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ABSTRACT

Many studies in the last ten years have detectachpdceutical compounds in treated
wastewater effluent, rivers, lakes, and groundwdtee continuous exposure to low
levels of pharmaceuticals can harm aquatic comnasniEor example, chronic exposure
to endocrine disruptors, such as the compoundsing&dh control, can feminize male
fish and debilitate their capacity to reproducee Tlwo main sources of pharmaceuticals
in the environment are excretion and disposal tsteveater treatment systems, which are
not equipped to remove these compounds. Our prigeases on the disposal of
pharmaceuticals. We conducted surveys to deterhunsehold and institutional disposal
practices in Santa Barbara County and to estinhat@ublic’s willingness-to-pay for a
pharmaceutical disposal program. We used our suasylts to evaluate the desirability
of different disposal programs and policy optiodBased on our findings, a recycling
program is not recommended at this time, as mastutions do not have medications
appropriate for donation, and most facilities dspof only a small percentage of their
pharmaceutical stock. Our findings do suggestdhatducation campaign is necessary:
the drain and trash are the most common disposétsheamong the public, which are not
best-practice disposal routes. We also recommepteimenting a disposal program for
the public. Based on a prescription surcharge,jicgent valuation study, we find that
Santa Barbara residents are willing to pay $1.5%pescription in order to support a
pharmaceutical disposal program. Based on thismagti the total annual value to the
public of a disposal program ranges from $621,88%uming one prescription per
person, to $7,329,937, assuming the national aeguegscription rate of 11.8
prescriptions per person. Both values exceed theafmther programs that are being
implemented across the country.
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EXECUTIVE SUMMARY

Introduction

Recent advances in analytical technology havedsdarchers to discover trace amounts
of pharmaceuticals in wastewater effluents, riviadsgs and groundwater.
Pharmaceuticals have also been detected in soplsarand fish tissues. Based on the
wealth of published occurrence data, it seems feldhat most, if not all, urban
wastewater is contaminated with pharmaceutical @amgs, differing only in the type
and abundance of the substances present.

This presents a problem to the aquatic environrheocause pharmaceutical compounds
are specifically designed to affect biological arigans. While environmental
concentrations are below acutely toxic levels,rttaén concern is the chronic and/or
synergistic effects of the “cocktail” of pharmadeats humans have created in the water.
Endocrine disruption is the most widespread andich@nted effect that pharmaceuticals
have on aquatic organisms. The presence of syatbgttiogens, among other known
endocrine disruptors has contributed to the feratin of male fish in waters receiving
treated wastewater effluents. Also of concernésd@velopment of antibiotic resistant
bacteria populations. A number of studies have shawecrease in antibiotic
effectiveness due to its widespread presence isrtligonment.

Pharmaceuticals reach the environment via two maihways: excretion and disposal to
wastewater treatment systems, which are not eqdifgpeemove these compounds. This
study focuses on the disposal of pharmaceuticatsnies regional disposal practices,
and evaluates different ways Santa Barbara Cowmtydosert this waste from its water.

There are no laws that regulate how end-usersp@iteents) dispose of their drugs. The
Drug Enforcement Agency (DEA) and other governmiear@ncies recommend the drain
or trash as disposal methods; however, both thepeshl routes can lead to water
contamination. A better way to dispose of pharmacals is through hazardous waste
incineration, but this method requires a centrdlidsposal program. While some
counties and municipalities across the country Heegain to implement disposal
programs, one noted barrier to implementation ig\D&gulations that prohibit the take-
back of controlled substances. DEA regulations nth&eosal programs confusing, as
most programs must exclude controlled substancesr{est people do not know which
medications are classified as “controlled”) or D&A approval. This study concludes
with a look at the barriers to implementation aecommends a range of disposal
program options for Santa Barbara County.

Disposal programs that are currently being conediély the research and decision-
making community include:

» permanent collection boxes at pharmacies or psliggons;

* mail-back programs;

» periodic collection events.

XV



Spring 2007 Group Project Report

Another option that is being considered is a degycling program. In California,
counties may pass an ordinance to collect unusexkpired pharmaceuticals from
nursing homes, wholesalers, and manufacturerseghstribute them to low-income,
uninsured residents.

Project Objectives

This group project seeks to accomplish two primrasearch objectives:

» Determine household and institutional behaviorsdisdosal practices related to
pharmaceuticals in Santa Barbara County.

* Recommend policy options that would improve phamuoéical disposal practices in
Santa Barbara County.

Methodology

Two surveys were conducted to determine the digpoaatices of institutions and end-
users in Santa Barbara County. For the institutiarib-question telephone survey was
conducted by the authors. Institutions includethia study were pharmacies, hospitals,
nursing homes, and hospices in Santa Barbara Colim&ge institutions were surveyed
because they handle a large volume of pharmac&utiod may be a major source of
pharmaceuticals in the environment. In additiostitations are a source of information
and education to the public, and it is importangaage the extent of this contact between
the public and institutions. Survey questions cesgdhe following topics:

e current disposal practices;

* contact with the public;

» likelihood to supply/support a recycling program;

* likelihood to support a disposal program for théljpu

A five-question end-user survey was conducted to iggight into residents’ medicine
use, disposal habits, awareness of pharmaceuiticalsface water, and willingness to
participate in a disposal program. A contingentiaibn (CV) question was also

included to determine the value of a disposal @ogthrough people’s willingness-to-
pay (WTP). The questions were part of the CentoalSE Survey, an annual survey of
Ventura and Santa Barbara county residents cordlbgt¢he UCSB Social Science
Survey Center. The CV question was written in aneidum format and asked whether
the respondent would be willing to pay a disposatisarge per prescription. A surcharge
amount was randomly drawn for each respondent; ataoanged from $0.05 to $2.50.

