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 What they are

o Pharmaceuticals and Personal Care Products (PPCPs)
o Contaminant of Emerging Concern (CECs)

e |nitial DEP 2009 Evaluation

e 2014 USGS Landfill Leachate Results

e Presence of PPCPs in Groundwater
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Initial list of chemicals of interest

Pharmaceuticals
Prescription

e carbamazepine

e diclofenac

» gemfibrozil

* naproxen

* sulfamethoxazole

e trimethoprim

Non-prescription
e acetaminophen
e caffeine
e cotinine
e ibuprofen
e paraxanthine

Hormones
e 17B-estradiol
e estriol
e estrone

Personal care
products
* bisphenol A
e DEET
» salicylic acid
e triclosan

* detected in
Cape Cod

Flame retardants
» TBEP
e TBP
 TCEP
e TCPP
» TDCPP

Alkylphenols
e nonylphenol (NP)
e NP ethoxylates
* NP1EC
e octylphenol (OP)
e OP ethoxylates

www.silentspring.org

drinking water
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S
Where do they come from?

 Pharmaceuticals — Primary sources

— Humans

— Ingested and metabolites excreted
— Improperly disposed

— Animals — veterinary treatments
— Manufacturing facilities
* Personal care
— Anti-bacterial soaps/fragrances/DEET

— Sunscreen, hair colorants
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Disposal methods for pharmaceauticals
United States Study (Kuspis and Krenzelok, 1996)

Other

Pharmacy
(returned)

2%

Sink/Toilet

House Hold Trash
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N
2009 MEDEP Evaluation

e Evaluated PPCPs in leachate from 3 municipal
landfills with limited disposal of waste water
treatment sludge

* Purpose — support legislative initiative for
disposal options of pharmaceuticals
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MEDEP preliminary evaluation of PPCPs in leachate
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o
October 2009 landfill evaluation

(earmarked landfills with little or no wastewater
treatment sludge)

e City of Augusta’s Hatch Hill municipal landfill

— Primexpand Il = ~20 acre landfill cell
e 21,045,000 gallons/year

* City of Bath’s municipal landfill

— Leach-MH — ~6 acre landfill cell
« 20,876,000 gallons/year

* Town of Brunswick’s municipal landfill

— MH-P1 - 16.2 acre landfill cell
* 16,972,000 gallons/year
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I
Large variety of PPCPs found in the 3

municipal landfill leachates

* 47 PPCPs or breakdown products detected

— Antibiotics, steroids, antidepressants, high blood
pressure, heart, asthma and several pain
medications. Some are known or suspected
endocrine disruptors

