
Update
In early April, Stone Environmen-
tal, in collaboration with NASA’s
Affiliated Research Center (ARC) at
Brown University, completed a
project exploring the effectiveness

of using remote sensing for surface
water studies. The ARC shares
innovations in spatial information
technologies with various indus-
tries, making possible a degree of

data accuracy generally unheard of
in the private sector. SEI found that
using remote sensing to character-
ize watersheds for surface water
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In Search 
of “Reliable 
Information”
A guest editorial by Dave Gustafson,
Monsanto Company, St. Louis

It has now been nearly five years
since the passage of the Food Qual-
ity Protection Act of 1996 (FQPA).
This law requires the US Environ-
mental Protection Agency (EPA) to
consider “reliable information” on
potential human ingestion of pesti-
cides via drinking water and other
“non-dietary” routes of exposure.
With the recent change of adminis-
tration in Washington, now is an
opportune time to take stock of the
progress that has been made toward
implementation of FQPA. Sadly, the
efforts to date have failed to produce
“reliable information” for any but a
handful of pesticides. It is past time
to establish a clear definition of
what the law meant by “reliable
information,” and to create a mech-
anism to provide such data for all
pesticides, both old and new.

At least two federal government
initiatives now under way have the
stated intent of providing “reliable
information” as required by FQPA.
As described below, each is incom-
plete, and it is unclear how (and
even whether) they fit together as
part of some larger, as-yet-unde-
fined national strategy to provide
the required data. A cynic might
view these as little more than “fish-
ing expeditions” to find funds for 

SEI found a strong correlation between the crop use reported by farmers and the crop cover extrapolated from remote
sensing data in the Macoupin County, Illinois, test.
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SEI’s QA Services
Expand
SEI is now offering stand-alone
quality assurance consulting serv-
ices. “As more and more agrochemi-
cal companies merge and downsize,
we’re seeing a growing interest in
outsourcing QA services,” said Chris
Stone, president of Stone Environ-
mental. SEI’s Quality Assurance
Unit (QAU) has already completed
data reviews of several clients’ field
trials in its new outsource capacity.

True to the excellent reputation of
its in-house quality assurance serv-
ices, the expanded QAU will
continue to provide up-to-date
interpretations of the laws that
impact the registration process, and
address Good Laboratory Practice
(GLP) questions before they become
compliance issues. “We know what
the demands are, we understand
where the bottlenecks occur, and we
have personnel with the experience
to anticipate and solve QA issues
before they can throw a project off
track,” Stone said. The expansion of
SEI’s QAU will eventually encom-
pass analytical auditing in addition
to the agrochemical data, facility,
and report auditing it presently
offers. The QAU is available to
conduct facility inspections, data
audits, and critical event inspections
as needed.
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ever-expanding monitoring
programs, rather than part of a
well-planned, scientific program to
provide “reliable information.”

The first new federal initiative is
being carried out under the USDA
Pesticide Data Program (PDP),
which traditionally has been
involved only with the analysis of
food items. For the year 2001, PDP
has added finished drinking water
analyses for two states (CA and
NY), focusing primarily on the
nation’s two largest metropolitan
areas: Los Angeles and New York
City. Although it is true that the
selection of these two cities will
provide reliable information at low
cost for a very large number of
people, even a cursory analysis
would suggest that the drinking
water sources for these two cities
are unlikely to contain any detect-
able pesticide residues. This is good
news, to be sure, for these millions
of US citizens, but it is not clear
how this helps provide reliable
information for the other quarter
of a billion of us who are not living
in these cities, and who are more
likely to have pesticide residues in
our drinking water.

The other initiative is a Model-

ing/Monitoring Program spon-
sored by a new interagency work
group composed of EPA, USDA,
and USGS representatives. The first
idea being pursued by this group is
to collect temporally intensive
water-monitoring data at five sites
using NAWQA multi-residue
analytical methods, and subse-
quently use this data to design
larger monitoring programs aimed
at the development of new regres-
sion-based models similar to those
previously designed by USGS. A
significant shortcoming of this
approach is the underlying assump-
tion that such regression-based
models will be accurate enough to
provide reliable information on the
full range of possible acute expo-
sures, which many would regard as
unlikely. To make matters worse,
the organizers of this mini-pilot
program have stated publicly they
will not use the results of the above
PDP monitoring in their modeling
efforts, because they feel only raw
source water data may be used for
modeling, not the finished drinking
water analyses being collected
under PDP.

To be fair, we should point out
that the government scientists
working on these studies are dili-
gent and sincere in their attempts

to do good science, and it is not
with them that any blame lies for
the failure of these programs.
Rather, the leaders of those govern-
mental agencies and those of us
within industry and academia, and
all others who practice environ-
mental science, have failed to do the
hard work of reaching a consensus
on what the FQPA language really
means and how we can work
together to provide the data that are
required. It seems certain that “reli-
able information” for most pesti-
cides is hidden somewhere among
the many millions of valid drinking
water–monitoring data points that
have already been collected under
the Safe Drinking Water Act, regis-
trant-funded studies, State moni-
toring efforts, and the immense
NAWQA program.