Institutional Survey

In total, 116 facilities were contacted, 87 of whigere usable for this study; 42
responses were obtained for a total response trd& mercent. Most of the responses
were from pharmacies (29 out of 42); thus, the gataarily represent the pharmacies.
The majority of institutions contract with revemistributors to dispose of unused
medications. A reverse distributor is a service #ieanges for the return of any
unwanted pharmaceuticals back to manufacturersréatit or for the destruction or
disposal of non-creditable products. Few institugiose the trash or drain as disposal
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methods. This result indicates that institutionsably are not large contributors of
pharmaceuticals to the environment.

Institutions were asked whether their patientsfmsts have asked how to dispose of
unwanted pharmaceuticals. Ninety percent of phaeaaaid “yes”; lower percentages
were found for nursing homes and hospitals. Thesltendicates that if a disposal
program is implemented in the future, institutienand pharmacies in particular — should
be properly educated to provide accurate informtibothe public.

As mentioned previously, one of the potential pobptions is a drug recycling program.
This study found, however, that most institutiomSanta Barbara County would not
have unused, unexpired medications to donate tagrécycling program. When asked
if the facility would have medications that coulel thonated, 33 of 40 institutions

(82.5 percent) answered “no.” These institutionsidbhave medications to donate
because most dispose of less than 5 percent ofstioeks, and they usually dispose of
expired medications, which are unsuitable for gckieg program. This implies that
there is not likely to be a consistent supply athie medications to support a drug
recycling program.

Responses reveal that the majority of institutiaresgenuinely concerned about
pharmaceutical contamination, which is manifested shared sentiment of cooperation
among the respondents. This finding is encouragimysignals that if the County
government were to implement a disposal progranthi®public, the institutions would
support the move. Respondents were asked whetemtbuld house a drop-off box for
an end-user disposal program. Many of the pharmaai& they would. “Maybe” was
the second most-common answer among pharmaciesgsagy would have to ask their
corporate headquarters. Pharmacies may be théobasbn to collect unwanted
medications from end-users.

It is worth noting that when asked which entity sliatake responsibility to address the
pharmaceutical-disposal issue, many said thatlaatoe effort is needed, and
“government” was the most common response. Thezefbis finding suggests the local
government will likely need to instigate the movernwward establishing policy
solutions.

End-user survey

In total, 1,005 responses were obtained from ressde Santa Barbara and Ventura
counties. The most common responses for typicainpheeutical disposal practices are
trash (45 percent), toilet/drain (28 percent), stwle at home (12 percent). These results
are the opposite of the disposal practices repdryadstitutions, which rarely use the
trash, toilet, or drain as disposal methods.

A majority of the respondents (54 percent) areavedre that medicinal compounds have
been found in treated wastewater and surface watelisating that education on the
issue may be beneficial. An education or advegisiampaign may help move people’s
disposal habits away from the trash, toilet, an#.dRespondents also show a strong
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willingness-to-participate in a drug disposal pargr with 79 percent of respondents
indicating that they would be very likely or someattikely to return their medicines to
their pharmacy.

The CV data were used to estimate a logit modelgtedicts the probability of a “yes”
response based on the surcharge amount and o#ltictpre variables. Consistent with
economic theory, we find that demand decreasdseagiven bid amount increases. The
WTP for a disposal program is also influenced digamtly by age. The effect is in the
expected direction, with older respondents, whd terbuy more prescriptions, having a
lower WTP. Gender and political party also influeTP, with women and democrats
placing a higher value on a disposal program. Higpeespondents also place more value
on a disposal program. Surprisingly, respondents wére aware of the issue were less
likely to respond “yes” to the surcharge. One emateon for this result is that awareness
is correlated with education level and educatedaedents may also be aware of other
social and environmental issues. Their “no” respanay indicate that they do not feel a
disposal program is a priority problem.

Overall, the average WTP is $1.55 per prescriptitsing the average WTP, the value of
the pharmaceutical disposal program in Santa BarGaunty is $621,181, assuming 1
prescription per person per year. Using the nalipaacapita prescription rate of 11.8,
the annual value jumps to $7,329,937.

The results show that the trash and drain are candigposal routes for the public,
indicating that a disposal program, along with daaation campaign, in Santa Barbara
County, would be a beneficial investment. Localdests also place a remarkably high
value on a disposal program. In addition, a disposagram is a good investment
because the regions’ residents are also quitengithh participate in a disposal program.

Conclusions
The survey results were used to evaluate diffedtesposal programs and policy options.
Our primary findings and recommendations for S&#ebara County are the following:

1. A drug recycling program is not recommended attim®, as evidence for a
reliable and consistent supply of usable medicimas not found.

2. A campaign to educate residents is necessary: féne a@nd trash are the most
common disposal habits among the public, whichhatébest-practice disposal
methods.

3. A permanent collection program is recommended suenthat residents have an
effective and legal way to properly dispose of timeedications.

Because the successful implementation of a permaigposal program is constrained
by regulatory and institutional barriers, we haudlined a range of end-user disposal
program options. The options presented below atered from the most recommended
and ideal option, but also the most difficult tgoiement program, to the least
recommended option.

Xviil



Pharmaceuticals in Wastewater Streams

Option A: Apply for a DEA exemption for drop-ofixbmllection at pharmacieg his
program option would allow for permanent drop-adikicollection of both controlled and
non-controlled medications. The boxes would betkgtat pharmacies and serviced by a
reverse distributor.

