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Executive Summary
Vermont has proven itself to be a leader when
it comes to showing its concern over the use
of genetically-modified organisms (GMOs) in
agriculture and food production. It was the
first state in the nation to pass GMO-labeling
legislation, forcing food corporations nationwide
to scramble and prepare to meet the law’s
requirements when it takes effect in July 2016.
But, in many ways, the passage of this historic
law has left a false impression that it “solved”
the GMO problem in the state. Nothing could be
further from the truth.
Vermont agriculture is dominated by GMOs,
especially within the commodity dairy sector, which
represents more than 70% of the state agricultural
economy. Currently, there are more than 92,000
acres of GMO feed corn that are grown in Vermont,
making it – by far – the state’s number one crop.
More than 96% of all feed corn grown in Vermont
is genetically modified, and almost all of this GMO
corn is used to feed dairy cows.
Ironically, Vermont’s GMO addiction is exempt from
its own GMO labeling law, as the law specifically
exempts dairy and meat products. So while the law
will force mainstream food corporations to label
GMOs in products like Cheetos and Spaghettios
before coming into the state, it turns a blind eye
to the GMO-derived dairy that is the primary
ingredient in, for example, Ben & Jerry’s ice cream
and Cabot’s cheddar cheese.
This is about more than the consumer’s right
to know. It’s also about the impact GMOcentered agriculture is having on Vermont’s

Regeneration Vermont: Vermont’s GMO Addiction

environment and wildlife, its role in the
continued monopolization of the food supply,
and the roadblocks it creates in the path toward
a truly regenerative, eco-sensitive, and sociallyjust form of agriculture in the state. The current
domination of GMOs and industrial agriculture in
Vermont dairy is, quite frankly, the elephant on
the farm that few want to acknowledge.
The history of Vermont’s heavy adoption
of industrial – or degenerative – forms of
agriculture is also the history of its failure and
decline. At every stage, beginning with chemical
agriculture in the post-WWII era, the new
techniques being promoted by the increasingly
corporate and industrial agriculture came with
mighty promises: Labor would be saved, yields
would increase, bugs and insects would be
eliminated, and profits would soar. Just get in
line, and follow the edicts coming out of the
USDA and the agricultural extension centers.
But, more often than not, the promises were false
– or short lived – while the damage was deep,
most notably in the way further industrialization
all but mandated the consolidation of Vermont’s
farms. “Get big or get out” has been the
dominant mantra in agriculture since the late
1950s. And it worked. Many did get big, but most
got out. Vermont lost a staggering number of
farmers as commodity dairy took over. More than
10,000 dairy farms were gone within a sixty-year
period from the 1950s to today.
This huge loss – over 700 farms per county
– also meant a precipitous decline in a rural
economy and culture that revolved around the
small, family farmer. The once thriving towns
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Labeling GMOs was a great act
of concern by Vermont. It will
provide valuable information to
consumers. But it did nothing
to address the state’s deep
addiction to GMO agriculture
and all that comes with it.
mirrored the agricultural decline, most reduced
to near-ghost towns, mere pass-throughs, with
buildings boarded up and general stores either
gone or teetering on the economic brink.
Aristotle wrote that the nature of anything
can be discerned only after it has reached
or passed its maturation. Industrial – or
degenerative – agriculture has certainly matured,
showing its nature clearly after decades of
domination of Vermont’s farm economy. And
it’s not only a story of decline, but also toxicity,
as our watersheds, soils, farm animals and
food products are awash in the chemicals
and synthetic fertilizers used on Vermont’s
industrialized farmland. Hundreds of millions
of dollars have been spent in the last several
decades alone just trying to remedy the pollution
of Lake Champlain and its watershed as a result
of the techniques of industrial dairy farming.
Despite its record, industrial agriculture keeps
marching along, still coddled by government
regulators and politicians alike, and still making
promises it can’t deliver. GMO techniques are
its latest – and, we hope, last – degenerative
gimmick, one that, like all of them before,
Vermont agriculture has wholeheartedly
embraced.
GMOs were introduced in the mid-1990s with a
fleet of promises, most notably the “dramatic
decrease” in the amount of pesticides and
fertilizers that would be required. They also
trotted out the well-worn promises of rising
farmer incomes via higher yields and, of course,
solving world hunger, something they’ve been
claiming to solve since the 1950s with the only
results being more – not less – of it.
But GMO use has matured, and we know its
nature. In Vermont, our 92,000 acres of GMO
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feed corn has meant more pesticide use, more
fertilizer use, more fuel use because of more
applications, and more trips over the field. And
our hunger issues have grown worse.
The true nature of GMO agriculture in Vermont
today is a stark and dangerous difference
from the promises of its corporate advocates.
According to data collected by the Vermont
Agency of Agriculture, pesticide use is up 39%
and increasing rapidly while, at the same time,
new pesticides are being added to the arsenal.
Climate-threatening nitrogen fertilizers have
been up about 17% per year in the decade of
GMO’s rise to dominance (2002-2012) and
climbing as our denuded soils require more
and more inputs for high production. And the
pollution to our climate, water and soil from
these increases continues to rise, keeping us on
a steady degenerative decline, environmentally,
economically and culturally.
Labeling GMOs was a great act of concern by
Vermont. It will provide valuable information to
consumers. But it did nothing to address the
state’s deep addiction to GMO agriculture and
all that comes with it. The industrialization of our
farm sector threatens Vermont’s brand, which
was built upon an image of bucolic and natural
-- the very opposite of the way today’s milk
is being produced for Ben & Jerry’s ice cream
and Cabot’s cheese. It’s a disconnect between
branding and reality that will, eventually, come to
haunt them.
It’s time for Vermont to get off the industrial
superhighway of commodity agriculture. We’ve
seen enough, frankly, from pesticides to GMOs,
a legacy rich in damage – social and ecological
– one false promise at a time. We should work to
make GMOs the last in a long line of agricultural
mistakes, born from short-sightedness, a
commodity-driven lust for quantity over quality,
with economic supremacy as its guiding
purpose, and with little regard for the long-term
damage. We should make right now the great
line of demarcation between the degenerative
agriculture of the failed past and a future of
regenerative agriculture. It won’t just make for a
better agriculture, it will also make for a better
culture and a better planet.
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Biotechnology corporations have never been
conservative with their public relations efforts,
especially when trotting out new techniques
aimed at market domination. Huge claims are
made, and many people – scientists, lawyers,
marketing professional and journalists – are paid,
directly or indirectly, to make a great show of the
claims. World hunger will be solved. Labor will
be saved. And your bank accounts will explode. If
only you adopt the latest and greatest methods,
which, it just so happens, they’re selling. And so
goes the story of modern industrial agriculture.
The advent of genetically-modified organisms
(GMOs) in agricultural crops came with a rush
of corporate promises. But it was the promise
of the reduction in toxic inputs – pesticides,
fertilizers, etc. – that was the most featured
rallying cry for GMO corporations, clearly seizing
on a nation’s unease with their growing threats.
They weren’t shy about their claims:

monopolization of everything from the seeds to
the pesticides and fertilizers required to grow
them.
The sales job worked. Vermont fell for it,
following national trends, and rushing into GMO
production.

THE DATA: GMO USE
In 2002, only 8% of Vermont’s corn acreage
was planted with GMO seed. But, by 2012, well
more than 90% was genetically engineered
(109% in 2011 due to replanting). Dairy lobbyists
in Vermont claimed that 96% of Vermont corn
was GMO in 2014. In this short span of thirteen
years, there was at least a 12-fold increase in the
adoption of GMO corn in Vermont. The acreage
of Vermont farmland used to grow corn for
animal feed remained relatively constant during
2002-12, averaging 91,200 (85,000-96,000)
acres per year.

Vermont GMO Corn Usage
YEAR

GMO%

2002

8

2003

16

2004

19

2005

28

2006

37

2007

46

2008

67

2009

77

“We’ll soon be able to produce more crops
with less pesticide, less fuel, less fertilizer,
fewer trips over the field.”3

2010

89

2011

109

2012

90

“GM crops can provide farmers with the
means to improve yields under weed and
insect pressure; decrease tillage to protect
soil and water resources; and reduce
pesticide applications, thereby decreasing
the use of fossil fuels.”4

2012

103

“The benefits of biotechnology are many
and include providing resistance to crop
pests to improve production and reduce
chemical pesticide usage, thereby making
major improvements in both food quality and
nutrition.”1
“Genetic engineering is our best hope for
reducing reliance on harmful pesticides and
herbicides without sacrificing high crop
yields.”2

They also got much more creative, throwing in
the old standby – solving world hunger – and
some not even in the wheelhouse of sanity:
envisioning a plant that would produce pork
chops. Anything, it seemed, to get a foothold
in the market, with clear plans of eventual
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CORN HERBICIDES
From 2002, when GMO corn was planted on
only 8% of all Vermont corn acreage, until 2007,
when GMO corn acreage was 47%, herbicide
use averaged 160,201 pounds per year. From
2008-12, when GMO corn was planted on 6790% of corn acreage, herbicide use increased
by an average of 101,860 pounds per year over
the period from 2002-7, and averaged 262,0961
pounds per year, a 39% increase.
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Compiled from VT Agency of Agriculture Reporting Data.

