rint.

The FoodPrint of
Crop Production




2 THE FOODPRINT OF CROP PRODUCTION



WHAT SUSTAINABLE CROP PRODUCTION SHOULD DO ........oiiiiiiiiiiiiii e 4
HOW CROPS ARE PRODUCED DETERMINE THEIR ENVIRONMENTAL IMPACT.........oiiiiiiiiii i 5
Growing Conventional, Industrial Crops......... ... e 5
Growing SUStaiNable CroPs .. ....cooui it e e e 6
Certified Organic Crop ProduUCtion SYSTEMS. ettt ettt ettt et e et e et e ae e eeenns 6
Regenerative Crop ProdUCtion SYSTEMS. ...ttt ettt ettt et e et e e 7

US PRODUCE AND GRAIN INDUSTRY: AN OVERVIEW ...ttt 8
Fruit and Vegetable ImMpPorts. ... oo e 9
Soy, Cornand Factory FArmMs .. ... ..ottt ettt ettt e 10

Soy in the US: From Plastics to ANIMal FEEA . ...ttt 10

Corn in the US: For Processed Food and Cheap MEat ... e et et 1
ENVIRONMENTAL IMPACT OF CONVENTIONAL GROWING METHODS.............ciiiiiiiiiiiiieee 12
Seeds, Fungicides and FUMIZaNTS ... ... .o i e 12
“Neonics” and Pollinator Health .. ..o e 13

GMOs, Glyphosate and SUPErWeedS . ...ttt e 14
Fungicides on the Rise and Largely Unmonitored...............oooiiiiiiiiiiiii i 15

Soil Health and Fertility ...... ..o e e e e 16
Fumigants: Damaging to Living Soils and PEOPIE. ...t 17

Water Impact from Crop ProdUction.......... ..ot e 18
PESTICIDES AND HUMAN HEALTH. ... e 19
Scientists and Doctors Call for ACtiON........ ..o oo 20
Pesticide Impacts on FarmMWOIrKErsS . ...... .. oo ittt 20

In Utero Impact of PestiCides. ... ..ooooii e e e 22
Physical Abnormalities and Developmental Problems in Children from Pesticides.................... 23
Health Impact from Pesticide FOOd ReSIdUES. ... ... ..ot i 23
SUSTAINABLE CROP-FARMING TECHNIQUES . ... o 25
Compost and Legumes for Soil Health....... ... .o i 25
Embedded Defenses of Organic Plants ............oooiiiiiiiiii i 26
Predators, NOt PestiCiaes . .....outtt ittt e e e e e e e e 26
Beneficial Insects and Flowering Plants. ....... ... oottt e 26
Natural Soil FUMIZatioN . . ... e e e 27
Conservation Tillage. ... ... e e 28
LET'S FIX THIS: MOVING SUPPORTING SUSTAINABLE CROP PRODUCTION ..., 29
What Needs t0 Change. ... ...ttt et e et 29
LET'S BOOST THE DEMAND FOR SUSTAINABLE PRODUCE. .........oiitiiiiiiii i 30
Eat Organically Grown FOOM ... ... oot e 30
Know Your Farmer, Know YOUr FOOd. ....... ...ttt e 30
JOIN @ GO A i e e e e e 31
Grow YOUr OWN FOOM. . ..o et 31

Y BT o] o Yo L ol o= T 0 0 1o g =T 31
Become a Pesticide-Free, Bee-Friendly County, City or TOWN .........oiiiiiiiiiiiiiiiii i, 31

Copyright © 2018 GRACE Communications Foundation. All Rights Reserved. THE FOODPRINT OF CROP PRODUCTION 3



hen consumers think about the crops grown in this country they probably think about the

spinach, tomatoes, onions, carrots and apples that fill their plates. But what they may not
realize is that corn and soy account for 50 percent of all of the crops grown in the United States.
And, the great majority of these two crops primarily supply animal feed for factory farms.

As hard as it is to believe, crop production is one of the most polluting industries on Earth.? Grow-
ing conventional fruits and vegetables releases billions of pounds of synthetic pesticides, fertilizers
and other farm chemicals into the environment. Virtually no one escapes exposure to these toxins,
found in the water we drink, the air we breathe and the food we eat — even food we think of as
the healthiest, like oranges, kale, broccoli and beets. There are enormous health and environmen-
tal costs from our present industrial crop production practices: their foodprint is unsustainable.
The good news is that, since the 1940s, farmers, scientists and public interest organizations have
been working together to create an alternative, sustainable, organic food system that eschews the
use of synthetic, toxic pesticides and fertilizers. Organic agriculture enhances nature’s ecology to
fend off pests and diseases and to boost soil nutrients that support resilient plant development.
Consumers are, in ever greater numbers, choosing to buy sustainably grown food, and joining the

growing movement of people who support farming practices that tread lightly on the earth and
help revitalize ecosystems and farming communities.

What Sustainable Crop Production Should Do

® Grow healthy and nutritious food

@ Maintain and improve the overall environmental quality of the farm
® Maximize soil health

® Increase biodiversity

® Manage pests and weeds without toxic pesticides

® Minimize topsoil runoff and water pollution

® Develop crop resiliency and adaptability to climate change

® Support small, medium and non-corporate family farms

® Provide a healthy work environment with jobs that pay a living wage
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How Crops Are Produced
Determine Their Environmental Impact

How crops are grown largely determines the environmental impact of what it takes to bring food
to the table. Seed choices, soil fertility and pest and weed management strategies all influence
whether a farming system will positively or negatively affect the environment, worker and public
health and local economies.

GROWING CONVENTIONAL, INDUSTRIAL CROPS

Conventional, non-sustainable systems of food production cause the most long-lasting health and
environmental damage because they employ toxic chemicals at each stage of production. They
aim to wipe-out the natural ecosystems in which crops are grown, to create an artificial environ-
ment for growing produce.

These types of systems:

® Depend upon regular doses of insecticides to kill plant-eating bugs, herbicides to kill weeds
and soil fumigants and fungicides to kill soil-borne diseases.

® Use synthetic fertilizers to boost yields.
® Rely upon pesticide-coated seeds to fight pests, disease and fungi.

® Incorporate the planting of genetically modified (GMO) seeds to produce plants that can
withstand repeated sprays of highly toxic pesticides.

Bigger is better for this crop production method, where vast stretches of a monocrop dominate

the same landscape year-after-year. Machines and chemicals substitute for farm labor, which is in
high demand and short supply.
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GROWING SUSTAINABLE CROPS

Sustainable crop production systems, which
include organic and regenerative organic agri-
culture, aim to maintain and enhance the natu-
ral ecosystems in which crops are grown, using
inputs primarily derived from nature to support
plant growth. These types of systems:

® Depend upon composted animal manure
and plant material to bolster biodiversity
above and below ground and the planting
of cover crops to add nitrogen to soils, an
essential plant nutrient.

® Employ regular crop rotations with varied deep and shallow-rooted plants to improve soil’s
water infiltration and holding capacity and to prevent topsoil erosion.

® Rely on flowering plants sown between rows and on field edges to attract beneficial insects
that fight pests and disease and to entice pollinators that fertilize crops.

® Use densely planted cover crops to add nitrogen to soils and to shade and crowd out weeds
so as to prevent their re-emergence.

Sustainable systems also facilitate biodiversity — the protection of many types of species — in all
stages of agricultural production. Crops grown in this manner demonstrate superior resiliency
during times of extreme drought and floods.? While sustainable systems can be scaled-up to sup-
port large farms, they are well suited for small, medium-sized and non-corporate family farms.

Certified Organic Crop Production Systems

What distinguishes certified organic agriculture from all other forms of agriculture is that its
system of production is governed by law — the Organic Foods Production Act (OFPA) of 1990.
OFPA and its regulations require adherence to principles and practices that “foster cycling of
resources, promote ecological balance and conserve biodiversity."”

To verify compliance with OFPA:
® Independent third-party certification agencies annually inspect all organic farms.

@ (Certifiers also review each farm'’s organic system plan (OSP), which documents the materials
used and procedures followed for organic crop management.

The organic label and United States Department of Agriculture (USDA) organic seal on produce
signals to consumers that the food has been grown and handled in accordance with a strict, legally
binding system of organic crop production. Organically grown fruits, vegetables and grains are the
healthiest food you can buy, and your food dollars go to support environmentally-sound farming
practices.

Unique to the US National Organic Program (NOP) is the legally-mandated, 15-member National
Organic Standards Board (NOSB) of stakeholders. It meets bi-annually in locations around the
country to discuss critical concerns of the organic community and to make recommendations to
USDA on issues affecting industry growth and development.
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The NOSB, consisting of representatives from the farming, science, retail, certification and public
interest sectors, solicits public input to inform its decisions, particularly those pertaining to
allowed and prohibited substances. This transparent system of public participation in government
decision-making was the deal struck between organic stakeholders and the government when
they collaborated to create OFPA, with the mutual commitment to continuously improve organic
agriculture.

Regenerative Crop Production Systems

Regenerative organic agriculture contributes to the overall health of ecosystems and human
communities by strengthening their interconnections. It builds upon USDA's organic standards by
ecologically and holistically managing land, enhancing practices that increase soil health, decreas-
ing soil erosion and ensuring the humane treatment of farm animals. Regenerative goes beyond
certified organic by establishing social justice provisions that facilitate economic stability and fair
and safe working conditions for everyone engaged in farm-related activities.

While no specific regenerative organic standard, certification program or label currently exists, the
Rodale Institute, which pioneered organic production practices beginning in the 1940s, is leading
efforts to develop a Regenerative Organic Certification label, currently in the pilot phase.
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US Produce and Grain Industry: An Overview

Farmers from just three states — California, Washington and Florida — produce 87 percent of
the fruits and nuts grown in the country and about half of the vegetables.> California ranks as the
nation’s top, year-round producer of over 200 crops, growing more than 90 percent of US arti-
chokes, walnuts, kiwis, plums, celery and garlic.®

But farmers in the United States don't just grow fruits and vegetables. The US produces an enor-
mous amount of grain and soybeans, the large majority of which is grown for animal feed and

not for human consumption.”® The US is also a net agricultural exporter of grains and soybeans,
primarily used for animal feed abroad,® which means that we are not only increasing our foodprint
with those additional miles of shipment, but we are foisting those disastrous environmental and
public health consequences on the whole world.

Here is a snapshot of crop production in the US:
® Forty-three percent of all of the country’s land is farmland — 915 million acres total.'

@ Corn and soybeans account for more than 50 percent of all harvested cropland, the vast
majority of which is grown from GMO seeds."

® Two thirds of the total fresh vegetable production, by volume, comes from just three crops:
potatoes (44 billion pounds), tomatoes (22 billion pounds) and lettuce (8.5 billion pounds).'

