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Silent Spring Institute Cape
Cod water research questions

= What are the levels of endocrine
disruptors and other emerging
contaminants in Cape Cod drinking
water and groundwater?

* What happens as these chemicals
move through the ground and
treatment systems?

" How should emerging contaminants
be considered in future planning of
wastewater treatment and drinking
water protection?
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Silent Spring Institute research
on CECs in Cape Cod water
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Pharmaceuticals and
hormones in ponds

e Measure hormone and
pharmaceutical levels
in 6 Cape Cod ponds

e Compare ponds in
high and low density
residential areas

e Each pond tested up to
3 times

ngh reS|dent|aI
' density pond '

LJ Standley et al. (2008)
Environmental Toxicology & Chemistry




Higher concentrations in ponds in more
densely developed areas

Maximum concentration

Low residential
density ponds (n=7)
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CECs in public (municipal) wells

Science of the Total Environment 468-469 (2014) 384-393

Contents lists available at ScienceDirect

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Pharmaceuticals, perfluorosurfactants, and other organic wastewater @ ook
compounds in public drinking water wells in a shallow sand and gravel
aquifer’

Laurel A. Schaider *, Ruthann A. Rudel, Janet M. Ackerman, Sarah C. Dunagan, Julia Green Brody

Silent Spring Institute, 29 Crafts Street, Newton, MA 02458, USA

HIGHLIGHTS GRAPHICAL ABSTRACT

* We tested 20 public wells in a sand and
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Public wells

e 20 wells, including range of impacts

e 18 of 92 chemicals detected:
— 9 pharmaceuticals

— 1 insect repellent
— 2 perfluorinated chemicals
— 5 flame retardants

— 1 alkylphenol (detergent) ,,./ F

e Oto 12 chemicals per well
e Parts per trillion levels

Schaider LA et al. 2014. Sci. Tot. Env. 468-469: 384-393, L
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Wells with more residential development and
higher nitrate had more emerging contaminants
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CECs in private (domestic) wells

e 20 private wells

e |ncluded range of nitrate
levels

e Screened volunteers based
on initial testing of N and B

e Tested for 121 CECs by
Underwriters Laboratories

e Sampled February 2011

Emerging Contaminants in Cape Cod
Private Drinking Water Wells

Laurel Schaider, Ph.D.
Janet Ackerman
Ruthann Rudel, M.S.
Sarah Dunagan, M.A
Julia Brody, Ph.D.

November 2011

Www.silentspring.org




Most commonly detected chemicals

units: nanograms per liter (ng/L) = parts per trillion (ppt)

Chemical Category/uses No. of wells Maximum
gory (%) concentration
acesulfame Artificial sweetener 17 (85%) 5300 ng/L
PFHXS Perfluorinated chemicals 11 (55%) 41 ng/L
PEBS Present in non-stick and 11 (55% 23 ]
stain-resistant coatings for (55%) ng/
textiles, paper, and other
(0)
PFOS household products; fire- 11 (55%) 7ng/L
fighting foams and some
PFHXA industrial processes 10 (50%) 2 ng/L
sulfamethoxazole | Antibiotic 9 (45%) 60 ng/L

WWWwW.silentspring.org




Wastewater appears to be primary source
of perfluorinated chemicals in private wells
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Sulfamethoxazole (antibiotic)
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Are these levels of concern?

e Pharmaceutical levels are far below therapeutic dose

But... drugs are potent and intended for specific people
and conditions

... can have side effects on cancer, development, etc.

e For chemicals in household products, direct exposure
from product use may be higher

e |Levels detected are much lower than typical regulations

But... regulations don’t consider low-dose endocrine
disruption
... don’t consider mixtures of multiple chemicals

