Select Board

Meeting Agenda

The Provincetown Select Board will hold a Special Meeting on Monday,
September 9, 2019, at 5:00 p.m. in the Judge Welsh Room, Provincetown Town Hall,
260 Commercial Street, Provincetown, MA 02657.

1. 5 pm - Joint Meeting with the Harbor Committee. Topics to include but are not limited to: (Votes
May Occur)
a. Harbormaster position
b. Provincetown Public Pier Corporation
c. Other concerns
2. 5:30 pm Joint Meeting with the Animal Welfare Committee. Topics to include but are not limited
to: (Votes May Occur)
a. Rodent Control

Posted by the Town Clerk: www.provincetown-ma.gov, 9/4/19 12:55 pm dv
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AGENDA ACTION REQUEST

Monday, September 9, 2019 5 pm 1

JOINT MEETING

Harbor Committee

Requested by: Harbor Committee, David Flattery

Action Sought: Discussion

Proposed Motion(s)

Discussion dependent — votes may be taken.

Additional Information

e Discussion Topics

0 Harbormaster Position

0 Provincetown Public Pier Corporation

o Other issues/concerns.

Board Action

Motion Second

Yea

Nay

Abstain

Disposition
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Monday, September 9, 2019 530 pm

JOINT MEETING
Animal Welfare Committee
Requested by: Animal Welfare, Chair Sherry Brec Action Sought: Discussion

Proposed Motion(s)

Discussion dependent — votes may be taken.

Additional Information

e Discussion Topics
0 Rodent Control

Board Action

Motion

Second Yea |Nay |Abstain Disposition




Automatic Trap Company

About Automatic Trap Company

The Automatic Trap Company was established to distribute the world’s most innovative and
humane pest trapping technology, the Goodnature A24 self-resetting trap, in the United States.
It is the world’s only pest trap that self-resets up to 24 times, offering constant control for
months without monitoring or resetting, creating significant time savings in pest management.
Winner of numerous design awards, Goodnature’s traps have aided conservation efforts around
the world and have helped save millions of dollars in damages caused by rodents. The
introduction of these traps to the U.S means people no longer need to use cruel glue traps,
ineffective snap traps or harmful rodenticides. Every trap we ship means less suffering and a
better world.

How Goodnature A24 Rodent Traps work:

1.

The rat or mouse is attracted into the A24 trap by the potent long-life rat lure which
remains fresh for one month.
As the rodent brushes past the very sensitive leaf-trigger, the trap is set into action.

A CO, pressurised piston strikes the rodent’s head killing it instantly and then retracts on
a light spring.

The dead rodent falls to the ground and the trap automatically resets itself ready for the
next pest to arrive.

SNIFF SNIFF KAPOW! AUTO-RESET SNIFF SNIFF... SCAVENGED

Available exclusively at Automatictrap.com in U.S. and Canada. For more information, please
visit http://www.automatictrap.com



http://www.automatictrap.com/
http://www.automatictrap.com/
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Rats spread disease, decimate crops and very occasionally eat people alive. For centuries, we have
struggled to find an effective way of controlling their numbers. Until now ...

by

guardian

Tuesday 20 September 2016 01.00 EDT

7207 Shares
1,071 Comments

irst, the myths. There are no “super rats”. Apart from a specific subtropical breed,
they do not get much bigger than 20 inches long, including the tail. They are not
blind, nor are they afraid of cats. They do not carry rabies. They do not, as was
reported in 1969 regarding an island in Indonesia, fall from the sky. Their
communities are not led by elusive, giant “king rats”. Rat skeletons cannot liquefy
and reconstitute at will. (For some otherwise rational people, this is a genuine
concern.) They are not indestructible, and there are not as many of them as we think. The one-
rat-per-human in New York City estimate is pure fiction. Consider this the good news.

In most other respects, “the rat problem”, as it has come to be known, is a perfect nightmare.
Wherever humans go, rats follow, forming shadow cities under our metropolises and hollows
beneath our farmlands. They thrive in our squalor, making homes of our sewers, abandoned
alleys, and neglected parks. They poison food, bite babies, undermine buildings, spread
disease, decimate crop yields, and very occasionally eat people alive. A male and female left to
their own devices for one year - the average lifespan of a city rat - can beget 15,000
descendants.

There may be no “king rat”, but there are “rat kings”, groups of up to 30 rats whose tails have
knotted together to form one giant, swirling mass. Rats may be unable to liquefy their bones to
slide under doors, but they don’t need to: their skeletons are so flexible that they can squeeze
their way through any hole or crack wider than half an inch. They are cannibals, and they
sometimes laugh (sort of) - especially when tickled. They can appear en masse, as if from
nowhere, moving as fast as seven feet per second. They do not carry rabies, but a 2014 study
from Columbia University found that the average New York City subway rat carried 18 viruses
previously unknown to science, along with dozens of familiar, dangerous pathogens, such as C
difficile and hepatitis C. As recently as 1994 there was a major recurrence of bubonic plague in
India, an unpleasant flashback to the 14th century, when that rat-borne illness killed 25
million people in five years. Collectively, rats are responsible for more human death than any
other mammal on earth.


https://www.theguardian.com/science/2016/sep/20/man-v-rat-war-could-the-long-war-soon-be-over?utm_source=nextdraft&utm_medium=email#comments
https://www.theguardian.com/media/2016/mar/11/fake-giant-rat-picture-internet
http://www.scientificamerican.com/article/rats-laugh-but-not-like-human/
https://www.theguardian.com/society/2007/oct/11/health.medicineandhealth1
https://www.theguardian.com/society/hepatitis-c
https://www.theguardian.com/world/2011/aug/17/black-death-rats-off-hook

Humans have a peculiar talent for exterminating other species. In the case of rats, we have
been pursuing their total demise for centuries. We have invented elaborate, gruesome traps.
We have trained dogs, ferrets, and cats to kill them. We have invented ultrasonic machines to
drive them away with high-pitched noise. (Those machines, still popular, do not work.) We
have poisoned them in their millions. In 1930, faced with a rat infestation on Rikers Island,
New York City officials flushed the area with mustard gas. In the late 1940s, scientists
developed anticoagulants to treat thrombosis in humans, and some years later supertoxic
versions of the drugs were developed in order to kill rats by making them bleed to death from
the inside after a single dose. Cityscapes and farmlands were drenched with thousands of tons
of these chemicals. During the 1970s, we used DDT. These days, rat poison is not just sown in
the earth by the truckload, it is rained from helicopters that track the rats with radar - in 2011
80 metric tonnes of poison-laced bait were dumped on to Henderson Island, home to one of
the last untouched coral reefs in the South Pacific. In 2010, Chicago officials went “natural”:
figuring a natural predator might track and kill rats, they released 60 coyotes wearing radio
collars on to the city streets.