® Grapes, including wine grapes, dominate fruit production, grown on 1.1 million acres and
constituting 52 percent of the non-citrus fruit acreage. Oranges account for 76 percent of the
nearly 900,000 acres devoted to citrus production.'

® Wheat is the principal cereal grain grown in almost every state, totaling 1.7 billion bushels

and grown on 37.6 million acres.™

® Organic food accounts for just over five percent of the food sold in US retail markets, with
fruits and vegetables making up the largest share of organic food sales."™




FRUIT AND VEGETABLE IMPORTS

“Buy Fresh, Buy Local” educational campaigns, “Farm to School” food sourcing programs and
school and community gardens have all contributed to a revitalized interest in the health benefits
of fresh, locally grown food. Farmers markets have also sparked renewed interest in buying local
produce — their presence in communities has increased by an astounding 76 percent nationwide
over the past 10 years.'® Yet, even with this heightened awareness of the advantages of eating
fresh and locally, fresh fruit and vegetable imports dominate the US marketplace by far, as evi-
denced below:"

® More than half of the fresh fruit and almost a third of the fresh vegetables purchased in the
US come from other countries.®

® Imported fresh fruit increased from 23 percent to 53 percent between 1975 and 2015."°

® Fresh vegetable imports grew from 5.8 percent to 31 percent during that same time period.®
Year-round demand for fresh produce has risen along with a national taste for tropical variet-
ies native to the countries of many of our immigrant communities. Big food distributors such as
Walmart, Trader Joes and Costco cater to this demand by taking advantage of the economies of
scale afforded by purchasing high volumes of low cost produce from overseas.
More and more US-based food processing companies have moved some of their processing activ-
ities offshore because labor is cheaper there. They import higher-priced, value-added products,

like dried fruit or jam, to the US for sale at higher profit margins.?'

Many wonder if imported food is as safe as US-produced. The answer is probably not, according to
a US Food and Drug Administration (FDA) study published in 2015. It found that:

® 9.4 percent of imported fruit samples violated federal standards for pesticide residues as
compared with 2.2 percent of US-produced fruit samples.??

® 9.7 percent of the imported vegetable samples did not meet US standards as compared with
3.8 percent of US-produced vegetables.?
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SOY, CORN AND FACTORY FARMS

Rising consumer demand for animal protein domesti-
cally and abroad is a main driver behind corn and soy-
bean production.?* Confined animal feeding operations
(CAFOs), also known as factory farms, exclusively rely

on manufactured livestock and dairy feed because their
systems of production do not allow animals to roam and
forage for food.

Both the corn and soy industries are highly consolidated
and vertically integrated, supplying raw materials for
nearly every processed food on the market. A handful

of billion-dollar-net-worth, multinational corporations
control distribution chains and markets of soy and corn.?»
This system squeezes out local farmers and processors
and gives these companies the power to dictate and

even limit choices farmers can make about what to grow,
where to grow it and how.

Soy in the US: From Plastics to Animal Feed

Tofu, tempeh and soymilk are the most popular foods
made from soybeans. Soy oil is refined for cooking, bio-
diesel and used in industrial products such as polyure-
thane foam, plastics and paint. Soy is found in consumer
products such as detergents, candles and cosmetics. The
high-protein by-product of soy oil processing is sold for
animal feed. 2

Here are some facts about the soy industry in the US:

® 70 percent of soybeans grown in the US supplies
the animal feed industry.?

® The poultry industry is the top soybean consumer,
followed by hogs, dairy, beef and aquaculture.?®

® The US is the world's leading soybean producer.®

® Soybeans account for about 90 percent of oilseed
production with peanuts, sunflower seed, canola
and flax making up the rest.*

® Until April 2018, China was the largest importer of
US soybeans, but the country canceled its 62,690
metric tons order for the year in the face of trade
disputes with the US.*’

® 94 percent of soybeans planted are GMOs, most
of which are engineered to withstand multiple
applications of glyphosate, the active ingredient in
the “RoundUp” herbicide.*?
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Corn in the US: For Processed Food and Cheap Meat

Processed corn products such as corn syrup and corn starch are ubiquitous ingredients in pack-
aged foods, ranging from cookies and bread to breakfast cereals, baby food, beverages, salad
dressings and tomato sauces. Products such as industrial alcohol, fuel ethanol, paints, dyes, cray-
ons and linoleum also are derived from corn.

Corn is also the primary feed grain for animals, accounting for more than 95 percent of total feed
grain production and use in the US.33

Here are some facts about the US corn industry:

® The US is the world's largest corn producer, exporting 10 to 20 percent of its annual
production.?

® Mexico is the largest importer of US corn, importing 14.7 million tons in 2017.3
® Eight percent of corn is used in candy and non-diet soda.®

® Herbicide resistant GMO corn constitutes 89 percent of the total corn acreage planted.*”

® Over 50 percent of the nation’s corn is produced in lowa, lllinois, Nebraska and Minnesota.*®




Environmental Impact of

Conventional Growing Methods

“Uncertainty” is the name of the game when it comes to crop production: from unpredictable and
devastating weather events, to widespread insect infestations and whole crop failures. That is why
strategic management of the complex web of bugs, weeds, soil microorganisms and wildlife on
farms determines the overall economic viability of agricultural systems.

For conventional farmers, insecticides, herbicides, fungicides and fumigants are their tools of
choice for overcoming the challenges inherent in growing food in the natural environment. These
toxic chemicals, collectively referred to as “pesticides,” are designed to kill and eliminate the diffi-
cult-to-control elements of nature that threaten crop success.

But toxic pesticides do not recognize fence lines or biological boundaries. They wreak havoc on
human and environmental health as they spread and accumulate in our bodies, plants, animals,
insects, air, soil, water and ultimately our food, as discussed in subsequent sections of this report.

SEEDS, FUNGICIDES AND FUMIGANTS

All plant life begins with seeds. The type of seeds planted can make a big difference in terms of the
environmental impact of the crop, particularly on pollinators, like bees and butterflies. Conven-
tional farmers often increase their pest-fighting arsenal by choosing seeds coated with fungicides
or insecticides to protect against seed loss and soil-borne pests during planting and germination.

A group of pesticides collectively known as neonicotinoids increasingly has been used as a seed
treatment to control sap-feeding insects and root-feeding grubs. These chemicals (commonly called
“neonics”) have garnered worldwide attention because of their role in triggering colony collapse dis-
order of beehives and the threat they pose to the future survival of wild and honey bee pollinators.*

-~
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“Neonics” and Pollinator Health

In just 20 years, neonicotinoids have become
the world’s most widely used insecticides.*® As
“systemic” poisons, they spread throughout the
entire plant from the roots and stems to the
leaves, flowers and eventually to the nectar.
They protect the plant by disrupting the feeding
insect pest's central nervous system, causing
paralysis and eventual death.

But neonicotinoids do not just selectively target
pests. Bees, birds, butterflies and invertebrates
feast on the sugary, pesticide-contaminated
nectar while performing their critical role as
crop pollinators. This spells disaster for their
ability to fertilize plants.

Neonicotinoids have been shown to dis-

rupt the foraging, homing, communication,
brooding behavior and larval development of
bees when exposed to contaminated pollen
and nectar.*' Exposure weakens pollinators’
immune systems and can make them more
susceptible to parasites and disease. Since
honey bees pollinate an estimated 95 percent
of fruits and nuts, from almonds to apples,
their noticeable decline and death has caused
the European Union (EU) to ban the three
most notorious pesticides in this class — clo-
thianidin, imidacloprid and thiamethoxam.*?
The US has not followed suit.

Scientists have found that plants take up

only about five percent of the active chemical
ingredient, while the remainder gets dispersed
into the environment.* Low levels of neonicot-
inoids can persist in soils and remain bioavail-
able and toxic for several years, threatening
biodiversity. They cause lethal and sublethal
effects on a variety of terrestrial and aquatic
animals and soil beneficial microorganisms
that are essential to healthy functioning ecosys-
tems.* Increasing evidence shows that “neon-
ics” can reduce important aspects of healthy
ecosystems, such as nitrogen fixing, pollination
and nutrient recycling.®




GMOS, GLYPHOSATE AND SUPERWEEDS

Genetically modified organisms (GMOs) were introduced as
seeds and crops in the mid-1990s, as the industry-acclaimed
panacea for combating weed problems in agriculture and for
reducing pesticide use. GMO seed and pesticide companies
are one in the same. They have developed signature GMO
seeds that require the use of their signature pesticides to
manage pests and yields.

Monsanto developed herbicide tolerant soybeans (1996)

and corn (1998) to resist repeated applications of its gly-
phosate-derived RoundUp herbicide. These crops are often
referred to as “RoundUp Ready” crops. Twenty years later,
glyphosate-tolerant crops account for more than 80 percent
of the nearly 300 million acres of GMO crops grown annually,
worldwide.*

Despite industry claims that GMOs would be the solution

for combating weeds, herbicide resistant “superweeds” have
arisen instead.*” These hardier and difficult-to-kill superweeds,
which did not exist prior to the introduction of RoundUp
Ready GMO crops, are forcing farmers to more frequently
apply even more toxic herbicides to eradicate weeds.*®

By 2012, US farmers reported a 44 percent decline in the effec-
tiveness of glyphosate in killing resistant weeds in soybean
fields.* This has stimulated a huge upsurge in glyphosate use.
By 2014, farmers had sprayed enough glyphosate to spread
nearly one pound of the herbicide on each acre of cultivated
cropland in the US — and that figure is increasing. %'

Herbicide overuse with GMO crop production is cause for
concern:

® Scientists have identified 25 species of weeds resistant
to herbicides in the US alone.>?

® Newly developed GMO crops now require the
application of even more toxic herbicide combinations
to fight resistant superweeds, including 2,4,-D, a
component of Agent Orange, which was used as a
jungle defoliant in the Vietnam War and is linked to
birth defects and lower sperm counts in men.>

® RoundUp Ready crops have nearly eradicated the
monarch caterpillar's sole source of food, milkweed, in
its Midwest butterfly breeding ground.>*

® Rotating the use of different herbicides to combat weed
resistance is not working and may be even exacerbating
the weed problem due to an evolved resistance in farm
fields.>
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Don’t Be Fooled by These
Misleading Seals

Irradiated Food

This logo is the international symbol for
food irradiation, a process in which food
is exposed to high doses of radiation

in the form of gamma rays, X-rays or
electron beams, in order to extend its
shelf life. The label is legally required to
appear on the packaging of irradiated
food in the US unless it has multiple
ingredients. FDA has approved irradia-
tion for conventionally grown fresh fruits,
vegetables and seeds used for sprout-
ing. Studies have shown that irradiation
creates objectionable odors, flavors and
textures in meat and oysters.'
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If you do not want to eat irradiated food,
buy organic, because irradiation is pro-
hibited.

