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OverviewOverview

Definition of “the Environment”Definition of “the Environment”
SourcesSources
Exposure routes for eachExposure routes for eachExposure routes for each Exposure routes for each 
“Environment”“Environment”
Ramifications in the nonRamifications in the non--humanhuman
“environment”“environment”

The Story of Stuff Project:The Story of Stuff Project:
Planned ObsolescencePlanned Obsolescence

Project website: Project website: 
http://www.storyofstuff.com/http://www.storyofstuff.com/
Th St f St ffTh St f St ffThe Story of StuffThe Story of Stuff
The Story of Cap and TradeThe Story of Cap and Trade
The Story of Bottled WaterThe Story of Bottled Water
The Story of Electronics (Fall 2010)The Story of Electronics (Fall 2010)
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Do you ever wonder?Do you ever wonder?

How much trash each person creates How much trash each person creates 
each day?each day?
How long your purchases are actuallyHow long your purchases are actuallyHow long your purchases are actually How long your purchases are actually 
in your possession (on average)?in your possession (on average)?
Which population often knows the Which population often knows the 
most about recycling?most about recycling?

What about this stuff?What about this stuff?

Do you ever wonder?Do you ever wonder?

What happens to a What happens to a drug or a personal drug or a personal 
hygiene product after its original use?hygiene product after its original use?
What to do with unused or expiredWhat to do with unused or expiredWhat to do with unused or expired What to do with unused or expired 
meds or personal care products?meds or personal care products?
Is our drinking water safe to drink Is our drinking water safe to drink ––
isn’t it better to drink bottled water? isn’t it better to drink bottled water? 
Who/what should I believe? Who/what should I believe? 

“Experts” advice changes“Experts” advice changes
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How aware are you?How aware are you?

Sewage sludge can be used as agricultural Sewage sludge can be used as agricultural 
fertilizerfertilizer
Livestock are often fed hormones to Livestock are often fed hormones to 
increase growth or milk productionincrease growth or milk production
Water bottles, baby bottles and other types Water bottles, baby bottles and other types 
of containers contain of containers contain bisphenolbisphenol A (BPA).A (BPA).
Children’s toys and air fresheners contain Children’s toys and air fresheners contain 
phthalates. phthalates. 
Rx Disposal: drug diversion vs. Rx Disposal: drug diversion vs. 
environmental protectionenvironmental protection

Elective CourseElective Course

Sources of Pollution; Current U.S. Sources of Pollution; Current U.S. 
Practices and LawsPractices and Laws
Acute vs. Chronic Exposure; Water Acute vs. Chronic Exposure; Water p ;p ;
Treatment StrategiesTreatment Strategies
Hormones; Endocrine DisruptorsHormones; Endocrine Disruptors
Personal Care Products (sunscreen, Personal Care Products (sunscreen, 
fragrances)fragrances)
Antibiotics, Antibiotics, AntibacterialsAntibacterials, and , and 
Resistance Resistance 

Sources of Sources of 
PharmaceuticalsPharmaceuticals

Purposeful EntryPurposeful Entry
Hospital, long term care, hospiceHospital, long term care, hospice
Domestic sewage, landfill, straight piping, Domestic sewage, landfill, straight piping, 
illicit drug manufacturingillicit drug manufacturing

Inadvertent EntryInadvertent Entry
Excreted “unchanged”; washed offExcreted “unchanged”; washed off
Storm water; pets; agricultural sourcesStorm water; pets; agricultural sources

Anticipated/Controlled EntryAnticipated/Controlled Entry
Pharmaceutical manufacturingPharmaceutical manufacturing
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Do we need to worry?Do we need to worry?

Testicular cancerTesticular cancer
Sperm countSperm count
CryptorchidismCryptorchidism

Undescended testesUndescended testes
HypospadiasHypospadias

Urethra opening underside of penisUrethra opening underside of penis
Ratio of male/female babiesRatio of male/female babies
Breast cancerBreast cancer
Early pubertyEarly puberty

Are other species at risk?Are other species at risk?

Are other species at risk?Are other species at risk?

Interrupted sexual developmentInterrupted sexual development
Thyroid system disordersThyroid system disorders
Inability to breedInability to breed
Reduced immune responseReduced immune response
Abnormal mating and parenting Abnormal mating and parenting 
behaviorbehavior
Increased incidence of endometriosis Increased incidence of endometriosis 
(monkeys)(monkeys)
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What’s in the water?What’s in the water?