Still, here they are. According to Bobby Corrigan, the world’s leading expert on rodent control,
many of the world’s great cities remain totally overcome. “In New York - we’re losing that war
in a big way,” he told me. Combat metaphors have become a central feature of rat conversation
among pest control professionals. In Robert Sullivan’s 2014 book Rats, he described
humanity’s relationship with the species as an “unending and brutish war”, a battle we seem
always, always to lose.

Why? How is it that we can send robots to Mars, build the internet, keep alive infants born so
early that their skin isn’t even fully made - and yet remain unable to keep rats from
threatening our food supplies, biting our babies, and appearing in our toilet bowls?

rankly, rodents are the most successful species,” Loretta Mayer told me
‘ ‘ recently. “After the next holocaust, rats and Twinkies will be the only things
left.” Mayer is a biologist, and she contends that the rat problem is actually a
human problem, a result of our foolish choices and failures of imagination.
In 2007, she co-founded SenesTech, a biotech startup that offers the promise
of an armistice in a conflict that has lasted thousands of years. The concept is
simple: rat birth control

The rat’s primary survival skill, as a species, is its unnerving rate of reproduction. Female rats
ovulate every four days, copulate dozens of times a day and remain fertile until they die. (Like
humans, they have sex for pleasure as well as for procreation.) This is how you go from two to
15,000 in a single year. When poison or traps thin out a population, they mate faster until their
numbers regenerate. Conversely, if you can keep them from mating, colonies collapse in weeks
and do not rebound.

Solving the rat problem by putting them on the pill sounds ridiculous. Until recently no
pharmaceutical product existed that could make rats infertile, and even if it had, there was still
the question of how it could be administered. But if such a thing were to work, the impact
could be historic. Rats would die off without the need for poison, radar or coyotes.


https://www.theguardian.com/lifeandstyle/2006/dec/01/homes
http://senestech.com/

SenesTech, which is based in Flagstaff, Arizona, claims to have created a liquid that will do
exactly that. In tests conducted in Indonesian rice fields, South Carolina pig farms, the suburbs
of Boston and the New York City subway, the product, called ContraPest, caused a drop in rat
populations of roughly 40% in 12 weeks. This autumn, for the first time, the company is
making ContraPest available to commercial markets in the US and Europe. The team at
SenesTech believes it could be the first meaningful advance in the fight against rats in a
hundred years, and the first viable alternative to poison. Mayer was blunt about the
implications: “This will change the world.”

Mayer is a tall, vigorous woman in her mid-60s with bright eyes, spiky grey hair and a toothy
grin. Her ideologies of choice are Buddhism and the Girl Scouts. “It’s kind of my core,” she said
of the latter, “to do for others.” In conversation, her manner is so upbeat that she seems to be
holding forth radiantly before an audience or on the verge of bursting into song. When asked
how she is doing, she frequently responds in a near-rapture: “If I was any better, I’d be a twin!”
- she also appears to enjoy watching people wonder whether this is an expression they should
know.

When I took a seat in her office earlier this year, she clapped her hands triumphantly and said
“Ooh! You’re sitting in history and strength!” There was a pause. “I had a feng shui person
come and do my office,” she explained.

Mayer came to science later than usual, in her mid-40s, after a career in real estate
development and a stint as the international vice president of Soroptimist, a global volunteer
organisation dedicated to improving the lives of women. The career change was unexpected,
even to her. After a close friend died suddenly of a heart attack, Mayer called up a biologist she
knew and asked how something like this could have happened. The biologist had no satisfying
answer; she explained that while heart disease in men had been thoroughly studied, little
attention had been devoted to post-menopausal heart disease in women. “Well you’ve got to
change it,” Mayer replied, outraged. The biologist was otherwise occupied, so Mayer decided
to do it herself. At 46, she entered a PhD programme in biology at Northern Arizona University.

After graduate school, her initial research as a professor of biology at Northern Arizona focused
on artificially inducing menopause in lab mice so that she could study changes in the
postmenopausal heart. Three years into her efforts, Mayer was contacted by Patricia Hoyer, a
colleague in Phoenix, who said that she had stumbled across a chemical that seemed to make
mice infertile, without having any other effects. Together, Mayer and Hoyer synthesised a new
compound, which they called Mouseopause.

Shortly after Mayer and Hoyer published their work on Mouseopause in 2005, Mayer received
a telephone call from a veterinarian in Gallup, New Mexico, who had read about her research.
The Navajo reservation where he worked was overrun by wild dogs. There were too many to
spay and neuter, so he was euthanising almost 500 a month. “If you could do for a dog what
you can do for a mouse, I could stop killing dogs out here,” he told her.

Mayer describes herself as “extremely connected to animals, dogs in particular”. When she
arrived in Gallup and saw the piled corpses, she agreed to test Mouseopause on an initial group
of 18 reservation dogs. “I held up that first puppy, who I called Patient Zero,” she told me,



“and I said, ‘I don’t know what this is gonna do to you, but you will live on a satin pillow the
rest of your days.” The injection made the dogs infertile, but left them otherwise happy and
healthy. (Mayer brought home all 18 dogs and built a kennel in her yard to house them until
she could find homes for them with families she knew personally. Patient Zero, renamed
Cheetah, lived with her until she died of old age - though the pillow was fleece.)

The next call came from Australia in 2006. Biologists there wanted an adaptation of
Mouseopause for rats. Rats, they told her, were eating 30% of the rice crop in Australia and
Indonesia. If she could reduce the rat population by even half, they claimed, the crops that
would be saved could feed millions of people.

Mayer was moved by the idea of finding a solution to rat overpopulation that was neither lethal
nor toxic. Since its invention, rat poison has been our primary method of curbing rat
populations, but it is dangerous. Ingested in high doses, it’s fatal to humans, and it poses a
particular to children because it is sweet and brightly coloured. In the US alone, more than
12,000 children per year, most of whom live below the poverty line, are accidentally poisoned
by pesticide meant for rats.

