Module 7—Pest Management in Natural Resource Planning

Facilitated Session Handout I

Background: Pest Management in NRCS 

Pest management has always been part of NRCS conservation planning, but with the President’s Water Quality Initiative in 1988, pesticide impacts on ground and surface water became a priority concern in many areas. Since 1988, we have struggled to better address pest management in our conservation planning. The science is complex and the available alternatives change very rapidly. Pest management planning is handled primarily by Crop Consultants and Extension. Our field office staffs need a great deal of training and technical support to work in partnership with other farm advisors to integrate environmentally sound pest management into RMS plans. We have attempted to develop a complete package including new pest management policy, an updated pest management conservation practice standard, new environmental risk analysis tools, and comprehensive training. 

NRCS Pest Management Policy

NRCS will conduct resource assessments and evaluate environmental risks associated with pest management. This information will then be provided to producers to help them choose pest management alternatives that protect the resource base. Integrated Pest Management (IPM) will be strongly promoted. As part of RMS planning, NRCS will also provide information about conservation buffers, conservation tillage, water management and other conservation practices that can help to reduce negative impacts of pest management on natural resources. The new policy also includes the use of environmental risk analysis tools for pesticides (WIN-PST and NAPRA) and soil erosion (RUSLE).

NRCS’s role in pest management is to assist landowners to:

1. Evaluate environmental risks associated with pest management strategies;

2. Develop appropriate mitigation alternatives to minimize environmental risks;

3. Adopt Integrated Pest Management (IPM) programs that help protect natural resources; and

4. Develop and implement an acceptable pest management component of their overall conservation plan.

NRCS Pest Management Standard

This standard guides the development of a pest management plan that is an acceptable component of an RMS conservation plan. Most pest management plans will continue to be developed by Extension, CCA's, Crop Consultants and other non-NRCS farm advisors, but planned pest control measures must meet all RMS criteria to be part of an RMS conservation plan. NRCS will have to work in partnership with pest management advisors to get environmental risk considerations incorporated into producer’s pest management plans. 


Pest Management in Conservation Planning

Natural Resource Conservation Planning fosters development of conservation plans on a watershed and ecosystem basis and forms a complementary mechanism to apply conservation practices on individual land units. The goal of planning is one comprehensive conservation plan per farm that addresses the producer’s objectives, the ecosystem needs, and federal, state, and local natural resource requirements.

Natural resource planners can use the National Planning Procedures Handbook and Field Office Technical Guide to identify and assemble conservation practices into various Resource Management Systems. Planning areas that are in agricultural production will usually require some level of pest management. In order to assure adequate resource protection, this pest management must be applied based on the vulnerability of the area and the likelihood of negative resource impacts. This module will cover pest management planning considerations for adequate resource protection.

Water Resource Vulnerability

Intrinsic site characteristics and extrinsic "management" factors both contribute to resource vulnerability. For simplicity, we refer to extrinsic factors as 'management', which implies that they can only be attributed to humans, but there are extrinsic factors that are 'natural' (e.g., pathogens from wildlife). In addition for nutrient and pest management, we will limit our discussion of human agricultural management activities to primarily field management as opposed to farmstead management.


Site Characteristics (Intrinsic) + Management (Extrinsic) = ResourceVulnerability

With this concept in mind, it is important to consider all of the factors under our control and how they can be manipulated to reduce the potential for ground and surface water contamination.


Group Discussion

Which of the following are intrinsic? Which are extrinsic? Which can be both?

· Soil Permeability

· Water table conditions

· Soil organic matter content

· Clay content

· Restrictive Layer
· Macropores
· Climate hydraulic loading
· Irrigation hydraulic loading
· Pesticide properties
· Pesticide use practices
Intrinsic Ground Water Vulnerability/Sensitivity

· Topography and land form

· Soil permeability class 

· Organic matter content

· Clay content

· Soil pH

· Depth to apparent water table or perched water table

· Vadose zone media or material

· Aquifer media or material

· Recharge areas

Extrinsic Management Groundwater Vulnerability/Sensitivity

· Crop grown

· Type of irrigation

· Timing of pesticide application

· Pesticide application method 

· Tillage – residue management

Intrinsic Surface Water Vulnerability


· Soil properties, including runoff class and K factor

· Land-form

· Topography and slope

· Depth to impermeable layer

· Annual flooding

· Climate, including rainfall intensity and distribution

· Distance to water bodies or streams

· Residence time in lakes and reservoirs

· Dilution in the surface water body

Extrinsic Management Groundwater Vulnerability/Sensitivity

1. Crop grown

2. Type of irrigation

3.
Timing of pesticide application

4.
Pesticide application method

5.
Tillage – residue management 
Pesticide fate in the environment depends on the rate, timing, and method of application, as well as a variety of dynamic and interrelated physical, chemical, and biological processes. These processes are influenced by environmental conditions that are often site-specific. Careful consideration of these fate processes and their interactions is necessary to evaluate the risk to groundwater and surface water. 