What’s in the water?What’s in the water?
Antibiotic

33%

D

Lipid regulator
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Decongestant
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Anticancer
3%

Beta-blocker
12%

Analgesic
11%

X-ray contrast 
10%

Anxiolytic
9%
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inflammatory
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What’s in the water?What’s in the water?

EthinylEthinyl estradiolestradiol
SSRIsSSRIs
CarbamazepineCarbamazepine//phenytoinphenytoin
Di l fDi l f //Ib fIb f

44--NonylphenolNonylphenol
Tri (2Tri (2--chloroethyl) chloroethyl) 
phosphatephosphate
BiBi (2(2 th lh l)th lh l)DiclofenacDiclofenac//IbuprofenIbuprofen

ClofibricClofibric acid/acid/GemfibrozilGemfibrozil
ClotrimazoleClotrimazole
TamoxifenTamoxifen
Erythromycin/TMP+SMXErythromycin/TMP+SMX
TetracyclinesTetracyclines
GenotoxicGenotoxic agentsagents

BisBis (2(2--ethylhexyl) ethylhexyl) 
phthalatephthalate
TriclosanTriclosan
BisphenolBisphenol AA
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Where are the drugs Where are the drugs 
coming from?coming from?

What are we talking here…What are we talking here…

Marine Surface Water Marine Surface Water 
[[ClofibricClofibric acid]acid] 11--2 2 ngng/L in the North Sea/L in the North Sea
[[ClotrimazoleClotrimazole] ] 11--34 34 ngng/L in UK estuaries /L in UK estuaries 
[[T ifT if ]] 210210 /L i T t/L i T t[[TamoxifenTamoxifen] ] 210 210 ngng/L in Tyne estuary/L in Tyne estuary

Freshwater Surface WaterFreshwater Surface Water
[Ibuprofen] [Ibuprofen] 7.8 7.8 ngng/L in rivers/lakes /L in rivers/lakes 

297 297 ngng/L in Tyne river/L in Tyne river
[[CarbamazepineCarbamazepine]] 185 185 ngng/L in rivers/L in rivers
[Naproxen][Naproxen] 207 207 ngng/L in rivers/L in rivers

What are we talking here…What are we talking here…

From WTW effluents:From WTW effluents:
[Erythromycin][Erythromycin] 145145--290 ng/L290 ng/L
[Diclofenac][Diclofenac] 3838--489 ng/L489 ng/L
[Gemfibrozil][Gemfibrozil] 810810--4760 ng/L4760 ng/L[ ][ ] g/g/
[Ibuprofen][Ibuprofen] 5050--7110 ng/L7110 ng/L

From drinking water:From drinking water:
[Carbamazepine][Carbamazepine] 258 ng/L (USA)258 ng/L (USA)
[Dehydronifedipine][Dehydronifedipine] 4 ng/L (USA)4 ng/L (USA)
[Primidone][Primidone] 15 ng/L (Germany)15 ng/L (Germany)
[Acetyl salicylic acid][Acetyl salicylic acid] 2525--100 ng/L (Neth.)100 ng/L (Neth.)
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Seriously?Seriously?

Personal Care Personal Care 
Products of ConcernProducts of Concern

UV Filters UV Filters 
Sunscreen, hair products, cosmeticsSunscreen, hair products, cosmetics

Synthetic MusksSynthetic MusksSynthetic MusksSynthetic Musks
Fragrance (cosmetics, detergents) Fragrance (cosmetics, detergents) 

MicroplasticsMicroplastics
Scrubs (facial, detergents)Scrubs (facial, detergents)

Routes of ExposureRoutes of Exposure

AlkylphenolsAlkylphenols
PlasticizersPlasticizers
Laundry detergentsLaundry detergents
Shampoo, cosmeticsShampoo, cosmetics
Emulsifiers in food waxesEmulsifiers in food waxes
Polymer resin in food packagingPolymer resin in food packaging
Spermicidal lubricantsSpermicidal lubricants
Industrial detergents (wool washing)Industrial detergents (wool washing)
PesticidesPesticides
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Routes of ExposureRoutes of Exposure

BisphenolBisphenol AA
Building block of polycarbonate plasticBuilding block of polycarbonate plastic

