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Presentation Overview

PROBLEM:
Contaminants of Emerging

Concern in Wastewater

\ 4
SOLUTION:

[ IES’s Pilot Project '

Use Scientific . 4 People Make
Research as a anges an

Foundation Prev_ent .
Contamination

Reduce Use of

Contaminants
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IES’s Pilot Project
Contaminants of Emerging Concern

Use education and
community-based
social marketing to
mitigate and prevent
household and
personal care
contaminants in the
downstream water

supply.

Institute for Environmental Solutions | www.i4es.org | Denver, Colorado USA | 01.303.388.5211



Voluntary Upstream Prevention of Contaminants
Provides Numerous Consumer Benefits

Benefits:
B |s cheap
B Saves consumer money

B Reduces immediate human
exposure and potential health
iImpacts i,

B Reduces wildlife and environmental impact

B Can achieve 100% contaminant reduction

B Has no negative side effects
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Contaminants of Emerging Concern (CECs)
Pilot Project Scope

1. 2. 3. 4,
Background Education Water Community
Research Analysis Interviews
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Pilot Project Focused on CECs in Personal Care
and Household Products

Target Compounds

Benzophenone UV blocker
Butylated Food preservative
hydroxyanisole (BHA)
Bisphenol A (BPA) Plasticizer (hard, clear plastics;
epoxy can linings)
Caffeine Stimulant
Methylparaben Antifungal, used as preservative
in personal care products and
foods
Musk ketone Artificial fragrance
Breadth of compounds Nonylphenol, Surfactant degradate (in
octylphenol detergents, cosmetics, other
covers most personal and oroducts)
household sources, Triclosan Antimicrobial agent (soap,
pathways’ and chemical toothpaste, deodorant, clothing)

properties.
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Reduce Use of Contaminants Through
Community-Based Social Marketing (CBSM)

SOURCE:
www.CBSM.com
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CBSM'’s Impact on Behavior Changes

* From intention to action. Recruit
intention from people (verbal or
written, private or public).

e Remember to act sustainably;
reminders need to be at the right
place at the right time - when a
person is making a decision.

e Build community support; change
the way the community regards an
activity.
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CEC Education Program

Develop and find CEC-free S
products and practices A

" ] ,

Top 10 Ways to Reduce

Ky ZEN Your Chemical Footprint f|
Products . - .f

\&/

B Commercial

B Recipes for
make-it-yourself

Practices

B Ten Easy Ways to Reduce Your
Chemical Footprint
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CEC Education Program

Community workshops

B Where does your water
come from?

CECs
® Why do we care?
B Where are they?

B Make your own non-toxic
personal care and household products




CEC Education Program

Provide educational materials

B Wallet cards

B Window posters

B Library and store
displays

B Reading list

B Shopping guide

Outreach

H Library

B Stores

B Schools

What are Contaminants of
Emerging Concem (CECs)?
s a rasull of everyday housohold
Use, Urace amounts of chemicals fror
CORSUME PrOTELS ATE BECUTUIBLNG
in davensiream wator sources. EECs
1 known or Suspected toxins o
endocring disruptors, meaning they
interfere with the normal functioning
of hormones, and may be linked 1o
mutations and caher bioiogical
‘abnormalities in aguatic life and
human health risks. Tradtional
stawster reatment does ot
effectively remove all CECs, allowing.
thesr release into the: ironment
oven after water has been reated,
Scientists have not yet characterized
what level of exposure o these
suspacted toxing and andocring
disruptors is harmful to humans.
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M Environmental
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Contaminants of Emerging Concern (CECs)
Guide to Contaminant-Free Shopping

How to Use This Guide

This buyer's guid is intended to halp consumers avoid exposure to harmful
contaminants through making informed shapping choioes. This guide includes &
glossary of CECs, and then provides information covering the calegories of food
and personal care products, The guida provides information about sach CEC to
walch out for, where i is found, aRtemative product choices, and local stores to
purchase the safer items. Consull Lhis buyer's guide when you are making your
shopping list o bring it along to the stors 1o consult for safa product purchases.

Glossary

Parabens: Parabens are an ant-fungal agant usad in many cosmetcs and
personal care products. They are esirogenic, and can affect the endocrine systam
of both humans and wildiife. Parabans include methylparaben, ethylparaben,
propyiparaten and butylparaben.

