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National Wildlife Refuge System
 

ENVIRONMENTAL ACTION STATEMENT 

Within the spirit and intent of the Council on Environmental Quality’s regulations for implementing the 
National Environmental Policy Act (NEPA), and other statutes, orders, and policies that protect fish and 
wildlife resources, I have established the following administrative record for use of genetically-modified, 
glyphosate-tolerant soybeans and corn for habitat restoration and management purposes on National 
Wildlife Refuge System (System) owned and administered lands: 

_____ is a categorical exclusion as provided by 516 DM 2, Appendix I and 516 DM 6, Appendix 1. No 
further NEPA documentation will therefore be made. 

_____ is found not to have significant environmental effects as determined by the attached environmental 
assessment and finding of no significant impact. 

_____ is found to have significant effects and, therefore, further consideration of this action will require 
a notice of intent to be published in the Federal Register announcing the decision to prepare an environ-
mental impact statement. 

_____ is not approved because of unacceptable environmental damage, or violation of U.S. Fish and 
Wildlife Service mandates, policy, regulations, or procedures. 

_____ is an emergency action within the context of 40 CFR 1506.11. Only those actions necessary to 
control the immediate impacts of the emergency will be taken. Other related actions remain subject to 
NEPA review. 

Other supporting documents: 

Environmental Assessment: Use of Genetically-Modified, Glyphosate-Tolerant Soybeans and Corn on 
National Wildlife Refuge Lands in the Mountain-Prairie Region (Region 6) 

Signature Approval: 

______________________________________ __________________ 

Assistant Regional Director Date
 
National Wildlife Refuge System, Region 6. 


Regional Director, Region 6  
U.S. Fish and Wildlife Service 

Date 
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FINDING OF NO SIGNIFICANT IMPACT 

Use of Genetically Modified Glyphosate-Tolerant Soybeans and Corn 
for Habitat Restoration and Management Purposes 

Colorado, Kansas, Montana, Nebraska, North Dakota, South Dakota, Utah, Wyoming 

BACKGROUND 

The Mountain–Prairie Region (Region 6) of the U.S. Fish and Wildlife Service uses row crop farming as 
a management tool to meet conservation goals within the National Wildlife Refuge System (System). 
Farming is primarily used to restore current or former farm land to grassland habitats. Genetically modi-
fied, glyphosate-tolerant soybeans and corn have been available to U.S. farmers since regulatory ap-
proval was first granted by the U.S. Department of Agriculture Animal and Plant Health Inspection Service 
((USDA-APHIS) in 1994 and 1997, respectively. Since then widespread adoption of these crop varieties 
has occurred. 

An environmental assessment evaluated two alternatives related to the use of glyphosate-tolerant soy-
beans and corn. Alternative A—the no-action alternative—would continue to allow the use of glyphosate-
tolerant soybeans and corn on national wildlife refuges for habitat restoration and management purposes; 
Alternative B —would disallow use of glyphosate-tolerant soybeans and corn and require the use tradi-
tional varieties in refuge farming programs. Two other alternatives were considered but determined not 
feasible in meeting habitat restoration objectives: 1) the “go-back” alternative – which would allow former 
farm land to naturally succeed to whatever seed source exists in the soil; 2) the organic only farming alter-
native—which would allow only organic farming techniques. 

Alternative A, the preferred alternative, was selected for implementation because it provides the Service 
an effective and environmentally-friendly method to convert current and former farm land into native, 
beneficial habitats for wildlife, and the American public that enjoy wildlife-dependent recreation on System 
lands. Implementing the preferred alternative will directly support and contribute to long-term habitat res-
toration goals and objectives specified in approved refuge comprehensive conservation plans. The envi-
ronmental assessment, which took a hard look at the environmental impacts associated with using these 
crop types, was coordinated with the Midwest Region of the Service, as well as the Office of Science and 
Technology Policy, Executive Office of the President. 

ANTICIPATED ENVIRONMENTAL EFFECTS 

Under the preferred alternative, the Service would have the option to use glyphosate-tolerant soybeans 
and corn for habitat restoration and management purposes. The following is a summary of anticipated 
environmental effects from the implementation of the preferred alternative: 

1. We do not expect farmed acres or the number of cooperative farmer agreements on national 
wildlife refuges to increase significantly as a result of implementing the preferred alternative. Re-
storing grassland habitat is costly for individual field stations as native grass and forb seeds can 
be very expensive. Refuge managers annually assess station budgets and expected seed costs 
before decisions are made regarding future restoration activities. 

2. Use of glyphosate-tolerant soybeans and corn will occur only on current or previously farmed 
sites. A Section 7 Intra-Service Biological Evaluation was completed, and we anticipate there 



 

   

  

will be no effect on any threatened, endangered, or candidate species or their critical habitats in 
Region 6 by implementing the preferred alternative. 

3. Use of glyphosate-tolerant soybeans and corn will be accompanied by the increased use of 
glyphosate. However, the total acres planted at any one time on System lands in Region 6 is a 
tiny fraction of the farming landscape planted with these same crop varieties. In addition, USDA-
APHIS has repeatedly concluded through their regulatory review and analysis that planting 
glyphosate-tolerant soybean1 (1994, 2006) and corn (1997, 2000) and the expected increased 
use of glyphosate will not have a significant impact on the quality of the human environment. 

4. As with all application of herbicides on national wildlife refuges in Region 6, the Service will 
continue to apply best management practices, and follow all guidelines and label restrictions out-
lined in approved Pesticide Use Proposals and approved Integrated Management Plans. 

5. We expect reduced potential for soil erosion as conservation tillage practices, such as no-till 
and reduced-till, are incorporated with planting of glyphosate-tolerant soybeans and corn. 

6. We expect short-term disturbance to wildlife in fields farmed for restoration purposes. Typical-
ly 2–4 years is needed to fully control invasive plants and prepare a seed bed for native seeding. 
After farming is complete, however, we expect native grass and forb species to be more robust 
and subject to less overall disturbance in the future. We expect the initial use of glyphosate to 
result in reduced risk to wildlife compared with other approved herbicides typically used for weed 
control under farming practices using traditional seed varieties. 

7. We expect no impacts on cultural and historic resources by implementing the preferred alter-
native as farm fields have been already greatly altered by past farming activities. 

8. We expect no impacts to organic soybean and corn farmers. However, if refuge managers are 
made aware of concerns organic farmers adjacent to a refuge may have, precautions such as 
suitable buffers (in the case of corn) may be considered and implemented, as appropriate. 

CONTEXT AND INTENSITY 

In determining whether this project is a major action significantly2 affecting the quality of the human envi-
ronment, both the context and intensity of the action (40 CFR § 1508.27, 40 CFR § 1508.14) as required 
by NEPA were considered. In terms of context, preferred alternative is currently being implemented on 
less than 0.4 percent of the total fee-title acres within the System in Region 6. We do not expect this per-
centage to increase significantly in the foreseeable future. In addition, these crops types have been part 
of the farming landscape since their approval in the mid to late 1990s. In terms of intensity, implementing 
the preferred alternative will apply to a minuscule amount of the total acres of glyphosate-tolerant soy-
beans and corn acres planted each year in the eight states composing Region 6. 

PUBLIC PARTICIPATION 

Public scoping was an important component of the development of the environmental assessment. An 
internal and external public scoping period was held from April 22, 2010, through July 9, 2010. This scop-
ing period allowed a thorough review of available research and reviews related to the use of glyphosate-
tolerant soybeans and corn. 

1 NEPA documents for GT soybeans: www.aphis.usda.gov/brs/aphisdocs2/93_25801p_com.pdf; and 06_17801p_com.pdf. NEPA 
documents for GT corn:www.aphis.usda.gov/brs/aphisdocs2/97_09901p_com.pdf; and 00_01101p_com.pdf. 
2 40 CFR § 1508.27 “Significantly,” as used in NEPA, requires considerations of both context and intensity. Context means that the 
significance of an action must be analyzed in several contexts such as a society as a whole (human, national), the affected region, 
the affected interests, and the locality.  Significance varies with the setting of the proposed action. For instance, in the case of a 
site-specific action, significance would usually depend on the effects in the locale rather than in the world as a whole.  Both short-
and long-term effects are relevant. Intensity refers to the severity of impact. Responsible officials must bear in mind that more than 
one agency may make decisions about partial aspects of a major action. 

www.aphis.usda.gov/brs/aphisdocs2/93_25801p_com.pdf


  

   

News releases were sent to 1,290 news outlets across 16 states announcing the Service’s intent to 
review the use of glyphosate-tolerant soybeans and corn on System lands. News releases were posted 
on bulletin boards of Refuge Headquarter Offices in Region 6 during the scoping period. In addition, an 
announcement with a link on how to comment was posted on the Region 6 website. 

Public open houses were held in Fergus Falls, Minnesota (June 17, 2010); Aberdeen, South Dakota 
(June 22, 2010); and Hartford, Kansas (June 24, 2010). Ten individuals attended, all in Hartford, Kansas.  
More than 30 written comments and emails were received during the scoping period from local refuge 
farming cooperators, neighboring landowners, private citizens, agricultural organizations, nongovernmen-
tal organizations, nonprofit organizations, and the biotechnology industry.  

The environmental assessment was released to the public for review and comment on February 3, 2011, 
for a 30-day comment period which ended on March 4, 2011. The Service received 11 individual com-
ments. The Service responded to all substantive comments and included the comments and responses in 
the final environment assessment. 

FINDING OF NO SIGNFICANT IMPACT 

On the basis of information contained in the environmental assessment, and other information available 
to me, my determination is that the selected alternative (Alternative A), which allows for the use of glypho-
sate- tolerant soybeans and corn for the purposes of habitat restoration and management on System 
lands, is not a federal action that would significantly affect the quality of the human environment within 
the meaning of Section 102(2)(C) of the National Environmental Policy Act of 1969. Primary to this deci-
sion is: 1) use of glyphosate-tolerant soybeans and corn on System lands is insignificant when compared 
with the long-standing use of these crops on surrounding private lands throughout Region 6; 2) repeated 
and consistent determinations by USDA-APHIS state that planting these crops and the resulting use of 
glyphosate will not significantly impact the quality of the human environment; and 3) use of glyphosate 
reduces risk to wildlife and the environment compared with other herbicides it replaces approved under 
farming practices utilizing traditional seed types. 

The Finding of No Significant Impact (FONSI) and supporting environmental assessment will be made 
available to the public on the Service’s Region 6 refuge planning website. Copies of this FONSI and the 
associated environmental assessment are available upon request. 

SUPPORTING REFERENCE 

U.S. Fish and Wildlife Service. 2011. Environmental Assessment Use of Genetically-Modified Glypho-
sate-Tolerant Soybeans and Corn on National Wildlife Refuge Lands in the Mountain-Prairie Region 
(Region 6)   April, 2011. 

______________________________________ __________________ 

Regional Director, Region 6  
U.S. Fish and Wildlife Service 

Date 



  

                                                                                                                                                 

  

   

U.S. FISH AND WILDLIFE SERVICE 

ENVIRONMENTAL COMPLIANCE CERTIFICATE 

PROJECT:  Use of Genetically-Modified Glyphosate-Tolerant Soybeans and Corn for Habitat Restoration
and Management on National Wildlife Refuge System Lands in Region 6 

STATE:  Colorado, Kansas, Montana, Nebraska, North Dakota, South Dakota, Utah, Wyoming 

 

 ACTION (indicate if not applicable)            DATE 

 National Environmental Policy Act of 1969, as amended 

 Categorical Exclusion .................................................................................................................. N/A
	

 Environmental Assessment/Finding of No Significant Impact ........................................... 4/18/2011
	

 Environmental Impact Statement/Record of Decision ................................................................. N/A
	

 Endangered Species Act, Section 7 ................................................................................................2/11/2011
	

 National Historic Preservation Act of 1966, as amended ............................................................... 4/18/2011
	

 Wilderness Act of 1964............................................................................................................................. N/A
	

 National Wildlife Refuge System Administration Act of 1966, as amended.................................... 4/18/2011
	

 Executive Order 11593, Protection of Historical, Archaeological, and Scientific Properties........... 4/18/2011
	

 Executive Order 11988, Floodplain Management .......................................................................... 4/18/2011
	

 Executive Order 11990, Protection of Wetlands............................................................................. 4/18/2011
	

 Executive Order 12372, Intergovernmental Review of Federal Programs ..................................... 4/18/2011
	

 Executive Order 12898, Federal Actions to Address Environmental Justice

   in Minority and Low-Income Populations...................................................................................... 4/18/2011 

 Executive Order 12996, Management and General Public Use
   of the National Wildlife Refuge System ........................................................................................ 4/18/2011 

 Executive Order 13186, Responsibilities of Federal Agencies
   to Protect Migratory Birds............................................................................................................. 4/18/2011
	

I hereby certify that all requirements of the law, rules, and Service regulations or policies applicable to the 
terms and conditions as described in the proposed action have met with compliance. On the basis of in-
formation contained in the environmental assessment, and other information available to me, the activities 
described in the selected alternative would not significantly affect the quality of the human environment 
within the meaning of Section 102(2)(C) of the National Environmental Policy Act of 1969.   

Date 

______________________________________ __________________ 

Regional Director, Region 6  
U.S. Fish and Wildlife Service 
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Summary  

Environmental Assessment 
Use of Genetically Modified, Glyphosate-Tolerant Soybeans and Corn on 
National Wildlife Refuge Lands in the Mountain–Prairie Region (Region 6) 

Abstract. The Mountain–Prairie Region of the U.S. Fish and Wildlife Service currently uses row crop farming 
on lands within the National Wildlife Refuge System to achieve a variety of management objectives. Geneti­
cally modified, glyphosate-tolerant soybeans and corn are regularly used under this practice. The increased use 
of glyphosate-tolerant soybeans and corn and revised Service policies regarding the use of genetically modified 
organisms warrants an evaluation of their use. This environmental assessment evaluates the impacts of allow­
ing and disallowing the use of glyphosate-tolerant soybeans and corn on System-managed lands in Region 6. 
The analysis is based on issues and concerns identified during the planning process; a proposed action is identi­
fied on the basis of this analysis. 

Executive Summary. Managed by the U.S. Fish and 
Wildlife Service (Service), the National Wildlife Ref­
uge System (System) administers a national network 
of lands and waters for the conservation, management, 
and—where appropriate—restoration of fish, wildlife, 
and plant resources. Although Service policy calls for 
using the most natural means available to meet man­
agement objectives, policy does allow for the use of row 
crop farming where objectives cannot be met through 
maintenance of more natural ecosystems (USFWS 
1985). In Region 6—which encompasses Colorado, 
Kansas, Montana, Nebraska, North Dakota, South 
Dakota, Utah, and Wyoming—10,756 acres of the 
Service’s total 2,462,987 fee title acres were farmed 
in 2009. Of the acres farmed in 2009, approximately 
6,175 acres were genetically modified (GM) varieties 
of soybeans and corn. 

GM crops, specifically glyphosate-tolerant soybeans 
and corn, have been used as part of farming programs 
on System lands in Region 6 to manage and restore 
habitats on previously farmed sites. The increased 
use of glyphosate-tolerant crops as well as revised 
Service policy on the use of GM organisms warrants 
an evaluation of their continued use on System lands 
in Region 6. This environmental assessment (EA) is 
the instrument of that evaluation. 

Chapter 1 describes the purpose and need for this 
EA, provides background on the history and purpose 
of farming on System lands in Region 6, summarizes 
applicable laws and policies, describes public outreach 
efforts for this EA, and lists issues that were identified 
during the public scoping period. Chapter 2 describes 
the alternatives that are evaluated in this EA as well 
as alternatives that were considered but not evalu­
ated. Chapter 3 describes the physical environment 
and socioeconomic character of the portions of Region 
6 that could be affected by the alternatives. Chapter 4 
presents the evaluation of the alternatives, using the 
issues identified during scoping as the framework for 
analysis, and identifies a proposed action. Chapter 5 
lists Service staff who prepared this EA as well as 
agencies consulted in its development. 

The proposed action is Alternative A: Continue 
using glyphosate-tolerant soybeans and corn for habi­
tat restoration and management on System-managed 
lands in Region 6 (No Action). This action was selected 
based on its conformance to the establishing purposes 
of the System and the desire to have the least impact 
on the environment. 