— Plus....DEET, caffeine, nicotine and its metabolite

— Twenty compounds common among the three
leachate samples
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AUGUSTA BATH BRUNSWICK
DEP DEP DEP
PARAMETER 2009 2009 2009
MLA-075 MLA-075 MLA-075
ng/L
AZITHROMYCIN 50.2 <42 13.5
CIPROFLOXACIN 269 ng ng
CLARITHROMYCIN 131 9.51 47.8
ERYTHROMYCIN 2990 30.9 289
FLUMEQUINE <167 42.9 24.6
LINCOMYCIN 64.1 73.1 278 antibiotics
INORFLOXACIN 449 <44.2 <45.1
PENICILLIN G 26.6 22 26.6
SARAFLOXACIN <49 882 1260
SULFAMETHIZOLE 61.7 <93 <97
SULFANILAMIDE <769 <12 415
ANDROSTENEDIONE <147 <116 9.83
EQUILENIN <0.79 8.49 <0.81 hormones
ESTRONE 6.83 4.21 7.05
INORETHINDRONE 127 97 <405
ATENOLOL 195 373 58.9
PILTIAZEM 195 L 11 blood pressure medication
ENALAPRIL 41.2 2.94 3.15
VALSARTAN 718 612 413
10-HYDROXY-AMITRIPTYLINE <015 1.44 <015
AMITRIPTYLINE 636 18.7 w7 anti-depressants/
psychotropic
MEPROBAMATE <791 33.8 29.9 medication
AMPHETAMINE 419 161 415
2-HYDROXY-IBUPROFEN 19400 4360 5660
IBUPROFEN 23200 21900 11600
NAPROXEN 2000 524 163 i
pain relievers
ACETAMINOPHEN 117000 2750 ng
PROPOXYPHENE 30.7 < 6.72
BENZOYLECGONINE 1200 67.8 69.5
[THIABENDAZOLE [ 16.3 [ 10.2 [ 29.1 L
SULFAMETHAZINE [ a8 [ 577 | s pet medication
SULFATHIAZOLE 36.5 <77 255
SULFADIAZINE 153 28.9 <141 antimicrobial
SULFADIMETHOXINE <3.08 52.2 107
CIMETIDINE [ 248 | 149 [ 59.5 heartbum medication
RANITIDINE | 3.78 | a | <2
CARBAMAZEPINE [ 371 [ 62.7 [ 556 anticonvulsant
METHYLPREDNISOLONE 647 ng ng arthritis
ALBUTEROL 604 27.4 87.6 asthma
METOPROLOL 173 <2.78 <2.83 beta-blocker
GEMFIBROZIL 172 151 277 cholesterol
METFORMIN 14800 <2360 <110 diabetes
TRIAMTERENE <0.95 3.51 9.74 fluid retention (edema)
COTININE 11000 1510 3390 tobacco
CAFFEINE 8460 426 3190 coffee
COCAINE 57.1 1.62 4.02
N,N-DIETHYL-3-METHYL-BENZAMIDE | 60100 | 30400 | 30000 DEET - insect replellent
BISPHENOL A [ <7520 [ <7360 [ 25200 epoxy resins
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Processes & Impacts
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o
USGS - PPCP Evaluation

* Landfill leachate from same locations as DEP 2009 samples
(2011) (Augusta, Bath, Brunswick)

o Different analytical methods and detection limits
o Different parameter lists — some common to both methods

e Leachate discharge locations (2012)
o Brunswick leachate - discharges into Androscoggin River
o Presque Isle leachate - spray irrigated to ground surface

* Groundwater impacted by closed MSW Landfills (2012)

o Orono
o Waterville
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PARAMETER

CARBAMAZEPINE

ALBUTEROL

ATENOLOL

AMPHETAMINE

METFORMIN

ANDROSTERONE

ESTRONE

ACETAMINOPHEN

COTININE

CAFFEINE

Comparison of DEP and USGS

PCPP Leachate Results

AUGUSTA BATH BRUNSWICK
DEP USGS DEP USGS DEP USGS
2009 2011 2009 2011 2009 2011
ng/L

371 166 62.7 53 556 338 Janticonvulsant - nerve pain - bipolar disorder

604 237 27.4 104 87.6 80 asthma medication

195 163 37.3 255 58.9 156 |blood pressure medication

419 53 161 54 415 53 central nervous system (CNS) stimulant
14800 1487 <2360 4339 <110 1437 |diabetes medicine

<406 13.3 <961 24.2 <2020 22.7 fhormone

6.83 431 421 2.8 7.05 3.05 |hormone
117000 54645 2750 33700 nq 9813 |Pain relief - fever reduction

11000 5817 1510 1574 3390 2136 |Jtobacco - nicotine metabolite

8460 8445 426 71430 3190 23256 [java
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Brunswick Landfill
Comparison of Leachate vs. Discharge