Option B: Collection at police stationAnother solution for a permanent collection
program that includes controlled substances i®ctotin at police stations; police are
allowed to take-back controlled substances fromues®ts, and no DEA exemption
would be required. We recommend that the Countyawita Barbara approach law
enforcement officials to gauge their willingnesg#oticipate in a drug collection
program.

Option C: Collection of non-controlled medication at hazardauaste facilities.
Although hazardous waste facilities are not autteatito collect controlled substances,
they can collect non-controlled medications fordrdbus waste incineration. This
service should be prominently advertised withincbexmunity.

Option D: Special collection eventH.none of the other options can be implemented,
Santa Barbara County should hold special colleatiants at a minimum. Although less
than ideal because they are not as convenienpasyanent disposal program, collection
events would allow residents to get rid of theiwanted medications and have the added
benefit of educating consumers about the enviromahand safety issues associated with
pharmaceutical disposal.
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|. INTRODUCTION

The release of pharmaceuticals into the environnsesrt emerging and important
environmental concern. Researchers have found araceints of pharmaceuticals in
wastewater effluents, rivers, lakes, sea water,gaodndwater in Europe and North
America. Pharmaceuticals have also been detectsallisamples and fish tissues. Based
on the abundance of data, it seems probable thst; rhaot all, urban wastewater is
contaminated with pharmaceutical compounds, diftganly in the type and
concentrations of the substances present.

Scientific literature indicates that the presenicplmrmaceuticals in the environment can
negatively impact aquatic organisms. While the messts concentrations are not lethally
toxic, the primary risk is the chronic, synergisitects of the “cocktail” of
pharmaceuticals humans are creating in the wateto&ine disruption is the most
widespread and documented effect that pharmac&utieae on aquatic organisms. The
presence of synthetic estrogens, among other kowacrine disruptors, has

contributed to the feminization of male fish in et receiving treated wastewater
effluents. Also of concern is the effect antibistltave on bacteria populations. A number
of studies have shown a decrease in antibioticefeness due to its widespread
presence in the environment.

There are many pathways a pharmaceutical can tfkeebentering surface and ground
water, including human consumption and subsequemegon and human disposal to
wastewater treatment plants (WWTPs). Modern WWTBganerally not equipped to
effectively remove these compounds from water. Jito@ortional contribution of
different means of entry (i.e. excretion, disposalhe overall quantity of
pharmaceuticals entering the environment is unkndimle many researchers claim
that the majority of pharmaceuticals entering theirenment are from excretion, these
claims are based on intuition, not empirical evimernThis study does not look at
excretion because tackling excretion necessitatemngive research and intervention at
the water treatment level (WWTPSs), which involvasger and more expensive
infrastructure changes.

Instead, this study focuses on the disposal ofpheeuticals, which is a simple and less
costly place to begin reducing the amount of phasutcals that reach the environment.
Compliance to prescription medication regimensilsoptimal: the average compliance
rate is about 50 percent (Wright 1993; Boudes 199ns & Urquhart 2005). This lack
of compliance represents a source of unused meshsahat may find their way into
ground and surface waters through improper disp&shication and take-back programs
are relatively easy and quickly implemented at tmst and provide the added benefit of
reducing opportunities for misuse of stored drddee ultimate destruction method
currently considered to be the best option to regrtbese active compounds from the
environment is hazardous waste incineration.
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OBJECTIVES
To address disposal, our two main project objestare to:

1. Determine household behavior and institutional aésph practices in Santa
Barbara County

2. Recommend policy options that would address phaentamal disposal in Santa
Barbara County

Overall, the objectives of this study were to datiee how institutions and residents
(referred to as the “end-user”) are disposing efrtmedication, and suggest programs or
policies that will prevent improper disposal of pihaceuticals. Disposal practices, along
with awareness of the issue, willingness to paudit@ in a disposal program, and other
topics were determined through surveys. We condeateexhaustive list of pharmacies,
nursing homes, hospitals, and hospices in SantaaBaCounty, and nearly half the
institutions participated in the survey. A survegsaalso administered to approximately
1,000 residents in Santa Barbara and Ventura a@sitdgiobtain information on end-user
medicine use, disposal habits, awareness, willisgpt@-participate, and willingness-to-
pay. This is the first study that performs a cogeint valuation of a disposal program.

In order to frame many of the survey questionseipidl disposal program options — ones
that are being considered in the research andideaisaking communities — were
identified. Programs that are currently being immpdated across the nation include:
permanent collection boxes at pharmacies or pstiztons; collection at household
hazardous waste facilities; mail-back programgestodic collection events. Another
policy option in California, which has the potehtiareduce the amount of wasted
pharmaceuticals, is a drug recycling program. lhf@aia, counties may pass an
ordinance to collect unused, unexpired pharmacastfcom nursing homes, wholesalers,
and manufacturers and redistribute them to low+imeoesidents.

Certain pharmaceuticals meeting guidelines reggrpatential for abuse, accepted
medicinal use, and safety are classified as cdattelubstances. Controlled substances
are strictly regulated by the Drug Enforcement Age(DEA) and present a barrier to
implementing any collection program because onlyéaforcement officials can handle
controlled substances once they have been dispémsieel end-user. To comply with
controlled substance regulations, a disposal progran do one of the following: refuse
to accept controlled substances, involve law erfment officials, or apply for an
exemption from the DEA.
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ScoPE

Human prescription and over-the-counter pharmacautedications are the primary
focus of this research. Personal care product$, asifragrances and antibacterial soaps,
as well as veterinary pharmaceuticals were excluBeth these categories are extremely
important, however, and should be addressed imdutsearch.