Soil and site conditions must also be considered.  Soil properties and water table conditions that influence leaching and runoff should be carefully evaluated.  Site topography and the proximity of water resources should also be considered.

The properties and parameters introduced are most useful as initial risk screening tools and can assist in developing relative vulnerability rankings. They cannot be used to predict the absolute amount of a pesticide that may enter ground or surface water.

Water Quality Vulnerability Assessment Tools and Conservation Planning

Water quality assessment tools should be used as prescribed in the Pest Management Conservation Practice Standard. Pest management conservation planning should be targeted to those field sites with the most potential for contamination to address identified water resource concerns.

The Windows Pesticide Screening Tool (WIN-PST) can be used by NRCS field office conservationists, extension agents, crop consultants, pesticide dealers and producers, to evaluate the potential for pesticides to move with water and eroded soil/organic matter and to affect non-target organisms.

With WIN-PST, NRCS partners (such as private pest control advisors) now have access to an easy-to-use tool for considering environmental risk of pesticides when making recommendations that were previously based only on efficacy and economics. WIN-PST goes beyond previous NRCS screening tools to consider the impact of water table depth, irrigation, residue management and pesticide application area, method and rate.

WIN-PST users can specify pesticides by product name or active ingredient. Long-term human and fish toxicity data and ratings are also included in WIN-PST. These toxicity ratings can be combined with the off-site movement potential ratings to provide an overall rating of the potential risks from pesticide movement below the root zone and past the edge of the field. 

WIN-PST is supported by the National Water and Climate Center at 

http://www.wcc.nrcs.usda.gov/water/quality/frame/pestmgt.html


Targeting Pest Management


Due to available agency resources, individual state regulations and varying natural resource needs, the scope of NRCS pest management activities will vary across the country. Pest management technical assistance may be targeted based on the following considerations:

· District Priorities - The district board indicates that there is a priority need for environmentally sensitive pest management conservation planning.

· State Technical Committee Priorities - There is enough interest amongst state agencies and partners for an environmentally sensitive pest management program, either statewide or in targeted watersheds or regions.

· Rarity of Resource - Pest management is impacting special or rare natural resources. This could be an endangered species, drinking water supply, wild and scenic river, or other special resource.

· Cost Share or Incentive Programs - Whenever cost share or incentive payments are offered for pest management, a conservation plan containing a pest management component is required. (EQIP, CRP, WHIP).

· Environmental Monitoring - if water, soil, or air monitoring reveals the presence of elevated levels of contaminants due to existing pest management techniques, then a conservation plan containing a pest management component should be developed.

· Limited Resource Farmers Initiatives - Conservation plans containing pest management components may be a priority need for limited resource farmers.

· Mandated Legislation Programs - If a state or federal agency (such as EPA) determines that water quality is impaired or will potentially be impaired by pest management related contaminants, then a pest management conservation plan component would have to be developed for producers in the affected area(s). Producers may specifically need our help to meet EPA's Total Maximum Daily Load (TMDL) and Pesticide Management Program (PMP) requirements.

· Requested Assistance from a Producer - A producer may request the development of a pest management component of the overall conservation plan.

· Pest Outbreaks – An unpredicted occurrence of pests that may warrant specific or additional pest management techniques which may have natural resource implications. Sufficient knowledge must be gathered to understand the resource protection implications of this special pest control effort.

· Vulnerable/Sensitive Resources - A water body or soil type may be intrinsically vulnerable to pest management contaminants. Alternative pest management techniques and special planning considerations may be required to protect the vulnerable area. 


· Special Use Resources - A resource may have a particular use such as a sole source of drinking water supply or an irrigation water source for a continuous corn crop. This use may have to be protected by proper pest management that does not adversely impact the identified resource.

· Expanding Commodities - Production increases often increase pest management environmental risks and the need for appropriate mitigation practices in the overall conservation plan.

· Areas of Low IPM Adoption - Where IPM is not widely used, conservation planning technical assistance can help educate producers about the benefits of IPM and promote its adoption

· Availability of Technical Assistance - Field data, IPM programs, risk analysis tools and pest management technical assistance must all be available.

· Modeling Results - Risk analysis screening tools can help target NRCS conservation planning technical assistance to high priority sensitive areas that have the greatest need for environmental risk mitigation.

· State Government Programs - State programs that involve pest management, both rural and urban, may provide opportunities to develop pest management components of conservation plans.

