
MATERIALS AND METHODS

♦	 PUP form and online PUP database:

	 	 ο	 Each pesticide use must have a completed PUP form (Figure 2).
	 	 ο  	PUPs generally submitted by Refuges and then are approved at either the field, regional, or 	Washington Office level, depending on 	
	 	 	 the proposed pesticide. PUPs needing higher level review are those that are:
	 	 	 	 ♦	 A risk to the applicator, wildlife, wildlife habitat, surface water or groundwater,
	 	 	 	 ♦ 	 Restricted Use Products,
	 	 	 	 ♦	 Being applied aerially,
	 	 	 	 ♦	 Organophosphate, carbamate, and organochlorine pesticides,
	 	 	 	 ♦	 Highly likely to leach or runoff or which have been frequently found in surface or groundwater, 
	 	 ο 	 We encourage the use of low risk pesticides and each Station to write an integrated pest management (IPM) plan, which is a 	 	 	
	 	 	 detailed site specific pest management plan reviewing pest management options for each pest species.
	 	 ο 	 Personnel approving PUPs are technical experts with backgrounds in pest management and/or toxicology.
	 	 ο  	 In 2006, the Service will enter all PUPs into an online database.	 	 	  	 	  

CONCLUSIONS

The PUP process is an invaluable tool for assessing potential pesticide risks to Service lands and resources. As pest managers, we actively promote 
and educate about pest management tools and options, including a week long course on pesticides and a week long course on integrated pest 
management. 

The benefits the Service gains from PUPs are: 		
	 	 	 	 	 	
1) 	Pesticides are used safely and effectively,
2) 	The lowest risk products are selected,
3)  Pesticide label instructions are followed,
4)	The best products are selected for the target pest,
5)	Adequate pesticide application buffers are maintained,
6)	Protection of groundwater and surface water,
7)	Compliance with the ESA and other applicable laws and regulations,
8) 	Reductions or eliminations of unnecessary pesticide use.

Goals for the Future:
	 ♦	 Keep educating about low risk products and methods for pest management,
	 ♦	 Adoption of the online database for PUP entry and pesticide usage data.
	 	 	 	 	 	 	 	

 INTRODUCTION

What is the Pesticide Use Proposal (PUP) Process?

♦	 An informational gathering process before application of a pesticide on Service lands, like National Wildlife Refuges.

♦ 	 Primary management tool the Service uses to discern and mitigate pesticide risks from pesticides used by the Service on Service 		 	 	
	 properties.

♦	 Protective measure to ensure the proper use of pesticides.
	
What does the PUP process identify?

Potential pesticides risks such as:

♦	 Pesticides that have the potential to contaminate groundwater,
♦	 Pesticides that may be of higher risk to fish and wildlife and their habitats,
♦	 Pesticides that may persist in the environment.
	 	 	 	 	 	 	 	 	 	     		 	 	 	 	 	 	 	 	 	 	 	 	 	 	   	 	 	

ABSTRACT

The U.S. Fish and Wildlife Service (Service) applies pesticides on 
Service lands (Figure 1) as one tool in an integrated pest 
management approach to manage pest species that interfere with 
desired resource management objectives. Most of this pesticide use 
occurs on National Wildlife Refuges for the management of non-
native invasive weed species, such as Canada thistle (Cirsium 
arvense), johnson grass (Sorghum halapense), and phragmites 
(Phragmites australis). However, we also use pesticides to manage 
for disease vectors, like mosquitoes, or to create habitat for 
wildlife. Due to the somewhat delicate nature of the habitat where 
we apply these chemicals, all proposed pesticide uses are subjected 
to a site-specific evaluation of pesticide fate and effects designed 
to capture any potential risk to fish and wildlife trust resources. Our 
pesticide use proposal process is a conservative, tiered approach 
based on analysis of factors such as:

♦	 pesticide toxicity,
♦	 pesticide persistence,
♦	 adjuvant toxicity,
♦	 application distance from water,
♦	 application method, and
♦	 probability of leaching. 

Our evaluation may corroborate risks to wildlife identified in the 
pesticide registration process or incorporate new data which may be 
specific to the species present in the application area, the proposed 
pattern of use, or other characteristics of the natural habitat. 

Through our pesticide use 
proposal process and pesticide 
analysis, we can better assess 
risks and potential impacts to 
nontarget habitats and 
organisms to ensure protection 
of our trust resources.
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Figure 1. U.S. Fish and Wildlife Service regions. Every region uses 
pesticides as one tool to manage pest species. 