The collateral damage inflicted by rat poison also extends to the environment, leaching into
the soil and poisoning house pets, farm animals, and wildlife that feed on rats. Worst of all, rat
poison is not very effective at eliminating large infestations. As long as there is still a food
source, colonies bounce back, and, especially in Europe, rats have grown resistant to the
toxins. As Mayer often says, “Doing the same thing over and over and expecting different
results: isn’t that the definition of insanity?”

Persuaded by the research, and by her wife, fellow biologist Cheryl Dyer, Mayer decided to
devote her career to developing a new, smarter way to control the rat population. In 2007, they
founded SenesTech. “People say never to invest with a husband and wife team,” Mayer joked
to me. “I say, ‘Oh absolutely not! Then you have dominance.’ But wife and wife? Works great!”

or Dyer and Mayer, the immediate problem was obvious: while the lab mice and

feral dogs had received injections in controlled studies, wild rats would have to eat

the formula of their own volition. Rats are neophobic - they avoid what they don’t

know. What’s more, city rats are already well fed. In New York City, for example,

they have fresh bagels, pizza, melted ice cream and fried chicken in unending

supply. To succeed, Dyer and Mayer had to make the compound not just edible but
delicious.

After a series of tests, they quickly settled on a liquid, rather than solid, formulation. Rats have
to drink 10% of their body weight every day to survive, and so are always looking out for
something potable. “We compared the [two] and they peed on the solid and drank the liquid,”
Dyer told me. “Rats are pretty straightforward.”

Where Mayer is tall and voluble, Dyer is short and broad-shouldered, quiet and succinct. She
seems most comfortable behind the scenes, if only because it is easier to get away with wearing
Hawaiian-print shirts and no shoes. At SenesTech’s headquarters, Dyer’s windowless office is
right next to Mayer’s, and if Mayer’s office evokes Zen, Dyer’s evokes an island paradise.


https://www.theguardian.com/environment/2016/feb/09/trouble-in-paradise-lord-howe-island-divided-over-plan-to-exterminate-rats
https://www.theguardian.com/us-news/2015/jun/25/new-york-city-rats-evicted
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Scenes from Hawaii cover her walls, hula (and rat) figurines line the shelves, and on her desk
sits a small wooden sign, which says, “WELCOME TO THE TIKI BAR.” There is also a
widescreen TV, on which Dyer likes to watch old movies on mute all day.

It was Dyer’s job to make Mouseopause palatable for rats - a tricky proposition because its
active ingredient, 4-vinylcyclohexene diepoxide (VCD), is bitter and caustic. Rats have the
same taste preferences as humans - they love fat and sugar - though Dyer’s experiments with
various flavour profiles indicated that their appetite for both exceeds ours.

She was also tasked with the greater challenge of adapting Mouseopause to work on rats,
which are much hardier than mice. While VCD caused the eggs in mouse ovaries to degenerate
rapidly, female rats were far less susceptible. Hoping for a compound effect, Dyer added a
second active ingredient: triptolide, which stunted any growing eggs. The results were better,
but still not good enough. “They just had smaller litters, goddammit,” she said.

Eventually, out of a mix of curiosity and desperation, she fed it to both males and females. The
result was dramatic. It turns out that the triptolide destroyed sperm - the males became sterile
almost immediately after ingesting the formula. This was a total surprise: no one had ever
tested triptolide on male rats before. It was “stunning”, Dyer told me. “Totally unpredictable.”
Test after test: no pups. She sighed. “Man, you should have seen the No Pup party.” After three
years of research and development, they had a product that worked and did not harm other
animals. (The active ingredients are metabolised by the rat’s body in 10 minutes, which means
that any predator that eats it is not affected, and the compound quickly breaks down into
inactive ingredients when it hits soil or water.)

ContraPest, the finished product, is viscous and sweet. Electric pink and opaque, it tastes like
nine packets of saccharine blended into two tablespoons of kitchen oil. “Rats love it,” Dyer
said. “Love it.” Mayer, who taste-tested every version during the development process, could
not say the same for herself.

In 2013, New York’s Metropolitan Transit Authority (MTA) reached out to Mayer after hearing
about SenesTech’s early trials to ask whether the company would test ContraPest in New
York’s subways as part of a citywide effort to find new, more successful alternatives to poison.
Many cities devote manpower and money to keeping the rats under control, but New York,
which is more or less the rat capital of the western world, is the epicentre of anti-rat efforts.
Every incoming mayor of New York declares his intentions for a vast rodenticide - Giuliani
even appointed a “rat czar” to oversee the carnage - only to leave the next guy even more to
deal with.

When the MTA officials contacted Mayer, she recalled, they were worried that the formula
would not work on New York rats, which have the reputation of being bigger, tougher, and
smarter than any other city rat in the world. (Norway rats, the species infesting New York, are
not in fact the largest rat type.) They asked Mayer whether they should send a few New York
rats on a plane to Arizona so that SenesTech could experiment with them before coming to
New York. “No, I don’t think so,” replied Mayer, amused. “I never met arat I couldn’t
sterilise.”


https://www.theguardian.com/world/2000/dec/01/michaelellison
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Mayer dispatched two of SenesTech’s youngest scientists, women in their 20s, to New York in
order to test whether the formula was appealing enough. Would New York rats prefer
ContraPest to water or pizza? Wearing their best approximation of hazmat suits to protect
themselves from the filth, the scientists patrolled the subway’s trash storage rooms under
Grand Central Station. They planted bait boxes filled with feed stations of ContraPest and then
stood nearby, counting the rats that came in and out with clickers in order to track how many
rats were taking the bait. For six months, they baited and counted, washing their suits at the
end of each day in bleach.

The two young women went home to Arizona with good news: not only did the New York rats
drink ContraPest, the drink actually worked on them. The test confirmed the highest hopes of
the company - there was an alternative to poison that would work, even in New York City, and
they had found it.

hen humans and animals come together, there are choices. Mayer believes
that if you understand the ecology of the animal and you understand your
own ecology, then you and the animal will be able to coexist peacefully.
After centuries of misperception and squeamishness, we finally have a good
grasp of rat ecology. Now the problem may be our reluctance to look too
carefully at ourselves.