Butylated Hydroxyanisole (BHA): BHA is an artimicrobial praservative
used in food and cosmetics. It & suspected 1o be carcinogenic, ioxic, and an
endocrine disruptor.
©

blocker used to nrnmm cokor and scents in many personal care products. it s

. affecting the a e system by 1othe
tor sl[rsund:rlrrmkmg harmonal activity, it has been found to
Dmarcurru\als infish.

Fragrances: syrihetic or snificial fragrances ean be highly Loxie, and can
SEcumulBte i INe environment And wiklife. Some [EFAnces have also been
found in hurran breast milk. Synthetic fragranca is Lsed for its scant, but sarves
1o othar usaful purposa in products

Triclosan: Triciosan is an anti-microbial chemical commonly found in soaps,
and toothgastos, It has boen shown o biaconcantrate in fish and human broast
ik, 1t is also linked to thyroid disorders in wildife and can react with sunlight in
surface waters 10 form harmiul pollutants.

Bisphenol A (BPA): BPA & a toxic chemical used in certain plastics and
resing that are found in bottle iners. and motal (stainiess stoel
ind aluminum ) bottle and can linings. The National Institutes of Health and the

Fsod N DAE Mdrrinistr B concernid Bhoul the polential eeets of BPA
on the brain, behavior, and prostate gland in fetuscs, infants, and young children,

Surfactants: Suractants are chemicals that brsak dewn grease, T
primarily used in laundey detergents and deh soaps. They are ofien not ||s.:m on
1abeis. 50 it can be GICUIL 10 GAIBATING f they B0 REGSENL in PO
Subtactants buaak dow s chamicals that are e 1 aqustl widife The U S.
Environmental Protection Agency is moving lowards regulation of th
chemicals. Thes alieady restrcted in most of Europe.

Atrazing: Atarine is & pesticide used to prevent broadieal snd grassy weeds. |t
8 used primarily in large farming com munities. Traces of the chemical have been
found in streams and groundwater in and around these areas. It s a proven
sndocrin disruptor, Exposurc by prognant women can cause birth defosts in
chiren.

Caffeine: cantcine is a chemical found in coffee, tea and many sodas. Traces of
irie Rawe: bisen found in Groundwater sampies, Caffeine actiates
biotransformation enzymes and can lead to BRA damage.

DEET: DEET is & topical insecticka

cause skin imitation and, in rare cas
can b toxic 1o fish.

e in many by W Sgrays. It can
s, anaphylactic reactions in humens, and

Page1

BISPHENOL A
(BPAY)

is an EPA “Chemical of Concern”

Ask for

BPA-FREE

ater Bottles Inside
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CEC Education Program was Successful

CBSM successful

Interactive, hands-on
education

B Make your own products
B Free samples

Easy-to-understand and readily-accessible
information

B Wallet cards, refrigerator ,,.,,oonsm o A
. . and
magnets, shopping guide eal!

auct! Beverage
i = = \gi/j Cms
Make changes in easy, 2 \\S e
small steps (DN Asutonl agy, (S

LA | 0 4 Uigg
b ae v Contaminan ©to 1
AL wontaminan;  gq, 0 Liv:
p‘G 09| emore e o0, ivip
T gt it g rp?qt Fl‘eﬁ
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CEC Education Program
Challenges and Limitations

B Workshop scheduling,
organization, attendance

B Local store, library, and
organization cultivation




Water Analysis

Drinking Water
Sampling Site

o Drinking

om s Water Plant

mountains —
Waste Water

i |

Waste Water
Treatment Plant

Clear Creek

towards
Denver
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Results of Water Analysis

B Detectable levels of
contaminants found in
wastewater

B No CECs in drinking water
except for caffeine

H |n this study, the local
community is the source
of CECs in wastewater

B Analytical methods to
analyze raw wastewater still
under development
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@ LCMS

Results of Water Analysis

BPA
25
Sampllng Sample |Preservative
» i
15 T Spring 2009 Yes 13.5 months
;\lo Spring 2010 4 Yes 3 months
= 10
Fall 2010 13 No 3.5 days
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Results of Water Analysis