Baby bottles, Baby bottles, sippysippy cups, hard plastic toyscups, hard plastic toys

Component of epoxy resinsComponent of epoxy resins
Dental sealantsDental sealants

Resin component to coat metal productsResin component to coat metal products
Canned food, bottle tops, water supply pipesCanned food, bottle tops, water supply pipes

MiscellaneousMiscellaneous
Fungicides, dyes, flame retardantsFungicides, dyes, flame retardants

Routes of ExposureRoutes of Exposure

PhthalatesPhthalates
Construction materials, vinyl tile, flooring Construction materials, vinyl tile, flooring 
materials, tool handles, automobile materials, tool handles, automobile 
undercoating and partsundercoating and partsundercoating and partsundercoating and parts
Medical devices (PVC based) Medical devices (PVC based) 
Perfumes, cosmetics, shampoo, Perfumes, cosmetics, shampoo, 
sunscreen, insect repellentssunscreen, insect repellents
Shoes, garden hoses, toys, notebook Shoes, garden hoses, toys, notebook 
covers, carpets, pool liners, rain coatscovers, carpets, pool liners, rain coats
Coating on timed release productsCoating on timed release products

Seriously?Seriously?



9

Cosmetics databaseCosmetics database
www.cosmeticsdatabase.comwww.cosmeticsdatabase.com

Documented Cause/Effect?Documented Cause/Effect?

Hygiene hypothesisHygiene hypothesis
Too much hygiene leads an Too much hygiene leads an ↑↑ in allergiesin allergies

Diclofenac poisoning of millions of Diclofenac poisoning of millions of p gp g
vultures (Southeast Asia)vultures (Southeast Asia)
Fluoroquinolone poisoning of several Fluoroquinolone poisoning of several 
species of vultures (Spain)species of vultures (Spain)
Intersex fishIntersex fish

Spottail shiners; smallmouth bassSpottail shiners; smallmouth bass
White perch; roach fish White perch; roach fish 

Documented Cause/Effect?Documented Cause/Effect?

Coral Bleaching (UV filters)Coral Bleaching (UV filters)
4,0004,000--6,000 tons/year released6,000 tons/year released
166 ng/g (166 ppb) in fish166 ng/g (166 ppb) in fish166 ng/g (166 ppb) in fish 166 ng/g (166 ppb) in fish 

Zebrafish Endocrine disruption (Musks)Zebrafish Endocrine disruption (Musks)
11--5 μg/L sewage treatment plant effluent5 μg/L sewage treatment plant effluent

Seabird consumption (Microplastics)Seabird consumption (Microplastics)
300 pounds consumed/year/person300 pounds consumed/year/person
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What’s the solution?What’s the solution?

Reduce/Reuse/RecycleReduce/Reuse/Recycle
Educate the publicEducate the public

Additional scientific investigationAdditional scientific investigationAdditional scientific investigationAdditional scientific investigation
Anticipated vs. documented cause/effectAnticipated vs. documented cause/effect

Informed product selectionInformed product selection
Are there safer choices available?Are there safer choices available?

What’s a consumer to do?What’s a consumer to do?

SMARxTSMARxT Disposal ProgramDisposal Program
http://www.smarxtdisposal.net/http://www.smarxtdisposal.net/

Take Back programsTake Back programs
BarriersBarriers: : 

LiabilityLiability
LogisticsLogistics
LLongevityongevity
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Who’s paying attention?Who’s paying attention?

FDAFDA
EPAEPA
DEADEADEADEA
OSHAOSHA
National Toxicology Program (NTP)National Toxicology Program (NTP)
Consumer Product Safety Commission Consumer Product Safety Commission 
(CPSC)(CPSC)

Are there any regulations?Are there any regulations?

Resource Conservation and Recovery Resource Conservation and Recovery 
Act (RCRA)Act (RCRA)
Comprehensive Environmental Comprehensive Environmental pp
Response, Compensation, and Liability Response, Compensation, and Liability 
Act (CERCLA)Act (CERCLA)
Clean Water Act; Ground Water Rule Clean Water Act; Ground Water Rule 
Safe Drinking Water Act Safe Drinking Water Act 
Toxic Substances Control Act Toxic Substances Control Act 
Food, Drug and Cosmetics Act Food, Drug and Cosmetics Act 