GMO Food

Below is USDA's proposed seal to notify
shoppers that the food is grown from
GMO seeds or contains GMO ingredients.
Instead of using the well-recognized
“GMQ" moniker, however, USDA has
changed the name to “bioengineered.”
This does more to confuse than clarify
and the seal is misleading. The happy sun
suggests that there is no need for con-
cern about eating “bioengineered” food.
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If you want to avoid eating GMOs, buy
organic because GMOs are prohibited.



FUNGICIDES ON THE RISE AND LARGELY UNMONITORED

Across the country, researchers and regulators are witnessing an unprecedented upsurge in
fungicide use by farmers who want to squeeze higher yields from crops, including wheat, corn,
soybeans and citrus.>®

As discussed earlier, fungicides are increasingly used to treat seeds. But fungicides are also being
promoted as beneficial for general plant health and to increase yields, even when disease pres-
sure is low.>” Conventional farmers preventively apply “contact fungicides” to kill fungi and prevent
root rot and mold. They apply “curative” or “eradication” fungicides to halt the spread of disease
infection in plants. Farmers also apply fungicides on an array of stone fruit trees and berries and
more often in wet climates.

The surge in fungicide use comes with several environmental costs, including:
@ Increasing pollution in waterways and untold risks to aquatic and terrestrial ecosystems.

@ Disruption of bee foraging behavior and harm to flower stigmas, causing reduced pollination
and yields.®

® Toxicity to bee larvae and adult bees.>®

® Anincrease in amphibian mortality® and deformity and disruption of their lifecycles.5' 62

® Damage to fish DNA® — the genetic instructions essential for the healthy development and
functioning of cells.
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SOIL HEALTH AND FERTILITY

Plants, like people, need food to survive and
thrive. Scientists have identified as many as 18%
essential nutrients for plant growth, reproduction
and vitality. But most agree that the big three —
nitrogen (N), phosphorus (P) and potassium (K)
— are the most important. These fundamental
nutrients, known together as NPK, play a key role
in plant nutrition and compose the building blocks
of most synthetic fertilizers. Nitrogen is consid-
ered the most critical nutrient that plants absorb.
To obtain optimum crop yields, nitrogen must

be added in a natural or synthetic form to soils
before planting.

Synthetic fertilizers used in conventional agricul-
ture are produced from petroleum. Their manu-
facture contributes to climate change by releasing
greenhouse gases during the extraction, refine-
ment, transport and incorporation into fertiliz-
er.®> Researchers have found that fertilizer use is
responsible for an enormous rise in atmospheric
nitrous oxide, a major greenhouse gas and con-
tributor to global climate change.®® Synthetic fertil-
izer also contributes to water pollution (see Water
Impact section).
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Animal Pathogens in Produce

Food-borne illness outbreaks reported by the
media usually focus on two main pathogens —
Salmonella and E. coli (Escherichia coli). Salmonella,
which comes from animal feces, is most often
associated with food poisoning, causing an esti-
mated one million foodborne illnesses in the US
each year.’

E. coli are mostly harmless bacteria found in the
intestinal tract of healthy people. Some types of
E. coli bacteria, however, cause disease, and E.coli
0157:H7 is the one most commonly identified
during food-borne iliness outbreaks.’>

Pathways of produce-related contamination:'#®

® Direct contact between crops and feces
after livestock have grazed in fields and
the pathogens in the feces have had an
insufficient time to break down.

e Wildlife, farm animals (chickens, ducks, pigs,
herding dogs, etc.) can wander onto farm
fields and their feces can contaminate a water
source used for irrigation.

® Improper management of raw livestock or
chicken manure used as a crop fertilizer can
allow pathogens to remain, particularly when
the manure has not been composted to the
required temperature of 131 degrees for at
least 15 days.

® Water runoff from animal feedlots, compost
and manure piles and air blown dust, all of
which can contaminate irrigation water.

® Pathogens in sediments in ponds, creeks,
lakes, canals, etc. can get stirred up and
contaminate irrigation water.

Research has shown that pathogens often do not
survive in organic systems for long because the
biologically active community of microorganisms
present in organic soils either competes effectively
with them or consumes them.'¥ The more biologi-
cally rich the farm soil is, the less likely that patho-
gens will be a problem.



Fumigants: Damaging to Living Soils and People

In addition to synthetic fertilizers being added to soil, certain pesticides are soil-specific. Soil
fumigants, for example, are specifically designed to obliterate living organisms in the soil before
planting crops and orchards. Fumigation involves injecting a mix of potent pesticides, 12 to 14
inches underground, and covering the fields with plastic tarps until soil sterilization is complete.
Fumigants kill nearly all soil organisms — not just the harmful ones — including beneficial bacte-
ria, fungi and other organisms that help maintain healthy soils. Even though fields are immediately
covered with plastic, 50 to 95 percent of the pesticides escape into the atmosphere,®” traveling far
distances and exposing workers and entire communities to pesticidal gases.®®

Once extensively used to grow strawberries, tomatoes, nuts and stone fruit, methyl bromide was
the dominant soil fumigant used since its introduction in 1960.%° But, as a major ozone-depleting
chemical with five times the global warming potential of carbon dioxide, countries around the
world agreed to ban it in 2005, under the Montreal Protocol on Substances that Deplete the Ozone
Layer.”? The US, however, remains one of the only countries still receiving “critical use exemptions”
for the post-harvest fumigation of imported and exported produce to control invasive and non-in-
digenous pests.”" 72

The most frequently used, non-ozone depleting fumigant substitutes, chloropicrin and metam
sodium, are even more acutely dangerous. They fall into the class of restricted-use pesticides
(RUPs), requiring applicator training and licensing to protect workers and communities.”®74

Chloropicrin, the World War Il vomit gas, was re-purposed for agricultural use in the production of
strawberries, raspberries, almonds and other crops. Humans, particularly pesticide operators, are the
species most at risk from exposure to chloropicrin because it is an extreme pulmonary irritant with
no specific available antidote. Exposure to high concentrations is fatal.” It is also very toxic to aquatic
organisms and algae.”® Metam sodium, applied on the same crop types, is a mutagen that has been
documented to cause birth defects and fetal death. It is also toxic to fish and aquatic organisms.”

Fruits and vegetables are projected to be the fastest growing market for toxic fumigants to curtail
pest infestations on imported and exported produce.”®




WATER IMPACT FROM CROP PRODUCTION

Agriculture is the single greatest source of non-point water pollutants, including sediment, salts,
synthetic fertilizers, pesticides and animal waste.” Salinization (increased salt content) of soils is
a huge problem for irrigated agriculture, as salinized soil runs off into streams, lakes, rivers and
estuaries. Chemical pollution in drinking water linked to agriculture is also a problem. As many
as one million Californians, for example, mostly living in the farming communities of the Central
Valley, have dangerous levels of unregulated chemicals linked to cancer in their drinking water,
according to California’s State Water Board.®

Synthetic fertilizer use contributes to water pollution. Since conventional agriculture focuses on
feeding plants rather than building the soil's capacity to retain water and plant nutrients, excess
fertilizer mixed with rain and irrigation water often flows off the farm, polluting surface, ground
and ocean waters. This nutrient-rich run-off stimulates algae blooms that spread quickly and can
render waterways impassable. When the algae die and decompose, they remove oxygen from the
water, creating “dead zones” like one in the Gulf of Mexico, which has grown to the size of New
Jersey (8,776 square miles).®" Fish and other aquatic organisms can no longer live there, forever
disrupting the marine ecology and fishing economy of the region.




Pesticides and Human Health

Conventional crop production in the US releases more than a billion pounds of active pesticide
ingredients into the environment each year.®2 This figure does not include “inert” ingredients,
many of which are highly toxic and sometimes constitute up to 99 percent of a pesticide product.
(See sidebar on “inerts.”)

The toxicity of a given pesticide depends on a host of factors, including the dose and duration

of exposure, the synergistic interactions with other chemicals and route of exposure (inhalation,
skin, ingestion, etc.). Pesticides can persist indefinitely in the environment and travel through the
wind and water, via animal feces and on the bodies of terrestrial animals, birds, bats, insects and
marine life to remote locations as far as Antarctica.?® They can also bioaccumulate (increase in
concentration) as they travel through the food web. No one escapes exposure, although the level
and regularity of exposure depends upon where you live, work and play; your livelihood; and even
the pesticide residues in foods you eat.?

Research has conclusively demonstrated that exposure to pesticides is cause for alarm due to
their impact on organ systems, human reproduction and child wellness and development. A
healthy endocrine system is key to normal hormone production, sexual function and reproductive
and developmental success in humans and wildlife, but endocrine-disrupting pesticides are inter-
fering with these processes in women, men and wildlife. Hormone-related problems that begin in
utero due to high levels of pesticide exposure may not be evident until later in life. The adverse
effects are often irreversible. >

Warning Note About “Inerts”

When you look at a container of pesticides, the only
toxic chemical disclosed on the label is the biolog-
ically or chemically “active” ingredient designed to
combat insects, weeds or fungus pests. Yet, the
“inert” carrier or adhesion ingredients — which may
be equally or even more toxic — in many cases —
constitute most of the final pesticide product.

Chemical companies are not required by law to list
these so-called “inerts” on the label, even though
they constitute 85 to 99 percent of the final prod-
uct. A can of roach spray, for example, contains five
percent of the active ingredient, permethrin, but the
remaining 95 percent consists of undisclosed inert
ingredients.'®

Like active pesticide ingredients, inerts can be bio-
logically or chemically active. But, they are minimally
tested even though many are known to be hazardous
to human health. In fact, a study by the New York
State Attorney General reported that the over 200
inerts in pesticides meet the definition of hazard pol-
lutants in federal air and water quality laws.'°
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SCIENTISTS AND DOCTORS CALL FOR ACTION

Mounting scientific evidence continues to demon-
strate the extreme public health consequences
of acute and chronic toxic pesticide exposures. A
landmark report by the President’s Cancer Panel
(PCP) in 2010, which extensively examined the
peer-reviewed literature on agricultural, occupa-
tional and environmental exposures to pesticides,
concluded that pesticides are associated with a
full range of cancers.® They include: brain; central
nervous system; breast; colon; lungs; ovarian;
pancreatic; kidney; testicular and stomach; Hod-
gkin and non-Hodgkin lymphoma; myeloma; and
soft tissue sarcoma.