 

 

Abbreviations  

Administration Act National Wildlife Refuge System Administration Act of 1966, 
as amended 

APHIS Animal and Plant Health Inspection Service 
Appropriate uses Policy Appropriate Refuge Uses Policy 

EA environmental assessment 
FONSI finding of no significant impact 

gM genetically modified 
Improvement Act National Wildlife Refuge System Improvement Act of 1997 
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NEPA National Environmental Policy Act 
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CHAPTER 1—Purpose, Need, and 
Background Information 

1.1 Purpose 
The U.S. Fish and Wildlife Service (Service) has pre­
pared this environmental assessment (EA) to review 
and evaluate current and alternative actions that use 
glyphosate-tolerant soybeans and corn on National 
Wildlife Refuge System (System) lands in the Moun­
tain–Prairie Region (Region 6) and to identify a pre­
ferred alternative. Each alternative was evaluated 
based on its environmental consequences, including 
biological and socioeconomic impacts, in accordance 
with the National Environmental Policy Act (NEPA). 
This EA will form the basis for selecting a preferred 
alternative for implementation and for determining 
if the alternative requires an environmental impact 
statement. 

1.2 Need for Action 
The increased use of glyphosate-tolerant soybeans and 
corn, along with revised Service policies regarding 
the use of genetically modified (GM) organisms, war­
rants an evaluation of their use on System-managed 
lands in Region 6. 

1.3 Decision Framework 
Based on this EA, the Regional Director for Region 
6 will make two decisions: 

■■ Select an alternative regarding use of glyphosate­
tolerant soybeans and corn on System lands in 
Region 6. 

■■ Determine if the selected alternative is a federal 
action significantly affecting the quality of the hu­
man environment, thus requiring preparation of an 
environmental impact statement. 

The proposed action recommended to the Regional 
Director is Alternative A: Continue using glyphosate­
tolerant soybeans and corn for habitat restoration and 
management on System-managed lands in Region 6 
(No Action). 

1.4 Background 
For more than a century the Service (and its pre­
decessors) has been acquiring lands and entering 
into agreements to manage lands for the purposes of 
protecting, restoring, and maintaining fish and wild­
life habitat. A number of habitat management tech­
niques are currently employed throughout Region 6. 
Prescribed fire, prescribed grazing, and water level 
manipulations may be used alone or in combination to 
simulate historical ecological processes that shaped 
native plant communities. However, where native 
plant communities have been removed or significantly 
altered, the management tools of haying, herbicide 
application, and farming may also be needed to meet 
management objectives. 

In Region 6, System lands have regularly included 
units where native plant communities were eliminated 
through years of tillage and farming. In many cases, 
some or all of the upland acres of newly acquired 
units are existing farmlands; other units have pre­
viously been planted to nonnative species and have 
since deteriorated. Current management plans call 
for renovation of habitat or restoration of native plant 
communities, reflecting a general trend on all System 
lands in Region 6 of converting farmland to natural 
habitats, as natural habitats have greater value for 
wildlife (Tilman et al. 2001). In particular, there has 
been an emphasis on providing high-quality nesting 
cover for grassland-dependent migratory bird popu­
lations. To this end, former cropland has been seeded 
to grassland nesting cover. 

In Region 6, prairie restoration techniques have 
evolved over the last 10 years. Many System grass­
land acres were seeded to dense nesting cover, which 
included a mix of smooth bromegrass (Bromus iner-
mis), intermediate and tall wheatgrass (Thinopyrum 
spp.), and alfalfa (Medicago sativa) or sweetclover 
(Melilotus spp.). All of these species are nonnative 
species and require reseeding every 10–15 years as 
they decline over time and are eventually dominated 
by monotypic stands of smooth bromegrass and Canada 
thistle (Cirsium arvense). While early dense nesting 
cover is very attractive to waterfowl and other grass­
land birds, it is not a long-term solution for providing 
permanent grassland nesting habitat that maintains 
diversity over time. 
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The other mix frequently seeded was a combina­
tion of native warm season grasses, including big and 
little bluestem (Schizachyrium scoparium), switch-
grass (Panicum virgatum), indiangrass (Sorghastrum 
nutans), sideoats grama (Bouteloua curtipendula), 
and a few other native grass species. These seedlings 
were successfully established and could be managed 
through prescribed grazing and prescribed burning; 
however, they lack diversity. In particular, native 
wildflowers were rarely included due to the prohibi­
tive cost, the inability to control broadleaved weeds 
such as Canada thistle after seeding, and the lack of 
local seed sources that were commercially available. 

Native prairie restoration has rapidly expanded 
in Minnesota, Iowa, Wisconsin, Nebraska, and other 
states over the last 10 years. These same techniques 
are more recently being employed across Region 6 on 
a larger scale. Land managers have learned through 
trial and error that first controlling noxious and inva­
sive species is critical for the successful restoration of 
native grasses and forbs that will remain as permanent 
grassland nesting cover. Controlling these weed spe­
cies has proven to be the greatest challenge to suc­
cessfully meeting restoration objectives. 

Despite this trend of converting farmlands to nat­
ural habitats, current budget levels make it unlikely 
that the Service could immediately address all System 
lands requiring renovation or restoration. Compared 
to the cost of restoring land, farming is an effective 
management tool for preparing sites for restoration and 
managing invasive species until restoration can begin. 

Farming as a management tool is conducted in sev­
eral ways. One method is to work with a neighboring 
farmer—referred to as a cooperator—to plant a crop 
using cooperator-provided seed, labor, equipment, and 
other supplies in exchange for a portion of the crop. 
Under another method, a cooperator rents the land 
and harvests the entire crop. A third method entails 
System staff preparing the ground and planting a 
crop with System-provided equipment, operator(s), 
and supplies. Most farming in Region 6 is undertaken 
through agreements with cooperators. 

Within the last decade, GM crops have become 
widely available to the System’s cooperative farmers. 
GM crop plants contain a gene (or genes) that has been 
inserted artificially rather than acquired naturally 
by the plant through pollination. The majority of GM 
crops in use today are glyphosate-tolerant, where a 
transgene has been inserted that enables the crop to 
tolerate and survive an application of an herbicide 
containing glyphosate. When applied to nearly all 
other species of growing plants, glyphosate kills the 
plant. Other GM crops include varieties with insect-
resistance traits. In 2010, GM crops were planted on 
93 percent of U.S. soybean acres (USDA-ERS 2010a) 
and 86 percent of corn acres (USDA-ERS 2010b). Of 

the corn acres, however, 23 percent were glyphosate­
tolerant variety only (USDA-ERS 2010b). 

The number of units and acres cooperatively farmed 
on System lands in Region 6 in any one season varies. 
In 2009, 10,756 acres of System lands were farmed in 
Region 6, constituting 0.4 percent of its total 2,462,987 
fee title acres (figure 1). However, only 6,175 acres 
were planted with glyphosate-tolerant soybeans and 
corn. These GM crops were grown on eight wetland 
management districts in North Dakota, South Dakota, 
and Nebraska, and on eight national wildlife refuges 
located in North Dakota, South Dakota, Nebraska, 
and Kansas. The average acres per wetland manage­
ment district was 325, while the average acres per 
refuge was 445. 

This EA specifically addresses the following Fed­
eral Action: 

The use of glyphosate-tolerant soybeans and 
corn for habitat restoration and management 
purposes on lands owned and/or managed by 
the System within Region 6 of the U.S. Fish 
and Wildlife Service in the states of Colorado, 
Kansas, Montana, Nebraska, North Dakota, 
South Dakota, Utah, and Wyoming. 

Three federal agencies—the U.S. Environmental Pro­
tection Agency, the U.S. Department of Agriculture’s 
Animal and Plant Health Inspection Service (USDA­
APHIS), and the Department of Health and Human 
Services’ Food and Drug Administration—share regu
latory oversight for agricultural biotechnology in the 
U.S. These agencies work together under the 1986 
Coordinated Framework of Regulation of Biotech
nology to ensure the safety of genetically-engineered 
biotechnology. USDA-APHIS has jurisdiction over 
the planting of GM plants, while the Environmental 
Protection Agency has jurisdiction over planting and 
food and feed uses of pesticides engineered into plants 
(e.g., Bacillus thuringiensis corn [Bt-corn]). Lastly, the 
Food and Drug Administration has jurisdiction over 
food and feed uses of all foods from plants (NBII 2011). 

­

­

1.5 Authority, Legal 
Compliance, and 
Compatibility 
System lands are managed consistent with a number 
of federal statutes, regulations, policies, and other 
guidance. The National Wildlife Refuge System Ad­
ministration Act of 1966, as amended (16 United States 
Code [U.S.C.] 668dd–668ee) (Administration Act) is 
the core statute guiding management of the System. 
The National Wildlife Refuge System Improvement 
Act of 1997 (Public Law [P.L.] 105-57) (Improvement 
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Figure 1. Fee-title lands within the National Wildlife Refuge System in Region 6. 
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Act) made important amendments to the Administra­
tion Act, one of which was the mandate that a compre­
hensive conservation plan be completed for every unit 
of the System. Among other things, comprehensive 
conservation planning has required field stations to 
assess their current farming program and establish 
objectives for the future. 

A list of other laws, regulations, policies, and ex­
ecutive orders that influence the System can be found 
in appendix A. 

1.6 Coordination with Other 
Regions and Agencies 
Preparation of this EA was coordinated with a similar 
effort undertaken by the Service’s Midwest Region 
(Region 3). In addition, internal comments were solic­
ited from the Office of Science and Technology Policy 
in Washington, D.C., USDA-APHIS Biotechnology 
Regulatory Services, U.S. Environmental Protection 
Agency Biopesticides and Pollution Prevention Divi­
sion, and the U.S. Food and Drug Administration’s 
Center for Food Safety and Applied Nutrition. 

1.7 Public Outreach and 
Comment 
An internal and external public scoping period was 
held beginning on April 22, 2010, and ending on July 
9, 2010. This scoping period allowed for a thorough re­
view of available research and reviews related to the 
use of glyphosate-tolerant soybeans and corn prior to 
the development of this EA. Scoping was coordinated 
between Regions 3 and 6, because both regions are 
currently evaluating the use of GM crops on System 
lands. However, Region 3 in its EA is reviewing farm­
ing as a management tool in addition to reviewing the 
use of glyphosate-tolerant soybeans and corn. 

A total of 1,290 news outlets across 16 states re­
ceived news releases announcing the Service’s intent 
to review the use of glyphosate-tolerant soybeans and 
corn on System lands. News releases were posted on 
bulletin boards of Refuge Headquarters Offices in 
Region 6 during this scoping period. In addition, an 
announcement with a link on how to comment was 
posted on Region 3 and Region 6 Web sites. 

Public open houses were held in Fergus Falls, Min­
nesota (June 17, 2010); Aberdeen, South Dakota (June 
22, 2010); and Hartford, Kansas (June 24, 2010). A to­
tal of 10 individuals attended, all in Hartford, Kansas. 

More than 30 written comments and emails were 
received from participants in the System farming 

program, neighboring landowners, private citizens, 
agricultural organizations, nongovernmental orga­
nizations, nonprofit organizations, the biotechnology 
industry, and herbicide manufacturers. All comments 
were reviewed and considered before writing this EA. 
Comments were summarized and grouped into one of 
three categories—wildlife issues, habitat issues, and 
socioeconomic issues—as listed below. 

WILDLIFE ISSuES 

1. Using glyphosate-tolerant soybeans and corn could 
provide an alternative for farming that poses less 
risk to wildlife. 

2. Agricultural herbicides could be toxic to wildlife. 

HABITAT ISSuES 

3. Using glyphosate-tolerant soybeans and corn could 
make habitat restoration and management more 
efficient and economical; increased costs associated 
with discontinuing the use of these crops could im­
pede the progress of restoration efforts. 

4. Farming combined with using glyphosate-tolerant 
soybeans and corn could be an effective way to 
control invasive plants, especially smooth brome 
and other cool-season exotic grasses. 

5. Conservation tillage practices could be used by the 
Service to minimize soil erosion on cultivated lands. 

6. Using glyphosate-tolerant soybeans and corn could 
result in the development of herbicide-resistant 
weeds on System lands. 

SOCIOECONOMIC ISSuES 

7. Conventional (not glyphosate-tolerant) soybean 
and corn seeds may be more difficult to obtain in 
local communities. 

8. Not using glyphosate-tolerant soybeans and corn 
could make farming more costly for cooperators; 
local farming cooperators could lose income if farm­
ing is reduced or eliminated. 

9. Using glyphosate-tolerant soybeans and corn could 
affect certified organic farmers. 

1.8 Issues beyond the Scope 
of This Environmental 
Assessment 
This EA is focused on the use of glyphosate-tolerant 
soybeans and corn for habitat restoration and man­
agement on System-owned or -managed lands in Re­
gion 6. It does not evaluate GM organisms other than 
glyphosate-tolerant soybeans and corn. 
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Other issues regarding glyphosate-tolerant soy­
beans and corn were previously evaluated by USDA­
APHIS through NEPA review prior to general release 
of these organisms for use. These EAs did not find 
significant impacts regarding inadvertent crop-to­
weed gene flow, significant impacts on human health 
and safety, impacts on non-target species, impacts on 
agricultural practices, potential impacts on organic 
farmers, potential weediness of genetically modified 
crops, or impacts on soil microorganisms. Two recent, 
relevant documents from USDA-APHIS can be found 
at the following Web addresses: 

■■ www.aphis.usda.gov/brs/aphisdocs2/06_17801p_com. 
pdf (USDA-APHIS 2007) 

■■ www.aphis.usda.gov/brs/aphisdocs2/00_01101p_com. 
pdf (USDA-APHIS 2000) 

Of the two relevant documents listed above, the first 
is an EA and finding of no significant impact (FONSI) 
for the Glycine Max soybean line completed in 2007. 
The second document, completed in 2000, is an EA, 
FONSI, and Federal Register notice for an extension 
on glyphosate-tolerant corn (NK603 corn line). 

Prior to these lines of soybeans and corn being ap­
proved, USDA-APHIS reviewed and approved the 
first-generation of glyphosate-tolerant soybeans in 
1994 (USDA-APHIS 1994), and glyphosate-tolerant 
corn in 1997 (USDA-APHIS 1997). 

www.aphis.usda.gov/brs/aphisdocs2/00_01101p_com
www.aphis.usda.gov/brs/aphisdocs2/06_17801p_com




 

 

 

CHAPTER 2—Alternatives  

2.1 Introduction 
This chapter describes how alternatives were formu­
lated, describes those alternatives carried through for 
further analysis, describes elements common to all 
alternatives, and describes those alternatives elimi­
nated from further study. 

Specifically, this chapter describes the two alter­
natives identified for analysis: 

■■ Alternative A, the no-action alternative and pro­
posed action, to continue using glyphosate-toler­
ant soybeans and corn for habitat restoration and 
management of System-managed lands in Region 6 

■■ Alternative B, to disallow the use of glyphosate­
tolerant soybeans and corn on System-managed 
lands in Region 6 

This chapter also includes two alternatives considered 
but eliminated from further study: 

■■ Go-Back Alternative 
■■ Organic Only Farming Alternative 

2.2 Formulation of 
Alternatives 
The Service reviewed the authorities, policies, and 
existing research and information on the topic of us­
ing glyphosate-tolerant soybeans and corn on System 
lands in Region 6. Discussions were held with refuge 
managers concerning current management activities, 
as well as regional and national office staff. In addition, 
comments received during the public scoping period 
were reviewed and discussed. Factors considered in 
the development of alternatives were as follows: 

■■ the Improvement Act 
■■ refuge or wetland management district establish­

ing purposes 
■■ 15-year comprehensive conservation plans 
■■ the availability and effectiveness of alternative 

management tools 
■■ benefits to and impacts on wildlife and the habitat 

needed to support wildlife 

Four alternatives were preliminarily identified, 
but through this process only two were selected for 
further development. 

2.3 Description of Developed 
Alternatives 
ALTERNATIvE A: CONTINuE uSINg gL yPHOSATE-
TOLERANT SOyBEANS AND CORN FOR HABIT  AT  
RESTORATION AND MANAgEMENT ON SySTEM-  
MANAgED LANDS IN REgION 6 (NO ACTION)   
Under this alternative, the System in Region 6 would 
continue to follow existing policy on Biological Integ­
rity, Diversity, and Environmental Health (601 FW 3 
of the Service Manual, 2001; Amendment 1, 2006); the 
use of glyphosate-tolerant soybeans and corn, when 
essential, would continue to be one tool the Service 
could use to achieve habitat restoration and manage­
ment objectives. The Service would continue to have 
the option to use conventional soybeans and corn 
along with other conventional crops in a crop rotation, 
provided adequate cooperators using these methods 
are available who can meet habitat restoration and 
management goals. 