The GMO Explosion in Vermont

In 2002-3 herbicide use on corn averaged
1.5 pounds per acre, per year. From 2008-12,
herbicide use averaged 2.86 pounds per acre,
per year.

Herbicide Use on Vermont Corn,
2002-12
YEAR

GMO%

#/AC POUNDS

ACRES

2002

8

1.54

142164

92000

2003

16

1.46

139679

96000

2004

19

1.94

174410

90000

2005

28

2.25

202109

90000

2006

37

1.72

146395

85000

2007

46

1.7

156448

92000

2008

67

2.9

272742

94000

2009

77

2.49

228710

91000

2010

89

2.43

223599

92000

2011

109

3.46

311058

90000

2012

90

3.01

274197

91000

Compiled from VT Agency of Agriculture Reporting Data.

HIGHLY TOXIC HERBICIDES
During the period from 1999-2012, 8 highly toxic
herbicides dominated pesticide use on Vermont
corn crops. Those herbicides were atrazine,5
metholachlor,6 simazine,7 pendimethalin,8
glyphosate,9 acetochlor,10 dicamba,11 and alachlor.12

Regulators have determined that five
of these eight most used herbicides are
possible or probable human carcinogens,
the remaining three are suspected
carcinogens. Seven of the eight are
possible or probable endocrine disruptors
(the other one is a suspected to be an
endocrine disruptor). All eight have been
determined by regulators and academics
to cause birth or developmental defects
and contaminate drinking water and public
waters with dangerous chemicals that have
long-term persistence. Atrazine, simazine,
acetachlor, and alachlor have lost their
registration in the EU, and are effectively
banned.13
In the most recent data set (including 1999-2012),
all of the eight herbicides listed above were
used, however, just two herbicides, metolochlor
and atrazine dominated usage from 2002-12. In
2002, atrazine and metolachlor accounted for
70.14% of corn pesticide use; and from 2008-12,
metolachlor and atrazine, accounted for 86.46%
of use.

3.5
3.0

Compiled from VT Agency of Agriculture Reporting Data.

Graph of Herbicide Use on Vermont Corn, 2002-12
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Even as stacked GMO corn varieties became
widely adopted (with both herbicide tolerance
to Roundup/glyphosate and Bt for insect
control), farmers did not use large quantities of
glyphosate to take advantage of the herbicide
tolerant modification. Throughout the period
of study, 2002-12, glyphosate was a minor use
pesticide, accounting for only 4.14% of average
use per year for the entire period. From 200812 glyphosate only accounted for an average of
7.02% of pesticides used per year on corn.

Instead of depending on glyphosate, farmers
continued to depend on metolachlor and
atrazine for weed control just as they had prior
to adopting GMOs. Apparently, with Vermont’s
capricious weather, farmers and applicators
determined that atrazine and metolochlor would
provide more residual control of weeds than
glyphosate. The pattern in Vermont has not seen
glyphosate (the supposedly less toxic weed
killer) replace more toxic herbicides. Instead,
highly toxic herbicide use increased dramatically.

Five Highly Toxic Herbicides Used on Vermont Corn, 2002-12, in Pounds
Year

Atrazine

Metolachlor

Simazine

Pendimethalin

Glyphosate

GMO%

2002

73996

25722

16936

18543

6550

8

2003

65837

37796

14052

18118

3728

16

2004

72433

77686

8743

12383

2783

19

2005

50487

132436

14223

3011

1519

28

2006

46500

77021

12014

1195

9223

37

2007

52097

79248

23158

1384

279

46

2008

63859

186259

20291

614

952

67

2009

60225

145796

9607

1882

11147

77

2010

54672

139954

10278

3060

15022

89

2011

77232

158583

5299

22733

46730

109

2012

85083

155371

10205

1038

22261

90

Compiled from VT Agency of Agriculture Reporting Data.

Top Five Herbicides Used on Vermont Corn, 2002-2012
200,000

150,000

100,000

50,000

0
POUNDS

2002

2003

2004

Glyphosate

2005

2006

Pendimethalin

2007

2008

Simazine

2009

2010

2011

Metolachlor

2012

Atrazine

Compiled from VT Agency of Agriculture Reporting Data.
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Percentage of Vermont Corn Treated with Top Herbicides, 2002-12
%
METOLACHLOR

%
ATRAZINE

%
SIMAZINE

%
GLYPHOSATE

%
PENDIMETHALIN

2002

18.09%

52.05%

11.90%

4.61%

13.04%

2003

27.06%

47.13%

10.06%

2.67%

12.97%

2004

44.54%

41.53%

5.01%

1.60%

7.10%

2005

65.52%

24.98%

7.04%

0.75%

1.49%

2006

52.61%

31.76%

8.21%

0.63%

0.82%

2007

50.65%

33.30%

14.80%

0.18%

0.88%

2008

68.29%

23.41%

7.44%

0.35%

0.23%

2009

63.75%

26.33%

4.20%

4.87%

0.82%

2010

62.59%

24.45%

4.60%

6.72%

0.36%

2011

50.98%

24.83%

1.70%

15.02%

7.31%

2012

56.66%

31.03%

3.72%

8.12%

0.38%

Avg. ‘02-12

50.97%

32.80%

7.15%

4.14%

4.12%

Avg. ‘08-12

60.45%

26.01%

4.33%

7.02%

1.82%

Compiled from VT Agency of Agriculture Reporting Data.