The geographical scope of this project is Santd&arCounty. We chose Santa Barbara
County as the study area because the Santa B&baray Public Works department and
a local non-profit are stakeholders in this propaudl are interested in establishing a
disposal program in Santa Barbara County.

This final report provides a template that will deiother counties pursuing information
and solutions. In addition, the report include®mprehensive review of scientific
literature, an assessment of disposal practicesamiiments, and an evaluation of
several actions that could be implemented to nigitfae release of pharmaceuticals to
wastewater.
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1. BACKGROUND

OVERVIEW

Pharmaceuticals and medicine manufacturing is ditieedfastest growing industries in
the United States (BLS 2005) generating $116 billiopharmaceutical preparation sales
in the United States in 2005, up from $79 billiaroutput in 2000 (U.S. Census 2007).
Over 3.4 billion prescriptions were sold countryvid 2005, up from 2.9 billion in 2000
(U.S. Census 2007). The market for pharmaceuticalycts is expected to remain strong
regardless of future economic uncertainties (BL8520especially with the increasing
average age of the population, as prescription caéidn use increases with age among
adults (NCHS 2006).

There are many pathways for medications to get tfemmanufacturer to the
environment. Figure 1 on page 11 shows the lifa plharmaceutical through the various
institutions, people, treatment processes, and @ it encounters. While Figure 1 is
not an exhaustive look at every potential pathvitagives a good overview of the
complexity and variability that is involved in ook at the release of pharmaceuticals in
the environment.

This project focuses specifically on institutiomald end-user disposal practices and how
to prevent pharmaceutical compounds from entehegehvironment. In order to
understand the environmental implications and i@guy environment of this issue, we
reviewed existing literature, studied current angppsed legislation, and sought expert
counsel. To assess current practices and quahéfyrpact of disposal, we examined the
handful of previous studies and surveys documerhiaglisposal practices of institutions
and end-users. This section summarizes our findmgse following areas:

Presence in the environment

Human, environmental, and ecological effects
Pathways to the environment

Regulation

Previous studies and surveys

End-user disposal: programs and options

L R R R R R 2

PRESENCE IN THE ENVIRONMENT

Recent innovations in analytical methods (Terned.€t004) are showing that the
burgeoning pharmaceutical industry is a causedacern, as pharmaceuticals and their
metabolites have been established as nearly ubiuénvironmental pollutants in
ground and surface waters (Dove 2006). In the teasyears, pharmaceutical compounds
have been detected in almost all types of watercesuncluding treated wastewater
effluent, streams, lakes, seawater, and groundy@dees et al. 2003; Roberts and
Thomas 2006; Kolpin et al. 2002; Weigel et al. 206®harmaceuticals have also been
detected in sediments and fish tissues (Thackes; ZB@oks et al. 2005). Measured
concentrations generally range from the partsndéon (ppt) to low parts per billion

(ppb) level.
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Table 1: Concentrations of selected pharmaceuticafeund in wastewater effluent, surface water, and
groundwater. WE=wastewater effluent, SW=surface water, and GWesgdwater. g/L = micrograms per liter

Compound: Influent Effluent/Sample
Therapeutic Concentration Concentration WE | SW | GW | Reference
Family pg/L pg/L
Salicylic Acid: 325 2.8 X Metcalfe et al. 2003
Painkiller/ .036 X Moldovan 2006
IArfllt" 0.015 X Brun et al. 2006
nflammatory 0.29 X | Montforts 2004
1.3 ND X Metcalfe et al. 2003
Roberts & Thomas
Diclofenac: 1.0 0.29 X 2006
if]"tﬂ"'"e” 0.022-0.030 0.040-0.063 X Cone 2006
inﬂammatory ND ND X Carba”a et a.l. 2004
0.015 X Brun et al. 2006
0.006 X Montforts 2004
38.7 4.1 X Metcalfe et al. 2003
Roberts & Thomas
28.0 3.0 X 2006
Ibuprofen: 4.7-6.6 0.043-0.052 X Cone 2006
z‘:]"tgk'"e” 275 0.97 X Carballa et al. 2004
0.20 X Kolpin et al. 2002
0.150 X Brun et al. 2006
0.003 X Montforts 2004
Ketoprofen: 5.7 ND X Metcalfe et al. 2003
Painkiller/ Roberts & Thomas
Anti- 28.0 3.0 X 2006
inflammatory 0.015 X Brun et al. 2006
Naproxen: 41.0 9.5 X Metcalfe et al. 2003
Painkiller/ 3.78-5.10 0.035-0.074 X Cone 2006
A’];‘lt" . 1.8-4.6 0.8-2.6 X Carballa et al. 2004
intlammatory 0.044 X Brun et al. 2006
Propranolol: 70 304 X Roberts & Thomas

Beta-blocker

2006
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Compound: Influent Effluent/Sample
Therapeutic Concentration Concentration WE | SW | GW | Reference
Family pg/L pg/L
0.6 0.2 X Metcalfe et al. 2003
Bezafibrate:
Llpld Regulator 0.015 X Brun et al. 2006
0.027 X Montforts 2004
0.7 1.3 X Metcalfe et al. 2003
Gemfibrozil: 2.30-3.02 0.733-1.11 X Cone 2006
Lipid Regulator 0.048 X Kolpin et al. 2002
0.015 X Brun et al. 2006
ND ND X Metcalfe et al. 2003
Clofibric Acid: 0.34 0 X Roberts & Thomas
o 2006
Lipid Regulator
ND X Brun et al. 2006
0.27 X Montforts 2004
0.7 0.7 X Metcalfe et al. 2003
Carbamazepine: 0.058-0.095 0.093-0.133 X Cone 2006
Anti-epileptic ND ND X Carballa et al. 2004
0.0716 X Moldovan 2006
Fluoxetine: <10 13-18 X Cone 2006
Antidepressant 0.012 X Kolpin et al. 2002
Tamoxifen: Roberts & Thomas
Hormone 0.15 0.20 2006
Sulfa- 0.320-0.882 0.742-0.919 X Cone 2006
methoxazole: 0.58 0.25 X Carballa et al. 2004
Antibiotic 0.15 X Kolpin et al. 2002