If glyphosate-tolerant corn or soybeans are used, 
refuge managers would be required to complete and 
submit to the Regional Chief the Genetically Modi­
fied Crop Eligibility Questionnaire for approval. In 
addition, appropriate use and compatibility deter­
minations would be prepared to address the use of 
glyphosate-tolerant soybeans and corn. Pesticides 
used, including (but not limited to) glyphosate, would 
need to be approved through the Service’s Pesticide 
Use Proposal (PUP) process and applied following all 
label specifications. 

Habitat restoration under this alternative may 
take a variety of forms, including restoring croplands 
or lands previously tilled and infested with invasive 
species to grasslands, wetlands, brushlands, or tim­
bered habitats. A typical scenario would involve newly 
acquired lands with long farming histories. These 
acres would be farmed under a cash rent or sharecrop 
agreement. This farming rotation normally takes 2–5 
years, but it can take up to 7 years depending on crop 
history, past pesticide use, invasive species present, 
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and overall seedbed condition. The crop rotation may 
include soybeans, corn, wheat, or other crops and 
end with glyphosate-tolerant soybeans or another 
crop with light crop residue. These soybeans may be 
treated with glyphosate twice during the final crop­
ping season, with a final application early the following 
growing season to eradicate any newly germinated 
invasive species. These croplands are then seeded to 
the desired native species by the Service or coopera­
tor. These fields may be clipped or mowed 2–3 times 
per year for 1–2 years after seeding. Prescribed fire, 
prescribed grazing, haying, or herbicide application 
may be used alone or in combination to suppress any 
invasive species and stimulate the desired species. 

Another common scenario in Region 6 would in­
volve historic croplands within dry reservoir bottoms 
or areas subject to flooding where the normal hydrol­
ogy has been altered. In such areas, the tillage and 
altered hydrology enabled invasive species such as 
Johnson grass (Sorghum halepense), salt cedar (Tam-
arix spp.), Canada thistle, Russian olive (Elaeagnus 
angustifolia), Phragmites (Phragmites australis), 
cattail (typha spp.), and others to dominate the site. 
Native plant communities that thrive in temporarily 
or seasonally flooded wetlands have been eliminated. 
Historically, these bottomlands flooded seasonally, 
providing resting and feeding sites for a variety of 
wetland-dependent wildlife. Many were farmed dur­
ing dry periods but are still subject to unpredictable 
flooding events. Left unmanaged, these fields would 
behave similarly to the go-back sites described in 
Section 2.5. However, under Alternative A, these 
tracts would be cultivated and planted in a crop rota­
tion that includes glyphosate-tolerant soybeans and 
corn as well as conventional soybeans, corn, sorghum, 
wheat, alfalfa, or another suitable crop. The goal of 
this habitat restoration would be to control invasive 
species, provide food for wildlife, and maintain the 
open aspect of the habitat until it refloods, providing 
wetland habitat. Although unpredictable, these sites 
may reflood every 3–7 years. 

ALTERNATIvE B: DISALLOW THE uSE OF    
gLyPHOSATE-TOLERANT SOyBEANS AND CORN     
FOR HABIT AT RESTORA TION AND MANAgEMENT    
ON SySTEM-MANAgED LANDS IN REgION 6    
This option would be the same as Alternative A, except 
that glyphosate-tolerant soybeans and corn would not 
be allowed as part of the farming operations related 
to habitat restoration and management. Under this 
alternative, if soybeans and corn are part of a farming 
operation, these crops would be conventional. Under 
this scenario it is possible—and likely—that a wide 
array of other pre-plant and postemergent herbicides, 
including glyphosate, would be applied as appropri­
ate to control invasive species. As under Alterna­
tive A, appropriate use findings and compatibility 

determinations would need to be prepared. Pesticides 
used would need to be approved through the official 
Service PUP process and applied following all label 
specifications. 

As in Alternative A, a typical scenario would in­
volve newly acquired lands with long farming histories. 
These croplands would be rotationally farmed under a 
cash rent or sharecrop agreement as site preparation 
for habitat restoration. This rotation normally takes 
2–5 years but can take up to 7 years depending upon 
crop history, pesticide use, invasive species present, 
availability of desired seeds for restoration, and seed­
bed condition. Herbicides used would include pre-plant 
chemicals prior to seeding or in the first 4 weeks fol­
lowed by 1–3 applications of postemergent chemi­
cals to target a variety of invasive species. Growing 
conventional soybeans and corn may require higher 
levels of tillage for weed control purposes (Brookes 
and Barfoot 2010). The crop rotation would normally 
end with soybeans or other crop with light crop resi­
due. Subsequently, the croplands would be seeded to 
the desired native species by the Service or coopera­
tor. These fields may be clipped or mowed 2–3 times 
per year for 1–2 years after seeding. Prescribed fire, 
prescribed grazing, haying, or herbicide application 
may be used alone or in combination to suppress any 
invasive species and stimulate the desired species. 

2.4 Elements Common to All 
Alternatives 
ADHERENCE TO THE NA  TIONAL WILDLIFE REFugE  
SySTEM ADMINISTRATION ACT, AS AMENDED  
By THE NATIONAL WILDLIFE REFugE SySTEM  
IMPROvEMENT ACT OF 1997  
All alternatives evaluated in this EA are consistent 
with the main points of the Improvement Act, as sum­
marized below: 

■■ Wildlife conservation comes first on refuges. 
■■ The Service will adhere to biological integrity, di­

versity, and environmental health of the System. 
■■ Compatibility determinations will guide uses of 

System lands. 
■■ Six wildlife-dependent recreational uses are legiti­

mate and appropriate public uses of the System: 
hunting, fishing, wildlife observation, wildlife pho­
tography, environmental education, and environ­
mental interpretation. 

■■ A comprehensive conservation plan will be prepared 
for every refuge and wetland management district. 
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CHAPTER 2—Alternatives 

ADHERENCE TO SERvICE’S APPROPRIA TE uSES   
AND COMPATIBILITy POLICIES 
All alternatives evaluated in this EA would adhere 
to two policies set forth in the Service Manual that 
guide decisions on activities allowed on lands managed 
by the System: the Appropriate Refuge Uses Policy 
(603 FW 1 of the Service Manual) (Appropriate Uses 
Policy) and the Compatibility Policy (603 FW 2 of the 
Service Manual). 

The Appropriate Uses Policy describes the initial 
decision process a refuge or wetland management dis­
trict manager follows when considering whether or 
not to allow a proposed use. The manager must find 
a use appropriate before undertaking a compatibility 
review of the use. An appropriate use, as defined by 
the Appropriate Uses Policy, is a proposed or exist­
ing use on a refuge or wetland management district 
that meets at least one of the following four condi
tions: (1) the use is a wildlife-dependent recreational 
use as identified in the Improvement Act; (2) the use 
contributes to the fulfilling of the refuge purpose(s), 
the Refuge System mission, or goals or objectives de
scribed in a refuge management plan approved after 
October 9, 1997, the date the Improvement Act was 
signed into law; (3) the use involves the take of fish 
and wildlife under state regulations; or (4) the use has 
been found to be appropriate as specified in section 
1.11 (603 FW 1 of the Service Manual). Lands within 
refuges are different from other multiple use public 
lands in that they are closed to all public uses unless 
specifically and legally opened. Unlike refuges, the 
waterfowl production areas that make up wetland 
management districts are considered open to hunting 
unless posted as closed. The Improvement Act states 
“. . . the Secretary [of the Interior] shall not initiate 
or permit a new use of a refuge or expand, renew, or 
extend an existing use of a refuge, unless the Secre
tary has determined that the use is a compatible use 
and that the use is not inconsistent with public safety.” 
The Improvement Act also states that “. . . compatible 
wildlife-dependent recreational uses (hunting, fishing, 
wildlife observation and photography, or environmental 
education and interpretation) are the priority general 
public uses of the System and shall receive priority 
consideration in refuge planning and management.” 

In accordance with the Improvement Act, the 
Service has adopted the Compatibility Policy, which 
includes guidelines for determining if a use proposed 
on a refuge or wetland management district is compat
ible with the purposes for which the refuge or wetland 
management district was established. A compatible 
use is defined in the policy as a proposed or existing 
wildlife-dependent recreational use or any other use 
of System lands that, based on sound professional 
judgment, will not materially interfere with or de
tract from the fulfillment of the System mission or 

­

­

­

­

­

the purposes of the refuge. The policy also includes 
procedures for documentation and periodic review of 
existing refuge uses. A compatibility determination is 
a document that evaluates a proposed use and states 
whether it has been determined to be compatible or 
not compatible. The public has an opportunity to re­
view and comment on draft compatibility determina­
tions, often during the comprehensive conservation 
planning process. The compatibility determination 
for this EA is in appendix D. 

ADHERENCE TO THE SERvICE’S PROCEDuRES    
AND LIMITS ON HERBICIDE uSE   
Under all of the alternatives evaluated in this EA, 
protective measures would be taken to ensure the 
proper use of herbicides on Service lands. Such mea­
sures would be identified in a PUP, as Service policy 
requires a land manager to complete a PUP before 
applying herbicide on Service land. Each PUP must 
be approved by environmental contaminant staff or 
System staff at the field, regional, or national levels, 
depending on the pesticide proposed. Requiring PUPs 
helps ensure that product label instructions are fol­
lowed, that pesticides are used effectively and safely, 
that the lowest risk products are selected, and that 
buffers are maintained. 

ADHERENCE TO THE SERvICE’S guIDANCE ON      
INTEgRATED PEST MANAgEMENT 
All alternatives considered would adhere to the Ser­
vice’s policy on integrated pest management (IPM) 
(569 FW 1 of Service Manual). IPM coordinates the 
use of pest biology, environmental information, and 
available technology in a sustainable approach to pre­
vent unacceptable levels of pest damage by the most 
economical means, while posing the least possible risk 
to people, property, resources, and the environment. 

ADHERENCE TO THE SERvICE’S gENETICALL   y  
MODIFIED ORgANISM AND F ARMINg POLICy 
All alternatives evaluated in this EA would adhere to 
national and Region 6 policy concerning GM organisms 
and farming on System lands. Nationally, the Service 
policy on Biological Integrity, Diversity, and Environ­
mental Health (601 FW 3 of the Service Manual, 2001; 
Amendment 1, 2006) states: 

We do not allow Refuge System uses or man­
agement practices that result in the mainte­
nance of non-native plant communities unless 
we determine there is no feasible alternative 
for accomplishing refuge purposes(s). For 
example, where we do not require farming 
to accomplish refuge purpose(s), we cease 
farming and strive to restore natural habitat. 
Where feasible and consistent with refuge 
purpose(s), we restore degraded or modified 
habitats in the pursuit of biological integrity, 
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diversity, and environmental health. We use 
native seed sources in ecological restoration. 
We do not use genetically modified organisms 
in refuge management unless we determine 
their use is essential to accomplishing refuge 
purpose(s) and the Regional Chief, National 
Wildlife Refuge System, approves the use. 

Decades of refuge manager experience combined with 
published literature indicates that use of glyphosate­
tolerant soybeans and corn, which allows for an appli­
cation of an herbicide containing the active ingredient 
glyphosate during the growing season, is very effec­
tive at killing invasive cool-season grasses and other 
invasive plant species. Farming with these methods 
results in a weed-free seedbed ready for habitat res­
toration. This increases the probability of successful 
habitat restoration efforts on System lands. Because 
of the success that can be achieved in controlling inva­
sive plants, refuge managers believe that using these 
crop types meets the essentiality criterion within Ser­
vice policy regarding the use of GM crops and follows 
the guiding principles within the Biological Integrity, 
Diversity, and Environmental Health policy. 

2.5 Alternatives Considered 
but Not Developed 
Two alternatives were considered but not developed. 
The two alternatives and the rationale for not devel­
oping them are listed below. 

gO-BACk ALTERNATIvE 
The first alternative eliminated was to restore habitat 
without additional cropping by allowing the field to re­
turn—or go-back—to whatever species exist in the soil 
seedbank that may germinate and grow to maturity. 
Under this alternative, lands could be grazed, hayed, 
mowed, or burned in an attempt to enhance the pos­
sibility of restoring habitat and reaching objectives. 

This alternative was eliminated because the num­
ber and diversity of native species necessary to re­
store habitats are not found in the soil seedbank after 
years of farming. Refuge managers’ experience and 
research confirms that repeated tillage and farming 
eliminates most perennial native plant species from 
the seedbank (Apfelbaum and Haney 2010, Zylka et 
al. 2010). In addition, a variety of invasive annual 
and perennial species often remains in the seedbank 
and will out-compete any remaining native species, 
resulting in unsuccessful habitat restorations. Past 
experience with this go-back method has shown that 
these fields require long-term invasive species control 
and that few native species become established. The 
end result has been that habitat objectives are not 
achieved. For these reasons, this alternative was not 
considered for further analysis. 

ORgANIC FARMINg ONLy ALTERNATIvE 
The second alternative eliminated was to use only 
organic farming methods where conventional crops 
would be planted; no synthetic pesticides, fertilizers, 
or plant growth regulators would be applied. 

This alternative was eliminated because an inad­
equate number of organic farmers are operating in 
reasonable proximity to System lands in Region 6 to 
complete the necessary habitat restoration. A review 
of USDA data for Minnesota, Indiana, Missouri, Kan­
sas, South Dakota, and Wyoming shows the cumula­
tive acreage totals for organic soybeans and organic 
corn in these states are 0.13 percent and 0.18 percent, 
respectively. In addition, organic farming regulations 
require land to be certified chemical-free for a period 
of 3 years prior to crop production, and this increases 
the timeframe required for habitat restorations. Fur­
thermore, organic farming methods often tolerate 
invasive species; this practice can limit the success 
of habitat restoration efforts in subsequent years. 
For these reasons, it was determined that requiring 
organic-only farming would not meet habitat restora­
tions goals and objectives and thus was not considered 
for additional analysis. 



CHAPTER 3—Affected Environment  

3.1 Introduction 
This EA addresses the lands owned or administered by 
the System in Region 6. The nature of this program­
matic EA is to address a use across similar habitats, 
in similar climates, for similar purposes. 

The affected environment describes those portions 
of the natural and human environment that could be 
affected by implementing each alternative. A complete 
description of Region 6 refuge and wetland manage­
ment district resources may be found in their individual 
comprehensive conservation plans at www.fws.gov/ 
mountain-prairie/planning/ccp.htm. 

3.2 Regional Setting 
Region 6 encompasses the states of Colorado, Kansas, 
Montana, Nebraska, North Dakota, South Dakota, 
Utah, and Wyoming. The current landcover in this 
region is shown in figure 2. 

The climate varies from north to south and east 
to west. In general, maximum summer temperatures 
increase to the south and east; minimum winter tem­
peratures decrease to the north. The mean January 
temperature in North Dakota is 8 °F, while in Kansas 
the January mean is 29 °F. The mean summer tem­
perature in North Dakota is 69 °F, while in Kansas the 
mean is 78° F. Precipitation varies widely; however, 
in general it increases from west to east. The aver­
age annual precipitation in Montana is 11 inches, and 
in Nebraska the average annual precipitation is 30 
inches. Precipitation averages within states follow the 
same pattern. For example, in Nebraska the average 
annual precipitation is 14 inches in the west and 32 
inches in the southeast. All refuge lands experience 
dramatic climatic changes through the year and have 
spring, summer, fall, and winter seasons. 

Soils vary from refuge to refuge and even within 
refuges. They reflect the local climate, parent material, 
and erosional processes that shaped the formation of 
these soils. Soils included in this review are suitable 
for conventional farming and in a typical year would 
support adequate growth of soybeans and corn. 

Tallgrass and mixed-grass prairie were the domi­
nant plant communities found on the farmable acres 
suitable for growing soybeans and corn throughout the 

eight states of Region 6. Only very small remnants of 
tallgrass prairie escaped the plow before acquisition 
by the System. More acres of mixed-grass prairie re­
main; however, significant acres of mixed-grass prairie 
were plowed and/or sprayed and replanted to exotic 
grasses or farmed prior to acquisition. Some locations 
along rivers and tributaries may have contained bot­
tomland forests subject to seasonal flooding. 

