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Foreword

Across the nation, public dialogues on pesticide and toxic issues have become
increasingly polarized. To reach a broad consensus on pesticide issues among groups
and individuals with vastly different—but equally firmly held—opinions, we need a
communications network for the open and continued exchange of valid data and
information.

These abstracts from the fourth national pesticide conference, New Directions in
Pesticide Research, Development, Management, and Policy, are representative of the
Virginia Water Resources Research Center’'s continuing efforts to facilitate the
synthesis and interpretation of scientific data by policymakers, researchers, scientists,
practitioners, manufacturers, and public interest groups, and to promote improved
communications and the resolution of pesticide issues. The stimulation for this series
of conferences and the published proceedings has been the continued encouragement
of participants and the intense interest in pesticide issues in Virginia and nationwide.
For each conference, the number of participants and the size of the audience has
increased — in 1988, 22 invited speakers participated in Pesticides: Risks,
Management, Alternatives; in 1989, 52 presenters spoke during the two-day
conference Pesticides in Terrestrial and Aquatic Environments; and in 1990, Pesti-
cides in the Next Decade: The Challenges Ahead had 19 cosponsors and 68
 presenters. This fourth national conference and the resulting proceedings will serve
as a bench mark for establishing new polices and management guidelines for the safe

use of pesticides in the future.

The balancing of risks, benefits, and responsibilities to ensure clean air and water,,
survival of diverse wildlife species, preservation of parks and wilderness, industrial and
agricultural growth, and a high quality of life for future generations requires an
integrated, multidisciplinary approach. We hope this fourth national conference and
the proceedings provide a portion of the science and technology required to resolve
complex pesticide issues and stimulate the needed multidisciplinary and
interdisciplinary research and analyses to fill the many remaining gaps in pesticide
information.

Diana L. Weigmann, Interim Director
Virginia Water Resources Research Center
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Chesapeake Bay Program: Partnership for Basinwide Implementation of
Innovative Pesticide Management Programs

W. Matuszeski'’

The Chesapeake Bay Program is a consensus-based state-federal partnership directed
toward restoration and protection of the Chesapeake Bay system. Maryland, Virginia,
Pennsylvania, the District of Columbia, and the U.S. Environmental Protection Agency
(on behalf of the federal agencies) began implementation of a toxics-reduction
strategy for the Chesapeake Bay basin in 1988. Building on an existing base of
findings from past studies about potential pesticide impacts on the Bay’s living
resources, the Chesapeake Bay Program agencies began to build a basinwide
consensus for the need for more innovative implementation of pesticide management
programs. An overview of the unigque pesticide management partnerships being
developed through the Bay Program as well as a summary of findings to date
regarding the nature, extent, and magnitude of pesticide-related impacts on the
Chesapeake Bay system will be presented.

'U.S. Environmental Protection Agency, Chesapeake Bay Program Office, Region Ill, Annapolis, MD 21403




An Overview of Integrated Pest Management and Pesticide-Use Surveys

B. H. Marose'

The potential impact of agricultural and non-agricultural pesticide use on surface water
and groundwater quality is a major concern of the Chesapeake Bay Program. To
better understand the use of pesticides within the Chesapeake Bay basin, a number
of surveys were conducted by cooperating federal, state, and local agencies and
universities. These surveys encompassed a variety of application sites ranging from
agricultural crops to home landscapes and a number of information sources such as
pesticide-distributor sales records and end-user questionnaires. Some focused solely

.on pesticide use, while others concentrated on adoption of integrated pest

management (IPM) as a tool to improve pesticide decision-making.

In the pesticide-use surveys, participating states agreed to collect information on a set
of key parameters that included: (1) pesticide active ingredient; 2) application rate;
3) application site or crop; and 4) size of area treated. Surveys indicated that the
most common herbicides were atrazine, alachlor, and metholachlor. The most
common insecticides were chlorpyrifos, terbufos, and carbofuran. Total pesticide use
in the Bay Basin was greatest from the agronomic crops, primarily because the
acreage planted is extensive. In contrast, pesticide use per acre was significantly
higher on pest-prone, high-value commodities such as vegetables and tree fruits.

IPM adoption surveys compared use of pesticides, non-chemical practices,
environmental attitudes, and demographic differences between IPM users and non-
users. Formal IPM programs in which growers paid a fee per acre for monitoring
services were used on less than 5 percent of the acreage within the Bay basin.
However, educational programs have enabled the vast majority of growers and their
advisors to learn the basic techniques of IPM and to adopt those components most
compatible with their operations. Those who fine-tuned their operations with IPM by
using a designated person to monitor fields regularly, were able to decrease both the
number and rate of some pesticide applications, but needed to increase others. Thus,
IPM enabled growers to optimize pesticide use. Those using IPM tended to be
younger, better educated, and, as a result of IPM, obtained greater profits per acre
than non-IPM users.