1. Metcalfe et al. (2003) study took place in Canada with variable treatment plants.
Reported median concentration

2. Roberts & Thomas (2006) study in the U.K. Reported median concentrations.

3. Cone (2006) is an informal article reporting concentrations. Effluent sample were not
timed to coincide with influent samples, thus, some effluent concentrations are larger

than the influent concentrations. Data reported as ranges.

4. Carballa et al. (2004) study took place in Galicia, Spain; population 100,000. Water went

through secondary treatment. Reported median concentration.

5. Brun et al. (2006) study looked at surface water downstream of WWTPs in Canada.
Reported median concentrations.
6. Kolpin et al. (2002) looked at 139 streams across the U.S. Reported median

concentrations

7. Moldovan (2006) looked at rivers in Romania. Reported median concentration
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An abundance of research has reported pharmadsutdaeated wastewater. The
wastewater in turn may contaminate other waterdsdior example, a landmark United
States Geological Survey (USGS) study conductd®@9 confirmed the pervasiveness
of pharmaceuticals and other man-made organic cangsoin U.S. surface waters
(Kolpin et al. 2002). The study of 139 streamsvera30 states detected 17
pharmaceutical compounds as well as a number dfiaints and hormones in stream
samples; concentrations ranged from approximat@y thicrograms per liter (ug/L) to
0.42 pg/L (Kolpin et al. 2002). Table 1 includesasigred concentrations for various
effluents and surface waters.

Low concentrations of pharmaceuticals have also deg¢ected in groundwater and
drinking water supplies (Montforts 2004; Webb 200#)ere are no government
standards regarding accepted levels of pharmaedaiticdrinking water or in effluent
released into streams or lakes. Water districtssaméhge treatment facilities are not
required to look for them, and most do not (Con@&}0OHowever, as this issue gains
more visibility on the national level, it is likethat more facilities will begin to look for
these compounds.

HUMAN , ENVIRONMENTAL AND ECOLOGICAL EFFECTS

The term “pseudopersistent” has been used to testtreé continual introduction of
pharmaceuticals into the environment, and littlenewn about the human or ecological
hazards possible from cumulative exposure to malspbstances (Daughton 2002). Not
only are the individual and cumulative human, emwmnental, and ecological effects of
many of these pollutants uncertain (Daughton & €erh999; Thacker 2005), but the
range of synergistic actions possible within thecldail” of pharmaceuticals and
metabolites in the waste stream is currently imipbss$o predict (Ternes et al. 2004,
Daughton 2003).

For human toxicology, the existing data on direwt andirect adverse effects of
environmental concentrations of pharmaceuticaltherhuman population is inadequate
for drawing definitive conclusions, as most studidg on comparisons of single
pharmaceuticals to the therapeutic or lethal d@déebp et al. 2003; Schwab et al. 2005;
Falconer et al. 2006; Harvey & Everett 2006). S2rdylug studies, however, ignore the
possible additive, synergistic, or antagonistieetf§ of chronic exposure to mixtures of
pharmaceutical compound present in the environngmtergistic effects between
chemicals in the environment have been shown tease individual effects by up to six
orders of magnitude (Arnold et al. 1996; Daught603).

The environmental toxicology of pharmaceuticala growing research field, and some
of the negative effects of pharmaceuticals in daquaEmmunities are starting to appear.
Currently, endocrine disruption is the most widegorand documented effect that
pharmaceuticals have on aquatic organisms (Jobtiaf) 1998; Chambers & Leiker
2006; Rempel et al. 2006). The presence of natargl 17B-estradiol) and synthetic
estrogens (e.g. 17a-ethinylestradiol) among othemk endocrine disruptors have
contributed to the feminization of male fish in et receiving treated wastewater
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effluents. The effects range from gender-bendintgsidnat can produce eggs (Chambers
& Leiker 2006; Jobling et al. 1998) to males witbvated levels of estrogenic activity in
areas near wastewater outfalls (Schlenk et al. ;2R8Bpel et al. 2006). Also of concern
is the effect antibiotics have on bacteria popafai A number of studies have shown a
decrease in antibiotic effectiveness due to itsegfaead presence in the environment
(Kummerer 2004a; Kummerer & Henninger 2003; HalBayensen 2001). In addition, it
may interfere with the proper function of denitiifg bacteria in the wastewater
treatment process (Amin et al. 2006; Halling-Soeen2001).

Overall, the ecotoxicity of pharmaceuticals carcbaracterized as a game of risk. In the
past, small concentrations of anthropogenic patiisthave had big effects (e.g. DDT).
The possibility of negative impacts is present, amdimber of researchers are trying to
guantify the risk posed by various pharmaceutifdésnando et al. 2006; Sanderson et
al. 2004a). Risk assessments rely on models tkdiqtithe physical, chemical, and
biological properties and the corresponding ecaitxpotential of non-assessed
compounds by comparing them to assessed compadbadderson et al. (2004b)
prioritized drug classes in terms of their predidiexicity. Sedatives and anti-psychotics
ranked as a high priority, while anti-epilepticakad lower on the priority list. Hernando
et al (2006) calculated risk quotients from knowri¢ology data, and identified
ibuprofen, naproxen, diclofenac, ketoprofen anth@arazepine as high risk
pharmaceuticals.