In light of such damning evidence, doctors and scientists on the PCP recommend that serious
attention be paid to the far-reaching health impact of toxic pesticide exposure and that immediate
action should be taken to minimize risks. They urged the President to use the power of his office to:

“..remove the carcinogens and other toxins from our food, water and air that
needlessly increase health care costs, cripple our Nation’s productivity, and
devastate American lives."®’

This sentiment was echoed in a subsequent European Parliament (EP) study on the “Human
Health Implications of Organic Food and Organic Agriculture” which concluded that:

“..while the intake of fruit and vegetables should not be decreased, existing
studies support the idea of reduced dietary exposure to pesticide residues,
especially among pregnant women and children.”s®

Even with this compelling evidence and so many other studies, the US government has been
excruciatingly slow to act and prefers to call for more research instead.®

PESTICIDE IMPACTS ON FARMWORKERS

No one carries a higher body burden of toxic chemicals than those who work in conventional
agriculture, due to repeated, high levels of exposure to pesticides. Farmworkers are exposed in
the fields or in greenhouses where they work and then again in their homes when pesticides drift
from farms that border their neighborhoods.

The fact that the average life expectancy of farmworkers is 49 years of age,*® as compared with in
the mid-70s to low 80s in the general population, is cause for concern and reason to suspect that
toxic pesticide exposure plays a key role in limiting their life expectancy.- %2

While the US Environmental Protection Agency (EPA) estimates that 10,000 to 20,000 acute pesti-
cide poisonings occur annually across the country,” in reality, that figure is much higher. Substan-
tial underreporting occurs among farmworkers due to fear of job loss or deportation of undocu-
mented workers.9 %>

EPA acknowledges that long-term chronic effects of pesticide exposure are unlikely to be recorded

in poisoning databases but stresses that “associations between pesticide exposure and certain
cancer and non-cancer chronic health effects are well documented in the peer-reviewed litera-
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ture.”® Chief among the health effects that the agency cites are non-Hodgkin's lymphoma, pros-
tate cancer, Parkinson'’s disease, lung cancer, bronchitis and asthma.?” Reproductive impairments
and impeded childhood development represent other troubling consequences documented in
scientific studies, as discussed in the following sections.

Beyond chronic, lethal ilinesses, farmworkers also experience day-to-day symptoms from pesticide
exposure, including reoccurring skin rashes and eruptions, irritated eyes and nasal membranes,
headaches, hand dermatitis, nausea, asthma and flu-like symptoms.®®

The Workers Who Harvest Our Produce

Much of the produce we eat requires people (as opposed to machines) to harvest and
process it. This labor is physically difficult work that comes with many hazards, from heat
stroke to toxic pesticide exposure. Plus, most farmworkers are paid less than minimum
wage.

® Immigrants produce most of our food, from farm to processing plant. Currently, 68
percent of farmworkers are immigrants from Mexico. Farmworkers’ median annual
farm incomes in the previous year were just over $17,000."4

® Farm work is backbreaking labor. Planting and harvesting crops involve repetitive
motions, often being stooped or bent for many hours, lifting heavy buckets of
produce and operating heavy machinery such as tractors that can lead to injuries.

The work is performed outdoors in hot weather, often without shade or adequate water.
Heat stroke is the leading cause of farmworker death.™®

“Sustainable” food must be produced in a way that takes not only the environment and
consumers into account, but also the people who grow, harvest and process it.
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IN UTERO IMPACT OF PESTICIDES

Even before children are born, they are repeatedly bombarded with a wide variety of dangerous
pesticides.”® Exposure to agricultural pesticides during pregnancy can trigger developmental
neurotoxicity and has been linked to childhood autism.'® During pregnancy, even low levels of
exposure to pesticides such as chlorpyrifos can impair learning, change brain function and alter
thyroid levels of offspring into adulthood.’" Chlorpyrifos detected in the umbilical cord blood of
pregnant women has been correlated with a decrease in psychomotor and mental development in
three-year-old children.0?

Other adverse effects of pesticide exposure in utero are well documented and include pre-term
birth,' neurodevelopmental delays,'® male reproductive development and genital problems0> 106
and ASD (autism spectrum disorder).’"’

E Y
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PHYSICAL ABNORMALITIES AND DEVELOPMENTAL PROBLEMS IN CHILDREN FROM PESTICIDES

The developing organs of children reveal early windows of significant vulnerability when exposed
to pesticides, which can cause severe and long-lasting damage.'® They possess a unique suscep-
tibility to toxic chemicals because they drink more liquids, breathe more air and consume more
food per pound of body weight than adults. Research has shown that children who live in rural
communities where conventional agriculture dominates suffer a host of health problems.

Farmworker children are the most at risk. They receive a double dose of pesticides from neigh-
boring farm fields and then again when their relatives return from work with pesticides on their
clothes, shoes and in their hair and skin.'® Because farmworkers often lack child care, parents are
forced to take their children with them to the fields where they become exposed to toxic pesti-
cides at an early age."°

Research on developmental disorders has incited deep concern and a call for government action
by doctors and scientists, as discussed in the previous section. These studies have shown that pes-
ticide exposure at a young age is associated with childhood cancers, decreased cognitive function
and behavioral problems such as attention deficit disorder,'" as well as reduced birth weights,
slowed cognitive development and other neurodevelopmental problems.™?

While studies on the health impact of pesticide exposure is bleak, scientists studying endocrine
disruption have observed some positive changes. When bans and restrictions were put into place,
such as the US residential ban on chlorpyrifos, decreases in the frequency of human and wildlife
disorders were seen.'?

HEALTH IMPACT FROM PESTICIDE FOOD RESIDUES

Diet represents an important route of pesticide exposure. People who eat fruits and vegetables
containing pesticide residues can suffer from a range of health effects, including cancer, lung
damage, neurological disorders and a host of endocrine dysfunctions.'™ Dose, duration and type
of pesticides contained in the food residue are key to understanding pesticide risks and effects.'™

The studies below show that dietary exposures to pesticides, within the range typically found on
conventionally grown food, can have notable adverse health consequences.

® Researchers tracked 325 women for two years, who regularly ate high or low levels of
pesticide-treated fruits and vegetables while undergoing in vitro fertilization, to assess the
association between pesticide residues in produce and infertility treatment success. They
found that the women experienced a lower probability of getting pregnant with in vitro
fertilization when they consumed greater amounts of produce with high pesticide residues.''

® A study of 155 men and 338 semen samples showed that those who ate more fruits and
vegetables with high levels of pesticide residues had 49 percent lower sperm counts and a
32 percent lower percentage of normal sperm than men who ate less fruit per day. The men
with lower sperm counts, also had lower ejaculate volumes and lower percentages of normal
sperm.™’

® Researchers measured the dietary exposure to pesticides of 23 elementary school children
by taking urine samples taken twice daily and measuring concentrations of malathion and
chlorpyrifos pesticide metabolites. The metabolites (chemicals created as the body breaks
down pesticides) immediately decreased to non-detectable levels after children switched to
an organic diet and remained undetectable until conventional diets resumed.®
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PESTICIDE

Top Domestic Pesticide Offenders You Should Know by Name

MAJOR ISSUES OF CONCERN

BANNED OR
RESTRICTED

USE ON CROPS

GLYPHOSATE
(Herbicide)

NEONICS —
CLOTHIANIDIN,
IMIDACLOPRID,

THIAMETHOXAM

(Insecticides)

CHLORPYRIFOS
(Insecticide)

ATRAZINE
(Herbicide)

PARAQUAT
(Herbicide)

Most widely used with GMO, RoundUp
Ready crops, worldwide

Suspected carcinogen

Linked to non-Hodgkin's lymphoma, kidney
disease, ADHD and hormone disruption

Causes spontaneous abortions and
decreases in sperm count

Implicated in honey and wild bee die-offs
and colony collapse disorder

Lethal to birds, invertebrates and beneficial
microorganisms

Impairs immune and reproductive systems
of insects and crustaceans

Causes reduced birth weights, mental and
physical developmental delays and 1Q
deficits in children

EPA says “no safe use”
Linked to lung and prostate cancer

Harmful to 1,800 critically threatened or
endangered species

Persistent, hormone-disrupting chemical,
causing low birth rates and birth defects

In 90 percent of US drinking water

Major cause of global amphibian declines
from chemically-castrated and feminized
adult males

Linked to Parkinson's disease, kidney, liver
and heart failure

Causes lung sores, scarring and seizures
Lethal to birds

One sip kills — used in farmer suicides in
many parts of the world
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Sri Lanka and El
Salvador banned

Netherlands and
Belgium banned

non-commercial use

Bermuda banned
commercial sales

Italy restricted use

Portugal banned in
public spaces

EU banned

EU Banned
Hawaii banned

US banned for
residential uses; full
ban pending

EU banned

EU, China, Korea,
Brazil

and Switzerland
banned

Corn
Soybeans
Alfalfa
Sugar beets
Wheat
Canola

Corn
Soybeans
Canola
Sorghum
Sugar beets
Canola

Corn

Soybeans
Cauliflower
Broccoli
Brussel Sprouts

Fruit and Nut
Trees

Corn
Sugarcane
Sorghum

Corn
Soybeans
Peanuts
Vegetables
Potatoes



Sustainable Crop-Farming Techniques

Sustainable, organic agriculture promotes the use of naturally occurring substances to combat
pest problems and to promote plant health. They also eschew the use of synthetic, toxic chem-
icals. However, the organic standards do allow limited exceptions for some non-persistent, syn-
thetic inputs that do not have comparable natural substitutes, but only after public and govern-
ment scrutiny of their potential health and environmental impact. Exceptions, such as installing
pheromone traps to confuse insect pests or the application of copper micronutrients when a
documented soil deficiency exists, are a far cry from the highly toxic and persistent chemicals rou-
tinely used in conventional agriculture — glyphosate, “neonics,” chloropicrin, etc.

Organic cropping systems rely on the strategic management of natural ecosystems and pest/pred-
ator relationships to combat pests, weeds and diseases. These systems bolster soil fertility and
plant vigor by enhancing interdependent soil microorganisms, plants, fungi, insects and animals.
The minimization of synthetic toxic inputs in organic production also helps facilitate important
ecosystem services, such as the conservation of declining species, increasing biodiversity, protect-
ing waterways from agricultural runoff and maintaining soil fertility for future generations.”

COMPOST AND LEGUMES FOR SOIL HEALTH

In contrast to conventional agriculture, sustainable cropping systems rely upon natural sources
of NPK and other essential nutrients to produce healthy plants and optimum yields. The fertilizer
of choice for sustainable organic farmers is composted animal manure, plant compost and cover
crops.

Compost refers to the biological decomposition of organic matter (green plant matter and animal
manure) by bacteria, fungi, worms and other insects that bite suck, tear, chew and slime manure
into a humus-type material. Heat generated during the composting process kills and suppresses
most weeds, seeds and pathogens. When the compost is “cooked,” it generates a nutrient-rich
fertilizer ready for spreading on crop land.