DEP USGS POND 3
2009 2011 2012
PARAMETERS LEACHATE DISCHARGE
ng/L

ACETAMINOPHEN nq 9813 <7.13
ALBUTEROL 87.6 80 <6.06
AMPHETAMINE 415 53 <8.14
ATENOLOL 58.9 156 <13.3
BISPHENOL A 25200 38030 <100
CAFFEINE 3190 23256 <800
CARBAMAZEPINE 556 338 19.8
CARISOPRODOL 356 23.6
CIMETIDINE 59.5 ND <27.8
COTININE 3390 2136 59.4
DILTIAZEM 11 <10.2
ERYTHROMYCIN 289 ND <53.1
ESTRONE 7.05 3.05 <0.8
LIDOCAINE 16267 87.2
MEPROBAMATE 29.9 132 <86
METFORMIN <110 1437 7.31
METHOCARBAMOL 184 <8.72
N,N-DIETHYL-3-METHYL-BENZAMIDE 30000 112
NICOTINE 7870 <57.8
PROPOXYPHENE 6.72 ND <17.2
PSEUDOEPHEDERINE 331 <11.1
SULFADIMETHOXINE 107 ND <65.5
THIABENDAZOLE 29.1 60 <4.1
TRAMADOL 420 4.68
TRIAMTERENE 9.74 ND <5.25
WARFARIN <19.2 8 <6.03
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Brunswick Landfill
Comparison of Leachate vs. Discharge

DEP  USGS POND 3
PARAMETERS 2009 2011 2012
LEACHTE DISCHARGE
ng/L
CARBAMAZEPINE 556 338 19.8 anticonvulsant - nerve pain - bipolar disorder
CARISOPRODOL 356 23.6 muscle relaxant
COTININE 3390 2136 59.4 tobacco - nicotine metabolite
LIDOCAINE 16267 87.2 topical pain medication
METFORMIN <110 1437 7.31 diabetes medication
TRAMADOL 420 4.68 opioid pain medication
N,N-DIETHYL-3-METHYL-BENZAMIDE (DEET) ] 30000 112 insect repellent
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PPCPs in Groundwater

Or‘ono and WaterV|IIe
SR Closed.MSW La ndf\-:,it lls

(;(\()tgl\‘ eartf
L

& MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION www.maine.gov/dep




6000 - Specific Conductance

Closure of
Orono MSW Landfill

5000 -

4000 -
=
=
o 3000 -
L
€
=2

2000 -

1000 - ——WELL 11 Orono MSW Landfill Closed 1995

-8-MW-300 Waterville MSW Landfill Closed 1998
O [ [ [ [ [ [
1991 1995 1999 2003 2007 2011 2015

MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION www.maine.gov/dep




Orono and Waterville Closed MSW Landfills
PPCPs in Groundwater

Orono Waterville
PARAMETERS Landfill Landfill
ng/L
Acetophenone 1030 1120 pain relief - fever reduction
Amphetamine <163 70.4 central nervous system (CNS) stimulant
Carbamazepine <83.6 781 anticonvulsant - nerve pain - bipolar disorder
Carisoprodol <250 652 muscle relaxant
Cotinine 210 597 tobacco - nicotine metabolite
Estrone <2.84 5.08 hormone
Lidocaine 130 606 topical muscle relaxant
Meprobamate 578 1530 tranquilizer
Methocarbamol <174 49.6 muscle relaxant
Nadalol <1620 157 blood pressure medication
Warfarin 26.4 <121 anticoagulant
N,N-diethyl-meta-toluamide (DEET) 27100 33700 insect repellent
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What’s it all mean?

* Disposal of pharmaceuticals in solid waste stream
results in their presence in leachate and exposure
to receiving waters (Surface Water, Groundwater)

e Concentrations of PPCPs generally parts per trillions

* Certain compounds persistent and resistant to a
wide range of geochemical conditions

* Limited understanding of environmental impact
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o
Concerns?

* Endocrine disruptors (hormones) effecting
reproduction of fish and aquatic mammals

* Antibiotics increasing bacterial resistance

e Effects of bioaccumulation in fish and other
aquatic food consumed by us.

 Others?

| MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION www.maine.gov/dep

T -




Contact:
Richard Heath
Senior Environmental Hydrogeologist
207-287-7637
richard.h.heath@maine.gov
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