In summary, the resulting environmental problensoesited with pharmaceuticals in the
environment will likely be complicated and variafded increasing demands on the
world’s freshwater supplies will likely lead to giter incidences of indirect and direct
water reuse situations, so the potential for advefects should not be overlooked
(Heberer 2002).

PATHWAYS TO THE ENVIRONMENT

Disposal of pharmaceutical waste may occur at idiffestages along the product
lifecycle (Figure 1); the result may be directmdirect introduction of pharmaceuticals
and their by-products to the aquatic environmehe 3tages of the lifecycle include but
are not limited to:

1. Manufacturing and production by pharmaceutical canigs;

2. Wholesale distribution;

3. Dispensing or prescription in hospitals, medicéicef, hospices, nursing homes,

and clinics;

4. Retail sale or prescription in pharmacies and dtoges;

5. Reverse distributioh

6. Consumer (end-user) use, excretion, and disposhligs.

! Reverse distribution originated as a term refgrepecifically to the return of controlled substesmifrom
institutions back to manufacturers, but it is nased more generally to refer to the return of anyamted
pharmaceuticals from institutions back to manufeamtufor credit, by companies known as reverse
distributors. Many reverse distributors also areafay the destruction or disposal of non-creditable
products.
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End-user disposal of pharmaceuticals is the |eagtlated route of entry into the
environment. Disposal methods are apparently dribyepersonal preference and include
dumping down the drain and throwing into the trasisurvey in King County, Wash.,
found that 52 percent of respondents disposed dfgatons in the trash while 20
percent flushed drugs down the toilet or sink (WCEX6).

Discarded pharmaceuticals may enter the aquaticament through various routes,
including effluent from WWTPs, leachate from traglaad landfilled pharmaceuticals,
leachate from landfilled sewer sludge, and leacfrata septic systems.

Traditional WWTPs treat influent by adding chemsc@lum, ferric chloride and/or
synthetic polymers) to encourage coagulation (aéiming suspended sediments) and
flocculation (aggregating particles). The resultingger particles (flocs) are then able to
be filtered out, as sewer sludge. The residualdiggithen disinfected, often with
chlorine in the United States and ozonation in Bard his system is optimized to
remove pathogens, other biological material, asdalved organic carbon (Ellis 2006),
not pharmaceuticals or other chemicals; consequehtse conventional treatment
processes appear to be insufficient in removingmhbaeutical compounds (Ellis 2006;
Brun et al. 2006; Snyder et al. 2003). Considetitaineffectiveness of water treatment
processes, WWTPs should be considered an impa@mtahtontinuous source of
pharmaceuticals to the environment (Brun et al6200

Pharmaceuticals may not only be “pseudopersistéhisinando et al. 2006), but many
pharmaceutical compounds are very stable oncesezlea the environment. Some
compounds have been shown to bioaccumulate in coonhshellfisheries downstream
of wastewater treatment plants, and groundwatelietihave indicated that some can
survive intact after eight to ten years of migratibrough the soil (Ellis 2006).

Pharmaceuticals are introduced to landfills diseb#} disposal of unused medications by
the public and industry through municipal trashttwough the landfilling of sewage
sludge. Leachates from municipal solid waste ldisddre similar in composition to those
from mixed or hazardous landfills (Slack 2005; &thet al. 1993; Kjeldsen 2002). Even
in modern landfills with engineered barriers aratleate collection systems, the risk of
leachate contaminating groundwater still existseSaof landfill leachate that has
contaminated groundwater have been documentee iscibntific literature (Christensen
et al. 2001; Kjeldsen 2002). The composition ofldaEhate is extremely variable due to
the heterogeneity of specific waste compositionthiedcharacteristics and conditions in
the specific landfill. Certainty concerning theefatf contaminants after their deposition
is very limited, especially as conditions changsfranaerobic to more aerobic outside
the landfill boundaries. Pharmaceuticals have beemtified in leachate from unlined as
well as leaking, lined landfills (Schwarzbauer 20R@mmerer 2004b).

10
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Figure 1: Life of a pharmaceutical
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Approximately 25 percent of households in the Uhisates (though only 9 percent in
Santa Barbara County) are on septic systems, vdoictinually release water to the
environment in leach fields. Septic systems maguJsn more ineffective than WWTPs
at removing or destroying pharmaceuticals due twr ptacement, undetected failure, and
anaerobic conditions typically prevailing in thesstems (Swartz et al. 2006). Endocrine
disrupting pharmaceutical compounds have been fousdptic field leachate plumes
(Swartz et al. 2006). The liquid released from iseptstems can percolate to
groundwater and surface waters, both of which atential sources of drinking water,
potentially contaminating them with medicinal corapds.

When trying to determine the fate of any one phaeuacal compound, no simple, all-
encompassing rules can be applied. An enormoustyasf medications are available on
the market, and even within the same functionagaty, compounds can vary
significantly in molecular weight, structure, furoetality, salt forms, polymorphs, etc.
(Kummerer 2004b). Various combinations of strucitard compounds can cause the
drug to behave differently in the environment inrte of bioavailability, solubility,
dissolution rate, chemical and physical stabilinglting point, color, filterability,

density, and flow properties (Kummerer 2004b).