YEAR

Percentage of Vermont Corn Treated with Most Used Herbicides, 2002-12
YEAR

TOP 2

TOP 3

TOP 5

2002

70.14%

82.04%

99.65%

2003

74.19%

84.25%

99.89%

2004

86.07%

91.08%

99.78%

2005

87.50%

97.54%

99.78%

2006

84.37%

92.58%

94.03%

2007

83.95%

98.75%

99.81%

2008

91.70%

99.14%

99.72%

2009

90.08%

94.28%

99.97%

2010

87.04%

91.64%

98.72%

2011

75.81%

77.51%

99.84%

2012

87.69%

90.41%

98.91%

Avg./yr

83.50%

90.20%

99.10%

Avg. ‘08-‘12

86.46%

90.60%

99.43%

As previously noted, the top two herbicides from 2002-12 were metolachlor and atrazine, accounting
for 86.46% of total use on corn. The top three herbicides were metolachlor, atrazine, and simazine,
accounting for 90.60% of use. The top five herbicides were metolachlor, atrazine, simazine, glyphosate,
and pendimethalin, accounting for 99.43% of use from 2002-12.
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Graph of the Top Three Herbicides used on Vermont Corn, 2002-12
200,000

150,000

100,000

50,000
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POUNDS
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2006

Simazine
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2008

Metolachlor

2009

2010

2011

2012

Atrazine

Compiled from VT Agency of Agriculture Reporting Data.

Apparently weeds treated with atrazine
and metolachlor have not developed a level
of resistance that has restricted their use,
even though there are recorded instances of
resistance (especially lambsquarter and red
root pigweed) to both atrazine and simazine
in Vermont and New York. Lumax, Syngenta’s
mixture of metolochlor, atrazine, and mesotrione,
has been used for more than a decade as
the major weed control herbicide mixture in
Vermont. In 2002, the major herbicide in the
Lumax mixture was atrazine at 52%. From 200812, however, metolachlor accounted for 60.45%
of the Lumax mixture.
In addition to the pesticides that are applied
on cornfields and corn seed, Vermont data
shows that more than 74% of the GMO corn
grown in Vermont in 2012 was modified with
Bacillus thuringiensis (Bt) genes. This genetic
insertion stimulates the plants to produce
more genetically modified Bt than non GMO Bt
insecticides which would normally be sprayed on
the plants to control worms and beetles (such as
the Corn Root Worm and European Corn Borer).