Farmers plant leguminous “cover crops,” like hairy
vetch and red clover, primarily to protect and
improve soil quality and not to harvest. Legumes
increase soil fertility by storing nitrogen and other
nutrients essential for plant and microorganism
development. Growing cover crops as part of a regu-
lar crop rotation cycle:

® Enhances soil water holding capacity and
filtration

® Increases soil biological activity

Improves overall plant health and productivity
® Suppress weeds

® Prevents soil erosion

Breaks pest and disease cycles by reducing
bacterial and fungal diseases in a soil™?°




EMBEDDED DEFENSES OF ORGANIC PLANTS

The use of chemical-coated and GMO seeds is strictly prohibited in organic agriculture. Organic
seed companies have been exploring natural, biological agents, such as neem oil, to treat seeds
and prevent fungus damage, but research is still in its infancy. Since organic seed development is
ongoing, and not all seed varieties are available in an organic form, organic farmers can use con-
ventional seeds but without any embedded pesticides.

Research has shown that organic plants defend against pest attacks by producing more phenols
and polyphenols.’' In humans, these micronutrients help prevent diseases triggered or promoted
by oxidative-damage like coronary heart disease, stroke and certain cancers.' A natural phenol
called resveratrol, for example, found in high concentrations in certain grape varieties, can starve
cancer by inhibiting the actions of a key protein that helps feed cancer cells.’?

PREDATORS, NOT PESTICIDES

Some innovative farmers have discovered that predator birds and bats can protect orchards and
crops from fruit-eating birds, insects and rodents without the use of toxic chemicals.’* With the
aid of landscape enhancement strategies, such as the creation of nest boxes, native vegetative
habitats and high bird scouting platforms, farmers lure target predators into their fields and suc-
cessfully control pests. This has the added environmental benefits of reintroducing native species
on farms, improving ecosystem complexity and reducing the effects of so called “invasive species.”

BENEFICIAL INSECTS AND FLOWERING PLANTS

Beneficial insects on farms provide invaluable ecosystem services such as keeping pest popula-
tions in check and pollinating crops. Intercropping flowering plants between crop rows entices
beneficial insects to feed on pests. They can also repel insects from feasting on crops.’?® Planting
native, flowering bushes or hedgerows on the edges of fields has the added benefit of blocking and
filtering pesticide drift as well as attracting pollinators.'?® Some farmers release beneficial insects
such as ladybugs, wasps and green lacewings to feed on pests and control their populations.

5/
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NATURAL SOIL FUMIGATION

Researchers at the University of California, Santa Cruz, have been conducting farmer-led field trials
of a natural soil treatment process called anaerobic soil disinfestation (ASD) — a non-toxic method
of controlling soil-borne pathogens in strawberry fields. By incorporating a carbon source like rice
bran and/or molasses into topsoil, covering it with a tarp, and flooding plant beds with water, ASD
creates anaerobic conditions that are toxic to pathogens.

ASD has been effective in suppressing soil-borne pathogens, which include viruses, bacteria, fungi
and nematodes (worms) and maintaining yields comparable to those of fumigated fields.'?” Yellow
and white mustard seed meal also have been successfully used as a pre-plant soil treatment to
combat pests and reset the microbiology of soils when replanting apple orchards.'®

Farmers Choose Organic for Life

Conventional farmers experience first-hand
the dangers associated with toxic pesticide
use. Debilitating side effects of regular
pesticide exposures have led many farmers
to adopt organic practices. A recent study
found that 86 percent of the 1,800 organic
farmers surveyed switched to organic
because of health concerns for themselves
and their family.™

JRGANIC

FARM .
‘D0 NOT

In his article, “Farmers Switched to Organic
after Pesticides Made Them Sick,” Ken
Roseboro relays the experiences of farm-
ers who switched to organic as a matter of
survival.'#

Below is a sampling of those stories:

® “The doctor told me to leave agriculture. If you don't you probably won't live 10
years,” said Blaine Schmalz after he inhaled pesticides from his sprayer, passed out
and was hospitalized for several months. Since he refused to quit farming, Schmalz
transitioned to organic and his symptoms vanished.

® Tim Raile, a Kansas farmer, witnessed his farmer father regularly spraying malathion,
2,4-D and other pesticides. He suspects that caused his father's death from chronic
leukemia. Raile is switching to organic because he found that “inevitably you get
sprayed and eventually it will cause a problem.”

® |evilyle, an lowa farmer, thinks that his father's lung and groin cancer was caused

by pesticides used on his farm. Lyle admits that “my passion for organic farming was
inspired by my Dad overcoming cancer.”
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CONSERVATION TILLAGE

For millennia, sustainable and organic farmers have tilled the soil by turning it over with a plow,
breaking up clumps and mixing in soil amendments, such as compost and worm castings, to pre-
pare the field for planting. But the down-side to tilling is that it kills soil organisms like earthworms
that naturally aerate and fertilize soils. It stirs-up weed seeds, which can then germinate and
reproduce. Tilling also releases stored soil organic carbon, which contributes to global warming.'#

Conservation tillage emerged as a strategy for preserving microbial communities, fungi and
worms, using little or no plowing and leaving the soil surface covered with existing crop residues
when planting.'®® Research has shown that conservation tillage helps retain soil moisture, mini-
mize erosion and limit the release of stored carbon and nitrous oxide (a potent greenhouse gas)
during planting."™"

In practice, farmers leave at least 30 percent of the previous year's crop residue on the farm field
surface for mulch and, when it is planting time, they drill holes through the mulch to sow seeds
and fertilize.”? While this method of farming is not unique to sustainable agriculture, the ecosys-
tem-based approach that accompanies the practice substantially differs from chemical-based
methods of conventional agriculture.
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Let’s Fix This: Moving to Support

Sustainable Crop Production

To safeguard public and environmental health now and in the future, it is imperative that the US
makes a dramatic shift away from chemical-intensive methods of food production, as this report
demonstrates. Organic production systems and the USDA's organic certification program have
provided a solid foundation for sustainable crop management for nearly three decades. Pioneers
of the organic movement have been at the forefront of agriculture innovations that have made
organic by far the fastest growing agricultural sector for decades.’ Yet even despite organic's
notable contribution to the US economy — $45 billion in sales'* — the government has been luke-
warm in its commitment to promoting the benefits of organic.

In fact, recently USDA's NOP has been reneging on its original commitment to facilitate contin-
uous improvements in organic. Most notably, it has shelved critical animal welfare regulations
supported by the large majority of stakeholders to appease large-scale poultry and livestock
interests.’> This decision has fueled widespread dissatisfaction within the organic community and
has led to several lawsuits which argue that the action threatens organic integrity and undermines
consumer confidence in the organic label.’3¢ 137

WHAT NEEDS TO CHANGE

USDA needs to step up to the plate and embrace organic's multiple environmental and health
benefits by funding programs that facilitate the transition to organic and away from chemical-in-
tensive, industrial agriculture. A nationwide, farmer outreach campaign, complete with detailed
technical information and hands-on technical assistance is needed to help farmers change their
mindset and farming practices to ecologically-based, organic systems and to help them comply
with rigorous organic certification requirements.

Since that is unlikely in the near-term, two new certification programs, the Rodale Institute’s
Regenerative Organic Certification (ROC) and the Real Organic Project (ROP) have emerged to pick
up where USDA has left off. They are creating add-on labels to the existing USDA seal to reward
farmers for improving their organic systems and going beyond the foundational organic stan-
dards. Both labels and certification programs are in the early developmental stages, soliciting
input from organic stakeholders. Pilot projects to the test standards will take place in 2018.

While each program is distinct, both

require two critical areas of improvement

in organic farming systems — soil health
and animal welfare. Crops must be grown

in the soil; hydroponic production is pro-
hibited, and conservation tillage is a must.
The humane-treatment-of-animals stan-
dards require that animals roam, forage and
express their natural behavior and also that
they are free of confinements in feedlots.

ROC's certification also addresses social
justice and fairness by requiring that labor
practices ensure safe and respectful working
conditions, pay a living wage and allow the
right to unionize.'®




Let’s Boost the Demand for Sustainable Produce

There are many ways that you can help increase the demand and supply of sustainable and organ-
ically produced food.

Here are a few suggestions to get you started:
EAT ORGANICALLY GROWN FOOD
® Begin with purchasing organic fruits, vegetables and grains to reduce toxic pesticide
residues on the food you eat. If your budget is tight, use your food dollars to avoid buying

conventional produce on the “Dirty Dozen” list and buy organic instead.

® Avoid eating the “Dirty Dozen" fresh fruits and vegetables identified by the Environmental
Working Group as containing the highest levels of pesticide residues.

® Check out Consumer Reports' “From Crop to Table Pesticide Report” and its “Guide to
Residue Risk” to learn about the residues and toxicity of pesticides in your food.

® Check for the “Non-GMO Project Verified” label on food packages to ensure that you are not
buying food containing GMOs.

KNOW YOUR FARMER, KNOW YOUR FOOD

® Shop at farmers’ markets whenever possible, where you can buy the freshest, tastiest
seasonal fruits and veggies at the best prices.

® |earn more about how your food is grown by talking to the local farmers there.
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JOIN A CSA

® Join a CSA (community supported agriculture) or an
organic buying club where you can support local farms and
receive an array of seasonal, freshly picked, locally grown,
organic produce and locally produced artisanal food each
week.

® Attend open farm days and tours to learn about the
diverse produce grown in your community so you can be
prepared to cook the season’s bounty.

GROW YOUR OWN FOOD

® Become a backyard or urban organic gardener. That
way, you know that the food you are eating is the best that
it can be. Find resources on how to grow food in any space
on our website.

SUPPORT FARMWORKERS

By looking for the Food Justice Certified or Fair Trade label,
you are contributing to production that mandates stan-
dards and protections for workers on a farm, including fair
wages, and in some cases, other protections like health
insurance. Check out our Food Labels Guide for more
information.

BECOME A PESTICIDE-FREE, BEE-FRIENDLY
COUNTY, CITY OR TOWN

® Communities are organizing to prohibit the use of
pesticides on schoolyards and on public property. You can
do it too. For tips and assistance with how to make it work,
visit Beyond Pesticides’ website at www.beyondpesticides.
org.

Eating sustainably grown organic and regenerative organic
food is good for you and the planet. It is the healthiest
food you can buy, produced in a farming system that
ensures food security for future generations because it
builds soil fertility and biodiversity to keep crops growing.
When you see an organic label on produce or packaged
foods, you can feel confident that it has been inspected

by a third-party certifier in accordance with a strict, legally
binding system of crop production.

By buying organically grown food you are intentionally supporting sustainable organic systems of
production. You are helping to change our country’s food system and make the world a healthier
place to live. Your food dollars go towards the preservation of soils, ecosystems, farmworker and
community health, and the ability of future generations to grow their food.
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Optimize Your Organic Dollars

Shoppers often consider the cost of their purchases above all else when buying food. But
the many public health and environmental costs from growing pesticide-intensive, cheap
food discussed in this report are borne by us all. Here are some ideas about how to opti-
mize your organic dollars:

® Download the Seasonal Food Guide App to find out what's in season; in-season
produce is often cheaper than out-of-season produce.