In his 1983 book More Cunning than Man, writer Robert Hendrickson lists “the obvious ways
in which rats so well resemble humans: ferocity, omnivorousness, adaptability to all climes,
migration from east to west in the life journey of their species, irresponsible fecundity in all
seasons, with a seeming need to make genocidal war on their own kind.” He describes rats and
men alike as “utterly destructive, both taking all other living things for their purposes.”

Humanity’s long struggle with rats mostly signals the worst traits we share with them: our
inability to live responsibly within our environment; our tendencies toward hedonism and
greed; and our failures to look after the weakest among us. Getting rid of them means
correcting ourselves first.

SenesTech is not alone in its attempts to devise a more sustainable, responsible method of
ending the rat problem. Its work is heir to an existing method: integrated pest management, or
IPM, which holds that if humans - particularly city-dwellers - took more care with their
environment, rats wouldn’t thrive.

IPM’s most vocal advocate is Bobby Corrigan, who has brought its principles to farmlands and
cities all over the world, most notably New York, which recently revised its rat control
programme on his advice. Twice a year, he teaches the New York health department’s “Rat
Academy”, a three-day training for industry professionals. This April, there were maybe 100
attendees wedged into wooden theatre seats in a downtown auditorium, holding weak coffee
and spongy muffins.

Corrigan is a thinnish, pale man, bald except for a low, wispy crown framing his ears. He
spends his nights on the streets or in basement corners studying rats. Once, he lay in an alley
with peanut butter spread around him all night so he could get good photographs. (“No, it
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wasn’t safe. Yes, they were urinating on me. In grad school, you do crazy things.”) He regards
his work with utmost seriousness.

“Here’s what health professionals do,” he said to his audience by way of introduction. He
pointed at a slide behind him and read aloud.

We protect the roof over people’s heads.
We protect the food they eat.
We protect their health, comfort and safety.

“I’m not saying this to pat us on the back. This is real. This is our job. [Rats] get on airplanes.
They gnaw on wires. They cause diseases. To me, this is the shot heard round the world.” Then
he spent 20 minutes explaining how to divine information from rat droppings based on their
moisture.

As the day wore on, Corrigan’s core message for his audience emerged: fighting rats means
committing to holistic efforts, not looking for a quick, flashy fix. “We love to spritz problems
away,” Corrigan told me later. “A chemical or a trap, it’s a Band Aid, and they’re Band Aids that
come off very quickly.” Instead, Corrigan argues that you first need to remove the rat’s food,
then remove the rat’s shelter, and only then take lethal measures if you have to.

In theory, this solution is simple. It does not involve radar or guns. Instead, it demands lids for
the trash can, and caulking for the cracks in foundations, or “keeping our own little nests
clean”, as Corrigan says. It is the obvious answer, the one that has been sitting under our noses
for centuries: stop feeding them, stop housing them, and they will go away on their own.

The problem is that people, as a rule, prefer the quick fix. Setting out poison is easier; the
ultrasonic machine looks cool. The sensible, labour-intensive option meets with resistance.
Often, when Corrigan is called out to consult with a property owner, the owner rejects his
advice, simply because following it would require too much thought, effort or expense.

And sometimes, even those who are willing to try his methods do not have the resources.
Ricky Simeone, the director of pest control for New York’s health department, explained to me
that the neighbourhoods that struggle with the worst rat infestations are not the ones who file
the most reports to his office. The poorest neighbourhoods are too overwhelmed with other
social or economic problems to file complaints - or, worse, they accept rat infestation as one of
the conditions of living in poverty.

Corrigan confirmed that rats, especially in cities, affect the poor more than the rich, because
effective pest control services are expensive. But he pointed out that no one totally escapes the
rat problem, no matter how rich. Cities such as New York make evident a universal truth.
“We’re all holding hands whether we know it or like it. Your rats are my rats. If the city blows it
off, the sewer rats become everybody’s rats. Rats are everybody’s issue.

“Everyone thinks, ‘It’s not my job, it’s someone else’s job,”” Corrigan continued. “They think,
‘Oh Ilive in New York, no one can get rid of the rats in New York!”” He gave a short sigh. “We
don’t think we can do it alone, so we don’t do anything as a group.” As with all conditions that



threaten everyone but torment the disadvantaged above all, the situation is not better because
we are not better.

“Homo sapiens,” Corrigan said to his audience at the Rat Academy. “Does anyone know what
this means?”

He smiled a grim little smile. “Wise man.”

Improving society is a collective project, but as Corrigan attests, it happens because individual
people make it their business to incite change. Mayer and Dyer, too, see this as their mission.
“We have to be better stewards than this,” Dyer told me fiercely. “We’re better than this.” If
SenesTech looks quirky in the attempt, its founders do not seem to mind.

n a Tuesday night in August, Mayer and Dyer held a celebration in their backyard

for staff and investors. The company had just received US Environmental

Protection Agency registration, a process that usually takes years and often costs

more than companies of SenesTech’s size can afford. (The EPA is making an

active effort to get rat poison off the markets in the US, and received news of

SenesTech’s science with enthusiasm.) Now, with the EPA’s blessing, the
company could take ContraPest to commercial markets. Immediately, more than 100 calls and
200 emails came in with order requests.

Mayer and Dyer live in a one-level wood cabin a few miles north of downtown Flagstaff, in a
wooded area near a field of wildflowers. For the occasion, they had cleared the back patio,
where Mayer does her morning meditation and yoga, and filled it with deck furniture and
folding tables. The sun was coming down the San Francisco Peaks.

It was not a typical investors dinner, but then, SenesTech’s nearly 700 stakeholders are mostly
firemen. While most biotech startups are funded by investment bankers and venture
capitalists, Mayer chose to pursue funding from grant-giving bodies and a horde of private
donors, all of whom made small investments, and each of whom Mayer knows by name. It was
a pure accident of networking that so many of them turned out to be firemen, but she is
thrilled with the situation. “Firefighters really believe in doing good,” Mayer explained to me.
“And they’re like teenage girls. Once one of them invested, they all wanted in.”

There were perhaps 25 people - investors, board members and SenesTech staff - gathered on
the back patio, eating tacos and drinking from Mayer and Dyer’s impressive liquor collection,
but they made noise for 50. They were boisterous and loving, hugging each other, teasing each
other, shouting old stories to roars of laughter, and clinking glasses. About half the room
seemed to be wearing Hawaiian patterned shirts.