Water resources vary widely. Many miles of riv­
ers and acres of lakes and wetlands exist within the 
boundaries of these refuge and wetland management 
district lands. Groundwater irrigation is commonly used 
for farming on adjacent private lands where adequate 
groundwater resources can be tapped and economics 
of development are profitable. Where possible, addi­
tional wetlands were created or restored after acquisi­
tion. These wetlands are currently managed through 
a variety of methods, including prescribed burning, 
prescribed grazing, and manipulation of water levels. 
In some locations, aggressive trees and shrubs may 
become established in wetland units that have previ­
ously been farmed. The practice of farming these wet­
lands when they are drawn down helps keep habitat 
available to migratory bird species such as shorebirds 
and waterfowl. Concentrations of temporary and sea­
sonal wetlands are embedded in cropped sites in the 
Prairie Pothole Region of Montana, North Dakota, 
and South Dakota and in the Rainwater Basin of Ne­
braska. Prior to acquisition, many of these wetlands 
were farmed when dry. 

3.3 Wildlife Resources 
A wide array of wildlife occurs on System lands and 
waters in Region 6. Listings of documented bird species 
for many refuges and wetland management districts 
can be downloaded at www.npwrc.usgs.gov/resource/ 
birds/chekbird/. Other plant and wildlife species lists 
can be obtained by contacting individual refuges and 
wetland management districts or by searching online 
at www.fws.gov/mountain-prairie/refuges/. 

Typically, areas suitable for farming historically 
contained tallgrass prairie, mixed-grass prairie, wet 
prairie, and wet meadow habitats. On System lands 
in Region 6, there has been an emphasis in restoring 
farmlands to grasslands and wetland habitats for mi­
gratory birds. 

www.fws.gov/mountain-prairie/refuges
www.npwrc.usgs.gov/resource
http:www.fws.gov


Figure 2. National landcover map for Region 6. 
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3.4 Invasive Species 
Invasive species are defined by Presidential Executive 
Order 13112 (February 3, 1999), Invasive Species, as 
“an alien species whose introduction does, or is likely 
to cause economic or environmental harm or harm to 
human health.” Invasive species are a growing issue 
on System lands. They spread quickly, displace native 
species, and create significant change in the natural 
environments. Some invasive species can affect the 
severity and frequency of wildfire. Some interfere 
with water flow, and others can alter nutrient avail­
ability and water quality (National Invasive Species 
Council 2008). 

System lands may contain units dominated by 
nonnative, and often invasive, plant species. In most 
cases, the historical ecological processes of fire and 

grazing were significantly altered. In addition, many 
areas that were tillable were farmed prior to acquisi­
tion or after the System acquired them. The practice 
of converting native plant communities to agricultural 
uses was halted in the 1970s. Exotic and invasive spe­
cies such as smooth brome, Kentucky bluegrass (Poa 
pratensis), crested wheatgrass (Agropyron cristatum), 
and reed canary grass (Phalaris arundinacea) were 
planted and may have spread through long periods 
of non-management. In addition, numerous species 
of noxious and invasive forbs have found their way 
onto the landscape. Some of the worst include Canada 
thistle and leafy spurge (Euphorbia esula). Newly es
tablishing invasive species appear on the landscape 
regularly. These simple plant communities are not as 
resilient as diverse native plant communities and are 
more easily invaded by noxious weeds (Apfelbaum 
and Haney 2010, Helzer 2010). 

­
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 3.5 Threatened and 
Endangered Species 
Threatened and endangered species, as well as can­
didate species, known to occur in Region 6 are listed 
in appendix C. In general, the majority of these spe­
cies are found in more natural habitats rather than 
on farmed lands. Occasionally, some species may visit 
agricultural fields for incidental feeding during migra­
tory periods. 

3.6 Cultural Resources 
Both prehistoric and historic cultural resources are 
distributed throughout Region 6. Formal consultation 
with regional archeologists is required for any activi­
ties that may affect these resources or whenever the 
effect is unknown. Units considered in this review have 
been previously farmed, reducing the likelihood that 
impacts on cultural resources will occur. 





 

 

 

 

 

 

 

 

 
 

CHAPTER 4—Environmental   
Consequences  

4.1 Effects Common to 
Developed Alternatives 
THREATENED AND ENDANgERED SPECIES  
All of the threatened and endangered species listed 
in appendix C, with the exception of whooping crane 
(Grus americana), piping plover (Charadrius melodus), 
interior least tern (Sterna antillarum), and Sprague’s 
pipit (Anthus spragueii), do not occur in farmed sites. 
These four bird species may visit corn and soybean 
fields during migratory periods but normally would 
not be present during normal farming operations. A 
review was conducted of any known impacts of the 
glyphosate-tolerant soybean and corn seed, pollen, and/ 
or other growing or residue plant parts for impacts on 
threatened and endangered species and their habitats 
listed in appendix C. None was found. 

USDA-APHIS completed EAs of the use of glypho­
sate-tolerant soybeans and corn (USDA-APHIS 2000, 
2007) prior to general release and found the following: 
1. There are no significant differences between the 

chemical compositions of glyphosate-tolerant soy­
beans and corn and conventional (glyphosate-intol­
erant) soybeans and corn. Contact with or ingestion 
of glyphosate-tolerant soybeans and corn is very 
unlikely to have any effect on any plant and animal. 

2. Feeding experiments with chickens failed to de­
tect any differences between glyphosate-tolerant 
soybeans and corn and conventional (glyphosate­
intolerant) soybeans and corn regarding mortality 
rates, weight gain, and reproductive rates. 

3. Corn and soybeans are not sexually compatible with 
any listed threatened or endangered plant species 
in Region 6; accordingly, there is no likelihood that 
there can be an unintended transfer of genes to a 
threatened or endangered species. 

4. Glyphosate-tolerant corn and soybeans are very 
unlikely to escape into natural habitats because 
corn and soybeans can only persist with intensive 
human management; accordingly, there is no chance 
they will escape into native habitats occupied by 
threatened or endangered species. 

5. In its final EAs for both crops, USDA-APHIS included 
an evaluation of the effects of glyphosate-tolerant 

corn and soybeans on threatened and endangered 
species. The final EAs concluded that no effect is 
expected on federally listed threatened and en­
dangered species, species proposed for listing, or 
their proposed or designated critical habitats from 
exposure to glyphosate-tolerant soybeans and corn 
or from exposure to label rates of glyphosate ex­
pected to be used in conjunction with glyphosate­
tolerant soybeans and corn. 

Based on past reviews as well as a current Section 7 
evaluation for species occurring in Region 6, it was 
determined that there would be no effect on threat­
ened and endangered species and their habitats listed 
in appendix C. 

CuLTuRAL RESOuRCES 
The consequences of the planned management on 
cultural resources are the same for both alternatives. 
Agricultural activities associated with farming and 
planting glyphosate-tolerant soybeans and corn have 
resulted in ongoing ground disturbance. Any additional 
effects on cultural or historic resources will be minor 
or non-existent. Any management actions with the 
potential to affect cultural resources require refuge 
or district manager review, as well as review by the 
Service’s regional archeologist in consultation with 
the State Historic Preservation Office as mandated 
by Section 106 of the National Historic Preservation 
Act. Areas considered in this review have been pre­
viously farmed or disturbed, reducing the likelihood 
that impacts on cultural resources will occur. 

4.2 Effects of Developed 
Alternatives 
This analysis of effects compares how the two devel­
oped alternatives adhere to Service policy and how 
they affect the wildlife, habitat, and socioeconomic is­
sues developed during public outreach, as listed below: 
1. Using glyphosate-tolerant soybeans and corn could 

provide an alternative for farming that poses less 
risk to wildlife. 

2. Agricultural herbicides could be toxic to wildlife. 
3. Use of glyphosate-tolerant soybeans and corn 

could make habitat restoration and management 
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more efficient and economical; increased costs as­
sociated with discontinuing the use of these crops 
could impede the progress of restoration efforts. 

4. Farming combined with using of glyphosate-tolerant 
soybeans and corn is an effective way to control 
invasive plants, especially smooth brome and other 
cool-season exotic grasses. 

5. Conservation tillage practices could be used by the 
Service to minimize soil erosion on cultivated lands. 

6. Using glyphosate-tolerant soybeans and corn could 
result in the development of herbicide-resistant 
weeds on System lands. 

7. Conventional (not glyphosate-tolerant) soybean 
and corn seeds may be more difficult to obtain in 
local communities. 

8. Not using glyphosate-tolerant soybeans and corn 
could make farming more costly for cooperators; 
local farming cooperators could lose income if farm­
ing is reduced or eliminated. 

9. Using glyphosate-tolerant soybeans and corn could 
affect certified organic farmers. 

ALTERNATIvE A: CONTINuE uSINg gL yPHOSATE-
TOLERANT SOyBEANS AND CORN FOR HABIT  AT  
RESTORATION AND MANAgEMENT ON SySTEM-  
MANAgED LANDS IN REgION 6 (NO ACTION)  

Summary of Alternative A Effects 
Alternative A allows for the use of conventional crops 
as well as glyphosate-tolerant soybeans and corn in a 
cropping sequence. Alternative A allows for repeated 
use of glyphosate to control invasive species before, 
during, and after the cropping season, thereby elimi­
nating or greatly reducing invasive species during all 
their growth stages. This treatment regime is par­
ticularly effective for elimination of smooth brome, 
which is the single greatest cause of native prairie 
seeding failures in Region 6. Farming, combined with 
the use of a wide-spectrum herbicide such as glypho­
sate, has been demonstrated to be very effective in 
controlling these nonnative and invasive plant species 
(Apfelbaum and Haney 2010, Helzer 2010, Smith et 
al. 2010). Experience has also shown this alternative 
to be the most successful in preparing a seedbed for 
prairie habitat restoration (Apfelbaum and Haney 
2010, Smith et al. 2010). 

Alternative A would result in timely and cost-ef­
fective restoration of habitat, as the associated seed 
and herbicides are readily available (Brookes and 
Barfoot 2010, Helzer 2010) and cooperative farmers 
can be readily located. Under this alternative, her­
bicide use would primarily be glyphosate, which has 
a relatively low toxicity (Brookes and Barfoot 2010, 
Cerdeira and Duke 2006, COBFLES 2010, Ferry and 
Anghaard 2008). When applied according to label speci­
fications, glyphosate is rain fast in a matter of hours, 

adheres closely to soil particles, and breaks down to 
inert substances in a matter of days, significantly 
reducing the potential to leach into groundwater or 
move into surface waters. 

Although physical and chemical properties of glypho­
sate reduce the potential for movement of glyphosate 
and its metabolite aminomethyl phosphonic acid into 
groundwater and surface waters, some translocation 
can occur. Based on a U.S. Geological Survey 5-year 
study conducted from 2001 to 2006, both glyphosate 
and aminomethyl phosphonic acid were detected in 
low amounts in surface water, groundwater, and soil 
samples (Scribner et al. 2007). However, because of 
the strong adsorption and microbial breakdown that 
does occur, concentrations tend to be low (Borggaard 
and Gimsing 2008). 

Under Alternative A, using glyphosate-tolerant 
corn or soybeans would have no effect on non-target 
or federally listed endangered or threatened species. 

Additionally, impacts on the local economy and 
cooperative farmers would not change because the 
majority of farming operations currently use glypho­
sate-tolerant soybeans and corn (COBFLES 2010); 
glyphosate-tolerant soybeans and corn were planted on 
93 percent of U.S. soybean acres (USDA-ERS 2010a) 
and 23 percent of U.S. corn acres in 2010 (86 percent 
of corn crops were a GM variety) (USDA-ERS 2010b). 

Wildlife Issues 

Issue 1. Using Glyphosate-Tolerant Soybeans and Corn Could 
Provide an Alternative for Farming That Poses Less Risk 
to Wildlife. Growing glyphosate-tolerant soybeans and 
corn has some conservation advantages over growing 
non-GM varieties. The use of glyphosate-tolerant crops 
increases the chances that conservation tillage (no-till) 
can be successfully used (Towery and Werblow 2010). 
Conservation tillage results in reduced soil disturbance 
and increased crop residue, which both decrease soil 
erosion, which in turn results in more productive land 
and cleaner water. Glyphosate is also fairly environ­
mentally benign, especially when compared to most 
other herbicides (Apfelbaum and Haney 2010, Duke 
and Powles 2008). Field and laboratory studies show 
it does not leach appreciably, has low potential for 
runoff (Shipitalo et al. 2008), is nontoxic to honeybees, 
is practically nontoxic to fish, may be slightly toxic to 
aquatic invertebrates, is slightly toxic to wild birds, 
and has no significant potential to accumulate in ani­
mal tissue (Oregon State University 1996). 

Commercial formulations of glyphosate may con­
tain additional chemicals (surfactants) to increase ef­
fectiveness. Some research indicates that there are 
commercial formulations of glyphosate that can neg­
atively affect amphibians (Dinehart et al. 2010) and 
aquatic communities in general (Relyea 2005, Vera et 
al. 2010), and it is likely that these additional chemicals 
cause the toxicity (Mann et al. 2009). These impacts 
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can be minimized by applying glyphosate following 
label restrictions, including those directing that the 
chemical should not be applied directly to water or to 
areas where surface water is present. Because there is 
a wide range of toxicity exhibited by different formu­
lations of glyphosate (Langeland 2006), these impacts 
can also be managed by using less toxic formulations. 

Issue 2. Agricultural Herbicides Could Be Toxic to 
Wildlife. Herbicides vary greatly in toxicity, and some 
have been banned by the U.S. Environmental Protec­
tion Agency (Buffington and McDonald 2006). 

Through its PUP program, the Service requires 
approval of a pesticide before it is applied on System-
managed land (USFWS 1982, 2005). In Region 6, 
refuge managers are annually provided a limited list 
of herbicides that they may review and approve for 
use on the System lands they manage. If the refuge 
manager wishes to use an herbicide not on the list, 
the pesticide must first be approved at the regional 
or national level. 

Using herbicides will not affect wildlife if the fol­
lowing actions are taken: 
1. Herbicides are applied following label restric­

tions. These restrictions include information re­
garding the use of a particular herbicide around 
water, near sensitive habitats, and near threat­
ened and endangered species. (For a list of restric­
tions, see www.cdms.net/LabelsMsds/LMDefault 
.aspx?pd=6935&t=1,2,3,4.) 

2. Conditions outlined in the Service’s cooperative 
farming agreement are followed. Many of these 
conditions relate to best management practices 
to protect soil and water and to manage pests and 
nutrients. (For a list of agricultural best manage­
ment practices followed by the Service, see www 
.epa.gov/owow/watershed/wacademy/acad2000/ 
agmodule/.) 

3. PUPs are completed. PUPs are required before the 
application of pesticides on System lands. Impacts 
on threatened or endangered species are considered 
during this annual review (USFWS 1982, 2005). 

4. IPM plans and comprehensive conservation plans 
that analyze the potential environmental impacts 
of herbicide use are completed for each System 
unit (USFWS 2010). 

Habitat Issues 

Issue 3. Using Glyphosate-Tolerant Soybeans and Corn 
Could Make Habitat Restoration and Management More 
Efficient and Economical; Increased Costs Associated 
with Discontinuing the Use of These Crops Could Impede 
the Progress of Restoration Efforts. The effects under 
this alternative are the same as the effects under Al­
ternative B, except that ultimately, more acres will 
be restored to natural habitat under this alternative. 

Restoration of natural habitats is a Service priority. 
As stated in the Improvement Act, “[w]here feasible 
and consistent with refuge purpose(s), we restore 
degraded or modified habitats in the pursuit of bio­
logical integrity, diversity, and environmental health.” 
In Region 6, this means converting farmland or sites 
dominated by invasive species to tall and mixed-grass 
native prairie. As mentioned in Section 2.5 above, farm­
land left to grow unmanaged would result in vegeta­
tion that does not meet habitat objectives on System 
lands. The typical restoration technique includes the 
continuation of farming and herbicide use until just 
before restoration planting occurs. Continued farming 
and herbicide use minimizes the number of residual 
weeds and weed seeds that will compete with the na­
tive vegetation to be planted. The use of glyphosate­
tolerant soybeans and corn results in timely and cost-
effective restoration of habitat as the associated seed 
and herbicides are readily available (Apfelbaum and 
Haney 2010, Brookes and Barfoot 2010, Helzer 2010). 
Certain herbicides that have commonly been used for 
weed control in corn, such as atrazine, remain active 
for up to 5 years in the soil and prevent many native 
grass and forb species from establishing (Smith et al. 
2010). By contrast, glyphosate breaks down quickly to 
inert substances and does not prevent establishment of 
native grass and forb species (Duke and Powles 2008). 
Excess residual vegetation can also make it difficult 
or impossible to operate the equipment used to plant 
native vegetation. Lastly, using farming to maintain 
sites in good condition makes restoration more eco­
nomically feasible, resulting in more acres of restored 
prairie over the long term. 

