the property of 
causing birth defects 

volatility - the tendency to become a vapor at 
relatively low temperature 
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X. Toxiciiy AND RISK CATEGORIES 

EsTIMATES OF HEALTH RIsKS TO THE PUBLIC AND 
TO WORKERS FROM FOREST SERVICE 
OPEIUTI0Ns 

The FEIS predicts levels of human exposure 
(dose) for project workers and for the public, for 
both a typical field project and for a large acci-
dental spill. These dose levels are compared to 
the highest dose level in animal tests that showed 
no health effect (No Observed Effects Level). 
The risk is ranked from "Negligible" to "High" 
based on the margin between the expected hu-
man dose and the highest NOEL—"no effect" 
dose. A "High" risk rating means that the highest 
NOEL dose is not more than ten times larger 
than predicted human dose under the specified 
conditions. A "Moderate" risk rating means that 
the highest NOEL dose is between 10 and 100 
times larger than the expected human dose. 

Estimated Health Risks 
To The Public  

Situation General Health Reproduction 

Routine Large Low Moderate 
Aerial Application  

Routine 
Application— Ncgligible Negligible 

Other  

Large Spill Moderate High 

Estimated Health Risks 
to Project Workers 

Worker General Health Reproduction 

Aerial 
Low Low 

Mixer/Loader 

Backpack Low Moderate 
Sprayer  

Right-of-way 
Negligible Negligible 

Mixer/Loader 

Hack-and- 
Low Moderate 

Squirt  

ECOTOXOLOGICAL CATEGORIES 

Mammalian (Acute Oral): 

mg/kg Risk Category 

<10 very highly toxic 

10-50 highly toxic 

51-500 moderately toxic 

501-2000 slightly toxic 

>2000 practically non toxic 

Avian (Acute Oral): 

mg/kg Risk Category 

<10 very highly toxic 

10-50 highly toxic 

51-500 moderately toxic 

501-2000 slightly toxic 

>2((X) practically non toxic 

Avian (Dietary): 

mg/kg Risk Category 

<50 very highly toxic 

50-500 highly toxic 

501-100) moderately toxic 

1001-50(X) slightly toxic 

>5000 practically non toxic 

Aquatic: 

ppm Risk Category 

<0.1 very highly toxic 

0.1-1 highly toxic 

>1-10 moderately toxic 

>10- 100 slightly toxic 

>100 practically non toxic 
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TABLES OF CATEGORIES OF TOXICITY 

Human Hazards 

Route of Administration 

Risk Category Signal Word 
Oral 

(mg/kg) 
Dermal (mg/kg) 

Inhalation 
 (mg/kg) 

I DANGER--Poison 0-50 0-200 0-0.2 

II WARNING >50-500 >200-2000 >0.2-2.0 

III CAUTION >500-5000 >2000-20,000 >2.0-20 

IV NONE >5000 >20,000 >20 

Hazard 

Category Eye Irritation Skin Irritation 

I 
Corrosive: corneal opacity not reversible corrosive 

within 7 days  

II 
corneal opacity reversible within 7 da's: severe irritation at 72 hours 

irritation persisting for 7 days  

III 
no cornea! opacity; moderate irritation at 72 hours 

irritation reversible within 7 days 

IV no irritation mild or slight irritation at 72 hours 

Categories of Quality of Health Effects Data 

Inadequate: 
Inadequate information available for evaluating toxicity. There were too few studies of 
sufficient quality to yield useful or reliable information. 

Some useful information exists for evaluating toxicity. There were studies of marginal 
Marginal- quality that provided useful information, but studies were inconsistent and some contained 
Inadequate: 

flaws. It is likely that new studies would change estimates of health effects. 

Marginal but useful information available for evaluating toxicity. There were studies of 

Mar na1 
adequate quality, and results did not vary greatly, but more information would increase 
reliability. Although new studies may changc estimates of health effects, the results are 
considered moderately reliable. 

Adequate information is available. Studies are of sufficient quality and quantity that 
Adequate: estimates of human health are considered reliable. New studies are unlikely to change 

estimates of health effects. 
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