Regeneration Vermont: Vermont’s GMO Addiction

For example, SmartStax, Monsanto’s genetically
modified corn synthesizes six Bt toxin proteins,
three targeting the European Corn Borer, and
three for Corn Root Worm. Total Bt toxin protein
production for SmartStax is estimated at 3.7
pounds/acre, which is 19 times the average
conventional Bt insecticide rate of application in
2010.14
Recent reports have concluded that studies
claiming that GMO Bt crops have decreased
insecticide use “do not seem to have considered
seed treatments or the Bt expressed by the
genetically manipulated plants, and so may have
overstated reductions in insecticide use.”15, 16
Both the Vermont AAF&M and the USDA should
evaluate the additional pesticides produced by
the GMO plants and the seed treatments when
compiling annual pesticide use reports. This
would allow a more accurate determination of
the real amount of pesticides being broadcast
into our rural environment. At present, no state
or federal agencies are tracking and compiling
this data.
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Since more than 80% of Vermont corn is grown
for forage, European Corn Borer (which some
of the GMO Bt is designed to control) is not a
major problem because most of the corn is not
grown for seed, and corn borers damage the
seed not the leaves or stalk. The seed-treatment
pesticides designed to control corn rootworm
are also not necessary, since rootworm is not a
major pest in Vermont.
Whether the pesticides are needed to control
pests or not, they are still being broadcast on
the soil, in the air, and end up in our public water
systems. The five most used herbicides are
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among the most dangerous chemicals used on
corn in the U.S., atrazine, metolochlor, simazine,
glyphosate, and pendimethalin—and they are
all water polluters. The other chemicals that
are part of the genetically modified and seed
treatment package on Vermont corn include
the bee-killing clothianidin (a neonicitinoid),
excessive expressions of Bt, and biocide-like
fungicides. The increase in toxic herbicide use
coupled with genetically inserted and seed
treatment pesticides that are not even used to
control pests is irresponsible.
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Most of the synthetic and animal fertilizer used
in the state is on dairy farms, which account
for the largest number of non-forested acres in
Vermont (about one million). According to the
Vermont AAF&M data from 2002-8, nitrogen
fertilizer use averaged 14.4 million pounds
(7,215 tons) per year throughout the state, while
the three-year average from 2009-12 was 16.8
million pounds (8423 tons).17
Nitrogen fertilizer use did not drop with GMO
adoption, as promised in the ads and editorials.
Instead, nitrogen use increased over the 20028 average by 2.4 million pounds per year (17%
per year) for the 2009-12 period. In 2002, when
GMO corn was planted on only 8% of corn acres,
nitrogen use was 8.9 million pounds (4462 tons).
Average nitrogen use from 2009-12 almost
doubled (increased by 1.9 times) the 2002
usage.
Vermont has 185 dairies that are designated by
the USDA as Animal Feeding Operations (AFOs
with 200-699 cows) and 25 Concentrated
Animal Feeding Operations (CAFOs with more
than 700 cows).18 As dairies added more cows
and became AFOs or CAFOs, Vermont farmers
had to contain ever-increasing amounts of
manure waste in lagoons, and then spread
the slurry on their farmland. The dairy slurry
contains pesticides, antibiotics, hormones,
nitrogen, phosphorus, and potash.
The combination of lagoon wastes and synthetic
nitrogen used annually on Vermont corn
crops is usually in excess of what is required,
or recommended by University of Vermont

Nitrogen fertilizer use did
not drop with GMO adoption,
as promised in the ads and
editorials. Instead, nitrogen
use increased over the 2002-8
average by 2.4 million pounds
per year (17% per year)
for the 2009-12 period.
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NITROGEN FERTILIZER INCREASES
IN VERMONT, 2002-12, IN POUNDS
YEAR

NITROGEN

PCT. GMO CORN

2002

8,924,000

8

2003

14,864,000

16

2004

14,170,000

19

2005

12,362,000

28

2006

16,188,000

37

2007

21,436,000

46

2008

12,048,000

67

2009

16,928,000

77

2010

*

89

2011

17,072,000

109

2012

16,538,000

90

The excess nitrogen and phosphorus not used by the
plants ends up polluting our rivers, lakes, and the ocean
and worsens global warming problems, because nitrogen
manufacture and use emits nitrous oxide, which is 300
times more damaging as a greenhouse gas than CO2.

advisories, to produce a high quality, high yield
corn seed or forage crop.19
The excess nitrogen and phosphorus not used
by the plants ends up polluting our rivers, lakes,
and the ocean and worsens global warming
problems, because nitrogen manufacture and
use emits nitrous oxide, which is 300 times more
damaging as a greenhouse gas than CO2.
Most of the dairies in Vermont are near rivers,
lakes, and streams. Since the slopes of many
Vermont corn, grass, and hay lands are steep,
the dairy contaminants often end up running off
fields and polluting public waterways. Estimates
are that Vermont dairy is responsible for 4079% of the water polluting chemicals that are
contaminating our public water systems.20
While phosphorous pollution has been targeted
as the most damaging effluent entering
Vermont’s public waters, several experts have
noted that synthetic nitrogen is also responsible
for a significant portion of the watercontaminating effluent coming from dairies.
21
The data on nitrogen use indicates that the
runoff from this source of pollution is probably
increasing.
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Compiled from VT Agency of Agriculture Reporting Data.

NITROGEN FERTILIZER

NITROGEN FERTILIZER USE IN VERMONT 2002-12

NITROGEN FERTILIZER IN VERMONT, POUNDS
25,000,000

20,000,000

15,000,000
Nitrogen Fertilizer,
Pounds

10,000,000

5,000,000

2002
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2004

2005

2006

2007

2008
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2011

2012

2010 was omitted
because the agency of
agriculture food and
markets did not compile
data for 2010.

Compiled from VT Agency of Agriculture Reporting Data.