Issue 4. Farming Combined with Using Glyphosate-
Tolerant Soybeans and Corn Could Be an Effective Way 
to Control Invasive Plants, Especially Smooth Brome and 
Other Cool-Season Exotic Grasses. Invasive species of 
plants and animals is a growing problem on a global, 
national, and regional scale (Pimentel et al. 2005). 
Invasive species are a threat to agricultural and na­
tive habitats (USFWS 2009). To discourage invasive 
plants, the Service often continues farming land until 
just before restoration. It will be most cost-effective 
to prevent invasive plants from becoming established 
in areas that will be restored to native habitat by us­
ing glyphosate-tolerant soybeans and corn. 

Issue 5. Conservation Tillage Practices Could Be Used by 
the Service to Minimize Soil Erosion on Cultivated Lands. 
Conservation tillage results in reduced soil disturbance 
and increased crop residue, which together decrease 
soil erosion and maintain soil structure and diversity, 
which in turn results in more productive land and cleaner 
water. The use of glyphosate-tolerant soybeans and 
corn increases the chances that conservation tillage 
can be successfully used (Towery and Werblow 2010). 

www.cdms.net/LabelsMsds/LMDefault
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Issue 6. Using Glyphosate-Tolerant Soybeans and Corn 
Could Result in the Development of Herbicide-Resistant 
Weeds on System Lands. There are almost 200 spe­
cies of herbicide-resistant plants worldwide (Heap 
2010). Herbicide resistance is a predictable and grow­
ing problem. For example, glyphosate tolerance in 
horseweed (Conyza canadensis) was first identified 
in Maryland in 2001 (VanGessel 2001) and has been 
documented in Nebraska, Kansas, as well as a number 
of states adjacent to Region 6 (Heap 2010). Almost 90 
percent of all herbicide-tolerant crops are glyphosate­
tolerant. The use of glyphosate is being threatened by 
the evolution of glyphosate-tolerance in weeds (Duke 
and Powles 2008). Glyphosate-tolerant soybeans and 
corn were planted on 93 percent of U.S. soybean acres 
(USDA-ERS 2010a) and 23 percent of U.S. corn acres 
in 2010 (86 percent of corn crops were a GM variety) 
(USDA-ERS 2010b). Regular, widespread use of the 
same herbicide increases the risk of developing her­
bicide tolerance. IPM techniques minimize the like­
lihood of herbicide resistance by regularly changing 
the active ingredient in the herbicide as well as the 
mode of action. In addition, IPM techniques used by 
the Service incorporate rotating the type of herbicide 
used, rotating the crop planted, and using mechani­
cal and biological control methods to achieve control. 
Using glyphosate-tolerant soybeans and corn would 
help manage herbicide resistance of weeds on System 
lands because it would be an additional technique to 
use in weed management. On private lands where 
IPM may not be used, glyphosate-tolerant soybeans 
and corn are so widely and regularly used that their 
use encourages herbicide resistance (Duke and Powles 
2008). Effective use of IPM will help manage herbicide 
resistance (USFWS 2004). 

Concern for glyphosate-tolerant weeds becoming 
established in System lands planned for habitat resto­
ration is also minimized by the fact that once the na­
tive species are planted, glyphosate will likely never 
be sprayed on the field in the future. Not only would 
managers kill the targeted weeds, but they would 
also kill the very expensive native grasses and forbs 
that had recently been planted with an application 
of the wide spectrum herbicide glyphosate. In ad
dition, the documented glyphosate tolerance in the 
U.S. is for annual agricultural weeds. These annual 
weeds will fade and disappear within 3–5 years from 
the prairie seeding, as perennial native grasses and 
forbs become established and out-compete the annual 
weeds.  More selective herbicides, other than glypho
sate, would be used to control any invasive weeds in  
new prairie seedings.  

­

­

Socioeconomic Issues 

Issue 7. Conventional (Not Glyphosate-Tolerant) Soy-
bean and Corn Seeds May Be More Difficult to Obtain 
in Local Communities. Glyphosate-tolerant soybeans 

and corn were planted on 93 percent of U.S. soybean 
acres (USDA-ERS 2010a) and 23 percent of U.S. corn 
acres in 2010 (86 percent of corn crops were a GM va­
riety) (USDA-ERS 2010b). Under Alternative A, both 
glyphosate-tolerant soybeans and corn as well as non-
GM seeds could still be used in System farming opera­
tions. The availability of traditional seed and the cost 
for traditional seed can vary widely among locations 
(Mike Brown; USFWS; personal communications; 2010). 

Issue 8. Not Using Glyphosate-Tolerant Soybeans and Corn 
Could Make Farming More Costly for Cooperators; Local 
Farming Cooperators Could Lose Income if Farming Is Re-
duced or Eliminated. According to Brookes and Barfoot 
(2010), the overall cost of planting glyphosate-tolerant 
soybeans results in a cost savings of between $30 and 
$85 per hectare. This savings is attributable to reduced 
fuel costs (less tilling required) and reduced herbicide 
costs. Overall costs for glyphosate are cheaper than 
other herbicides used in conventional soybean fields. 
For glyphosate-tolerant corn, the savings are approxi­
mately $17 per hectare (Brookes and Barfoot 2010). 
Therefore overall, farm income is increased through 
the use of glyphosate-tolerant varieties compared with 
conventional varieties. 

In general, farming practices would continue un­
changed under Alternative A. As existing farmland on 
System lands is seeded back to native prairie, fewer 
acres of farmland on System lands will exist. How­
ever, such decreases in currently farmed acres will 
be offset through additional farming in preparation 
for prairie restoration of deteriorated fields of exotic 
grasses or areas that were managed through the go-
back method. Newly acquired fee title lands will also 
likely contain existing farmland that requires prairie 
restoration. In most situations, the acres of System 
lands farmed by an individual cooperator make up a 
small percentage of the cooperator’s entire farming 
operation, limiting the economic impact on individu­
als if farming operations are scaled back. Cooperative 
farming agreements and special use permits used to 
authorize farming on System lands in Region 6 are 
limited to a maximum of 5 years, with many covering 
only 3 or 4. There are no guarantees for future farming 
given or implied beyond these specified timeframes. 
Such limits allow cooperators to plan accordingly and 
reduce any potential economic impact. 

Issue 9. Using Glyphosate-Tolerant Soybeans and Corn 
Could Affect Certified Organic Farmers. A review of po­
tential impacts of glyphosate-tolerant soybeans and 
corn on organic farmers was completed by USDA­
APHIS prior to its general release (2000, 2007). The 
conclusion of these reviews was that for soybeans, 
there should be no apparent potential for significant 
impact on organic farming through deregulation and 
general release. Soybeans are highly self-pollinated 
with large, heavy seeds that are not easily dispersed. 
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Consequently, minimal buffer zones are needed to pre­
vent cross-pollination to other soybeans or contami­
nation of adjacent agricultural land (USDA-APHIS 
2007). The conclusion made for corn was that all corn, 
whether genetically modified or not, can transmit pol­
len to nearby corn fields. A small influx of pollen origi­
nating from a given corn variety does not appreciably 
change the characteristics of corn in adjacent fields. 
The frequency of occurrence decreases with increas­
ing distance from the pollen source such that it is neg­
ligible by 660 feet, the isolation distance considered 
safe for certified corn seeds (USDA-APHIS 2000). 
Typically, organic farmers provide their own buffers 
to ensure that they meet organic farming standards. 
If refuge or wetland management district managers 
are made aware of adjacent certified organic farm 
acres for soybeans or corn, measures may be taken to 
address neighboring landowner concerns and provide 
a buffer if warranted. 

ALTERNATIvE B: DISALLOW THE uSE OF     
gLyPHOSATE-TOLERANT SOyBEANS AND CORN   
FOR HABITAT RESTORATION AND MANAgEMENT   
ON SySTEM-MANAgED LANDS IN REgION 6   

Summary of Alternative B Effects 
Alternative B would disallow the use of glyphosate­
tolerant corn and soybeans as part of a restoration 
program on System lands in Region 6. Conventional 
crops would still be allowed. Alternative B would 
result in reduced control of invasive plants. Control 
measures in conventional fields would typically include 
applying an array of pre-emergent and post-emergent 
herbicides that are more toxic than glyphosate (Cer­
deira and Duke 2006, COBFLES 2010). The control of 
cool-season exotic grasses—especially smooth brome— 
would be limited because glyphosate would not be 
applied during the growing season. In addition, some 
herbicides applied under this alternative may persist 
in the soil for up to 5 years, which would inhibit the 
germination and growth of native grasses and forbs 
(Smith et al. 2010). Under Alternative B, herbicide use 
would include an array of pesticides, including glypho­
sate. Available pesticides that are typically used with 
conventional soybeans and corn generally have more 
potential to move offsite, leach into groundwater, and 
take much longer to break down to inert substances 
(Brookes and Barfoot 2010, Cerdeira and Duke 2006, 
COBFLES 2010, Ferry and Anghaard 2008). 

Alternatives A and B are both viable options in cur­
rent farming operations. However, glyphosate-tolerant 
crops are widespread within the U.S., accounting for 
93 percent of U.S. soybean acres (USDA-ERS 2010a) 
and 23 percent of U.S. corn acres in 2010 (86 percent 
of corn crops were a GM variety) (USDA-ERS 2010b). 
Under Alternative B, it may be more difficult to find 
cooperators willing to farm conventional crops only. 

Under Alternative B, using conventional corn, 
soybeans, and other crops on currently farmed or 
previously tilled System lands would have no effect 
on federally listed endangered or threatened species. 
All of the threatened and endangered species listed 
in appendix C, with the exception of whooping crane, 
piping plover, interior least tern, and Sprague’s pipit, 
do not occur in cropped sites. These four bird species 
may visit corn, soybean, and other crop fields during 
migratory periods but would not be present during 
normal farming operations. 

Under Alternative B, impacts on non-target native 
plant species may occur, particularly from carryover of 
certain herbicides; this could affect native plant species 
seeded during habitat restoration (Smith et al. 2010). 

Under Alternative B, farm income would be re­
duced due to higher production costs (Brookes and 
Barfoot 2010). 

Wildlife Issues 

Issue 1. Using Glyphosate-Tolerant Soybeans and Corn 
Could Provide an Alternative for Farming That Poses Less 
Risk to Wildlife. Growing glyphosate-tolerant soybeans 
and corn has some conservation advantages over grow­
ing non-GM varieties. The use of glyphosate-tolerant 
crops increases the chances that conservation tillage 
can be successfully used (Towery and Werblow 2010). 
Conservation tillage results in reduced soil disturbance 
and increased crop residue, which both decrease soil 
erosion, which in turn results in more productive land 
and cleaner water. Under Alternative B, traditional 
farming practices such as complete tillage at the end 
of the growing season, and partial tillage during the 
growing season (in corn fields), would increase the 
disturbance of the soil and decrease the amount of 
crop residue. Both of these have the potential to in­
crease soil erosion. 

Glyphosate is also fairly environmentally benign, 
especially when compared to most other herbicides 
used in conventional farming (Duke and Powles 2008). 
Field and laboratory studies show it does not leach ap­
preciably, has low potential for runoff (Shipitalo et al. 
2006), is nontoxic to honeybees, is practically nontoxic 
to fish, may be slightly toxic to aquatic invertebrates, 
is only slightly toxic to wild birds, and has no signifi­
cant potential to accumulate in animal tissue (Oregon 
State University 1996). 

Alternative B would include applying an array of 
pre-emergent and post-emergent herbicides that are 
more toxic to wildlife, fish, and other aquatic organ­
isms; may move in surface waters more readily; and 
take longer to break down to inert substances than 
glyphosate (Cerdeira and Duke 2006, COBFLES 2010). 

Issue 2. Agricultural Herbicides Could Be Toxic to Wildlife. 
Herbicides vary greatly in toxicity, and some have 
been banned by the U.S. Environmental Protection 
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Agency (Buffington and McDonald 2006). In general, 
most herbicides used in conventional farming practices 
to control weeds are more toxic to wildlife (Cerdeira 
and Duke 2006, COBFLES 2010). 

Through its PUP program, the Service requires 
approval of a pesticide before it is applied on System-
managed land (USFWS 1982, 2005). In Region 6, 
refuge managers are annually provided a limited list 
of herbicides that they may review and approve for 
use on the System lands they manage. If the refuge 
manager wishes to use an herbicide not on the list, 
the pesticide must first be approved at the regional 
or national level. 

Using herbicides will not affect wildlife if the fol­
lowing actions are taken: 
1. Herbicides are applied following label restric­

tions. These restrictions include information re­
garding the use of a particular herbicide around 
water, near sensitive habitats, and near threat­
ened and endangered species. (For a list of restric­
tions, see www.cdms.net/LabelsMsds/LMDefault 
.aspx?pd=6935&t=1,2,3,4.) 

2. Conditions outlined in the Service’s cooperative 
farming agreement are followed. Many of these 
conditions relate to best management practices to 
protect soil and water and to manage pest and nu­
trients. (For a list of agricultural best management 
practices followed by the Service, see www.epa.gov/ 
owow/watershed/wacademy/acad2000/agmodule/.) 

3. PUPs are completed. PUPs are required before the 
application of pesticides on System lands. Impacts 
on threatened or endangered species are considered 
during this annual review (USFWS 1982, 2005). 

4. IPM plans and comprehensive conservation plans 
that analyze the potential environmental impacts 
of herbicide use are completed for each System 
unit (USFWS 2010). 

Habitat Issues 

Issue 3. Using Glyphosate-Tolerant Soybeans and Corn 
Could Make Habitat Restoration and Management More 
Efficient and Economical; Increased Costs Associ-
ated with Discontinuing the Use of These Crops Could 
Impede the Progress of Restoration Efforts. Restoration 
of natural habitats is a Service priority. As stated in 
the Improvement Act, “[w]here feasible and consis­
tent with refuge purpose(s), we restore degraded or 
modified habitats in the pursuit of biological integrity, 
diversity, and environmental health.” In Region 6, this 
usually means converting farmland to tall and mixed-
grass prairie on fields capable of growing corn or soy­
beans. As mentioned in Section 2.5 above, farmland 
left to grow unmanaged would result in vegetation 
that does not meet the purposes of System lands. The 
typical restoration technique includes the continu­
ation of farming and herbicide use until just before 

restoration planting occurs. Continued farming and 
herbicide use minimizes the number of residual weeds 
and weed seeds that will compete with the native veg­
etation to be planted. The control of cool-season exotic 
grasses—especially smooth brome—would be limited 
because glyphosate would not be applied during the 
growing season. In addition, some herbicides applied 
under this alternative may persist in the soil for up 
to 5 years, which would inhibit the germination and 
growth of native grasses and forbs (Smith et al. 2010). 
By contrast, glyphosate breaks down quickly to inert 
substances and does not prevent establishment of na­
tive grass and forb species (Duke and Powles 2008). 

The use of glyphosate-tolerant soybeans and corn 
results in timely and cost-effective restoration of habitat 
because the associated seed and herbicides are read­
ily available (Brookes and Barfoot 2010, Helzer 2010). 
Because glyphosate-tolerant varieties of soybeans and 
corn are now dominant in Region 6, it would be less 
cost-effective to prepare farmland for conversion to 
native habitats without the use of glyphosate-tolerant 
soybeans and corn. 

Issue 4. Farming Combined with Using Glyphosate-
Tolerant Soybeans and Corn Could Be an Effective Way 
to Control Invasive Plants, Especially Smooth Brome and 
Other Cool-Season Exotic Grasses. Invasive species of 
plants and animals are a growing problem on a global, 
national, and regional scale (Pimentel et al. 2005). 
Invasive species are a threat to agricultural and na­
tive habitats (USFWS 2009). To discourage invasive 
plants, the Service often continues farming land until 
just before restoration. Under Alternative B, the con­
trol of cool-season exotic grasses—especially smooth 
brome—would be limited because glyphosate would 
not be applied during the growing season. In addi­
tion, some herbicides applied under this alternative 
may persist in the soil for up to 5 years, which would 
inhibit the germination and growth of native grasses 
and forbs (Smith et al. 2010). 