® Buy locally grown produce in season from your nearest farmers’ market.

® Buy dried nuts, beans and whole grains from the bulk bin.

® Cook fresh vegetables and whole grains at home.

® Freeze fresh fruits and veggies right away after purchasing, during the height of the
growing season. Store in glass containers to preserve their flavor and to help prevent

freezer burn.

® Dry or dehydrate fresh fruits yourself at the peak of the growing season to maximize
taste for future use.

Our challenge as a society is to find ways to facilitate access to sustainably grown organic food for
everyone. That means paying a fair wage to those who work in the organic food supply chain so
that they can enjoy the bounties of their labor by eating fresh, organic produce. It means ensuring
that sustainably grown organic food reaches underserved communities that have limited access
to fresh food choices. It also means ensuring that organically grown food is served as a matter of
course in our school cafeterias — because all children deserve to eat healthy, fresh, organically
grown food, every day.

It is up to all of us to use our knowledge and collective power to fix our broken, toxic food system
and secure a healthy, organic and regenerative food future for generations to come.

32 THE FOODPRINT OF CROP PRODUCTION



THE FOODPRINT OF CROP PRODUCTION 33




TUSDA: National Agriculture Statistics Service (September 2014). Farms and farmland, numbers, acreage,
ownership and use (ACH12-13, 2012 Census of Agriculture Highlights). Retrieved from https://www.agcensus.
usda.gov/Publications/2012/0nline_Resources/Highlights/Farms_and_Farmland/Highlights_Farms_and_Farm-
land.pdf

2The Earth Institute: Columbia University (May 5, 2016). A major source of air pollution: Farms global study
shows how agriculture interacts with industry. Retrieved from http://www.earth.columbia.edu/articles/
view/3281

3Rodale Institute (2014). Regenerative organic agriculture and climate change: A down-to-earth solution to
global warming. Retrieved from https://rodaleinstitute.org/assets/WhitePaper.pdf

4USDA (1990). Organic Foods Production Act of 1990 [As Amended Through Public Law 109-97, Nov. 10, 2005]
7 CFR 8 205.2 Subpart A - Definitions. Retrieved from https://www.ams.usda.gov/sites/default/files/media/
Organic%20Foods%20Production%20Act%200f%201990%20(OFPA).pdf

5USDA: Economic Research Service (April 27, 2018). Situation and Outlook Report: Falling exports more than
offset production declines to raise per capita availability (Vegetables and Pulses Outlook, VGS-360). Retrieved
from https://www.ers.usda.gov/webdocs/publications/88712/vgs-360.pdf?v=43217

6Palmer, Brian (July 10, 2013). The C-free diet: If we didn’t have California what would we eat? Slate. Retrieved
from http://www.slate.com/articles/health_and_science/explainer/2013/07/california_grows_all_of_our_fruits_
and_vegetables_what_would_we_eat_without.html

7USDA (February 2015). USDA Coexistence Fact Sheets: Soybeans. Retrieved from https://www.usda.gov/
sites/default/files/documents/coexistence-soybeans-factsheet.pdf

8 USDA: Economic Research Service (May 15, 2018). Corn and other feedgrains: Background. Retrieved from
https://www.ers.usda.gov/topics/crops/corn-and-other-feedgrains/background/

°1bid.

9USDA: National Agriculture Statistics Service (September 2014). Farms and farmland, numbers, acreage,
ownership and use (ACH12-13, 2012 Census of Agriculture Highlights). Retrieved from https://www.agcensus.
usda.gov/Publications/2012/0Online_Resources/Highlights/Farms_and_Farmland/Highlights_Farms_and_Farm-
land.pdf

" bid.

12USDA: Economic Research Service (April 27, 2018). Situation and Outlook Report: Falling exports more than
offset production declines to raise per capita availability (Vegetables and Pulses Outlook, VGS-360). Retrieved
from https://www.ers.usda.gov/webdocs/publications/88712/vgs-360.pdf?v=43217

31bid.

4USDA: National Agricultural Statistics Services (September 2017). Small grains 2017 summary. Retrieved
from http://usda.mannlib.cornell.edu/usda/current/SmalGraiSu/SmalGraiSu-09-29-2017.pdf

5 Organic Trade Association (May 18, 2018). Maturing U.S. organic sector sees steady growth of 6.4 percent in
2017. Retrieved from https://www.ota.com/news/press-releases/20201

6 USDA (August 4, 2014). New data reflects the continued demand for farmers markets. https://www.usda.
gov/media/press-releases/2014/08/04/new-data-reflects-continued-demand-farmers-markets

7Karp, David (March 13, 2018). Most of America’s fruit is imported: Is that a bad thing? The New York Times.
Retrieved from https://www.nytimes.com/2018/03/13/dining/fruit-vegetables-imports.html

'8 1bid.

?1bid.

21bid.

21 USDA: Economic Research Service (May 2, 2018). U.S. food imports. Retrieved from https://www.ers.usda.
gov/data-products/us-food-imports/

22US Food and Drug Administration (2015). Pesticide residue monitoring program fiscal year 2015 pesticide
report. Retrieved from https://www.fda.gov/downloads/Food/FoodbornelllnessContaminants/Pesticides/
UCM582721.pdf

B Karp, David (March 13, 2018). Most of America's fruit is imported: Is that a bad thing? The New York Times
Retrieved from https://www.nytimes.com/2018/03/13/dining/fruit-vegetables-imports.html

24 Co-Bank (April 26, 2018). Markets show strength. AGRI-VIEW. Retrieved from https://www.agupdate.com/
agriview/markets/crop/markets-show-strength/article_361318a8-b2a3-5e24-9f1c-d2b4acd27177.html

S Mattioli, D. et al. (May 23, 2017). Glencore makes takeover approach to Bunge. The Wall Street Journal. Re-
trieved from https://www.wsj.com/articles/glencore-makes-takeover-approach-to-bunge-1495560401

26 USDA (February 2015). USDA Coexistence Fact Sheets: Soybeans. Retrieved from https://www.usda.gov/
sites/default/files/documents/coexistence-soybeans-factsheet.pdf

2 1bid.

34 THE FOODPRINT OF CROP PRODUCTION



2 bid.

22 USDA: Economic Research Service (October 06, 2017). Soybeans & oil crops: Trade. Retrieved from https://
www.ers.usda.gov/topics/crops/soybeans-oil-crops/trade/

30 1bid.

3 Parker, Mario (May 2, 2018). China shunning U.S. soybeans on trade tensions, Bunge CEO says. Bloomberg.
Retrieved from https://www.bloomberg.com/amp/news/articles/2018-05-02/china-has-stopped-buying-u-s-
soybean-supplies-bunge-ceo-says

32USDA: Economic Research Service (February 2015). Recent trends in GE adoption. Retrieved from https://
www.ers.usda.gov/data-products/adoption-of-genetically-engineered-crops-in-the-us/recent-trends-in-ge-
adoption.aspx

3 USDA: Economic Research Service (May 15, 2018). Corn and other feedgrains: Background. Retrieved from
https://www.ers.usda.gov/topics/crops/corn-and-other-feedgrains/background/

31bid.

35 Huffstutter, P. ). and Barrera, Adriana (February 22, 2018). Exclusive: As Trump trashes NAFTA, Mexico turns
to Brazil corn. Reuters. Retrieved from https://www.reuters.com/article/us-trump-effect-corn-exclusive/exclu-
sive-as-trump-trashes-nafta-mexico-turns-to-brazilian-corn-idUSKCN1G61)4

36 University of Minnesota Agricultural Experimental Station. Corn. Retrieved from https://www.maes.umn.
edu/publications/food-life/corn

37USDA: Economic Research Service (July 12, 2017). Recent trends in GE adoption. Retrieved from https://
www.ers.usda.gov/data-products/adoption-of-genetically-engineered-crops-in-the-us/recent-trends-in-ge-
adoption.aspx

38 USDA: National Agricultural Statistics Service (March 2015). Corn farming: A $67.3 billion industry, 17 per-
cent of total U.S. agriculture sales (ACH12-22, 2012 Census of Agriculture Highlights). Retrieved from https://
www.agcensus.usda.gov/Publications/2012/0nline_Resources/Highlights/Corn%20Farming/Corn_Farming.pdf
3 Pesticide Action Network (2017). What are Neonicotinoids? Retrieved from http://www.pan-uk.org/about_
neonicotinoids/

40 Cressey, Daniel (November 8, 2017). The bitter battle over the world’s most popular insecticides. Nature,
Vol. 551, No. 7679. https://www.nature.com/news/the-bitter-battle-over-the-world-s-most-popular-insecti-
cides-1.22972

41Beyond Pesticides (n.d.). What that science shows. Retrieved from https://www.beyondpesticides.org/pro-
grams/bee-protective-pollinators-and-pesticides/what-the-science-shows

42Beyond Pesticides (May 1, 2018). European nations back near complete ban on neonicotinoids. Retrieved
from https://beyondpesticides.org/dailynewsblog/2018/05/european-nations-back-near-complete-ban-neon-
icotinoids/

“Wood, T.J. etal. June 7, 2017). The environmental risks of neonicotinoid pesticides: A review of the ev-
idence post 2013. Environmental Science and Pollution Research, 24(21): 17285-17325. Retrieved from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5533829/

4“Chagnon, M. et al. (July 19, 2014). Risks of large-scale use of systemic insecticides to ecosystem functioning
and services. Environmental Science and Pollution Research, 2015; 22: 119-134. Retrieved from https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC4284381/

“1bid.

“Duke, Stephen O. and Powles, Stephen B. (2009). Glyphosate-resistant crops and weeds: Now and in the
future. AgBioForum, 12(3&4), 346-357. Retrieved from http://www.agbioforum.org/v12n34/v12n34a10-duke.
htm

47Benbrook, Charles M. (2016). Trends in glyphosate use in US and globally. Environmental Sciences Europe,
28(1): 3. Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5044953/

“Beyond Pesticides (n.d.). Glyphosate (Roundup). Retrieved from https://www.beyondpesticides.org/assets/
media/documents/pesticides/factsheets/bp-fact-glyosphate.082017.pdf

4 USDA: National Agricultural Statistics Service. Glyphosate effectiveness declines. Retrieved from https://
www.nass.usda.gov/Surveys/Guide_to_NASS_Surveys/Ag_Resource_Management/ARMS_Soybeans_Fact-
sheet/#glyphosate

*0Benbrook, C. M. (2016). Trends in glyphosate use in US and globally. Environmental Sciences Europe. 28(1):
3. Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5044953/

" Beyond Pesticides (n.d.). Herbicide tolerant crops. Retrieved from https://www.beyondpesticides.org/pro-
grams/genetic-engineering/herbicide-tolerance

52Heap, I. (13 June 2018). The international survey of herbicide resistant weeds. Retrieved from http://www.
weedscience.org/

*3Solomon, Gina (February 24, 2012). Agent Orange in your backyard: The harmful pesticide 2,4-D. The Atlan-
tic. Retrieved from https://www.theatlantic.com/health/archive/2012/02/agent-orange-in-your-backyard-the-
harmful-pesticide-2-4-d/253506/

*Freese, B. et al. (February, 2015). Monarchs in peril: herbicide resistant crops and the decline of butterflies

THE FOODPRINT OF CROP PRODUCTION 35



in North America. Retrieved from: https://www.centerforfoodsafety.org/files/cfs-monarch-report_4-2-15_de-
sign_87904.pdf

%5 Hicks, H. L. at al. (February 12, 2018). The factors driving evolved herbicide resistance at a national scale.
Nature Ecology & Evolution, Vol. 2, 529-536.