We have thus far failed to agree
upon succinct drinking water expo-
sure assessment endpoints and
failed to determine whether exist-
ing data could be used to estimate
those endpoints with acceptable
levels of confidence. Only then will
we know whether we really need
any new water monitoring data
and—if so—for which types of
water sources and for what pesti-
cides. The next steps ought to be
agreeing upon these assessment
criteria and “mining” the current
database to find out how much reli-
able information already exists. All
available modeling tools should be
tried, including both regression-
based tools and the deterministic
simulation modeling that has been
so useful elsewhere in the regula-
tory process. It would be a shame to
let another five years pass without
making real progress toward imple-
mentation of FQPA.

For more information, contact:
David I. Gustafson, Ph.D.
Monsanto Company
800 N. Lindbergh Blvd.
St. Louis, MO 63198
Phone: (314) 694-2698
E-mail:
David.I.Gustafson@monsanto.com

Two new monitoring studies are slated to begin in 2001 as part of the federal
effort to better characterize exposure to pesticides via drinking water. The
USDA/PDP program includes sites in California and New York. The USGS/
EPA Mini-Pilot Study targets five locations outside the midwestern cornbelt.
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What Do You Think?
Researchers on behalf of Stone
Environmental will be making
some phone calls to ask a random
sample of our clients and friends if
this, and other communications
from SEI, are helpful to you. If
you’d like to make sure you’re on
the call list (or not), or you’d like to
give us some feedback in writing,
please e-mail update@stone-
env.com. We’ll be asking questions
about how you prefer to receive
information about workshops,
presentations, and new services;
how much you use the Web for this
kind of information; and if you’ve
ever checked out SEI’s (somewhat
antiquated) Web site. We’re plan-
ning to update it, and want to hear
from our colleagues before deciding
how to proceed.



Jana Cheverie was hired in Octo-
ber as GIS specialist and staff scien-
tist. She graduated with honors
from the Centre of Geographic
Sciences in Nova Scotia, Canada,
with an Advanced Diploma in
Geographic Information Systems,
and from the University of Prince
Edward Island with a B.S. in Biol-
ogy. Cheverie previously worked
with Agriculture & Agri-food
Canada, the PEI Department of
Fisheries, Aquaculture & Environ-
ment, and the Bedeque Bay Envi-
ronment Management Association.

Tammara Estes presented a
poster, co-authored by Paul Hend-
ley of Zeneca Ag Products, titled
The Sensitivity of PRZM-EXAMS to
Key Assumptions—Implications for
Pesticide Aquatic Risk Assessments,

at the Society of Environmental
Toxicology and Chemistry confer-
ence in Nashville, TN, in November
2000.

As of the first of the year, Stone’s
Data Management and GIS Services
groups merged to form AIM,
Applied Information Management.
The groups were combined to
improve efficiency and broaden
SEI’s environmental information
management and analysis work.

Glenn Schellinger and Michael
Pottinger attended the National
Association of Independent Crop
Consultants (NAICC) annual meet-
ing in Orlando, FL, January 17–20.

SEI is offering a half-day course
at the American Chemical Society
conference, held in Chicago August
26–30. Tentatively scheduled for the

afternoon of August 26, the course
is titled Runoff Studies Using Simu-
lated Rainfall, and will be led by
Mary Nett of Water Quality
Consulting, Walnut Creek, CA. This
short course will identify regulatory
and stewardship needs and the rela-
tive costs and scientific concerns of
conducting runoff studies. For
more information, contact Glenn
Schellinger at gschellinger@stone-
env.com.

Chris Stone and Derek Murrow
attended the American Crop
Protection Association’s Spring
Issues Conference in Washington,
DC, on April 5–6, which assessed
The Effectiveness of Single Issue Task
Force Efforts.
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Reams of Paper 
or PDFs?
The Government Paperwork Elimi-
nation Act (GPEA) of 1998 is about
to have a big impact on the submis-
sion of reports to the Environmental
Protection Agency. To comply with
the GPEA and speed the regulatory
review process, EPA’s Office of Pesti-
cide Programs is creating prelimi-
nary guidelines for the electronic
submission of reports. Adobe’s
Acrobat Reader stands out as the
application of choice and PDF
(Portable Document Format) as the
preferred format. Sponsors of the
proposed guidelines are currently
testing them.

“It looks likely that EPA will
adopt PDF as its digital submission
standard,” said Derek Murrow,
senior project scientist at SEI. “PDFs
can be easy to use and Adobe seems
to be committed to accessibility—
the reader is free.” For more than a
year, SEI has used PDF files because
they allow for the easy transmission
and printing of reports.

However, PDFs can pose some
difficulties for those piecing together
reports from multiple data and text
sources. They may require plug-ins
or new software, but when compared
to the existing submission require-
ments of eight paper copies per
report (which uses several boxes 
of paper for reports of 1,000 pages
or more), the time investment to
iron out these issues should be
worthwhile.