With information gathered from the surveys discussed, educators and policy-makers
within the Chesapeake Bay basin will be better equipped to assess overall pesticide
loading and to target pesticide-related programs such as IPM where the greatest
effects can be attained.

! University of Maryland, Department of Entomology, College Park, MD 20742
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Meéting Pesticide Challenges in the Chesapeake Bay Watershed
BEST Management Practices

M. E. Setting’

In an effort to reduce the potential for atrazine, a corn herbicide, to reach drinking
water supplies, and to reduce runoff to surface water, particularly the Chesapeake
Bay, a specific best management practices (BMPs) program for Bay-region states has
been developed.

Atrazine is the second most widely used pesticide in the Chesapeake Bay watershed.
Due to its widespread use and persistence in the environment, it has been named to
the Chesapeake Bay Program’s Toxics of Concern List. The substances on this list

are chemicals that either adversely affect, or have the potential to adversely affect,

the Bay.

Surface and groundwater monitoring by several state and federal agencies have
detected levels of atrazine throughout the Chesapeake Bay region. Atrazine is one of
the most frequently detected pesticides in water quality analysis. In addition, it is one
of 23 pesticides that must be monitored in public drinking water supplies under the
requirements of the Safe Drinking Water Act, effective January 1, 1993. Effective
and careful management of atrazine could reduce potential contamination of water
supplies and resources.

The BMP program for growers and commercial applicators recommends landowner
evaluation of each farm site to determine if BMPs are in place or are needed to protect
groundwater and surface water when using, storing, and disposing of atrazine. While
the BMPs focus on atrazine, they are equally effective for other pesticides.

Specific BMPs address proper handling, storage, and disposal of atrazine; use of
cultural and tillage practices; maintaining a 50-foot setback from wells when mixing,
loading, or using atrazine; implementing a 200-foot application buffer from lakes,
reservoirs, and public water supplies; maintaining a 66-foot application buffer from
points where field surface water runoff enters perennial or intermittent streams and
rivers; and delaying use of atrazine if heavy rains are forecast.

Educational materials, including a BMP brochure, a Farm Site Evaluation, a training
video and manual on the use of BMPs, and BMP posters have been developed for
distribution to farmers, pesticide applicators, and dealers.

The initial Atrazine Best Management Practices Program was developed through the

efforts of an Atrazine Advisory Committee appointed by Robert L. Walker, Secretary
of the Maryland Department of Agriculture. The committee is comprised of growers,

3
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pesticide dealers and applicators, Extension specialists, pesticide manufacturers,
representatives of the Maryland Departments of Agriculture and Environment, and
USDA’s Soil Conservation Service. CIBA-Geigy, an atrazine manufacturer, helped
support promotion and development of the BMIP program in Maryland. The states of
Pennsylvania and Virginia are developing state-specific atrazine BMPs in an effort to
provide regional protection to the Chesapeake Bay.

1Pes‘cicide_ Regulation Section, Maryland Department of Agriculture, 50 Harry S Truman Parkway, Annapolis,
MD 21401
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Pesticide Disposal and Container Recycling in the
Chesapeake Bay Watershed

D. D. Bingaman'

To address specific water quality concerns for the Chesapeake Bay Program (CBP),
the state signatories of the Bay Agreement have given priority to pesticide product
and container disposal within their state management programs. Based on available
funding, each state is developing or implementing these programs to improve
environmental safety and promote pollution prevention within areas of concern.
Design and implementation strategies should result in significant reductions in
potential water quality contamination by promoting the responsible handling and
disposal of pesticide products and containers. Each state offers a unique program
based on state-specific problems, budget constraints, and available resource persons
to implement the programs.

Pesticide disposal is necessary because of historical pesticide use and management
that has resulted in the banning or cancellation of pesticide products by the U.S.
Environmental Protection Agency (EPA) based on concerns for the environment or
human health. While these efforts ensured that product use would no longer
continue, few alternatives were offered to remove existing stocks of material from the
pesticide user. Additional quantities of pesticides are held by farmers due to the age
of the product, loss of efficacy, environmental exposure, and product degradation.
Virginia’s 1990 collection program identified many pesticides that were not canceled
or banned, but just unwanted by farm operators. The transport and disposal of
pesticides is often cost-prohibitive for individual farmers and, thus, can be facilitated
by government funding.