% |sreal, Brett (February 22, 2013). Fungicide use surges, largely unmonitored. Scientific American. Retrieved
from https://www.scientificamerican.com/article/fungicide-use-surges-largely-unmonitored/

>’Belden J. et al. (November 29, 2017). Acute toxicity of fungicide formulations to amphibians at environmen-
tally relevant concentrations. Environmental Toxicology and Chemistry, 29(11): 2477-80.

%8 Alarcon, R. et al. (March 7, 2009). Fungicides can reduce, hinder pollination potential of honey bees. Western
Farm Press. Retrieved from http://www.westernfarmpress.com/fungicides-can-reduce-hinder-pollination-po-
tential-honey-bees

% |bid.

0 Bruhl, CA et al. (January 24, 2017). Terrestrial pesticide exposure of amphibians: An underestimated cause
of decline? Scientific Reports, Vol. 3, No. 1135. Retrieved from https://www.nature.com/articles/srep01135

¢ Bernabd, I. et al. (March 2016). Effects of long-term exposure to two fungicides, pyrimethanil and tebuco-
nazole, on survival and life history traits of Italian tree frog (Hyla intermedia). Aquatic Toxicology, Vol. 172,
55-56.

62Belden J. et al. (November 29, 2017). Acute toxicity of fungicide formulations to amphibians at environmen-
tally relevant concentrations. Environmental Toxicology and Chemistry, 29(11): 2477-80.

®Bony S. et al. (September 17, 2008). Genotoxic pressure of vineyard pesticides in fish: field and mesocosm
surveys. Aquat Toxicol. 89(3): 197-203.

%Food and Agriculture Organization of the United Nations (2015). Soil: the foundation of nutrition. Healthy
soils for a healthy life (Infographic). Retrieved from http://www.fao.org/3/a-bc275e.pdf

& Ekwurzel, B. et al. (September 17, 2017). The rise in global atmospheric CO,, surface temperature, and sea
level from emissions traced to major carbon producers. Climate Change, Vol. 144, Issue 4, 579-590. Retrieved
from https://link.springer.com/article/10.1007/s10584-017-1978-0

% Park, S. et al. (2012). Trends and seasonal cycles in the isotopic composition of nitrous oxide since 1940.
Nature Geoscience, Vol. 5, 261-265.

67US Environmental Protection Agency (June 8, 2017). Methyl bromide. Retrieved from https://www.epa.gov/
ods-phaseout/methyl-bromide

%8 Pesticide Action Network (March 2015). Fumigant pesticides put central coast communities at risk. Retrieved
from https://www.panna.org/sites/default/files/WatsonvilleFumigants201503FINALc.pdf

8 UC Davis (September 5, 2013). Finding alternatives to methyl bromide. Retrieved from http://www.caes.
ucdavis.edu/news/articles/2013/09/finding-alternatives-to-methyl-bromide

70US Environmental Protection Agency (June 8, 2017). Methyl bromide. Retrieved from https://www.epa.gov/
ods-phaseout/methyl-bromide

7 Kessler, Barbara (n.d.). Methyl bromide is still used on food in the US, despite being “banned.” Concho Val-
ley. Retrieved from https://www.conchovalleyhomepage.com/conchovalleyhomepage/methyl-bromide-is-still-
used-on-food-in-the-us-despite-being-banned/152497489

2Federal Register (March 1, 2018). Methyl bromide; pesticide tolerances for emergency exemptions: A rule
by the Environmental Protection Agency. 83 FR 8758, 8758-8764. Retrieved from https://www.federalregister.
gov/documents/2018/03/01/2018-04193/methyl-bromide-pesticide-tolerances-for-emergency-exemptions
73US Environmental Protection Agency (December 27, 2011). Metam sodium. Retrieved from https://www3.
epa.gov/pesticides/chem_search/ppls/005481-00350-20111227.pdf

74EXTOXNET: Extension Toxicology Network (1995). Chloropicrin. Retrieved from http://pmep.cce.cornell.edu/
profiles/extoxnet/carbaryl-dicrotophos/chloropicrin-ext.ntml

STOXNET: Toxicology Data Network (September 18, 2008). Chloropicrin. Retrieved from https://toxnet.nim.
nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+977

76 European Food Safety Authority (2011). Conclusion on the peer review of the pesticide risk assessment of
the active substance chloropicrin. EFSA Journal, 9(3):2084. Retrieved from https://efsa.onlinelibrary.wiley.com/
doi/pdf/10.2903/j.efsa.2011.2084

77Beyond Pesticides (2007). Chemical watch fact sheet: Metam sodium. Retrieved from https://www.beyond-
pesticides.org/assets/media/documents/pesticides/factsheets/metam%20sodium.pdf

78 Global Information Inc. (n.d.). Agricultural fumigants market by product type (methyl bromide, phosphine,
chloropicrin), crop type (cereals, oilseeds, fruits), application (soil, warehouse), pest control method (tarpaulin,
non-tarp, vacuum), and region - Global forecast to 2022. Retrieved from https://www.giiresearch.com/report/
mama357669-agricultural-fumigants-market-by-type-methyl.html

72US Environmental Protection Agency (August 18, 2017). Nonpoint source: Agriculture. Retrieved from
https://www.epa.gov/nps/nonpoint-source-agriculture

80Stock, Stephen et al. (May 11, 2017). Nearly a million Californians exposed to pesticide chemical linked

36 THE FOODPRINT OF CROP PRODUCTION



to cancer in their drinking water. NBC Bay Area News. Retrieved from https://www.nbcbayarea.com/news/
local/Nearly-a-Million-Californians-Exposed-To-Pesticide-Chemical-Linked-To-Cancer-in-Their-Drinking-Wa-
ter-421927543.html

8 National Ocean and Atmospheric Administration (August 2, 2017). Gulf of Mexico ‘dead zone' is the largest
ever measured. Retrieved from http://www.noaa.gov/media-release/gulf-of-mexico-dead-zone-is-largest-ev-
er-measured

82US Centers for Disease Control and Prevention (January 10, 2017). Pesticide exposures. Retrieved from
https://ephtracking.cdc.gov/showPesticidesExposuresLanding

8Jara-Carrasco, S. et al. (January 2017). Persistent organic pollutants and porphyrin levels in excreta of pen-
guin colonies from the Antarctic Peninsula area. Polar Record 53 (268), 79-87. Retrieved from https://www.
researchgate.net/publication/308520863_Persistent_organic_pollutants_and_porphyrin_levels_in_excreta_of_
penguin_colonies_from_the_Antarctic_Peninsula_area

8 Environmental Working Group (April 10, 2018). Triple play: EWG posts ‘Dirty Dozen'’ list of fresh produce
items. Food Safety News. Retrieved from http://www.foodsafetynews.com/2018/04/triple-play-ewg-posts-
dirty-dozen-list-of-fresh-produce-items/

8 United Nations Environment Programme: World Health Organization (2012). State of science, endocrine
disrupting chemicals - 2012, summary for decision-makers. Retrieved from http://apps.who.int/iris/bitstream/
handle/10665/78102/WHO_HSE_PHE_IHE_2013.1_eng.pdf?sequence=1

8 Leffall, LaSalle D. and Kripke, Margaret L. (April 2010). Reducing environmental cancer risk: What we can do
now. US Department of Health and Human Services, National Institute of Health, National Cancer Institute,
President’s Cancer Panel. Retrieved from https://deainfo.nci.nih.gov/advisory/pcp/annualreports/pcp08-
09rpt/pcp_report_08-09_508.pdf

7 1bid.

8 European Parliament Research Service (December 2016). Human health implications of organic food and
organic agriculture. Retrieved from http://www.europarl.europa.eu/RegData/etudes/STUD/2016/581922/
EPRS_STU(2016)581922_EN.pdf

89 (October 21, 2017) EPA's decision not to ban chlorpyrifos. The New York Times. Retrieved from https://www.
nytimes.com/interactive/2017/10/21/us/document-EPA-Chlorpyrifos-FOIA-Emails-to-NYT.html

*National Farm Worker Ministry (April 21, 2009). Farm worker health concerns. Retrieved from http://nfwm.
org/2009/04/farm-worker-health-concerns/

9 Reeves, M. et al. (2002). Fields of poison 2002: California farmworkers and pesticides. Pesticide Action
Network, North America, California Rural Legal Assistance Foundation, United Farmworkers of America

and Californians for Pesticide Reform. Retrieved from http://www.panna.org/sites/default/files/FieldsofPoi-
son2002Eng.pdf

2Lopez, A. A. (2007). The farmworker journey. Berkeley, CA: University of California Press, 126-144.

%3US Environmental Protection Agency (2015) 40 CFR Part 170.2 Pesticides; Agricultural Worker Protection
Standards Revisions. Federal Register 79(53): 15444-15531, 15450-15451. Retrieved from https://www.federal-
register.gov/documents/2015/11/02/2015-25970/pesticides-agricultural-worker-protection-standard-revisions
% 1bid.

% |bid.

% 1bid.

7 1bid.

% Lopez, A. A. (2007). The farmworker journey. Berkeley, CA: University of California Press, 126-144.

% Leffall, LaSalle D. and Kripke, Margaret L. (April 2010). Reducing environmental cancer risk: What we can do
now. US Department of Health and Human Services, National Institute of Health, National Cancer Institute,
President’s Cancer Panel. Retrieved from https://deainfo.nci.nih.gov/advisory/pcp/annualreports/pcp08-
09rpt/pcp_report_08-09_508.pdf

190 Shelton, J. F. et al. (October 2014). Neurodevelopmental disorders and prenatal residential proximity to
agricultural pesticides. The CHARGE Study. Environmental Health Perspectives, Vol. 122, No. 10.