When the time came for Mayer to give a speech, she demurred for a moment before standing.
Her toast turned briefly into an anecdote about flattening mouse skeletons in lasagna tins. “But
seriously,” she said, returning to her theme, “We knew [this day] would come. It’s great to be
riding this wave with you. It’s just so sweet.” Glasses heaved into the air.

There was considerable work left to do: now that SenesTech had its national registration, it
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would have to file for registration in every state. (Since then, the company has registered in 11
US states, and begun registration in the EU.) The manufacturing team was hurrying to make
enough ContraPest to accommodate the requests coming in. Dyer was working hard on
adaptations that would make the formula work in a variety of different environments, and
planning variations for different species. Mayer was preparing for a torrent of meetings. While
ContraPest has been effective in every test SenesTech has run so far, there is a lot still to learn
about how rats in different parts of the world will respond to it in the wild.

It sounds crazy: a band of animal lovers and firemen in the mountains of Arizona, led by a
Buddhist girl scout, making a pink milkshake for rats that may eventually improve the lives of
millions of people. They are unruffled by scepticism: In the middle of one interview, Mayer
forgot a detail and yelled towards the door, “Cheryl, who said to you, ‘That’s just not how we
do it?’” Dyer hollered back from the other room. “Which time?” In response, they point to hard
science, solicitations from governments and companies around the world, and an
endorsement from Stephen Hawking, who featured them on his documentary mini-series
Brave New World.

Rats are so longstanding a threat to humanity that contemplating an end to the rat problem -
and one that does not require us to kill them - seems like a fantasy. They are, as Mayer herself
put it, a more successful species than us. Long after we’re gone, they will still be here. But the
possibility of a truce seems closer than ever before. “The answer in the future may lie
completely within biotechnology,” said Corrigan when I asked for his impressions. (He and
Mayer consider themselves allies in the campaign to create sustainable solutions to the rat
problem. Mayer fondly recalls a nighttime “rat safari” she once took with Corrigan in New
York.) “The SenesTech product is a breakthrough, but it is still at the very infancy stages of
biotechnology for this species,” Corrigan said. “This is going to be maybe years of refinements
and changing and experiments. We’re not walking yet. And we’re certainly not running.”

Mayer, Dyer and their team seem cheerful at the prospect, and confident that they are doing
the work of the future. “Do you see this?” asked Ali Applin, a senior member of SenesTech’s
staff. We were sitting in Mayer’s office, and Applin pointed to a little sign on the coffee table
that read “Make it so.”

“This is what she tells us,” Applin said.

Mayer nodded, smiling. “That’s what you need to do. I mean, why squabble over something
and say, ‘I can’t do that’. Make it so. Find a way. There’s always a way.”

After a moment, she had another thought. “You’re really gonna have to do that, Ali, when you
take this to Argentina soon. If we thought Laos was hard - I mean, my God.” She grinned
mischievously and folded her hands together and pressed them to her forehead and said a
mantra. “I wish you ease on the path to peace. I wish you an end to your suffering.”

. Follow the Long Read on Twitter at @gdnlongread, or sign up to the long read weekly email
here.

- This article was amended on 20 September 2016. An earlier version incorrectly stated that


https://twitter.com/@gdnlongread
https://www.theguardian.com/news/2015/jul/20/sign-up-to-the-long-read-email
EGB
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DDT is the active ingredient in Agent Orange, and suggested that C difficile is a virus.
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A Serious Problem

One rat can be a nuisance: A rat infestation can cause significant issues.

01 Food Security 02 Infrastructure Damage 03 Disease and Poison
Rats destroy food through Rats damage public infrastructure. Rats transmit disease and deadly
consumption and contamination. The National Wildlife Research pathogens. This has caused more
In 2014, 20% of stored food Center estimates over $27 billion in than 200 million deaths to-date
worldwide was lost due to rat destruction in the U.S. alone. while 15,000 children are poisoned
activity. in the U.S. annually from

rodenticides.
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The Challenge

Four pairs of breeding rats can have up to 15,000,000 descendants in one year!

=ad
ad

It is nearly impossible to keep up with the rapid reproduction using
traditional methods of pest management.
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CURRENT METHODS AND
THEIR DRAWBACKS

One pair of rats can have up to 15,000 progeny in one year.

Rat Problem Poison Population Rebounds Poison Again
Poisons and traps are Rapid breeding Rat populations are A new solution is
ineffective because overcomes any able to recover to necessary to target the
reproduction cannot poisoning or trapping original levels in 3-6 source of the problem:
be outpaced. efforts. months! reproduction.
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The Solution - ContraPest

ContraPest is a liquid contraceptive bait for black and brown rats. The technology behind the bait
works by chemically inducing infertility by accelerating the natural egg loss in female rats and
decreasing the reproductive capacity in male rats. The bait contains water, fat and is very sweet
making it highly palatable to rats. ContraPest can be used in areas with no poison tolerance or it can
be used as part of an Integrated Pest Management system.

Gyt = Y

t station secured near

The components of a ContraPest bait station. Two 550ml containers of bait inside a bait station. Ba entified foraging areas.

enestech
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Why ContraPest Is different.

v HIGHLY EFFECTIVE:

When rats drink ContraPest, they become infertile. Active ingredients target both male and female rats.

v HIGHLY PALATABLE:

Sweet and fatty ingredients bring rats back, even in the presence of familiar food.

v LESS REPRODUCTION = FEWER RATS:

ContraPest targets the source of the rat overpopulation: reproduction

g\
Fl‘l‘ o Tarararars
- ') . P .

v SAFE TO NON-TARGETS AND OTHER ANIMALS:

Non-lethal to rodents and not harmful to people, pets or other animals.

v ENVIRONMENTALLY FRIENDLY:

Breaks down into safe, inactive ingredients within minutes of excretion.

Seﬂestec’ggﬁ Sound science. Effective solutions.



Efficacy Studies for ContraPest

Laboratory:
100% EFFICACY IN LAB RATS

NYC Subway — Feb 2013:
43% REDUCTION IN RAT POPULATION

Colorado USDA 3" Party Study — Dec 2014:
96% REDUCTION IN LITTER SIZE IN WILD-CAUGHT (NORWAY) RATS

North Carolina Pig Farm — Jan 2015:
46% REDUCTION IN RODENT ACTIVITY

Hawaii USDA 3'd Party Study — Sep 2016:
93% REDUCTION IN LITTER SIZE OF WILD-CAUGHT (BLACK) RATS

E‘I’FE:HS1 tecg_ S Sound science. Effective solutions.