The Refuge System's 
approximately 100 million acres 
are home to 700 species of birds, 
220 species of mammals, and 
more than 1,000 species of fish, 
and countless invertebrates, 
plants, reptiles and amphibians.

Caribou from Kenai National Wildlife Refuge, 
Alaska.
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Phragmites (Phragmites australis) 
management using glyphosate at 
Horsehead Wetland Center, 
Maryland. Some of the common 
herbicides the Service uses for 
invasive weed management include 
glyphosate, imazapyr, triclopyr, and 
clopyralid.
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Table 2. Pesticide use data from 2004.

Figure 2. Example PUP form. 

RESULTS AND DISCUSSION 

Assessments for effects to fish and wildlife may be conservative in nature due to 
uncertainties introduced by data limitations. This may lead to requirements that are more 
restrictive than allowed label use. 
1) 	For many pesticides, only acute toxicity (i.e., mortality) is available. Sublethal endpoints such as 	 	
	 movement, feeding, growth, and reproduction, may be more sensitive and occur at lower 	 	 	 	
	 concentrations of chemical. 
2) 	Species on which toxicity testing is conducted may not represent the most sensitive species of that 		
	 taxonomic group (e.g., bobwhite quail and mallard duck for all bird species). Also some taxa are not 	
	 represented in toxicity testing (e.g., reptiles, amphibians, mussels) and toxicity must be 		 	 	 	
	 extrapolated from the most closely related taxonomic group (e.g., birds for reptiles).
3) 	There is a lack of stringent testing and regulation of the manufacture and use of adjuvants; some 	 	
	 are more toxic than the active ingredient.
4) 	Most toxicity testing is performed on active ingredients only and may not fully reflect the actual 	 	
	 toxicity of the final formulated product used in practice. 
5) 	Actual application areas may contain unique site-specific characteristics that have not been 		 	 	
	 accounted for in the national registration.
6) 	Toxicity of degradates is often unknown or fully considered when assessing environmental risks of a 		
	 pesticide. 

How many PUPs does the Service review each year?
	 ♦	 In 2005, the Service reviewed over 1,000 PUPs.

How many pounds of active ingredient does the Service apply each year?
	 ♦	 These data have not been closely tracked in the past, but will be available with 
	 	 the implementation of a new online database. Examples of regional totals are 		 	 	 	 	 	
	 	 presented in Table 2.
	 	 	 	
Why does the Service use pesticides?
	 ♦	 Primarily for invasive weed management and agricultural pests. 

What are the main pesticides the Service uses each year?
	 ♦	 Glyphosate is the main pesticide used in several regions (Table 2).

How many IPM plans does the Service have?
	 ♦	 Between 30 and 50

Table 1. Presumption of unacceptable risk for birds, fish 
and mammals, EPA.

♦	 Conduct a site specific qualitative and/or quantitative assessment of each proposed pesticide:
	 	 	
	 Qualitative assessment:
	 	 ο	 Assess pesticide and its characteristics, such as: pH, solubility in water, vapor pressure, Kd, Koc, Kow, half-life 
	 	 ο 	 Evaluate pesticide's toxicological profile - acute, and if available, chronic toxicity data
	 	 ο	 Evaluate application scenario - rainfall, soil texture, pH of soil and water, proximity to surface water	
	 	 ο	 Use these measures to determine any possible impacts to nontargets; implement integrated pest management and best management 	 	
	 	 	 practices and if needed, other mitigation measures
	 	 ο	 Ensure compliance with applicable authorities, such as the National Environmental Policy Act, Endangered Species Act, and the Federal 		
	 	 	 Insecticide, Fungicide, and Rodenticide Act
	 	
	 Quantitative Assessment:
	 	 ο 	 Conduct qualitative assessment and then use EPA's Quantitative Ecological Risk Assessment Process - Risk Quotients (RQs), modeling such 	
	 	 	 as Kenaga Nomogram, Geneec (Generic Estimated Environmental Concentration), and AgDrift
	 	 ο	 Compare RQ to EPA's Level of Concern (Table 1)

	                                 Estimated Environmental Concentration (EEC) / Toxicological Endpoint = Risk Quotient (RQ)

	
	 	
 

MATERIALS AND METHODS (cont.)