REGULATION

From the standpoint of regulation, disposal is ofhlhe most important methods of
introduction of pharmaceuticals to the environm&sgulating the disposal of
pharmaceuticals is likely the simplest and leastlgglace to begin reducing the amount
of pharmaceuticals that reach the environment. ideriag the low compliance rate to
prescription medication regimens, averaging abOuytércent (Wright 1993, Boudes
1998, Vrijens & Urgquhart 2005), a large amount nfised medications may find their
way into ground and surface waters through impraojgyosal. Education and take-back
programs are relatively easy and quickly implememtielow cost, and provide the added
benefits of reducing opportunities for misuse ofet drugs.

In the United States, regulation of pharmaceutiadte and disposal is managed at
different stages by various government agencies eigitinctive agendas. Regulations by
these agencies are often overlapping or poorlynddfand may not be enforced. In many
cases, there is no regulation; disposal by endsuseaurrently not regulated by any
agency. The three government agencies that hawvadbeauthority to regulate the
disposal of pharmaceuticals are the Food and DdmiAistration (FDA), the
Environmental Protection Agency (EPA) and the DEA.

The FDA

Given that the FDA is charged with regulating th&ety of medicinal compounds for
human use (FDA 2007), the agency has the potdnttake the lead in addressing the
issue of their presence in the environment. UnideNational Environmental Policy Act
(NEPA), federal agencies are required to condu@raronmental assessment (EA) for
any major federal action under consideration “digantly affecting the quality of the

13
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human environment” (NEPA 2007). Applied to the FDNEPA stipulates that before the
agency can approve any new drugs, an EA of the mhusg be carried out.

However, the FDA takes a more lenient approach Wiauid be assumed based on
NEPA, as the agency categorically excludes the nityjof actions regarding drugs from
the requirement of an EA (Vincent 1993; Eirksomle2005). A categorical exclusion is
granted by the FDA for a “category of actions whithnot individually or cumulatively
have a significant effect on the human environnagt which have been found to have
no such effect” (CFR 2006). Instead of strengthgiis requirements, the FDA has been
making categorical exclusions easier to obtaithé1990s, the FDA established
“additional categorical exclusions” and “reevaluhéend revised its environmental
regulations to reduce the number of EAs requirdoetsubmitted by industry” (DHHS
1998).

The FDA only requires that pharmaceutical compap&$form an environmental
assessment of a new product if their stated aatiegproduction of the drug is more
than 40,000 kilograms per year, ignoring the polisilof inputs from multiple
companies that might all be making the same drixg¢ker 2005). When a categorical
exemption is not requested or granted and an E#gsssary, the procedure may not
accurately assess the potential impact of the drupe environment, as many of the
assumptions that underlay the FDA policies aredneate or incomplete (DHHS 1998).

The EPA
Water Regulations

There are no EPA programs that specifically reguila¢ presence of pharmaceuticals in
ground or surface waters. The presence and pdteffeats of pharmaceuticals may be
addressed under other EPA programs, however, suttfeatandards set in place to
regulate the safety of drinking water. These becespecially important in situations of
groundwater recharge or intentional reuse of waestienw Though not intended to address
the safety of drinking water sourced from municipakstewater, the Safe Drinking Water
Act (SDWA) and the National Primary Drinking Wategulations (NPDWR) have
served as starting points for developing waterigustandards for reclaimed water
(CDM 2004). Pharmaceuticals are but one of manygs®f chemicals that have yet to
be closely examined for their potential environnaénsks. These significant data gaps
have limited the ability of EPA to regulate pharmaticals (Conerly 2005). Much more
research will be required before any decision aamhade as to which individual types of
pharmaceuticals (if any) might necessitate furdiggntion (Daughton 2000). The EPA
claims to be researching and monitoring pharmacaistin waterways and studying the
potential risks associated with the trace amouwoiad (Miller 2005).

There are other existing programs which could heeeted to take a role in regulations
designed to address this issue. The EPA adminigter€ontaminant Candidate List
(CCL), which identifies and lists contaminants uiated by existing regulations
“known or anticipated to occur in public water ®yas” that may require future
regulation under the SDWA (EPA 2007). The SDWA iegplEPA’s Office of Water to
set maximum levels for contaminants in water deéddo public water systems with

14
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emphasis on the best available peer-reviewed sei@nd the protection of sensitive
populations. There are currently no existing regjoite for specific pharmaceuticals
(Conerly 2005). Criteria for pharmaceuticals asaexould be developed under the
Clean Water Act (CWA) if adequate supporting dagedmes available (Conerly 2005).
Other CWA approaches that could help control threleof pharmaceuticals in ambient
waters include the Effluent Guidelines programtfa regulation of point sources (e.g.,
the pharmaceutical manufacturing industry and th&aulture industry), the Combined
Animal feeding Operations Rule, and the Fish Adwigerogram (Conerly 2005).

Disposal Regulations

Pharmaceutical waste generated by end-users, haldsednd certain small, non-
household generators known as Conditionally Exedmpall Quantity Generators
(CESQGS) is not regulated as hazardous waste (ZDBB). Some pharmaceutical
waste is classified as hazardous waste under tbeuRm Conservation and Recovery
Act (RCRA) and the Code of Federal Regulations (C@R CFR Part 261), enforced by
the EPA and authorized states. In California, tiepd@tment of Toxic Substances Control
(DTSC) is the authorized agency regulating pharmiaca waste considered hazardous
under RCRA (DTSC 2003). Hazardous waste manageimasives specific management
practices including permits, special transportatranifests, and specific bans against
land disposal without treatment (Musson & Towns&8€8). Hospitals, pharmacies, and
reverse distributors are required to follow spedifuidelines regarding the destruction of
drugs that are deemed hazardous waste. It hassheeam, however, that many of these
institutions are either unaware of their RCRA oéligns or choose to ignore them
(Oliver 2003).