ContraPest Use

v ContraPest can be placed indoors or within 12 inches of a man-made structure
v ContraPest must be serviced by a licensed Pest Control Operator

v' SenesTech can provide expert, technical support throughout the process

v As the population is reduced, less ContraPest will be required

v’ Effects should be measurable as soon as 3-6 months, as the average lifespan

of a rat in the wild I1s 8-12 months

S@I’FE:SFEICQ;ﬁ Sound science. Effective solutions.



ContraPest Is the SMART Solution to managing rat populations.

We welcome you to our community of
Intelligent, innovative solutions.

Speak with one of our specialists about your unique situation to
come up with an individualized plan.

"SenesTech Is changing the Ready to start?

paradigm of pest control by

I’edUCing the use Of pOiSOnS EMAIL US: sales@SenesTech.com
with a more effective and CALL US: (928) 779 - 4143
Sustainab|e SOlUtiOn.” OUR WEBSITE: www.SenesTech.com

- Dr. Loretta Mayer, CEO

SE‘HEZHS tell.cbc::: Sound science. Effective solutions.
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STORAGE AND DISPOSAL RESTRICTED USE PESTICIDE
Do not contaminate water, food or feed DUE TO APPLICATOR EXPERTISE REQUIREMENTS AND CHRONIC TOXICITY CONSIDERATIONS
by storage or disposal. For retail sale to and use only by certified Applicators or persons under their direct supervision and only for those uses

Storage: Store only in original, covered by the Certified Applicator’s certification.
tightly secured, bait tank in a room Active Ineredients:
temperature environment, inaccessible ContraPest® 4-Vinylcy%10hexene. diepoxide..0.09604%

1 1 1 1 0,
to children, pets, 111VeSt00k, and other A liquid bait for the reduction of reproductive capacity to manage gtl g‘hl(ilegre dients 988821%%’
non-target animals. populations of Norway Rats and Roof Rats. Total: 100.0000%
Disposal: Do not re-use empty tanks. )
If empty: Place container in trash or Keep Out of Reach of Children FIRST AID
offer for recycling. If partly filled: CAUTION If on skin or | ¢ Take off contaminated clothing
Cap the tank and place in the trash EPA Reg. No. 91601-1 clothing: * Rinse skin immediately with plenty of water for 15-20 minutes
container. EPA Est. No. 91601-AZ-1 * Call a poison control center or doctor for treatment advice
Container Handling: Non-refillable Net Contents: 18.59 fl. 0z. (550 mL) - - - -

. . Have the product container or label with you when calling a poison control
tank. Dispose of tanks by recapping .
and placing in trash can or an approved center or doctor or going for treatment.
P di 1 facili Senes teCh Manufactured by: SenesTech

waste disposal factlity. > 3140 N. Caden Court, Flagstaff, AZ 86004

PRECAUTIONARY STATEMENTS
Hazards to Humans and Domestic Animals

Avoid contact with skin or clothing. Wash thoroughly with soap and water after handling and before eating, drinking, chewing gum, using tobacco or using the toilet.
Wear protective nitrile gloves > 14 mils or butyl rubber > 14 mils, long sleeved shirts, and long pants when handling this product.

Treatment for Pet Ingestion: If animal consumes bait, and adverse health effects are observed, call a veterinarian.

Note to Physician or Veterinarian: This product has been formulated for fertility control in rats. It may possibly induce transient infertility in small male and female
mammals capable of reproduction.
DIRECTIONS FOR USE
RESTRICTED USE PESTICIDE

It is a violation of Federal law to use this product in a manner inconsistent with its labeling.

READ THIS LABEL: Read label attached to product. Follow all use directions and use precautions. Use only for sites, pests, and application methods described on
this label.

FOR INDOOR NON-FOOD USE ONLY: For use inside and within 1 ft around external perimeters of transit systems, public and private buildings, and commercial
residential buildings.

USE RESTRICTIONS

1. Store unused bait inserts out of reach of children, pets, and livestock.

2. Bait stations must not be placed in areas where the contamination of food or surfaces that come in direct contact with food is possible.

3. Apply bait inserts only in a JT Eaton 903TP tamper resistant bait station.

4. To avoid damage to the bait station, do not use bait stations in areas open to hooved livestock or potentially destructive wildlife.

5. Bait station must be secured when placed in areas where children, pets, non-target animals (including livestock), or the general public may be present. Bait stations
must also be secured when placed within 1 ft of the exterior perimeter of a building or transit station.

6. Bait station must be inside, or within 1 ft of the exterior perimeter of, a man-made structure

7. Do not place bait stations where they are likely to become submerged or inundated with water, or on an uneven surface.

SELECTION OF TREATMENT AREAS: Determine areas where target animals are most likely to find and consume bait. It is recommended that chew cards or
non-toxic bait blocks be used to determine these locations. Reassess, if foraging locations change (e.g., due to seasonal changes or construction).

APPLICATION DIRECTIONS: Place bait station on a firm, level surface in an area of target pest activity. Do not place bait stations where they are likely to become
submerged (e.g., below the mean higher high water mark in tidal areas, in storm sewers, or in catch basins), or on an uneven surface. Bait station must be secured when
placed in areas where children, pets, non-target animals (including livestock), or the general public may be present. Bait stations must also be secured when placed
within 1 ft of the exterior of a building or transit station. Do not dilute or add anything to the product.

Maintain an uninterrupted supply of bait in bait stations. Keep filled bait station clean, dry and on a level surface. Check bait stations and replace bait insert as neces-
sary, or at least every 30 days.

Collect and properly dispose of any leftover bait, as instructed in the Storage and Disposal section of this label.

Installing Bait Inserts in Bait Stations:
To use new bait insert (tank and feeder tray):

1. Remove cap, keeping the opening down, screw tank onto tray while keeping it level. Do not overtighten.
2. The flow of liquid should begin immediately. Do not squeeze tank to encourage flow of bait.
3. Place insert into the appropriate side of the bait station (R or L).