EPA requires that federal agencies
accept electronic reporting and
record-keeping by 2003. SEI is
happy to share its success with the
format. Please contact Barbara
Patterson (bpatterson@stone-
env.com) with questions. The
preliminary guidelines can be found
at http://www.epa.gov/oppfead1/
esr_pilots.htm.
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studies was more accurate than
using traditional sales and crop
data, and may recommend this
approach to clients in the future.

When characterizing pesticide
use on a watershed scale, traditional
methods rely on sales data by zip
code, combined with crop data by
county from the USDA’s Census of
Agriculture or NRCS’s National
Resources Inventory (the crop data
indicate where specific pesticides
may have been applied). Unless
particularly good sales data are
available (and they frequently are
not), these methods generalize
crop usage by county, which forces
researchers to average crop usage
when watersheds span more than
one county. In contrast, remote
sensing imagery pinpoints crop
usage by farmer’s field, which makes
watershed characterization much
more accurate. “Remote sensing is
particularly helpful for watershed
characterization, because water-
sheds don’t respect political
boundaries—many span more
than one county,” said David Healy,
Applied Information Management

Sensing   Continued from page 1

Derek Murrow

(AIM) group officer at Stone.
The SEI/ARC team used

Macoupin County, Illinois, to test
the hypothesis that remote sensing
could accurately identify crop
coverages. First, they asked a hand-
ful of farmers in the county to look
at maps of the area and identify
which fields were theirs, what they
had grown on them historically,
and what their planting and
harvesting dates were.

Then the team obtained images
from NASA of the county at three
different times during two growing
seasons (1997 and 1999). They
located the fields the farmers had
identified on the NASA images.
Since the team already knew what
crops were grown there, they were
able to determine the specific qual-
ities of light each crop reflected to
the NASA satellite. Then, by
comparing the characteristics of
the pixels they already knew were
corn, for example, to the other
pixels on the maps, they were able
to extrapolate which fields in the
county also grew corn that season.

They sent new maps to the farm-
ers who helped them in the begin-
ning, and asked them to verify

whether the team had identified
the crops in neighboring fields
correctly. The good news was that
the correlation between the crops
identified using remote sensing
and ground truthing from the
farmers was strong.

With EPA’s growing interest in
the characterization of watersheds
where drinking water might be at
risk from chemical runoff, SEI is
optimistic that remote sensing will
be embraced in the future as a
valuable tool. It can be somewhat
expensive at this time. NASA
images cost about $500 each, and
multiple images are needed for
each watershed. “As prices come
down, and we anticipate they will,
more and more of our clients will
be able to take advantage of this
technology. It’s much more accu-
rate, and can give our clients better
data to make risk-management
decisions,” said Healy.

For more information about SEI’s
remote sensing capabilities, contact
David Healy at dhealy@stone-
env.com.



David Healy and Andrew Stanicoff
of Stone Environmental’s Applied
Information Management (AIM)
group left snowy Vermont this
winter to travel to the deserts of
Niger, West Central Africa, to help
the World Bank develop a prelimi-
nary poverty atlas for the region. In
partial exchange for its debt forgive-
ness from the World Bank, the
government of Niger is reallocating
the interest payments into its
health-care and education systems.
The World Bank asked SEI to create
the atlas as part of a broader effort
to monitor the effectiveness of the

interest reallocation by seeing if
poverty is changing in Niger, and if
so, where.

“This is the first time we’ve used
GIS to present both socioeconomic
and environmental factors in a
composite picture,” said Healy. The
project is an expansion for SEI from
the GIS work it’s known for in agro-
chemical, environmental impact,
and water quality areas.

Healy and Stanicoff made a series
of 16 maps using data from 26,128
villages in Niger that had been
located using a Global Positioning
System (GPS). For three weeks in

Niamey, Niger, they compiled data
and interviewed more than 100
individuals in 30 different govern-
ment organizations and donor
agencies. “The ultimate goal was to
create a map of Niger that identifies
villages suffering from the effects of
poverty,” said Healy. “Using GIS-
based analysis of a huge amount of
data, we created a series of visual
aids that demonstrate human
deprivation in the socioeconomic
and environmental context.” The
data included specific poverty indi-
cators, such as the absence or pres-
ence of community wells, clinics,

schools, and markets. The team also
characterized villages and states
based on climate, rainfall, crop, and
livestock data.

The GIS maps Healy and Stani-
coff created show the most signifi-
cant poverty predictors. “The
combination of indicators is very
significant,” said Healy. “For exam-
ple, a village that does not have a
well and that is located more than 5
kilometers from a road may seem a
likely candidate for stress. But when
you add important environmental
and climate data, such as low crop
potential and low rainfall, you are
looking at a very real picture of
vulnerability.” The indicators he
and Stanicoff identified will deter-
mine the design of a future poverty
monitoring and evaluation system
in Niger.

In addition to follow-up work on
the poverty project, the AIM group
has submitted a proposal to gener-
ate indicator maps to predict
outbreaks of meningitis in Niger.

For more information, please contact
David Healy at dhealy@stone-
env.com.
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Communities relying on the productivity of land north of the 350mm precipitation line are more vulnerable to poverty
than those below, where rainfall is more plentiful.
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