To provide a cost-free disposal to pesticide users, the Bay states are developing and
implementing collection programs at the county level. The Virginia Department of
Agriculture and Consumer Services piloted the disposal concept in the Bay Watershed
- in 1990. Subsequent collections in 1992 completed the collection in eight counties,
totaling approximately 90,000 pounds of pesticides. Virginia plans to conducta 1993
disposal program in four counties to collect an estimated 58,000 pounds of
pesticides. A program patterned closely after the Virginia effort collected 30,000
pounds of pesticides from six Pennsylvania counties in 1992. Seven additional
counties are currently involved in the 1993 Pennsylvania program serving
approximately 10,000 agricultural producers. Products collected in the disposal
programs include toxaphene, DDT, chlordane, silvex, dinoseb, carbofuran, and
numerous other pesticides. State efforts are anticipated on a yearly basis until all
counties have been included. Plans for pesticide disposal in Maryland currently are
being developed; however, the lack of state funding for this effort may postpone its
implementation.



Recycling efforts in Maryland focus on the Eastern Shore, where containers are
collected and inspected by MDA prior to being chipped, pelleted, and recycled into
new pesticide containers. Container recycling requires triple rinsing to clean
containers prior to acceptance, thus, eliminating potential contamination. Prior to the
development of container recycling, Maryland farmers had limited options for used
pesticide containers, often resulting in storage problems or improper disposal in
unapproved areas. A similar program in Virginia involving the Farm Bureau,
Cooperative Extension, and Virginia Department of Agriculture and Consumer Services
has resulted in containers being collected from three counties. Virginia, Maryland, and
Delaware plan to work cooperatively in 1993 to purchase a chipper through AgChem,
Inc., to serve all three states. In Pennsylvania, recycling efforts were initiated in 1993
with a planned collection program in Lancaster County. This recycling effort focuses
on the state’s largest production county to collect containers from private and
commercial applicators.

Efforts in all states are designed to remove unwanted chemicals and containers from
targeted watersheds to prevent contamination of surface and groundwater sources
and effects on human health. These efforts are targeted to meet prevention goals of
the CBP as well as EPA’s national priorities. Shared technology, equipment, and
program goals have resulted in a unique program that has focused on water quality
issues for the major portion of an entire watershed. Future efforts are hoped to
continue with the potential that the West Virginia, Delaware, and New York portions
of the Bay watershed will initiate similar programs.

1Pennsylvania Departrment of Agriculture, Bureau of Plant Industry, Division of Agronomic Services, 2301
North Cameron St., Harrisonburg, PA 17110



Pesticide Management through Whole-Farm Planning

N. D. Stone’

Successful management of agricultural pesticides in the Chesapeake Bay watershed
means developing pest-management strategies that control pests below economically
damaging levels while also limiting the risks of pesticide leaching and runoff into
waterways that flow into the Bay. As public concernincreases over farming practices
that potentially can pollute our waterways with pesticides and their derivatives, it
becomes increasingly important to explore both the potential for, and the implications
of, pesticide management regulations on the farm.

Traditionally, there have been three responses to pesticides that pose an
environmental hazard: regulation, modification, and information. Regulation has been
used to restrict the use of specific chemical and formulations known to be dangerous
to environmental and public health. Modification means the substitution of alternative
pest-management practices for pesticides; for example, the use of biological control
agents, pest-resistant crop varieties, and mechanical or cultural practices. Information
has been used to get farmers to eliminate unnecessary pesticide applications through
education about pests, their life cycles, and natural enemies; development of sampling
techniques and simple decision rules to determine whether a pesticide spray is
economically profitable; and effective management of pesticide resistance.

Pesticide management in the Chesapeake Bay watershed will continue to rely on these
three approaches, in addition to surveying and identifying land and practices that
increase risk of pesticide contamination of the Bay. However, the future of pesticide
management is clearly in its integration into a total resource planning process.

Looking at pesticide use and pest management from the whole-farm level opens new
avenues for pesticide management. At this higher level, farmers can take pesticide
pollution risks into account in farm planning, particularly their choices of crop mix,
crop rotation, and pest management strategies. Ideally, they can identify pesticide
pollution risks and avoid them altogether, rather than trying to ameliorate the effects
of a poor planning decision by alternative pest management tactics later. This
presentation discusses the approaches to and tools available for pesticide
management in the Chesapeake Bay watershed and highlights a whole-farm planning
tool being implemented in Virginia that integrates economic, soil conservation,
nutrient, and pesticide management.