To reuse feeder tray with new tank:
1. Remove insert (tank and tray) from bait station. Keep insert level to limit spills.
2. Slowly rotate insert away from you, as indicated by arrow on top of the tank, until feeder tray is on top.
3. Hold insert in this position for approximately 5 seconds to ensure all bait flows back into tank.
4. Unscrew feeder tray from tank and flip tray over until it is in upright position.
5. Remove cap on the new tank and keeping the opening down, screw the tank onto the tray. Do not overtighten.
6. The flow of liquid should begin immediately. Do not squeeze tank.
7. Place insert into the appropriate side of the bait station (R or L).
8.Screw new tank cap onto old tank and dispose in trash.
WARRANTY
To the extent consistent with applicable law, seller makes no warranty, expressed or implied, concerning the use of this product other than indicated on the label. Buyer
assumes all risk of use and/or handling of this material when such use and/or handling is contrary to label instructions.
Patent Pending PCT/US2013/056428. CP-05-03-17



those uses covered by the Certified Applicator’s certification.

RESTRICTED USE PESTICIDE
DUE TO APPLICATOR EXPERTISE REQUIREMENTSAND CHRONIC TOXICITY CONSIDERATIONS
For retail sale to and use only by certified Applicators or persons under their direct supervision and only for

® Active Ingredients:
ContraPest 4-Vinylcyclohexene diepoxide..0.09604%
Triptolide .. .00118%
senestech Other Ingredient 99.90278%

Total: 100.0000%

Keep Out of Reach of Children

CAUTION
Net Contents: 18.59 fl. 0z.(550 ml)

CP-05-03-17

See full product label for First Aid and Directions for Use. Directions for Use: For use in JT Eaton 903TP bait station only. Applicator must be in possession
of the full label at the time of application. Replace at least every 30 days. To use new bait insert (tank and feeder tray): 1. Remove cap, keeping the opening
down, screw tank onto tray while keeping it level. Do not overtighten. 2. The flow of liquid should begin immediately. Do not squeeze tank to encourage flow of]
bait. 3. Place insert into the appropriate side of the bait station (R or L). To reuse feeder tray with new tank: 1. Remove insert (tank and tray) from bait station.
Keep insert level to limit spills. 2. Slowly rotate insert away from you, as indicated by arrow on top of the tank, until feeder tray is on top. 3. Hold insert in this
position for approximately 5 seconds to ensure all bait flows back into tank. 4. Unscrew feeder tray from tank and flip tray over until it is in upright position. 5.
Remove cap on the new tank and keeping the opening down, screw the tank onto the tray. Do not overtighten. 6. The flow of liquid should begin immediately.
Do not squeeze tank. 7.Place insert into the appropriate side of the bait station (R or L). 8. Screw new tank cap onto old tank and dispose in trash.

Disposal:

Do not re-use empty bait insert.
If empty: Place container in
trash or offer for recycling. If
partly filled: Cap the container
and place in the trash.

Manufactured by:
SenesTech, Inc

3140 N. Caden Ct, Ste 1
Flagstaff, AZ 86004

EPA Est. No. 91601-AZ-1

EPA Reg. No. 91601 Batch Code:
Patent Pending: PCT/US2013/056428 See stamp
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Safety Data Sheet
Version 2.0

Revision Date 08/08/2016
Print Date 08/08/2016

1. PRODUCT AND COMPANY IDENTIFICATION

Product name:
Product use description:

Restricted use:

EPA Registration No.
Supplier and manufacturer:

Telephone number:
Fax:
Emergency phone number:

ContraPest®

For the reduction of reproductive capacity to manage populations of
Norway Rats and Roof Rats

For retail sale and use only by certified applicators or persons under their
direct supervision and only for those uses covered by the certified
applicator’s certification

91601-1

SenesTech, Inc.

3140 N Caden Court

Flagstaff, AZ 86004

+1 928-779-4143
+1 928-962-0288

+1 770-362-9991 (Hours of Operation: Monday — Friday, 8:00 a.m. — 6:00
p.m., MST)

2. HAZARDS IDENTIFICATION

Classification: Not classified as hazardous in accordance with the OSHA Hazard Communication
Standard (29 C.F.R. § 1910.1200). See Section 15 for additional information.

Signal word: None

Pictogram: Not applicable

Hazard statement(s): None

Precautionary statement(s): None

Hazards Not Otherwise Classified (HNOC): Prolonged or frequently repeated skin contact
may cause allergic reactions in some individuals.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Active Ingredients:

Component CAS-No. Concentration
Vinylcyclohexene diepoxide 106-87-6 0.09604%
Triptolide 38748-32-2 0.00118%
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4. FIRST AID MEASURES

General advice:

If on skin or clothing:

If in eyes:

If swallowed:

Consult a physician. Show this safety data sheet to the doctor in
attendance. Move out of dangerous area.

Take off contaminated clothing. Rinse skin immediately with plenty of
water for 15-20 minutes. Call a poison control center or doctor for
treatment advice.

Hold eye open and rinse slowly and gently with water for 15-20 minutes.
Remove contact lenses, if present, after the first 5 minutes, and continue
rinsing. Call a poison control center or doctor for treatment advice.

Call poison control center or doctor immediately for treatment advice.
Have a person sip a glass of water if able to swallow. Do not induce
vomiting unless told to by a poison control center or doctor. Do not give
anything to an unconscious person.

5. FIRE-FIGHTING MEASURES

Conditions of flammalbility:
Extinguishing media:

Advice for fire fighters:

Not flammable or combustible
Use water spray, dry chemical or carbon dioxide.

Wear self-contained breathing apparatus for firefighting if necessary.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions:

Environmental precautions:

Method for cleaning-up:

Do not touch damaged containers or spilled material unless wearing
appropriate protective clothing. For personal protection see Section 8.

Stop leak if you can do it without risk. Prevent entry into any waterways,
drains or sewers.

Use absorbent paper to pick up all liquid spill material. Seal the absorbent
paper, along with anything that may be contaminated like clothing, in a
plastic bag for eventual disposal. Wash any surfaces you may have
contaminated with a soap and water solution. Dispose of contaminated
material as waste according to Section 13.

7. HANDLING AND STORAGE

Safe handling precautions:

Safe storage conditions:

Avoid contact with eyes, skin and clothing. Avoid prolonged or repeated
exposure. Wash thoroughly with soap and water after handling and
before eating, drinking, chewing gum, using tobacco, or using the toilet.