· Commodity Group Support - Commodity group support can provide an opportunity to minimize the negative environmental impacts associated with the production of a particular commodity.

· Crop Protection Industry Support - Industry support can provide an opportunity to reduce the environmental impacts of a particular pesticide product or compound or other pest management technique.


The Pest Management Component of a Conservation Plan

Identifying Resource Concerns

Pest management activities can impact soil, water, air, plant and animal resources. Pesticide management impacts on water quality are currently a major concern, but any resource can potentially be affected by any type of pest management. For example, cultivation for weed control can accelerate field erosion and sedimentation in nearby streams and lakes. Burning for weed control and excessive pesticide drift can reduce air quality. How do we decide which resource concerns should be addressed in our conservation plans? How do we help decisionmakers choose pest management alternatives that address all identified resource concerns?

Identifying resource concerns is part of the conservation planning process. The Conservation Practice Physical Effects (CPPE) Matrix can identify which practices may affect which resources, but the Pest Management Conservation Practice is actually linked to all resources. When applying Pest Management, we must start by identifying which resources need to be addressed in a particular conservation plan. These may be impaired resources that need to be improved, threatened resources that need to be protected, or pristine resources that need to be preserved. Once all resource concerns are identified, we must then consider how existing pest management may impact identified resource concerns, and, if other pest management alternatives are available, how they may impact the same resource concerns differently. 

Pesticide impacts on human drinking water may be the major concern in many areas, but there are other important resource concerns related to pest management. Pesticide impacts on fish and other wildlife may far exceed human concerns. Excess sedimentation, due in part to tillage for weed control, can also negatively impact humans and aquatic species. Dust from tillage and smoke from burning can reduce air quality for humans and animals.  If biological control agents are not applied carefully, they can “escape” and become pests themselves. 


Pest Management “Contaminant” Impacts on SWAPA Resources








       Resource

“Contaminant”
Soil 
Water
Air 
Plants 
Animals



Chemical Residues

Leaching, solution runoff and sorbed runoff from all types of pesticide application.
Quality for plants + animals
Quality for plants animals + humans
Quality for plants animals + humans
Quality and Quantity
Quality and Quantity

Erosion/Sediment 

Increased erosion and sediment from cultivation for weed control. 
Depletes the soil resource


Quality for animals + humans 
Quality for plants animals + humans 
Quality and Quantity


Particulate Matter 

Fugitive dust from cultivation for weed control or smoke from burning residue.


Quality for plants animals + humans



“Escapes”

Biological control agents such as non-native species become a pest or genetically engineered crops like  Bt corn affect non-target species., etc.
Quality for plants animals + humans
Quality for plants animals + humans
Quality for plants animals + humans 
Quality and Quantity
Quality and Quantity

With Chemical Residues in Water, the form of pesticide loss is very important in determining which resources may be impacted.  Pesticide loss pathways in water leaving the field include percolation and runoff in the form of dissolved pesticide, and pesticide sorbed (adsorbed and absorbed) to soil particles suspended in runoff water.  Pesticide loss may cause environmental impacts directly, such as dissolved pesticide running off to a stream, or indirectly, such as contaminated lake water mixing with groundwater and affecting local wells. The Table below depicts pesticide loss pathways and potential direct and indirect impacts on resources. 

Water Resource Impacts by Pesticide Loss Pathway  






Water Resource

Pesticide Loss Pathway
River/  Stream
Lake/ Pond
Drinking Water (ground or surface)
Wetland
Ground
water
Estuary & Coastal

Percolate
Indirect
Indirect
Direct
Indirect
Direct
Indirect

Solution Runoff
Direct
Direct
Direct
Direct
Indirect
Direct

Sorbed Runoff
Direct
Direct
Indirect
Direct
Negligible
Direct

Different plants and animals are more likely to be affected by pesticide contamination of different resources.  The following table illustrates the potential for pesticide contaminated resources to impact humans, aquatic species and terrestrial species.

The Potential for Pesticide Contaminated Resources to Impact Biota






  Resource

Biota Effected
River/  Stream
Lake/ Pond
Wetland
Groundwater
Estuary &
Coastal


Drinking Water (ground or surface)
Soil



Human
Low 
Low
Low
Low
Low
High
Low



Aquatic
Medium
High
High
Low
High
Low
Low



Terres-trial
Low
Medium
Medium
Low
Low
Low


Medium

It is important to note that because all resources are connected, contamination of one resource may potentially impact all resources.

QUESTIONS:

Identify 6 major resource concerns related to pest management activities. 

Identify the three major pathways of pesticide contamination.

Which pathway generally has the greatest impact on water resources?

Which biota is generally the most impacted by pesticide contamination?