'Department of Entomology, Virginia Tech, Blacksburg, VA 24061



PATRIOT — A Methodology and Decision Support System for
Evaluating the Leaching Potential of Pesticides

P. R. Hummel', J. C. Imhoff?, J. L. Kittle', and R. F. Carsel®

The Pesticide Assessment Tool for Rating Investigations of Transport (PATRIOT) is a
methodology for providing rapid, scientifically sound analyses of groundwater
vulnerability to pesticides on a regional, state, or local level. An appropriate measure
of groundwater vulnerability is achieved by quantifying the leaching potential of a
pesticide in terms of the mass transported to the top of the water table. Reliable

~assessrent of leaching potential requires a methodology that can predict pesticide

fate and transport through unsaturated soils to groundwater, making use of site-
specific characteristics (i.e., weather, soils, cropping practices, depth to groundwater).

The methodology has been incorporated into a PC-based software package. It is
perceived that users of this new tool will need to investigate many combinations of
pesticide and unique environmental conditions, and hence, the tool provides analyses
within a relatively short time frame (i.e., minutes). Enabling the analyses to be done
relatively quickly requires (1) that the data needed to fuel the analysis be provided to
the user as part of the tool, and (2) that the tool be made easy to use by effective
interfacing of the user with both the data and the analysis model. The software
package includes national-scope databases for rainfall, soils geographic occurrence,
soil properties, pesticide properties, and cropping practices. The system is housed in
a software framework that allows full-screen interaction among databases, the flow
and transport model, and ranking procedures. Included in this framework is a

. comprehensive help environment with hypertext capabilities that allow the user to

extract both specific and general background information. PATRIOT contains three
types of analysis capabilities: ‘

(1) unit analysis reported as a leaching rate,
(2) area-weighted analysis reported as total mass leached, and
(3) uncertainty analysis using Monte Carlo techniques.

Output capabilities include tables, maps, and graphics that assist the userin database
analysis, site characterization, and results analysis.

TAQUA TERRA Consultants, 150 E. Ponce de Leon Ave., Suite 355, Decatur, GA 30030
2AQUA TERRA Consultants, P. O. Box 323, Ouray, CO 81427
3Environmental Research Laboratory, U.S. EPA, College Station Road, Athens, GA 30613




A Herbicide-Specific Soil Transport Sensitivity Analysis Utilizing Soil Surveys,
Screening Models, PRZM, and a Geographic Information System

R. T. Paulsen’ and K. Balu?

The Wisconsin Department of Agriculture, Trade, and Consumer Protection (WI-
DATCP) has prohibited or restricted the use of atrazine in some parts of Wisconsin
because of groundwater concerns. The objective of this study was to determine, for
Wisconsin soils, the sensitivity of atrazine for transport through the root zone using
screening models, GIS, and available databases.

The mobility of atrazine in Wisconsin soils was determined using two computer
simulation models: CHEMRANK (University of Florida) and PRZM (U.S. EPA Pesticide
Root Zone Model). Data for the individual soil series found in Wisconsin were
retrieved from the DBAPE database and published soil surveys. The Soil Association
maps for all the counties in Wisconsin were digitized and stored in the MAPINFO-GIS.
All the soil series in Wisconsin were modeled using CHEMRANK to calculate a
retardation factor (RF) for the soils’ ability to restrict the movement of atrazine. Soil
RF values ranged from 1.69 (extremely low ability to retard atrazine) to 31.0
(extremely high ability to restrict atrazine movement). The retardation factors for each
soil series were used to create an overall mobility rank for each of the Soil
Associations in Wisconsin. The Soil Association ranks were thematically mapped by
using the GIS to produce county scale atrazine mobility maps.

The PRZM model was run for all soil series with low RF values. Each simulation
modeled atrazine, surface applied, at a rate of one pound per acre, to conventionally
tilled corn. A three-year precipitation scenario including normal, wet, and very wet
year precipitation was constructed for each county in Wisconsin using the climate
data from climate stations across the state. The results of the PRZM modeling were
used to further investigate the soil sensitivity suggested in the low RF values. PRZM
results confirmed that soil series with low RF values generally resulted in atrazine
being transported to at least a 1-meter depth in the soil column during one of the
three years simulated. These data were used to confirm the county scale soil
sensitivity maps.

The results of the screening model and GIS mapping phases compared well with the
delineation of atrazine management areas constructed by WI-DATCP based on
groundwater detections of atrazine. This screening model approach identified parts
of Columbia, Green, lowa, Lafayette, Rock, Sauk, and St. Croix counties as being
sensitive to the transport of atrazine. The models also suggested that almost all of
Dane county would be sensitive. The WI-DATCP has designated all these areas as
atrazine management or prohibition areas. The combination of screening models and



GIS techniques provides a valuable management tool for the safe and effective use
of pesticides.

"The Paulsen Gi’oup, Suite 114, 3262 Superior Lane, Bowie, MD 20715
2Ciba_ Plant Protection Division, Ciba-Geigy Corporation, 410 Swing Road, Greensboro, NC 27419
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