Www.silentspring.org



CECs from septic systems

e Compiled 16 published studies of 30 emerging
contaminants in septic systems

e Most removal occurs in leach field

e Removal efficiencies in
leach fields ranged from ‘ septic tank

30% to >99% _effluent
-,
'Teach
septic

field
tank @

leachate




Median

Median Median Median

concentration | concentration | concentration percent

in septic tank in leach field in WWTP removal in

effluent (ug/L) | effluent (ug/L) | effluent (ug/L) | leach fields (%)
Well removed in WWTPs (>80% removal)
acetaminophen 40 0.1 0.1 >99%
caffeine 40 0.1 1 >99%
nonylphenol 30 7 0.3 80%
triclosan 1 0.1 0.2 90%
Moderately removed in WWTPs (50-80% removal)
DEET 1 0.2 0.1 80%
sulfamethoxazole 0.03 0.2 0.1 40%
trimethoprim 0.6 0.01 0.03 70%
Poorly removed in WWTPs (<50% removal)
carbamazepine 0.9 0.08 0.5 40%
TCEP 0.3 0.2 0.3 30%
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Conventional septic system vs. conventional
wastewater treatment plant

SEPTIC SYSTEM
leach field
influent — septic tank — — effluent
physical — biological
separation treatment
WWTP
secondary
. primary treatment
influent treatment (activated effluent
sludge)

Www.silentspring.org



Applications to groundwater quality

e Modeled inputs of CECs into ground water
— Public wells recharge areas
— Coastal and freshwater watersheds

e |dentify areas with greatest inputs of CECs

e Baseline for evaluating alternative solutions

www.silentspring.or



Public wells tested in 2009 and
analyzed in this study

Other public wells tested in 2009
Private well dominated areas

Watersheds

Wastewater treatment plants

Septage treatment facilities

Sewered parcels
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Whole Cape 200,000 500 8,000 20 7,000 20
Public wells
BFD2 (BF2) Z0C 50 300 2 2
(Barnstable) Zone 2 700 100 30 4 20 4
Arena 3&4 Z0C 200 1,000 6 50 6 50
(C-O-MM) Zone 2 3,000 800 80 30 90 30
Electric Station 1 Z0C 100 700 4 20 4 20
(Cotuit) Zone 2 300 600 10 20 10 20
Lumbert Mill 9 Z0C 300 900 9 30 9 30
(C-0-MM) Zone 2 2,000 1,000 70 30 70 40
Hyannisport Z0C 900 1,000 30 60 30 50
(Hyannis) Zone 2 2,000 2,000 300 200 100 70
Private well areas
Eastham 1,000 2,000 40 70 40 80
Watersheds
Lewis Bay system 10,000 900 900 70 500 40
West Falmouth Harbor 1,000 500 200 60 60 20
Lewis Pond 20 200 0.6 7 0.6 7
Oyster Pond 200 400 8 10 8 10




An alternative: Eco-toilets I

e Composting or urine diverting

e Most nutrients in household /
wastewater come from human waste, so
potential to divert nutrients, save water and
energy

e Town of Falmouth, MA: pilot project to
measure nitrogen in greywater after eco-toilet
installation

e \What happens to CECs?



CECs and eco-toilets

e Measure septic tank
effluent before and
after eco-toilet
installed in 5 homes

e Survey residents
about product usage
(consumer products,
medications) and
cleaning behaviors

Predicted Fate
of CECs

Likely to be diverted
- pharmaceuticals
- hormones

Not likely to be diverted

- perfluorinated chemicals

- flame retardants

- other consumer product chemicals




Implications and future work

e Presence of CECs in Cape Cod groundwater raises
health concerns

e Evaluate how proposed solutions can alter location
and amount of CEC inputs into Cape groundwater

e Eco-toilets study will provide information about CEC
contributions from blackwater

e Further study needed of sources and fate of
perfluorinated chemicals

Www.silentspring.org



Protecting water quality

Minimize use of fertilizers, pesticides, and
harmful chemicals

Don’t flush medications, hazardous products

Support land conservation near water
supplies

Maintain septic systems
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