Store only in original, tightly secured, bait tank in a room temperature
environment, inaccessible to children, pets, livestock and other non-target
animals. Do not contaminate water, food or feed by storage or disposal.
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Control parameters:

Components with workplace control parameters

Component CAS-No. | Value Control Basis
parameters
Vinylcyclohexene | 106-87-6 | TWA 0.1 ppm USA. ACGIH Threshold Limit
diepoxide 0.57 mg/m® | Values (TLV)
Remarks Skin contact does contribute to exposure. Confirmed animal carcinogen
with unknown relevance to humans

Personal protective equipment

Hand protection:

Body protection:

Hygiene Measures:

Handle with protective nitrile gloves = 14 mils. Gloves must be inspected
prior to use. Use proper glove removal technique (without touching
glove’s outer surface) to avoid skin contact with this product. Dispose of
contaminated gloves after use according to Section 13. Wash and dry
hands.

Wear closed toed shoes. Short-sleeved or long-sleeved shirt and long
pants are recommended when handling this product.

Avoid contact with skin, eyes and clothing. Wash hands immediately after
handling the product. Remove and wash contaminated clothing before
reuse.

9. PHYSICAL AND CHEMICAL PROPERTIES

Information on basic physical and chemical properties

Physical state:
Color:

Odor:

Odor threshold:
pH:

Liquid

Opaque white
Sweet, milky aroma
No data available
7.2

Melting point/freezing

point:
Flash point:

Evaporation rate:

No data available
No data available

No data available

Flammability (solid, gas): No data available

Upper/lower flammability

or explosive limits:
Vapor pressure:

Vapor density:

No data available
No data available

No data available

Page 3 of 6



Relative density:
Water solubility:

Partition coefficient:

0.971 kg/L
Soluble

No data available

Auto-ignition temperature:  No data available

Decomposition temperature: No data available

Viscosity:
Explosive properties:

Oxidizing properties:

0.9440 cP
No data available

No data available

10. STABILITY AND REACTIVITY

Reactivity:

Chemical stability:
Hazardous reactions:
Conditions to avoid:

Incompatible materials:

No data available
Stable under recommended storage conditions
No data available
Freezing temperatures and warm, moist areas

Strong acids and bases

11. TOXICOLOGICAL INFORMATION

Information on the likely routes of exposure: skin and eyes

Acute toxicity values:
Acute oral:

Acute dermal:

Acute inhalation:
Skin corrosion/irritation:

Serious eye damage/
eye irritation:

Skin sensitization:

Carcinogenicity:

Listed values for ingredients:

IARC:

NTP:

LDso = 5000 mg/kg (estimated based on ingredients)

LDso = 620 mg/kg (rabbits) (Vinylcyclohexene diepoxide), estimated value
for the mixture = 5000 mg/kg

No data available

No data available

No data available
Not expected to cause sensitization

This product does not contain a component present at =2 0.1% that has
been reported to be carcinogenic based on its IARC, ACGIH, NTP or EPA
classification.

2B — Group 2B: Possibly carcinogenic to humans (Vinylcyclohexene
diepoxide)

Reasonably anticipated to be a human carcinogen (Vinylcyclohexene
diepoxide)
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OSHA: No component of this product is identified as a carcinogen or potential
carcinogen by OSHA.

Reproductive toxicity: No data available
Germ cell mutagenicity: No data available

Specific target organ
toxicity — single exposure:  No data available

Specific target organ
toxicity — repeated exposure: No data available

Aspiration hazard: No data available

Signs and symptoms
of exposure: To the best of our knowledge, the chemical, physical and toxicological
properties have not been thoroughly investigated.

Additional information: No data available

12. ECOLOGICAL INFORMATION

Toxicity: No data available

Persistence and
degradability: No data available

Bioaccumulative potential:  No data available
Mobility in soil: No data available

Other adverse effects: No data available

13. DISPOSAL CONSIDERATIONS

Product: Do not contaminate water, food or feed by storage or disposal. Do not
dispose of product down any drains, waterways or sewers. Tanks are
non-refillable. Dispose of partly filled tanks by recapping and placing in
trash can or may be disposed of by an approved waste disposal facility.

Contaminated packaging: Do not re-use empty tanks. If the tank is empty, place empty tank in trash
or offer for recycling.

14. TRANSPORTATION INFORMATION

DOT (US): Not regulated
IMDG: Not regulated
IATA: Not regulated
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15. REGULATORY INFORMATION

This chemical is a pesticide product registered by the Environmental Protection Agency and is subject
to certain labeling requirements under federal pesticide law. The requirements differ from the
classification criteria and hazard information required for safety data sheets, and for workplace labels of
non-pesticide chemicals. Following is the hazard information required on the pesticide label:

KEEP OUT OF REACH OF CHILDREN
WARNING
PRECAUTIONARY STATEMENTS

May be fatal if swallowed or absorbed through skin. Causes skin irritation and substantial but
temporary eye injury. Do not get in eyes, on skin, or on clothing. Wash thoroughly with soap and water
after handling and before eating, drinking, chewing gum, using tobacco or using the toilet. Wear
protective nitrile = 14 mils or butyl rubber = 14 mils, short sleeved or long sleeved shirts, and long pants
with handling this product. Remove and wash contaminated clothing before reuse. Prolonged or
frequently repeated skin contact may cause allergic reactions in some individuals.

SARA 302 Components: No chemical in this material are subject to the reporting requirements of
SARA Title IIl, Section 302.

SARA 313 Components: This material does not contain any chemical components with known
CAS numbers that exceed the threshold (De Minimis) reporting levels
established by SARA Title Ill, Section 313.

SARA 311/312 Hazards: No SARA Hazards

Massachusetts Right to
Know Components: This material does not contain any chemical components above the
regulatory threshold limit for Massachusetts Right to Know.

Pennsylvania Right to
Know Components: This material does not contain any chemical components above the
regulatory threshold limit for Pennsylvania Right to Know.

New Jersey Right to
Know Components: This material does not contain any chemical components above the
regulatory threshold limit for Pennsylvania Right to Know.

California Prop. 65

Components: WARNING! This product contains a chemical known to the State of
California to cause cancer or reproductive toxicity.
CAS-No. 106-87-6
Vinylcyclohexene diepoxide

16. OTHER INFORMATION

The date of preparation of the SDS or the last change to it: 08/08/2016
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