Vermont AAF&M. Fertilizer Use Data not
available for 2010.
Conclusions
While the availability of such state use-data
is refreshingly transparent and unusual, the
results are not positive for Vermont’s brand.
The Vermont brand has been built on a bucolic
image of cows grazing on endless pastures.
Cabot Cheese, Ben & Jerry’s ice cream and
other Vermont companies have used this idyllic
imagery to sell their products. Gone are the days,
however, when most of Vermont’s cows were
grazing in spectacularly scenic landscapes. Now,
a majority of Vermont’s dairy cows are locked up
in what regulators call “confined animal feeding
operations” – or CAFOs - with the cows grazing
on concrete with a diet rich in GMO corn and
pesticide residues.
The data show that the milk that these iconic
Vermont brands use to create their popular
award-winning products comes from dairies that
pollute our public waterways. The milk used to
make these products comes from cows fed corn
and forage crops that are grown with increasing
amounts of dangerously toxic pesticides and
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excessive amounts of nitrogen fertilizer. In
contrast to advertising efforts of Vermont
corporations like Ben & Jerry’s and Cabot
Creamery, their milk doesn’t come from happily
grazing cows.
The most striking result of herbicide use during
the adoption of GMO corn in Vermont is not
increased usage of glyphosate, it is the longterm, almost complete dependence on two
highly toxic and water polluting herbicides,
atrazine and metolachlor. These two chemicals,
combined to dominate use at more than 70.14%
when GMO adoption was at only 8% of acreage
in 2002. And, their use has increased as GMOs
came to dominate Vermont corn acreage.
Together, they accounted for 86.46% of use from
2008-12.
Vermont dairies produce about 63% of the milk
consumed in New England according to an
AAF&M report published in February 2015.22 The
increased confinement of cows and the excessive
amounts of feed the cows receive per day (132
pounds of feed to produce one hundred pounds
of milk per cow, about 11.6 gallons per day), has
led to an increase in milk supplies that is greater
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than the New England market can consume. As a
result of this glut and the decline in the price of
milk from $26.00 per hundred-weight in 2014 to
the current price of about $13.60, dairy farmers
are dumping low-fat milk into their lagoons that
they cannot sell.
The increases in pesticide, fertilizer, and water
pollution detailed in this paper, and the recent
dumping of milk, show that industrial agriculture
solutions to dairy management in Vermont are
failing. In spite of these failures, farmers have
continued to spend up to double the amount on
GMO seed compared to non-GMO seed and still
not take advantage of or even need the GMO
technology. Whether the almost total adoption
of an expensive technology that is not widely
used is the result of industry claimed non-GMO
supply shortages or clever advertising promises
is unknown.
Dairy farmers are paying the price of the failed
CAFO/AFO experiment in up-and-down milk
prices, and higher pesticide, seed, and fertilizer
costs; and while we lament the trap they seem
to be in, it is the public that is burdened with
even greater costs from this failed dairy farming
experiment. The confined dairy strategy in
Vermont and other states has produced unsafe
dairy products (from toxic pesticides and
fertilizers), encouraged bad farming practices,
caused significant damage to the environment,
and increased pollution of our public lakes,
rivers, streams, and drinking water.
Currently, Vermont is attempting to comply with
clean water mandates from the EPA to stop the
pollution of Vermont’s public waters by dairies,
milk processing facilities, sewage treatment
plants, and municipalities. Until recently,
legislators and regulators have not considered
the data analyzed in this paper in crafting
legislation aimed at curbing the pollution of our
public waters because no one had evaluated the
state’s own important collection of pesticide,
fertilizer, and GMO data from the dairies.
Many Vermonters have begun to realize that
it will be impossible to address Vermont’s
dirty water problems without changing the
dominant confined animal dairy strategies, which
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encourage the use of large volumes of extremely
toxic pesticides and fertilizers that end up in
public water systems.
It is important to stress again that the toxic
runoff and effluent from Vermont dairies,
according to several scientific studies, is
responsible for at least half of the pollution of
Vermont’s public waters (as we have noted,
some researchers have estimated as much as
79%).
The results are clear: Vermont’s dairies are much
more toxic than any of the critics imagined. If
dairy, as the state’s dirtiest water polluter, is not
regulated with respect to pesticides and nitrogen
fertilizer, then it will be impossible to clean up
Vermont’s water. If Vermont’s dairies are allowed
a continuation of their decades long regulatory
free-pass on water pollution and toxic pesticide
and fertilizer use, Vermont’s bucolic brand could
be terminally tarnished.
It doesn’t have to be this way. About 200 of
the 970 Vermont dairy farms have adopted
sophisticated organic rotational grazing systems,
which enhance the quality of the forage, and
sequester large amounts of carbon that can
help reverse climate change. More than 20%
of Vermont’s dairies are organic (the highest
percentage in the U.S.) These farm leaders