@ LCMS
H GCMS

Caffeine
200 ;
150 u ; T .
i Triclosan
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Community Surveys and Interviews

B One-to-one in-person surveys:
® 338 surveys conducted in \/
Summer-Fall 2009 g \
m 287 in Summer-Fall 2010 o
= 625 Total A

B |nitial design to evaluate change in behavior before and
after education program

B Scope of survey and scope of education program both
too small to provide statistically detectable changes

B Valuable characterization of personal and household
habits related to products that contain CECs

Institute for Environmental Solutions | www.i4es.org | Denver, Colorado USA | 01.303.388.5211



Key Findings - Survey Respondents

Gender Age
HAge 18-22
Age 23-35
H Male
M Age 36-50
Female
Age 51-69
W Age 70+
Education Income
m High B <$25K
School
2-Year $25K-$50K
(ljol_lege_ B $50K-$ 75K
[ | T
nIversity $75K-$100K
Master's m>$100K
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Key Findings - Personal Habits

600/ Respondents purchase personal care

@) products scented with fragrance

400/ Respondents don't know if fragrances are
0] natural or synthetic

Respondents don't know if their personal
care products are paraben-free

0O Respondents would not purchase
5 /O detergent that was harmful for the

environment

0 Respondents would pay $2 more for
6 8 /O detergent without any harmful

ingredients




Key Findings - Correlations

L J

4 N ( Respondents A 4 N ( A
who attended a
Respondents workshop or . Level of
who check received e (?llli:llzrnt . r::sﬁi'::;?:ge education of
product labels... educational P P respondents...
outreach about
ECs...
N . J -S N T J U y
d ] N\ [ - A ( N\ - N
are more likely ] less likely to
to pay two are less likely more likely to spend more to no difference
dollars more to purchase consume purchase in consumption
for a CEC-free products caffeine contaminant- patterns
product. containing ECs. free products.
\ J \ Yy \ J




Community Survey - Conclusions

B Community knowledge about CECs
and potential harm is very low

B People are willing to change their
behavior in response to
community-based one-to-one
education and outreach

B Survey population probably not
representative of the community

B Surveys valuable for a snapshot of the co
some insights
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Pilot Program Conclusions

B CEC research is critical to
support action to reduce
pollution

B CEC pollution prevention from
personal care and household

LIMITATIONS: . ]
products is feasible

Pilot: very small scale (limited

scope) and short term B |[ES’'s CBSM-based outreach and

Difficult to obtain quantitative education leads to better water

analytical comparison (water .

analysis and surveys) quality and better health

Need better way to measure
CBSM effectiveness / behavior
changes
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Pilot Program Conclusions

“The Institute for B People can and will change their

Environmental habits to reduce and prevent
Solutions did a

fabulous job. I feel like pollution

fam much better M Traditional education / outreach is
equipped now. | have

an understanding of not effective

what to avoid when . .

purchasing cleaning B CBSM strategies are effective

f(md”;’-‘s a’:d a’sz B Cheaper and easier to keep CECs
now now 1o marxe m .

own!” * from entering waterways than to

-Amy Alcorn, IES Workshop treat downstream

Participant
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Making CEC Pollution Prevention Sustainable

Sustaining Education Program

B How to design, build, and
establish an ongoing
self-sustaining education
program?
® Build on established groups and

programs that want input

® Who is most likely to benefit and
be interested?

® Children, youth, students
® Social media, YouTube

® Examine motivations for adopting
sustainable behavior

B Target topics to interest of audience
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Making CEC Pollution Prevention Sustainable

Blue Crew Water Stewards

B Promote water stewardship
through existing social networks

M Establish an environmental ethic

M Develop a taskforce of local leaders
to educate about CECs

B Reduce and prevent water
pollution at the household level

M Neighborhood leaders trained to
lead “Blue Crews”
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Making CEC Pollution Prevention Sustainable

www.ChemicalFootprint.org

B Online interactive application -
series of questions about
everyday household product use

B |dentify CECs found in products
currently used, safe product
alternatives, and educational
tips to reduce your
chemical footprint

B Receive your “chemical footprint” score based on how
much CECs used and exposed to

B Help you make better purchasing decisions in the future
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