FACILITATED ACTIVITY (Small groups)

A small farmer is planting continuos grain corn in a 100 acre field with very fine sandy loam soil that gently slopes towards a small meandering stream. The stream is fed by both runoff and groundwater, and flows into a small lake approximately one mile downstream. About half of the lake’s watershed is cropland that is similar to the 100 acre field above and the other half of the watershed is mixed urban land. The lake is used for swimming, fishing and boating and has not been tested for pesticide contamination. The local water district has identified the lake as a potential back up town water supply. 

The farmer is using conventional tillage and does not use irrigation. Last year, alachlor and pendimethalin were used for weed control, and fonofos was used for corn rootworm control.

The following are three WIN-PST reports for the three pesticides used last year on the very fine sandy loam soil:
                PESTICIDE ACTIVE INGREDIENT RATING REPORT

========================================================

                                                                               Exposure Adjusted

                                                                               Toxicity Category

                                                                               ------------------------------

                                           SPISP II Ratings         Water                Sediment

                                           --------------------------- ------------------ ------------

Active Ingredient               PLP     PSRP   PARP  Human   Fish    Fish    

=================== ===== ===== ===== ====== ==== ====

-----------------------------------------------------------------------------------------

Alachlor (ANSI)                  I             I           L          H          I          L       

-----------------------------------------------------------------------------------------

Fonofos                                L           H          L           I          H         L       

-----------------------------------------------------------------------------------------

Pendimethalin (ANSI)         L            I          H           L         H         V       

-----------------------------------------------------------------------------------------

=====================================================         

X -- eXtra high

H -- High

I -- Intermediate

L -- Low          

V -- Very low     

SPISP II P-Ratings:

   PLP   -- Pesticide Leaching Potential

   PSRP  -- Pesticide Solution Runoff Potential

   PARP  -- Pesticide Adsorbed Runoff Potential
                SOIL SENSITIVITY TO PESTICIDE LOSS RATING REPORT

============================================================================

FRANKLIN COUNTY, MASSACHUSETTS: MA11                                                  

                                                                                                                                            SPISP II Ratings          

                                                                                                                                            ------------------------

                                                                                                                                            Solution  Adsorbed

                                          SURFACE                                                                 Leaching Runoff   Runoff  

MUSYM/COMPONENT/TEXTURE/MU%  HYD KFACT  DEPTH  % OM (SLP)      (SSRP)   (SARP)  

============================================================================

HbA 1     Hadley               VFSL          85%       B       0.49        12"        3.5%      L              I             I       

--------------------------------------------------------------------------------------------------------------------------------

============================================================================

H -- High         

I -- Intermediate

L -- Low          

V -- Very Low     

SPISP II S-Ratings:

   SLP   -- Soil Leaching Potential

   SSRP  -- Soil Solution Runoff Potential

   SARP  -- Soil Adsorbed Runoff Potential
WIN-PST SOIL / PESTICIDE INTERACTION

LOSS POTENTIAL and HAZARD RATINGS REPORT

=========================================

                                             SOILS

                                        HbA:   Hadley VFSL 85%     

                                        HYDRO: B                    

PESTICIDES                  FRANKLIN COUNTY,     

                                        MASSACHUSETTS: MA11  

_______________________________________________________________

Alachlor (ANSI)                                                                                                           

                                              Loss           Human  Fish  

                                              Potential    Hazard  Hazard

                                        ------------------------------------

                   Leaching   (ILP):    L                I           L   

        Solution Runoff (ISRP):    I                H          I   

      Adsorbed Runoff (IARP):   L                            L  

_____________________________________________

Fonofos                                       

                                              Loss           Human  Fish  

                                              Potential    Hazard  Hazard

                                        ------------------------------------

                   Leaching   (ILP):    L                L          I   

        Solution Runoff (ISRP):   H                 I         H   

      Adsorbed Runoff (IARP):   L                            L  

_____________________________________________

Pendimethalin (ANSI)                                                                                                      

                                              Loss           Human  Fish  

                                              Potential    Hazard  Hazard

                                        ------------------------------------

                   Leaching   (ILP):    L               L           I   

        Solution Runoff (ISRP):    I                L          H   

      Adsorbed Runoff (IARP):   H                            L  

_____________________________________________

========================================

X -- eXtra high

H -- High

I -- Intermediate

L -- Low         

V -- Very low    

QUESTIONS:

- List the potential resource concerns.

- What additional resource information would you like to have?

- How might last year’s pest management impact the resource concerns you identified?

- What mitigation strategy might the farmer consider to address risks associated with last year’s pest management?


- What alternative pest management strategies might the landuser consider in the future? 

- What crop management alternatives might the landuser consider to reduce pest management impacts on identified resource concerns.
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