have realized the urgency in rejecting the failed
confined dairy farming system that depends
on toxic fertilizers and pesticides, pollutes our
lakes and waterways, and contributes to global
warming. Ironically, while there is a glut of CAFO
and AFO milk that is being dumped, there is a
projected long-term shortage of organic milk.
Vermont is blessed with abundant water,
lush pastures, and an environment where
pastured cows can thrive. All of Vermont’s
dairies could adopt a more sustainable form of
dairy management, and the government and
private businesses could help farmers make the
transition and curb the pollution. We have the
technical knowledge to make these management
changes, but we urgently need to accelerate
the transition to cleaner, safer, and more
environmentally friendly dairy farming systems.
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Appendix A:
Methods of Analysis
The Vermont Agency of Agriculture, Food, and
Markets (AAF&M) publishes annual reports of
pesticide use, GMO use, and fertilizer use. The
AAF&M requires farmers and licensed applicators
to file actual use reports, which are designed
to provide an accurate picture of pesticide and
fertilizer use and GMO adoption rates for forage
and seed corn. This data set was analyzed to
evaluate whether industry predictions and
lobbyists’ claims were valid.
Unfortunately, the Vermont data set, which was
analyzed and shared with several legislators,
the Secretary of Agriculture, and staff from Ben
& Jerry’s was found to have been corrupted
by faulty data entry and a poorly designed
computer program. According to officials at
the AAF&M, the data entry staff miscalculated
the quantity of chemicals, and the computer
programmers were only counting the amount
of the primary pesticide in mixed products that
have multiple pesticides as active ingredients
since 2008. Since a great majority of the
pesticides used in Vermont are mixtures of
two or more chemicals, this oversight was very
significant. The data entry errors overestimated
the recent use of some pesticides, but more
importantly, the computer programming errors
significantly underestimated the total tonnage of
pesticides applied on Vermont corn.
In a commendable effort to correct these errors,
a second set of data was provided by the
AAF&M and analyzed for this report. All of the
pesticide data analyzed in this paper is derived
from the second set of data.
The pesticide, fertilizer, and GMO data were
analyzed and copied onto spreadsheets so that
the data from each category and each year
could be compared and evaluated.
Data for pesticide use began being compiled
in 1986 by the AAF&M, and annual reports
of pesticide use by commercial pesticide
applicators and farmers with applicator permits
have been available on-line since 1999.
Fertilizer and GMO data were only available
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from the AAF&M since 2002. Data for GMO use
is compiled by the AAF&M, which publishes
annual reports of seed usage, acreage involved,
as well as varieties and amounts of genetically
altered crops in Vermont.23 Data for fertilizer
use in Vermont has been compiled for several
years, however, in 2002, the AAF&M revised
their format for collecting and annually reporting
on fertilizer use. Data using that format were
the only available data on fertilizers from the
AAF&M. Nitrogen fertilizer use was analyzed
from 2002-12, which covers most of the period
when GMO corn was adopted by Vermont dairy
farmers.24
Our comparative analysis of pesticides, nitrogen
fertilizer, and GMO data begins in 2002, the first
year when GMO data was compiled.25 Pesticides
include insecticides, herbicides, fungicides,
fumigants, miticides, slimicides, and aquacides.
However, the pesticides analyzed in this paper
are predominantly herbicides, because more
than 99% of the pesticides applied on Vermont
corn acreage and reported to the AAF&M are
used to control weeds.
Data on pesticides were analyzed in relation to
the percentage of GMO corn acreage. When
GMO corn acreage was below 60%, pesticide
use was analyzed and averaged for those six
years, 2002-7. When pesticide use increased
significantly after GMO corn was grown on 67%
to more than 90% of the acreage from 20082012, use was analyzed and averaged for those
six years. Pesticide use averages from 2002-7
were compared to average usage from 2008-12.
While the corn pesticides analyzed in this paper
only include herbicides applied in Vermont,
most corn seed arrives at the seed dealer
treated extensively with herbicides, insecticides,
and fungicides, which are applied by the seed
corporations, before being shipped to Vermont
seed dealers. For example, Monsanto’s Acceleron
corn seed treatments include ipconazole,
metalaxl, and trifloxystrobin as fungicides,
clothianidin, a neonicitinoid, as an insecticide,
and Poncho VOTiVO—a Bacillus firmus for
nematodes.26 These seed treatment pesticides
are not currently tallied by any regulatory
agencies.
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Data on nitrogen fertilizer was also analyzed in
relation to the percentage of GMO corn acreage,
but also in terms of the increase in use from
2002, when use was low in comparison to all
the years that followed when average nitrogen
use from 2003-12 was dramatically higher.
Nitrogen fertilizer average use from 2002-8 was
compared to average use from 2009-12, when
GMO corn ranged from 77% to more than 90%
of acreage. Fertilizer data from 2010 is missing
from the AAF&M reports.
After use of pesticides and fertilizers from
2002-12 was analyzed, a review of the toxicity
and impact of the most used pesticides was