Issue 5. Conservation Tillage Practices Could Be Used 
by the Service to Minimize Soil Erosion on Cultivated 
Lands. Conservation tillage results in reduced soil dis­
turbance and increased crop residue, which decrease 
the potential for soil erosion. Reduced soil erosion 
results in more productive land and cleaner water. 
Under Alternative B, the likelihood that conservation 
tillage could be used successfully would be decreased 
because glyphosate would not be applied during the 
growing season (Towery and Werblow 2010). 

Issue 6. Using Glyphosate-Tolerant Soybeans and Corn 
Could Result in the Development of Herbicide-Resistant 
Weeds on System Lands. Under Alternative B, the use 
of glyphosate-tolerant soybeans and corn for habitat 
restoration and management would no longer be al­
lowed. However, the herbicide glyphosate may still be 

http:www.epa.gov
www.cdms.net/LabelsMsds/LMDefault
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used. A typical scenario would be to use glyphosate 
to kill all growing plants in fields dominated by exotic 
grasses and invasive species prior to farming. The field 
would then be farmed using traditional soybeans, corn, 
or other crops. In the final year of farming, glyphosate 
may be applied after harvest and again the following 
spring, prior to seeding native species. 

There are almost 200 species of herbicide-resistant 
plants worldwide (Heap 2010). Herbicide resistance 
is a predictable and growing problem. For example, 
glyphosate tolerance in horseweed was first identified 
in Maryland in 2001 (VanGessel 2001) and has now 
been documented in Nebraska, Kansas, as well as a 
number of states adjacent to Region 6 (Heap 2010). 
Almost 90 percent of all herbicide-tolerant crops are 
glyphosate-tolerant. The use of glyphosate is being 
threatened by the evolution of glyphosate tolerance 
in weeds (Duke and Powles 2008). Glyphosate-tolerant 
soybeans and corn were planted on 93 percent of U.S. 
soybean acres (USDA-ERS 2010a) and 23 percent of 
U.S. corn acres in 2010 (86 percent of corn crops were 
a GM variety) (USDA-ERS 2010b). Regular, wide
spread use of the same herbicide increases the risk of 
developing herbicide tolerance. IPM techniques mini
mize the likelihood of herbicide resistance by regu
larly changing the active ingredient in the herbicide 
as well as the mode of action. In addition, IPM calls 
for rotating herbicides, rotating crops, and using me
chanical and biological control methods to achieve pest 
control. Using glyphosate-tolerant soybeans and corn 
would help manage herbicide resistance of weeds on 
System lands because it would be an additional weed 
management technique. On private lands where IPM 
may not be used, glyphosate-tolerant soybeans and 
corn are so widely and regularly used that their use 
actually encourages herbicide resistance (Duke and 
Powles 2008). Effective use of IPM will help manage 
herbicide resistance (USFWS 2004). 

­

­
­

­

Socioeconomic Issues 

Issue 7. Conventional (Not Glyphosate-Tolerant) Soybean 
and Corn Seeds May Be More Difficult to Obtain in Local 
Communities. Glyphosate-tolerant soybeans and corn 
were planted on 93 percent of U.S. soybean acres 
(USDA-ERS 2010a) and 23 percent of U.S. corn acres 
in 2010 (and 86 percent of corn crops were a GM vari­
ety) (USDA-ERS 2010b). Under Alternative B, only 
conventional soybeans and corn seeds would be used 
in System farming operations in Region 6. Conven­
tional seeds are still available commercially; however, 
advanced planning by cooperators would be needed 
as distribution of conventional seed can be limited. 

Issue 8. Not Using Glyphosate-Tolerant Soybeans and 
Corn Could Make Farming More Costly for Cooperators; 
Local Farming Cooperators Could Lose Income if Farm-
ing Is Reduced or Eliminated. Under Alternative B, 

production costs associated with planting conventional 
soybeans and corn are higher due to increased costs 
for fuel (more tilling required) and due to more costly 
herbicides used to control weeds (Brookes and Barfoot 
2010). This would result in decreased farm revenue 
for System cooperative farmers. This coupled with 
the difficulty in finding conventional seed varieties 
may result in fewer farmers willing to participate in 
refuge farming programs. As a result, fewer acres of 
current or former cropland would be available for na­
tive prairie restoration as the Service does not have 
the equipment nor the financial resources to implement 
an active prairie restoration program within existing 
budget limitations. 

As in Alternative A, as existing farmland on System 
lands is seeded back to native prairie, fewer acres of 
farmland on System lands will exist. However, such 
decreases will be offset through additional farming (al­
though reduced) in preparation for prairie restoration 
of deteriorated fields of exotic grasses or areas that 
were managed through the go-back method. Newly 
acquired fee title lands will also likely contain exist­
ing farmland that requires prairie restoration. In most 
situations, the acres of System lands farmed by an 
individual cooperator make up a small percentage of 
the cooperator’s entire farming operation, limiting the 
economic impact on individuals. Cooperative farming 
agreements and special use permits used to authorize 
farming on System lands in Region 6 are limited to a 
maximum of 5 years, with many covering only 3 or 4. 
There are no guarantees for future farming given or 
implied beyond these specified timeframes. Such limits 
allow cooperators to plan accordingly and reduce any 
potential economic impact. 

Issue 9. Using Glyphosate-Tolerant Soybeans and Corn 
Could Affect Certified Organic Farmers. Under Alterna­
tive B, glyphosate-tolerant soybeans and corn would 
not be used on System lands for habitat restoration 
and management purposes. Consequently, there would 
be no potential impacts on adjacent organic farmers. 

4.3 Comparison of 
Alternatives 
A comparison of Alternatives A and B is shown in 
table 1. 

4.4 Environmental Justice 
Presidential Executive Order 12898, Federal Actions 
to Address Environmental Justice in Minority Popu­
lations and Low-Income Populations, was signed by 
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Table 1. Comparison of Alternatives A and B. 
Alternative A: Continue using Alternative B: Disallow the use of 

glyphosate-tolerant soybeans and glyphosate-tolerant soybeans and 
Issue corn for habitat restoration and corn for habitat restoration and 

management on System-managed management on System-managed 
lands in Region 6 (No Action) lands in Region 6 

Wildlife Issues 

1. Using glyphosate-tolerant soybeans Increased use of conservation tillage Decreased use of conservation tillage 
and corn could provide an alternative for and reduced overall toxicity to wildlife would be expected, and an increased 
farming that poses less risk to wildlife. species would be expected. use of herbicides that, in general, are 

more toxic to wildlife than glyphosate. 

2. Agricultural herbicides could be toxic Glyphosate is less toxic to fish and wild- Varies; however, most other commonly 
to wildlife. life than other commonly used agricul used herbicides are more toxic to fish 

tural herbicides. and wildlife. 

Habitat Issues 

3. Use of glyphosate-tolerant soybeans Restoration of prairie is more effective Restoration of prairie is less effective 
and corn could make habitat restora and less costly. and more costly. 
tion and management more efficient 
and economical; the increased costs as
sociated with discontinuing the use of 
these crops could impede the progress 
of restoration efforts. 

4. Farming combined with using glypho More effective control of invasive plants Less effective control of invasive plants. 
sate-tolerant soybeans and corn could due to more timely application of glypho
be an effective way to control invasive sate during the growing season. 
plants, especially smooth brome and 
other cool-season exotic grasses. 

5. Conservation tillage practices could Increased use of conservation tillage Decreased use of conservation tillage 
be used by the Service to minimize soil would be expected. would be expected. 
erosion on cultivated lands. 

6. Using glyphosate-tolerant soybeans Lower risk of developing glyphosate­ Less risk of developing glyphosate-resis
and corn could result in the develop resistant weeds due to IPM practices, tant weeds due to the reduced amount of 
ment of herbicide-resistant weeds on as well as the fact that glyphosate would glyphosate used in conventional fields. 
System lands. not be used once a field as been restored 

to prevent damage to native vegetation. 

Socioeconomic Issues 

7. Conventional (not glyphosate-tolerant) Readily available seed. Limited availability in some local com
soybean and corn seeds may be more munities; may be more costly due to 
difficult to obtain in local communities. limited supplies. 

8. Not using glyphosate-tolerant soy- No change from current costs because Reduced profitability based on higher 
beans and corn could make farming more cooperators have the choice of crop vari costs associated with growing conven
costly for cooperators; local farming co eties to be used in restoration program. tional soybeans and corn. 
operators could lose income if farming 
is reduced or eliminated. 

9. Using glyphosate-tolerant soybeans No effect on organic soybeans; no effect No effect on organic soybeans or or-
and corn could affect certified organic on organic corn with buffer. ganic corn. 
farmers. 

­

­

­

­
­

­
­

­

­ ­
­
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President Clinton on February 11, 1994. Its purpose 
was to focus the attention of federal agencies on the 
environmental and human health conditions of minority 
and low-income populations with the goal of achieving 
environmental protection for all communities. The or­
der directed federal agencies to develop environmental 
justice strategies to aid in identifying and addressing 
disproportionately high and adverse human health or 
environmental effects of their programs, policies, and 
activities on minority and low income populations. The 
order is also intended to promote nondiscrimination in 
federal programs substantially affecting human health 
and the environment, and to provide minority and low-
income communities with access to public information 
and participation in matters relating to human health 
or the environment. Neither management alternative 
described in this EA would disproportionately place 
any adverse environmental, economic, social, or health 
impact on minority and low-income populations. 

4.5 Cumulative Impacts 
Cumulative impacts are effects on the environment 
that result from the incremental impact of an action 
when added to other past, present, and reasonably fore­
seeable future actions. Potential cumulative impacts 
for the alternatives are described in this section. The 
discussion considers the interaction of activities on 
System lands in Region 6 with other actions occurring 
over a larger spatial and temporal frame of reference. 

As set forth in the Service Manual, Service policy 
states: “[w]e do not allow refuge uses or management 
practices that result in the maintenance of nonnative 
plant communities unless we determine there is no fea­
sible alternative for accomplishing refuge purpose(s)” 
(601 FW 3 of the Service Manual). 

This policy and trends in land management prac­
tices indicate that future actions will result in more 
restoration of cropland to natural habitats on System 

lands. Conversion of farmland to natural habitats is 
likely to have little impact on the System on a regional 
scale, as farmland currently makes up only 0.4 percent 
of the total fee title acres in Region 6. Restoration to 
natural habitats could play a larger role in the future 
as new land is added to the system. An estimated 25 
percent of the land that could be purchased in Region 
6 is currently farmed. However, given the high cost 
of prairie restoration activities, refuge managers will 
remain limited in the number of new acres that can 
be farmed and subsequently planted back to native 
grass. Thus in the foreseeable future, we don’t ex­
pect to see a significant increase in the total number 
of acres farmed at one time throughout the region. In 
addition, existing fee title acres that are composed of 
exotic grasses and other invasive species and that have 
been previously farmed may be converted to native 
grass and forb species. The effective restoration of 
additional mixed-grass and tallgrass prairie habitats 
using glyphosate-tolerant soybeans and corn will im­
prove the available habitat on individual refuges and 
waterfowl production areas for grassland-dependent 
migratory birds, grassland-dependent insects, and 
grassland-dependent resident wildlife species. 

The effective restoration of degraded and weed-in­
fested habitats on System lands to native mixed-grass 
and tallgrass prairie that can be managed through 
prescribed fire and prescribed grazing would cumula­
tively reduce needed expenditures of labor and funds 
for weed control efforts on System lands in Region 6. 

4.6 Proposed Action 
Based on the analysis above, the proposed action is 
Alternative A: Continue using glyphosate-tolerant 
soybeans and corn for habitat restoration and man­
agement on System-managed lands in Region 6 (No 
Action). 





 
 

 

CHAPTER 5—Consultation and  
Coordination  

5.1 Planning Team and 
Contributors 
The Planning Team was made up of representatives 
from both Regions 3 and 6 and included Kevin Bren­
nan and Doug Wells from Fergus Falls Wetland Man­
agement District, Sandra Siekaniec from Region 3 
regional office, Mike Brown from Cypress Creek Na­
tional Wildlife Refuge, Mike Artmann from Region 
6 regional office, and Tom Koerner from Sand Lake 
National Wildlife Refuge Complex. 

All members of the Planning Team contributed to 
the development of this EA. Activities included public 
scoping, reviewing comments, researching and reading 
literature, interviewing refuge managers, producing 
maps, and writing and editing the EA. 

5.2 Agencies Consulted 
The following agencies were consulted during the de­
velopment of this EA: 

■■ USDA-APHIS Biotechnology Regulatory Services 
■■ U.S. Environmental Protection Agency, Biopesti­

cides and Pollution Prevention Division 
■■ U.S. Food and Drug Administration, Center for 

Food Safety and Applied Nutrition 
■■ Executive Office of the President, Office of Science 

and Technology Policy 

5.3 Document Availability 
Additional copies of this EA are available from the 
following offices and Web sites. 

U.S. Fish and Wildlife Service  
Sand Lake National Wildlife Refuge  
39650 Sand Lake Drive  
Columbia, South Dakota 57433  
605/885 6320  
www.fws.gov/sandlake/  

U.S. Fish and Wildlife Service  
Region 6, Division of Refuge Planning  
134 Union Blvd., Suite 300  
Lakewood, Colorado 80228  
303/236 4381  
www.fws.gov/mountain-prairie/  

www.fws.gov/mountain-prairie
www.fws.gov/sandlake




 

Appendix A 
Authority 

This appendix contains a list of additional laws, regula
tions, policies, and executive orders that influence the 
National Wildlife Refuge System (System) beyond those 
discussed in Section 1.5 of the Draft Environmental 
Assessment: Use of Genetically Modified, Glyphosate-
Tolerant Soybeans and Corn on National Refuges in 
the Mountain–Prairie Region, as completed by the 
U.S. Fish and Wildlife Service (Service). 

The National Wildlife Refuge System Improve
ment Act of 1997 (Public Law [P.L.] 105-57) indicates 
in Section 4, Mission of the System, that “the mission 
of the System is to administer a national network of 
lands and waters for the conservation, management, 
and where appropriate restoration of the fish, wildlife, 
and plant resources and their habitats with the United 
States for the benefit of present and future genera
tions of Americans.” Section 5, Administration of the 
System, states that ‘‘in administering the System, the 
Secretary shall— (A) provide for the conservation 
of fish, wildlife, and plants, and their habitats within 
the System; (B) ensure that the biological integrity, 
diversity, and environmental health of the System are 
maintained for the benefit of present and future gen
erations of Americans.” This direction was clarified in 
601 FW 3 of the Service Manual, as discussed below. 

The Service’s Biological Integrity, Diversity, and 
Environmental Health Policy (601 FW 3 of the Service 
Manual) directs refuges to “prevent the introduction 
of invasive species, detect and control populations of 
invasive species, and provide for restoration of native 
species and habitat conditions in invaded ecosystems.” 
This policy further directs refuge managers to “develop 
integrated pest management strategies that incorporate 
the most effective combination of mechanical, chemi
cal, biological, and cultural controls while considering 
the effects on environmental health.” 

­

­

­

­

­

Presidential Executive Order 12996 (March 25, 
1996), Management and General Public Use of the 
National Wildlife Refuge System, provides guidance 
to the Service relative to management of the System. 
Section 2(b) states “[f]ish and wildlife will not prosper 
without high-quality habitat, and without fish and wild
life, traditional uses of refuges cannot be sustained. 
The Refuge System will continue to conserve and 
enhance the quality and diversity of fish and wildlife 
habitat within refuges.” 

The Fish and Wildlife Act of 1956 (16 United States 
Code [U.S.C.] 742a–742j), as amended, provides general 
guidance which can be interpreted to include habitat 
management and restoration that requires the Secre
tary of the Interior to take steps “required for the de
velopment, management, advancement, conservation, 
and protection of fish and wildlife resources” (742f.a.4). 

Presidential Executive Order 13112 (February 3, 
1999), Invasive Species, provides general guidance to 
federal agencies relative to invasive species. Section 
2(a)(2), states: “Each federal agency whose actions 
may affect the status of invasive species shall, to the 
extent practicable and permitted by law, subject to 
the availability of appropriations, and within Admin
istration budgetary limits, use relevant programs 
and authorities to: (i) prevent the introduction of in
vasive species; (ii) detect and respond rapidly to and 
control populations of such species in a cost-effective 
and environmentally sound manner; (iii) monitor inva
sive species populations accurately and reliably; (iv) 
provide for restoration of native species and habitat 
conditions in ecosystems that have been invaded; (v) 
conduct research on invasive species and develop 
technologies to prevent introduction and provide for 
environmentally sound control of invasive species; and 
(vi) promote public education on invasive species and 
the means to address them.” 