9 Beyond Pesticides (Winter 2017-2018). Widely used pesticide in food production damages children’s
brains. Pesticides and You, 16-19. Retrieved from https://beyondpesticides.org/assets/media/documents/
bp-37.4-w17-Chlorpyrifos.pdf

92Rauh, V. et al. (December 2015). Prenatal exposure to the organophosphate pesticide chlorpyrifos and
childhood tremor. NeuroToxicology, Vol. 51, 80-86. Retrieved from https://www.ncbi.nlm.nih.gov/pmc/arti-
cles/PMC4809635/

%3 arsen, A. et al. (August 29, 2017). Agricultural pesticide use and adverse birth outcomes in the San Joaquin
Valley of California. Nature Communications, Vol. 8, No. 302. Retrieved from https://www.nature.com/articles/
s41467-017-00349-2

%4 Consumer Reports (2015). From crop to table: Pesticide use in produce. Retrieved from https://www.con-
sumerreports.org/content/dam/cro/magazine-articles/2015/May/Consumer%20Reports_From%20Crop%20

THE FOODPRINT OF CROP PRODUCTION 37



to%20Table%20Report_March%202015.pdf

% Andersen, H. R. (April 2008). Impaired reproductive development in sons of women occupationally exposed
to pesticides during pregnancy. Environmental Health Perspectives, 116(4): 566-572. Retrieved from https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC2290975/

19 |bid.

197 1bid.

%8 National Research Council, Committee on Pesticides in the Diets of Infant and Children (1993). Pesticides in
the Diets of Infants and Children. National Academy Press. Retrieved from https://www.nap.edu/read/2126/
chapter/1#xi

9 Garcia, Raul et al. (May 18, 2018). 13 Panel - Young Agricultural and Dairy Workers: Farmworkers, Families
& Health. Beyond Pesticides. https://www.youtube.com/watch?v=xkEpOP4IQlk&t=0s&index=14&list=PLHS5If-
cgFy5f9bQpdIh6131kcuOIADIaW

10 Leffall, LaSalle D. and Kripke, Margaret L. (April 2010). Reducing environmental cancer risk: What we can do
now. US Department of Health and Human Services, National Institute of Health, National Cancer Institute,
President’s Cancer Panel. Retrieved from https://deainfo.nci.nih.gov/advisory/pcp/annualreports/pcp08-
09rpt/pcp_report_08-09_508.pdf

" American Academy of Pediatrics, Council on Environmental Health (December 2012). Pesticide exposure

in children. PEDIATRICS Vol. 130, No. 6, 1757-1763. Retrieved from http://pediatrics.aappublications.org/con-
tent/early/2012/11/21/peds.2012-2757

"2]bid.

3Bergman, A. et al. (April 2013). The impact of endocrine disruption: A consensus statement on the state

of the science. Environmental Health Perspectives, 121:a104-a106. Retrieved from https://ehp.niehs.nih.
gov/1205448/

"4 National Research Council, Committee on Pesticides in the Diets of Infant and Children (1993). Pesticides in
the diets of infants and children. National Academy Press. Retrieved from https://www.nap.edu/read/2126/
chapter/1#xi

5 1bid.

"6 Chiu, Y. et al. (January 2018). Association between pesticide residue intake from consumption of fruits and
vegetables and pregnancy outcomes among women undergoing fertility treatment with assisted reproductive
technology. JAMA Intern Medicine, 178(1):17-26. Retrieved from https://jamanetwork.com/journals/jamainter-
nalmedicine/article-abstract/2659557?redirect=true

"7Chiu, Y. H. et al. (June 2015). Fruit and vegetable intake and their pesticide residues in relation to semen
quality among men from a fertility clinic. Human Reproduction, 30(6): 1342-1351. Retrieved from https://
www.ncbi.nlm.nih.gov/pubmed/25824023

8 Chensheng, L. et al. (February 2006). Organic diets significantly lower children’s dietary exposure to organo-
phosphorus pesticides. Environmental Health Perspectives, 114(2): 260-263. Retrieved from https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC1367841/

"9 Eaton, RA et al. (April 1, 2018). Enhancing agricultural landscapes to increase crop pest reduction by verte-
brates. Agriculture, Ecosystems & Environment, Vol. 257.

120Brogz, B. (n.d.). Environmental benefits of cover crops. Power Point Presentation. University of Missouri
Extension. Retrieved from https://www.google.com/search?q=how+do+cover++crops+reduce+the+disease+-
cycle%3F&ie=utf-8&oe=utf-8&client=firefox-b-1

21Sorensen, Eric. (July 11, 2014). Major study documents benefits of organic farming. WSU Insider. Retrieved
from https://news.wsu.edu/2014/07/11/major-study-documents-benefits-of-organic-farming/

122]bid.

'ZBenbrook, Charles M. (January 2005). Evaluating antioxidant levels in food through organic farming and
food processing: An organic center state of science review. The Organic Center. Retrieved from https://www.
organic-center.org/reportfiles/Antioxidant_SSR.pdf

124McGlashen, Andy (March 15 2018). Protecting crops with predators instead of poisons. Environmen-

tal Health News. Retrieved from https://www.ehn.org/back-to-basics-tackling-farm-pests-with-predator-
birds-2546940909.html

25Brion, Gemelle. (January 9, 2014). Controlling pests with plants: The power of intercropping. UVM Food
Feed. Retrieved from https://learn.uvm.edu/foodsystemsblog/2014/01/09/controlling-pests-with-plants-the-
power-of-intercropping/

26 Earnshaw, Sam (2018). Hedgerows and farmscaping for agriculture, a resource guide for farmers (2"
Edition). Community Alliance with Family Farmers and Farmers Guild. Retrieved from https://www.caff.org/
wp-content/uploads/2011/08/CAFF-Hedgerow-Manual_web032118.pdf

127Bunin. Lisa J. (October 5, 2015). Toxic chemicals in our soil: Time to pull the plug on methyl bromide. Center
for Food Safety. http://organicadvocacy.org/docs/Time_to_Pull_the_Plug_on_Methyl_Bromide_Oct_2015.pdf
28 Warner, Geraldine (December 9, 2014). New replant disease treatment: Seed meal treatments outperform

38 THE FOODPRINT OF CROP PRODUCTION



fumigation. Good Fruit Grower. Retrieved from https://www.goodfruit.com/new-replant-disease-treatment/
129 Staropoli, Nicholas (June 2, 2016). No-till agriculture offers vast sustainability benefits. So why do many or-
ganic farmers reject it? Genetic Literacy Project. Retrieved from https://geneticliteracyproject.org/2016/06/02/
no-till-agriculture-offers-vast-sustainability-benefits-so-why-do-organic-farmers-reject-it/

30Veenstra, J. J. et al. (July 1, 2016). Conservation tillage and cover cropping influence soil properties in San
Joaquin Valley cotton-tomato crop. California Agriculture, Vol 60. No. 3., 146-153. Retrieved from http://calag.
ucanr.edu/Archive/?article=ca.v060n03p146

131 Staropoli, Nicholas (June 2, 2016). No-till agriculture offers vast sustainability benefits. So why do many or-
ganic farmers reject it? Genetic Literacy Project. Retrieved from https://geneticliteracyproject.org/2016/06/02/
no-till-agriculture-offers-vast-sustainability-benefits-so-why-do-organic-farmers-reject-it/

132]bid.

133 QOrganic Trade Association (May 18, 2018). Maturing organic sector sees steady growth of 6.4 percentin
2017. Retrieved from https://ota.com/news/press-releases/20201

34 1bid.

3 Tomaselli, Paige M. and Bunin, Lisa J. (April 2014). USDA stalls regulations to improve organic poultry living
conditions: Agency hides behind faulty economic assessment. Center for Food Safety. Retrieved from http://
www.organicadvocacy.org/docs/Animal_Welfare.pdf

%6 Dumas, Carol Ryan (April 16, 2018). Animal welfare groups join lawsuit over USDA organic rules. Capital
Press. Retrieved from http://www.capitalpress.com/Organic/20180416/animal-welfare-groups-join-lawsuit-
over-usda-organic-rules

137 Center for Food Safety (March 22, 2018). Organic advocates and farmers sue over Trump withdrawal

of widely-supported organic livestock welfare rule. Retrieved from https://www.centerforfoodsafety.org/
press-releases/5294/organic-advocates-and-farmers-sue-over-trump-withdrawal-of-widely-supported-organ-
ic-livestock-welfare-rule

38 Lioederman, Rafi. (January 10, 2018) Moving towards regenerative organic certification. Dr. Bronner's All-
Onel! Retrieved from https://www.drbronner.com/all-one-blog/2018/01/moving-towards-regenerative-organ-
ic-certification/

139Beyond Pesticides (n.d.). What Is a pesticide? Retrieved from https://www.beyondpesticides.org/resources/
pesticide-gateway/what-is-a-pesticide

401bid.

41 0regon Tilth and Oregon State University's Center for Small Farms & Community Food Systems. (2017)
Breaking new ground: Farmer perspectives on organic transition. Retrieved from https://tilth.org/education/
resources/breakingground/

42Roseboro, Ken (May 3, 2018). Farmers switched to organic after pesticides made them sick. The Organic &
Non-GMO Report. Retrieved from http://non-gmoreport.com/articles/farmers-switched-to-organic-after-pesti-
cides-made-them-or-their-families-sick/

43 Center for Food Safety and Food & Water Watch (2006). Food irradiation: A gross failure. Retrieved from
https://www.centerforfoodsafety.org/files/food_irradiation_gross_failure.pdf

144US Center for Disease Control (n.d.). Salmonella and food. Retrieved from https://www.cdc.gov/features/
salmonella-food/index.html

145 The Center for Food Security and Public Health (2006). Fast Facts: E Coli 0157:H7. lowa State University.
Retrieved from http://www.cfsph.iastate.edu/FastFacts/pdfs/ecoli_F.pdf

146 Wild Farm Alliance (October 2017). A farmer’s guide to food safety and conservation: Facts, tips & frequent-
ly asked questions (Second Ed.). Retrieved from https://d3n8a8pro7vhmx.cloudfront.net/wildfarmalliance/
pages/131/attachments/original/1508942672/WFA_CAFF_FG_Farmer's_Guide_to_Food_Safety_and_Conserva-
tion_10.23.17.small.file.pdf?1508942672

47Schardt, David (September 30, 2014). Food safety: Organic vs. conventional foods. Nutrition Action. Re-
trieved from https://www.nutritionaction.com/daily/food-safety/organic-vs-conventional-foods/

148 US Department of Labor, Employment and Training Administration (2016). Findings from the National Agri-
cultural Workers Survey (NAWS) 2013-2014. Retrieved from https://www.doleta.gov/agworker/pdf/NAWS_Re-
search_Report_12_Final_508_Compliant.pdf

% National Farm Worker Ministry (2017). Health and safety. Retrieved from http://nfwm.org/education-cen-
ter/farm-worker-issues/health-safety/

Researched and written by: Lisa J. Bunin, PhD

THE FOODPRINT OF CROP PRODUCTION 39