conducted. A review of the University of
Vermont advisories for use of and the impacts
from nitrogen fertilizer was also conducted.
To determine the toxicological profiles of
the most used corn herbicides, the following
regulatory authorities’ and academic lists were
consulted and cited where appropriate: U.S.
EPA; International Agency for Cancer Research
(IARC); California EPA, Department of Pesticide
Regulation (Cal EPA/DPR) Proposition 65 list,
and the Birth Defects Prevention Act Priority
Risk Lists of Chemicals; E.U. List of Toxic
Chemicals, Pesticide Action Network List of
Toxic Pesticides; Our Stolen Future website—
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the Colborn List; the Lawrence Keith List;
the Benbrook List; the U.S. EPA Toxic release
Inventory List; and the Illinois EPA List. Other
articles on pesticide toxicology were also
consulted and are referred to in the text or in
footnotes 12-19.
Vermont AAF&M has made a concerted effort
to collect and publish pesticide, fertilizer, and
GMO data for several years. When the staff at
the AAF&M realized that they had published
erroneous pesticide data they provided
reconfigured data for the most recent years. We
need data like Vermont’s in every state. We need
agency leaders and staff that make the data
available and make every effort to correct errors.
The analysis of state use-data can provide a
clearer picture of use-trends, problem areas, and
how to craft regulatory solutions.
Only a few states track actual farm pesticide use,
including California, New York, New Jersey, and
New Hampshire. Some of these states also track
purchased fertilizer. Almost all the other states
rely on survey data of pesticide, fertilizer and
GMO use that the United States Department of
Agriculture (USDA) conducts. The USDA data is
valuable, but not usually as accurate as the state
data and is not compiled for all states.
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Regeneration Vermont: An Agricultural Solution
Our goal is to redirect Vermont agriculture
toward regenerative methods that provide
economic justice to farmers and farm workers,
protect and enhance the natural environment,
produce healthy food products, promote
animal welfare, and implement climate change
remediation through an understanding of
-- and commitment to – healthy, living soils.
The regeneration movement is especially
concerned with educating citizens about
the high greenhouse gas emissions from the
current, industrial style of agriculture, but more
importantly, showing how changes in farming,
ranching, and forestry are the most significant
vehicles for sequestering carbon and reversing
climate change.
To accomplish our goals, Regeneration Vermont
is proposing an extensive public education effort
followed by (if necessary) creative, grassroots
campaigns that take direct aim at corporations
profiting from toxic, climate-threatening
agriculture. We will tell the tragic story of
degenerative agriculture, identify its corporate
enablers, and then put them in the spotlight of
marketplace activism. In Vermont, that means
the dairy corporations. And that means Ben &
Jerry’s and Cabot Creamery.
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But it’s about more than targeting and putting
a stop to toxic, climate-threatening agriculture.
The regenerative agriculture that will replace it
will not only put a halt to GMOs, toxic pesticides
and factory animal production, but also employ
practices that enhance soil quality and, as a
result, sequester more and more carbon from
the atmosphere. We are seeking to hasten the
necessary transition that puts agriculture in
its rightful place as a solution to many of our
ecological woes, rather than the cause.
Regeneration Vermont’s founding team has
extensive experience in the theory and practice
of agriculture, forestry and ecology, living
on the cutting-edge of regenerative change
for decades. More than running successful
organic farms, maple sugaring operations and
practicing restorative forestry, we have also
built and led grassroots movements, published
books, magazines and articles, and designed
and implemented educational and activist
campaigns that have changed both the culture
and agriculture. We live and speak regeneration,
bringing both a reverence and understanding for
what’s necessary and possible for our planet’s
survival.
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The Regeneration Pledge
Regeneration Vermont is initiating dialogues with the dominant national
and international food corporations within Vermont that control the region’s
agriculture, most notably Ben & Jerry’s and Cabot Creamery. We are asking
them to work with us in helping their farmers transition toward regenerative
forms of agriculture, including the adoption of these seven principles:
• Transition away from GMO crops;
• Transition away from toxic pesticides/fertilizers and toward regenerative
organic agricultural methods;
• Fair wages for farmers, including premiums based on regeneration
benchmarks and assistance in the transition toward regenerative methods;
• Economic justice for farm workers, fair and livable wages, decent housing
and social and cultural dignity;
• Adoption of climate remediation techniques, beginning with an emphasis
on healthy soils and cover-cropping for carbon sequestration and erosion
control;
• Humane treatment of farm animals, a phase-out of confinement dairies and
a transition back to grassland grazing and grass-based feed for ruminants;
• Cleaning up and protecting our watersheds, streams, rivers, ponds, lakes,
and groundwater.