­

­
­

­

­

­





 

Appendix B 
List of Preparers and Reviewers1 

Name Title Organization and Location 

Tom Koerner Deputy Project Leader USFWS, Sand Lake National Wildlife Refuge Complex, 
Columbia, South Dakota 

Mike Artmann Wildlife Biologist USFWS, Region 6, Planning Division, Lakewood, Colorado 

David Lucas Chief of Planning USFWS, Region 6, Planning Division, Lakewood, Colorado 

Kevin Brennan Retired, Project Leader USFWS, Fergus Falls Wetland Management District, Fergus 
Falls, Minnesota 

Doug Wells Wildlife Refuge Specialist USFWS, Fergus Falls Wetland Management District, Fergus 
Falls, Minnesota 

Sandra Siekaniec Deputy Refuge Supervisor USFWS, Region 3, Refuges, Minneapolis, Minnesota 

Mike Brown Wildlife Refuge Manager Cypress Creek National Wildlife Refuge, Ullin, Illinois 

Paul Cornes Refuge Supervisor USFWS, Division of Refuges, Lakewood, Colorado 

Noreen Walsh Deputy Regional Director USFWS, Region 6, Lakewood, Colorado 

1 Additional review provided by ICF International, Sacramento, California . 
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Appendix D 
Compatibility Determination 

D.1 use 
Use of glyphosate-tolerant soybeans and corn for habi­
tat restoration and management on National Wildlife 
Refuge System (System) owned or managed lands in 
Region 6. 

D.2 Refuge Name 
■■ Arrowwood Complex 
■■ Audubon Complex 
■■ Devils Lake Complex 
■■ Flint Hills National Wildlife Refuge 
■■ Huron Wetland Management District 
■■ Kirwin National Wildlife Refuge 
■■ Kulm Wetland Management District 
■■ Lake Andes Complex 
■■ Long Lake Complex 
■■ Madison Wetland Management District 
■■ Marais des Cygnes National Wildlife Refuge 
■■ Quivira National Wildlife Refuge 
■■ Rainwater Basin Wetland Management District 
■■ Souris River Basin Complex 
■■ Sand Lake Complex 
■■ Tewaukon Complex 
■■ Waubay Complex 

D.3 County 
All counties within National Wildlife Refuges and Wet­
land Management Districts listed above in Region 6. 

D.4 Establishing and 
Acquisition Authority(ies) 
System lands are managed consistent with a number 
of federal statutes, regulations, policies, and other 

guidance. The National Wildlife Refuge System Ad­
ministration Act of 1966, as amended (16 United States 
Code [U.S.C.] 668dd–668ee) (Administration Act) is 
the core statute guiding management of the System. 

The National Wildlife Refuge System Improve­
ment Act of 1997 (Public Law [P.L.] 105-57) made 
important amendments to the Administration Act, 
one of which was the mandate that a comprehensive 
conservation plan be completed for every unit of the 
System. Among other things, comprehensive conser­
vation planning has required field stations to assess 
their current farming program and establish objec­
tives for the future. 

The Migratory Bird Hunting Stamp Act of March 
16, 1934, as amended by section 3 of the Act of August 
1, 1958 (72 Stat. 486, 16 U.S.C. sec. 716 d[c]), authorized 
the Secretary of Interior to acquire small wetland or 
pothole areas suitable as Waterfowl Production Areas. 

Additional Authorities include the following: Con­
solidated Farm and Rural Development Act, Migra­
tory Bird Conservation Act, North American Wet­
lands Conservation Act, and the Emergency Wetlands 
Resources Act. 

D.5 Refuge Purpose(s) 
■■ As “a refuge and breeding ground for migratory 

birds and other wildlife, for use as an inviolate sanc­
tuary, or for any other management purpose for 
migratory birds.” Migratory Bird Conservation Act 

■■ As “Waterfowl Production Areas” subject to “[ . . .] 
all of the provisions of such Act [Migratory Bird 
Conservation Act] [ . . .] except the inviolate sanctu­
ary provisions.” 16 U .S .C . 718(c) Migratory Bird 
Hunting and Conservation Stamp 

■■ For “any other management purpose, for migra­
tory birds.” 16 U .S .C . sec . 715d Migratory Bird 
Conservation Act 

■■ For “conservation purposes [ . . .]” 7 U .S .C . sec . 2002 
Consolidated Farm and Rural Development Act 

Establishing Authorities and Refuge Purposes for 
individual Units may be obtained online at www 
.fws.gov/refuges/policiesandbudget/purposes/ 
Purposes_Search.cfm. 
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D.6 National Wildlife Refuge 
System Mission 

The mission of the System is to administer 
a national network of lands and waters for 
the conservation, management, and where 
appropriate, restoration of the fish, wildlife, 
and plant resources and their habitats within 
the United States for the benefit of present and 
future generations of Americans . 

D.7 Description of use 
What is the use? Is the use a wildlife-dependent public 
use? The use is as follows: use of glyphosate-tolerant 
corn and soybeans for habitat restoration and manage­
ment purposes on lands owned in fee title or managed 
through agreement by the National Wildlife Refuge 
System in Region 6. The primary use will be to prepare 
a seedbed on previously or currently cropped sites for 
prairie reconstruction purposes. An additional use 
would include incorporation into a station’s integrated 
pest management program for the control of invasive 
and noxious plant species. An example would be use 
on System-managed lands behind flood control dams 
where prairie restoration would not be warranted due 
to the likelihood of future flooding. 

The use is not a wildlife-dependent public use. 

Where would the use be conducted? The use would 
be conducted on lands owned in fee title or managed 
through agreement by the System in Region 6, in 
Colorado, Kansas, Montana, Nebraska, North Dakota, 
South Dakota, Utah, and Wyoming, that are currently 
farmed or have previously been farmed and contain 
soils and receive average precipitation to support 
growth of agricultural soybeans and corn. 

When would the use be conducted? Use would be on­
going. The use of glyphosate-tolerant soybeans and 
corn would be allowed as part of an integrated pest 
management program used to prepare a seedbed for 
habitat restoration and management and/or to control 
noxious and invasive vegetation. 

How would the use be conducted? Use would be con­
ducted by cooperative farmers through a cooperative 
farming agreement or by special use permit. 

Why is this use being proposed? Refuge managers’ ex­
perience combined with published literature indicates 
that use of glyphosate-tolerant soybeans and corn— 
which allows for the application of an herbicide con­
taining the active ingredient glyphosate during the 
growing season—is very effective at killing invasive 

cool season grasses and other noxious and invasive 
species. This results in a weed-free seedbed used for 
habitat restoration purposes, which increases the pos­
sibility of successful habitat reconstruction efforts on 
System-managed and -owned lands. 

D.8 Availability of Resources 
Resources involved in the administration and man­
agement of the use: 

■■ No additional management or administrative costs 
will be associated with this activity. 

■■ Special equipment, facilities, or improvements 
necessary to support the use: none 

■■ Maintenance costs: none 
■■ Monitoring costs: none 
■■ Offsetting revenues: none 

D.9 Anticipated Impacts of 
the use 
SHORT-TERM IMP ACTS 
The use of glyphosate-tolerant soybeans and corn 
will increase the likelihood that conservation tillage 
can be successfully conducted, reducing soil erosion. 

LONg-TERM IMP ACTS 
The effective reconstruction of degraded and weed-
infested habitats on System lands to native mixed-grass 
and tallgrass prairie which can be managed through 
the historical ecological processes of prescribed fire and 
prescribed grazing, will cumulatively reduce needed 
expenditures of labor and funds for weed control ef­
forts on System lands in Region 6 over the long term. 

D.10 Stipulations Necessary  
to Ensure Compatibility 
1. Refuge managers will comply with all existing 

and current policies regarding the use of geneti­
cally modified crops (glyphosate-tolerant soybeans 
and corn). 

2. Activity will occur only on currently farmed or pre­
viously farmed System-owned or -managed lands. 
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D.11 Public Review and 
Comment 
The period of public review and comment was held 
from February 2, 2011 through March 4, 2011. A total 
of eleven written comments were received. Responses 
to substantive comments can be found in appendix F. 

Why was this level of public review and comment 
selected? It is appropriate to provide opportunity to 
comment on this compatibility determination at the 
same time as the draft environmental assessment. The 
proposed activity has a national as well as local level 
of interest, and it was felt that a full month with wide 
distribution should be given to review. 

      Lloyd Jones, Audubon Complex (Signature) (Date) 

     

    

    

    

    

    

      Mike Bryant, Lake Andes Complex (Signature) (Date) 

Brian DeVries, Lacreek National Wildlife Refuge (Signature) (Date) 

     Paul VanNingen, Long Lake Complex (Signature) (Date) 

   Tom Turnow, Madison Wetland Management District (Signature) (Date) 

  Patrick Martin, Marais des Cygnes National Wildlife Refuge (Signature) (Date) 

Signature:  Refuge Manager 

      Kim Hanson, Arrowwood Complex (Signature) (Date) 

Roger Hollevoet, Devils Lake Complex (Signature) (Date) 

Mike Rich, Flint Hills National Wildlife Refuge (Signature) (Date) 

Clarke Dirks, Huron Wetland Management District (Signature) (Date) 

Craig Mowry, Kirwin National Wildlife Refuge (Signature) (Date) 

Mick Erickson, Kulm Wetland Management District (Signature) (Date) 



    

    

  

      

     

      

      

 
           
         

  
         

  
         

Dan Severson, Quivira National Wildlife Refuge (Signature) (Date) 

Gene Mack, Rainwater Basin Wetland Management District (Signature) (Date) 

Harris Hoistad, Sand Lake Complex (Signature) (Date) 

Kelly Hogan, Souris River Basin Complex (Signature) (Date) 

Rob Bundy, Tewaukon Complex (Signature) (Date) 

Larry Martin, Waubay Complex (Signature) (Date) 

Review: Regional 
Compatibility Coordinator 

Lloyd Jones (Date) 

Review: Zone Supervisor 
Paul Cornes (Date) 

Concurrence: Regional Chief 
Rick Coleman (Date) 

Mandatory 10- or 15-year Re-Evaluation Date:  2021 
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 p
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h
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e

A
m

er
ic

a
n
 S

o
ci

o
lo

g
ic

a
l 

A
ss

o
ci

a
ti

o
n
, 
A

tl
a
n
ta

 H
il

to
n
 H

o
te

l,
 A

tl
a
n
ta

, 
G

A
, 

A
u
g
 1

6
, 

2
0
0
3
 <

N
o
t

A
v
ai

la
b
le

>
. 
2
0
0
9
-0

5
-2

6
 h

tt
p
:/

/w
w

w
.a

ll
ac

ad
em

ic
.c

o
m

/m
et

a/
p
1
0
6
4
5
0
_
in

d
ex

.h
tm

l.
  
T

h
e 

st
u
d
y
 

1-
10

. T
he

 S
er

vi
ce

 d
id

 r
el

y 
on

 th
e 

th
re

e 
fe

de
ra

l a
ge

nc
ie

s 
m

an
da

te
d 

to
 r
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 p
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 c
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 d
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ra
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pr
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at
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r 

le
ss

 t
ha

n 
0.

4 
pe

rc
en

t 
of

 t
he

 m
an

ag
ed

 f
ee

-t
it

le
d

fe
es

, w
er

e 
pl

an
te

d 
to

 th
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 p
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h
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y	
  
W
ea

th
er
M
AX

	
  a
nd

	
  P
ow

er
M
AX

	
  
fo
rm

ul
at
io
ns

	
  a
re
	
  a
llo

w
ed

.	
  	
  W
ea

th
er
M
AX

	
  h
as
	
  b
ee

n	
  
sh

ow
n	
  
to
	
  b
e	
  
to
xi
c	
  t

o	
  
am

ph
ib
ia
ns

.	
  	
  C
FS

	
  
ha

s	
  f
ou

nd
	
  n
o	
  
pu

bl
is
he

d	
  
st
ud

ie
s	
  e

xa
m
in
in
g	
  
th
is
	
  q
ue

st
io
n	
  
w
ith

	
  th
e	
  
ne

w
er
	
  P
ow

er
M
AX

	
  
fo
rm

ul
at
io
n.
	
  	
  W

he
n	
  
us

in
g	
  
ot
he

r	
  b
ra
nd

s	
  w
ith

	
  G
M
GT

	
  cr
op

s,	
  
th
e	
  
fo
rm

ul
at
io
n	
  
m
us

t	
  b
e	
  
la
be

le
d	
  

fo
r	
  u

se
	
  w

ith
	
  th

e	
  
tr
ai
t,	
  
an

d	
  
on

ly
	
  so

m
e	
  
ar
e.
	
  	
  S
ec
on

d,
	
  th

e	
  
EP

A	
  
re
ce
nt
ly
	
  st

at
ed

	
  th
at
	
  th

er
e	
  
ha

ve
	
  

be
en

	
  “o
nl
y	
  
a	
  
fe
w
	
  e
co
lo
gi
ca
l	
  e

ffe
ct
s	
  s

tu
di
es
”	
  u

si
ng

	
  g
ly
ph

os
at
e	
  
fo
rm

ul
at
io
ns

	
  w
ith

	
  n
on

-­‐P
OE

A	
  
su

rf
ac
ta
nt
s,	
  
an

d	
  
th
at
	
  “t
he

re
	
  a
re
	
  so

m
e	
  
no

n-­‐
PO

EA
	
  fo

rm
ul
at
io
ns

	
  th
at
	
  a
pp

ea
r	
  t
o	
  
be

	
  q
ui
te
	
  a
	
  b
it	
  

m
or
e	
  
to
xi
c	
  t

ha
n	
  
th
e	
  
te
ch

ni
ca
l	
  m

at
er
ia
l.	
  
	
  F
or
	
  m

os
t	
  f
or
m
ul
at
io
ns

,	
  w
e	
  
ha

ve
	
  n
o	
  
da

ta
.	
  	
  T

he
re
	
  is
	
  

an
	
  u
nc

er
ta
in
ty
	
  a
ss
oc
ia
te
d	
  
w
ith

	
  fo
rm

ul
at
io
ns

	
  re
gi
st
er
ed

	
  fo
r	
  a

qu
at
ic
	
  u
se
s	
  a

nd
	
  w

he
th
er
	
  o
r	
  n

ot
	
  

th
ey

	
  co
nt
ai
n	
  
PO

EA
-­‐ty

pe
	
  su

rf
ac
ta
nt
s	
  o

r	
  o
th
er
	
  su

rf
ac
ta
nt
s	
  t

ha
t	
  a

re
	
  m

or
e	
  
to
xi
c	
  t

ha
n	
  
te
ch

ni
ca
l	
  

gl
yp

ho
sa
te
.”	
  
(E
PA

	
  E
co
lo
gi
ca
l	
  R

is
k	
  
ba

ck
gr
ou

nd
	
  d
oc
um

en
t,	
  
p.
	
  1
9)
.	
  	
  	
  

	
   Te
lli
ng

	
  fa
rm

er
s	
  t

o	
  
fo
llo

w
	
  d
ir
ec
tio

ns
	
  a
nd

	
  n
ot
	
  to

	
  a
pp

ly
	
  g
ly
ph

os
at
e-­‐
ba

se
d	
  
he

rb
ic
id
es
	
  o
ve

r	
  
w
at
er
	
  is
	
  a
n	
  
un

re
lia

bl
e	
  
m
iti
ga

tio
n	
  
m
ea

su
re
,	
  t
oo

.	
  	
  I
t	
  i
s	
  t

ru
e	
  
th
at
	
  m

an
y	
  
gl
yp

ho
sa
te
-­‐b
as
ed

	
  
he

rb
ic
id
e	
  
fo
rm

ul
at
io
ns

	
  a
re
	
  n
ot
	
  a
pp

ro
ve

d	
  
fo
r	
  u

se
	
  o
ve

r	
  w
at
er
,	
  a
nd

	
  p
ro
ba

bl
y	
  
no

ne
	
  o
f	
  t
he

	
  
fo
rm

ul
at
io
ns

	
  la
be

le
d	
  
fo
r	
  u

se
	
  o
n	
  
GM

GT
	
  cr

op
s	
  a

re
	
  a
pp

ro
ve

d	
  
fo
r	
  u

se
	
  o
ve

r	
  w
at
er
.	
  H

ow
ev

er
,	
  

m
an

y	
  
st
ud

ie
s	
  h

av
e	
  
no

w
	
  sh

ow
n	
  
th
at
	
  g
ly
ph

os
at
e	
  
an

d	
  
fo
rm

ul
at
io
n	
  
co
m
po

ne
nt
s	
  g

et
	
  in

to
	
  w

at
er
	
  

bo
di
es
	
  v
ia
	
  k
no

w
n	
  
an

d	
  
un

kn
ow

n	
  
ro
ut
es
	
  e
ve

n	
  
w
he

n	
  
be

in
g	
  
us

ed
	
  a
cc
or
di
ng

	
  to
	
  d
ir
ec
tio

ns
,	
  a
nd

	
  
th
at
	
  v
er
na

l	
  p
oo

ls
,	
  s
o	
  
im

po
rt
an

t	
  f
or
	
  a
m
ph

ib
ia
n	
  
re
pr
od

uc
tio

n,
	
  o
fte

n	
  
es
ca
pe

	
  re
gu

la
tio

n	
  
[R
el
ye

a	
  
20

06
,	
  2

01
0]
.	
  	
  A

s	
  j
us

t	
  d
is
cu

ss
ed

,	
  B
at
ta
gl
in
	
  e
t	
  a

l.	
  
(2
00

9)
	
  sh

ow
ed

	
  th
at
	
  w

at
er
	
  b
od

ie
s	
  

ad
ja
ce
nt
	
  to

	
  g
ly
ph

os
at
e-­‐
tr
ea

te
d	
  
fie

ld
s	
  c

an
	
  a
ls
o	
  
be

	
  co
nt
am

in
at
ed

	
  a
t	
  l
ev

el
s	
  t

ox
ic
	
  to

	
  
am

ph
ib
ia
ns

,	
  e
ve

n	
  
th
ou

gh
	
  th

e	
  
fa
rm

er
s	
  w

er
e	
  
m
os
t	
  l
ik
el
y	
  
fo
llo

w
in
g	
  
la
be

l	
  i
ns

tr
uc

tio
ns

,	
  s
o	
  
FW

S	
  
ne

ed
s	
  t

o	
  
re
co
ns

id
er
	
  th

e	
  
im

pa
ct
s	
  o

f	
  G
M
GT

	
  cr
op

	
  sy
st
em

s	
  i
n	
  
lig

ht
	
  o
f	
  r
ea

l-­‐w
or
ld
	
  p
ra
ct
ic
es
	
  a
nd

	
  
ou

tc
om

es
.	
  

	
   Th
er
e	
  
is
	
  o
ne

	
  m
or
e	
  
is
su

e	
  
re
la
te
d	
  
to
	
  g
ly
ph

os
at
e	
  
vs
.	
  g
ly
ph

os
at
e-­‐
ba

se
d	
  
fo
rm

ul
at
io
ns

,	
  a
nd

	
  th
at
	
  

ha
s	
  t

o	
  
do

	
  w
ith

	
  d
iff
er
en

ce
s	
  i
n	
  
ho

w
	
  g
ly
ph

os
at
e	
  
an

d	
  
th
e	
  
su

rf
ac
ta
nt
s	
  a

ct
	
  in

	
  th
e	
  
en

vi
ro
nm

en
t.	
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2-
25

. R
ef

ug
e 

m
an

ag
er

s 
ar

e 
m

an
da

te
d 

an
d 

re
sp

on
si

bl
e 

to
 e

ns
ur

e 
re

fu
ge

 p
ur

-
po

se
s 

an
d 

th
e 

m
is

si
on

 o
f 

th
e 

S
ys

te
m

 is
 t

he
 f

oc
us

 o
f 

m
an

ag
em

en
t 

ac
ti

on
s.

 
W

hi
le

 r
ef

ug
e 

m
an

ag
er

s 
ha

ve
 m

an
ag

em
en

t 
au

th
or

it
y 

ov
er

 a
 r

ef
ug

e,
 t

he
y 

re
qu

ir
e 

sp
ec

ifi
c 

ap
pr

ov
al

s 
fo

r 
pe

st
ic

id
e 

us
e 

on
 r

ef
ug

es
. T

he
 P

U
P

 p
ro

ce
ss

 is
 

re
vi

ew
ed

 b
y 

re
gi

on
al

 a
nd

 n
at

io
na

l o
ffi

ce
 s

ta
ff

 p
ri

or
 t

o 
ap

pr
ov

al
.

2-
26

. O
n 

th
e 

co
nt

ra
ry

, r
ef

ug
e 

m
an

ag
er

s h
av

e 
th

e 
au

th
or

it
y 

of
 th

e 
la

w
 to

 e
nf

or
ce

 
co

op
er

at
iv

e 
fa

rm
in

g 
ag

re
em

en
ts

 a
nd

 s
pe

ci
al

 u
se

 p
er

m
it

s.
 S

ee
 c

om
m

en
t 

2-
6.



 75APPENDIX E—Response to Comments

Le
tte

r 2
. C

en
te

r f
or

 F
oo

d 
Sa

fe
ty

 (p
ag

e 
14

 o
f 1

9)
.

N
o .

L
et

te
r

R
es

po
n

se

 
 

C
en

ter
 fo

r F
oo

d 
Sa

fet
y –

 S
cie

nc
e C

om
m

en
ts,

 1
4 

So
m
e	
  
su

rf
ac
ta
nt
s,	
  
in
cl
ud

in
g	
  
th
e	
  
PO

EA
	
  k
no

w
n	
  
to
	
  b
e	
  
to
xi
c	
  t

o	
  
am

ph
ib
ia
ns

,	
  d
o	
  
no

t	
  b
re
ak

	
  d
ow

n	
  
as
	
  ra

pi
dl
y	
  
as
	
  g
ly
ph

os
at
e.
	
  	
  T

hi
s	
  r

es
ul
ts
	
  in

	
  a
n	
  
un

de
re
st
im

at
e	
  
of
	
  e
nv

ir
on

m
en

ta
l	
  r
is
ks
:	
  	
  

	
  
“…

	
  A
ll	
  
th
e	
  
st
ud

ie
s	
  m

en
tio

ne
d	
  
ab

ov
e	
  
ex
pr
es
se
d	
  
th
e	
  
to
xi
ci
ty
	
  o
f	
  g

ly
ph

os
at
e/

PO
EA

	
  
fo
rm

ul
at
io
ns

	
  in
	
  te

rm
s	
  o

f	
  g
ly
ph

os
at
e	
  
co
nc

en
tr
at
io
n,
	
  w

hi
ch

	
  ca
n	
  
be

	
  d
ec
ep

tiv
e	
  

co
ns

id
er
in
g	
  
th
e	
  
to
xi
ci
ty
	
  is
	
  a
lle

ge
dl
y	
  
as
	
  a
	
  co

ns
eq

ue
nc

e	
  
of
	
  e
xp

os
ur
e	
  
to
	
  th

e	
  
fo
rm

ul
at
io
n	
  

su
rf
ac
ta
nt
s.	
  
Th

is
	
  si
tu
at
io
n	
  
ar
is
es
	
  b
ec
au

se
	
  su

rf
ac
ta
nt
s	
  i
n	
  
ge

ne
ra
l,	
  
in
cl
ud

in
g	
  
PO

EA
,	
  a
re
	
  

ty
pi
ca
lly

	
  a
	
  m

ix
tu
re
	
  o
f	
  c
lo
se
ly
	
  re

la
te
d	
  
ol
ig
om

er
s	
  (

e.
g.
	
  M

an
n	
  
an

d	
  
Bo

dd
y,
	
  2
00

0)
	
  a
nd

	
  
m
ea

su
ri
ng

	
  su
rf
ac
ta
nt
s	
  a

s	
  d
is
cr
et
e	
  
co
m
po

un
ds

	
  is
	
  d
iff
ic
ul
t.	
  
H
ow

ev
er
,	
  i
f	
  t
he

	
  q
ua

nt
iti
es
	
  

of
	
  su

rf
ac
ta
nt
	
  u
se
d	
  
in
	
  a
	
  fo

rm
ul
at
io
n	
  
va

ri
es
,	
  t
he

n	
  
th
e	
  
to
xi
ci
ty
	
  d
at
a	
  
w
ill
	
  a
ls
o	
  
va

ry
	
  

be
ca
us

e	
  
it	
  
is
	
  d
ep

en
de

nt
	
  o
n	
  
th
e	
  
ra
tio

	
  o
f	
  g

ly
ph

os
at
e	
  
to
	
  su

rf
ac
ta
nt
.	
  F
ur
th
er
m
or
e,
	
  

an
al
ys
is
	
  o
f	
  w

at
er
	
  sa

m
pl
es
	
  fo

r	
  g
ly
ph

os
at
e	
  
as
	
  a
	
  p
ro
xi
m
at
e	
  
m
ea

su
re
m
en

t	
  o
f	
  t
he

	
  
co
nc

en
tr
at
io
ns

	
  o
f	
  a

ss
oc
ia
te
d	
  
su

rf
ac
ta
nt
s	
  i
s	
  l
ik
el
y	
  
to
	
  u
nd

er
es
tim

at
e	
  
th
e	
  
ri
sk
	
  b
ec
au

se
	
  

th
e	
  
en

vi
ro
nm

en
ta
l	
  p

er
si
st
en

ce
	
  o
f	
  s
ur
fa
ct
an

ts
	
  m

ay
	
  b
e	
  
hi
gh

er
	
  th

an
	
  th

e	
  
ac
tiv

e	
  
in
gr
ed

ie
nt
.	
  G

ly
ph

os
at
e	
  
ha

s	
  a
n	
  
aq

ua
tic

	
  h
al
f-­‐l
ife

	
  ra
ng

in
g	
  
fr
om

	
  2
	
  to

	
  1
4	
  
da

ys
,	
  w

he
re
as
	
  

th
at
	
  o
f	
  t
he

	
  a
ss
oc
ia
te
d	
  
PO

EA
	
  su

rf
ac
ta
nt
	
  (M

on
sa
nt
o’
s	
  M

ON
	
  0
81

8)
	
  in

	
  th
e	
  
en

vi
ro
nm

en
t	
  

ha
s	
  b

ee
n	
  
co
ns

er
va

tiv
el
y	
  
es
tim

at
ed

	
  a
t	
  2

1–
41

	
  d
ay

s	
  (
Gi
es
y	
  
et
	
  a
l.,
	
  2
00

0)
”.	
  
	
  

	
   Th
er
e	
  
ar
e	
  
al
so
	
  in

di
re
ct
	
  im

pa
ct
s	
  o

f	
  g
ly
ph

os
at
e-­‐
ba

se
d	
  
he

rb
ic
id
e	
  
us

e	
  
on

	
  a
m
ph

ib
ia
ns

.	
  F
or
	
  

aq
ua

tic
	
  o
rg
an

is
m
s,	
  
ef
fe
ct
s	
  o

f	
  g
ly
ph

os
at
e	
  
on

	
  w
at
er
	
  q
ua

lit
y,
	
  in

cl
ud

in
g	
  
ty
pe

s	
  a
nd

	
  a
m
ou

nt
s	
  o

f	
  
al
ga

e	
  
an

d	
  
m
ic
ro
or
ga

ni
sm

s,	
  
m
ay

	
  b
e	
  
as
	
  im

po
rt
an

t	
  i
n	
  
th
e	
  
lo
ng

	
  ru
n	
  
as
	
  d
ir
ec
t	
  t
ox

ic
ity

.	
  	
  T
hi
s	
  w

as
	
  

sh
ow

n	
  
in
	
  a
	
  st

ud
y	
  
ci
te
d	
  
in
	
  th

e	
  
DE

A,
	
  b
ut
	
  n
ot
	
  d
is
cu

ss
ed

	
  in
	
  d
et
ai
l.	
  
Ve

ra
	
  e
t	
  a

l.	
  
[2
01

0]
	
  lo

ok
ed

	
  a
t	
  

th
e	
  
ef
fe
ct
s	
  o

f	
  R
ou

nd
up

	
  o
n	
  
al
ga

e	
  
an

d	
  
m
ic
ro
or
ga

ni
sm

s	
  t
ha

t	
  a
tt
ac
h	
  
to
	
  su

rf
ac
es
,	
  c
al
le
d	
  

pe
ri
ph

yt
on

,	
  a
	
  fa

vo
ri
te
	
  fo

od
	
  o
f	
  t
ad

po
le
s.	
  
	
  T
he

y	
  
sh

ow
ed

	
  th
at
	
  e
ve

n	
  
a	
  
si
ng

le
	
  g
ly
ph

os
at
e	
  

ap
pl
ic
at
io
n	
  
to
	
  w

at
er
	
  is
	
  a
bl
e	
  
to
	
  ch

an
ge

	
  th
e	
  
ba

la
nc

e	
  
of
	
  a
lg
ae

	
  a
nd

	
  o
th
er
	
  m

ic
ro
be

s.	
  
	
  T
he

	
  ch
an

ge
s	
  

m
ay

	
  b
e	
  
m
ed

ia
te
d	
  
by

	
  th
e	
  
ph

os
ph

at
e	
  
co
nt
ri
bu

tio
n	
  
m
ad

e	
  
by

	
  g
ly
ph

os
at
e	
  
its

el
f,	
  
as
	
  w

el
l	
  a

s	
  b
y	
  
th
e	
  

di
re
ct
	
  to

xi
ci
ty
	
  o
f	
  g

ly
ph

os
at
e	
  
to
	
  so

m
e	
  
m
ic
ro
or
ga

ni
sm

s,	
  
an

d	
  
its

	
  st
im

ul
at
in
g	
  
ef
fe
ct
s	
  o

n	
  
ot
he

rs
.	
  	
  	
  

	
   Th
e	
  
ab

st
ra
ct
	
  p
ro
vi
de

s	
  a
	
  su

m
m
ar
y	
  
of
	
  th

ei
r	
  f
in
di
ng

s:
	
  

	
  
“A

bs
tr
ac
t:	
  
	
  	
  A

rg
en

tin
a	
  
is
	
  th

e	
  
se
co
nd

	
  la
rg
es
t	
  w

or
ld
	
  p
ro
du

ce
r	
  o

f	
  s
oy

be
an

s	
  (
af
te
r	
  t
he

	
  
US

A)
	
  a
nd

	
  a
lo
ng

	
  w
ith

	
  th
e	
  
in
cr
ea

se
	
  in

	
  p
la
nt
ed

	
  su
rf
ac
e	
  
an

d	
  
pr
od

uc
tio

n	
  
in
	
  th

e	
  
co
un

tr
y,
	
  

gl
yp

ho
sa
te
	
  co

ns
um

pt
io
n	
  
ha

s	
  g
ro
w
n	
  
in
	
  th

e	
  
sa
m
e	
  
w
ay

.	
  W
e	
  
in
ve

st
ig
at
ed

	
  th
e	
  
ef
fe
ct
s	
  o

f	
  
Ro

un
du

p	
  
(g
ly
ph

os
at
e	
  
fo
rm

ul
at
io
n)
	
  o
n	
  
th
e	
  
pe

ri
ph

yt
on

	
  co
lo
ni
za
tio

n.
	
  T
he

	
  e
xp

er
im

en
t	
  

w
as
	
  ca

rr
ie
d	
  
ou

t	
  o
ve

r	
  4
2	
  
da

ys
	
  in

	
  te
n	
  
ou

td
oo

r	
  m
es
oc
os
m
s	
  o

f	
  d
iff
er
en

t	
  t
yp

ol
og

y:
	
  

‘‘c
le
ar
’’	
  w

at
er
s	
  w

ith
	
  a
qu

at
ic
	
  m

ac
ro
ph

yt
es
	
  a
nd

/o
r	
  m

et
ap

hy
to
n	
  
an

d	
  
‘‘t
ur
bi
d’
’	
  w

at
er
s	
  

w
ith

	
  g
re
at
	
  o
cc
ur
re
nc

e	
  
of
	
  p
hy

to
pl
an

kt
on

	
  o
r	
  s

us
pe

nd
ed

	
  in
or
ga

ni
c	
  m

at
te
r.	
  
Th

e	
  
he

rb
ic
id
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