There are two ways a pharmaceutical can be comrsiderzardous waste: as a listed
waste or as a characteristic waste. A pharmacéuwtice sole active ingredient may be
specifically listed in 40 CFR Part 261 Subpart Dtioa P list or the U list. A
characteristic waste meets the characteristicgrofability, corrosivity, or toxicity. A
number of common drugs meet the definition of hdaas waste, including epinephrine,
nitroglycerin, warfarin, nicotine, and many chenetpy agents (Smith 2002).
Approximately 5 percent of the current pharmacelificoducts on the market would be
regulated as RCRA hazardous waste if discardedhl@ntity other than a private
household or CESQG (Smith 2005).

The RCRA regulations have not been significantlglatpd since 1976 and have not kept
up with drug development (Smith 2005). Complianad RCRA regulations has proved
difficult due to the difficulties of implementaticand enforcement within a health care
setting, as well as a lack of interpretive guidafioen the EPA (Smith 2005).

Some wastes that are not regulated as hazardoes RURA are identified as hazardous
in California. If a waste contains a substancedisinder Title 22 of the California Code
of Regulations (CCR), sections 66261.24(a)(1) s#62b&.24(a)92) at a concentration
above the specified limit, the waste is considdrarhrdous in California (DTSC 2003).
Waste that is toxic when inhaled or that is favatértain type of fish in laboratory tests is
also considered a hazardous waste in Californis5(2003). Pharmaceutical wastes
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that meet California’s definition of hazardous veaas well as generators that are not
regulated by RCRA are subject to the Medical Wateagement Act (MWMA)
(Division 104, Part 14 California Health and Saf€yde) and fall under the regulatory
authority of DTSC and the California Departmentiefalth Services (DTSC 2003; TDC
Environmental 2004). Currently there is no acculigtedentifying which wastes are
California hazardous wastes and which are not (HdG@ronmental 2004).

The DEA

The DEA limits its regulation of pharmaceuticalghose that are “controlled
substances” or their precursors. Controlled sulbsgimclude legal and illegal drugs
meeting certain guidelines regarding potentialdiouse, accepted medicinal use, and
safety (FDA 2002). The DEA maintains a yearly peogrof registration of individuals
within organizations or institutions that are ldgalble to handle controlled substances in
specific capacities; these individuals are knowbDB# registrants (ODC 2007b). DEA
registrants include individuals that fall into,ame employed in one of the DEA approved
categories: pharmacy, hospital, clinic, practitigneaching institution, mid-level
practitioner, manufacturer, distributor, researchealytical laboratory, importer,
exporter, domestic chemicals, and narcotic treatmeagrams (ODC 2007b). Disposal

of controlled substances by DEA registrants isfoélseregulated to ensure that the
substance is rendered destroyed or unrecoverafdeadency accepts several methods of
disposal, including flushing into the wastewataryeble means of destruction for
controlled substances (RDWG 2003). The DEA forlidsreturn of controlled
substances from the end-user to any DEA registoaritansfer to anyone except, in
certain cases, a law-enforcement agent (ODC 200h&)agency provides no guidance
or recommendations regarding disposal at the lefvigle end-user or patient (ODC
2007a).

PREVIOUS SURVEYS AND FINDINGS

I nstitutional surveys

King County, which includes Seattle, Wash., gattielata on the quantity and nature of
pharmaceutical waste streams and drug waste maeag@nactices from a variety of
business types, including doctor’s office, spegialitpatient, veterinary,
ambulatory/surgical center, hospital, pharmacy, mnding/boarding home (Oliver &
Chapman 2003). The study found that a reversalalighr is the most common disposal
route (6,500 pills) and down the drain is the secmost common route (6,188 pills).

King County also completed a national telephongeyuof 27 pharmaceutical reverse
distributors to identify services offered, accep®policies, and other general
information about the industry (Chapman 2003).@f23 reverse distributors that
provide services to King County, most provide omigil-in service and all accept
controlled substances and legend (or prescriptamngs. Household drugs were typically
accepted only under certain conditions, such adihg was returned through the
pharmacy that dispensed it; the drug was not aaked substance; patient health
information subject to privacy laws was protectaal the reverse distributor held the
contract as a “returns department” for the manufactof the returned drug.

16



Pharmaceuticals in Wastewater Streams

Kuspis and Krenzelok (1996) examined the disposahods of 100 community-based
pharmacies surrounding Pennsylvania. They foundpiharmacies send all acceptable
non-dispensed expired medications back to pharniaaéaompanies for credit. For the
remainder of the medications, 15 percent of phaistaprefer on-site incineration, 17
percent preferred disposal by a biohazard wasteaaoy and 68 percent dispose of
medications by placing them in the garbage or fhugkthem down the sink or toilet.

A pharmacy-based survey by Braybrook, John, anch¢i€©999) in the United Kingdom
collected data for each patient return from 52%jeat 18 pharmacies for eight weeks in
order to analyze the reasons for medication rettems were most commonly returned
because the medication stopped or changed (42ngrfmlowed by excess supply or
clean out (20 percent), patient died (16 percamy, medication stopped by patient (14
percent). If this survey was representative ofethigre Health Authority in Britain, as
much as £800,000 a year (or 1.5 percent of theammascribing budget) could be
wasted.

Table 2: Summary of institutional surveys.

Survey Whom surveyed |_ocation Information collected
Oliver & 60 businesses King County, Quantity and nature of
Chapman 2003 Wash. pharmaceutical waste streams and
drug waste management practices
Chapman 2003 | 27 reverse National Identify services offered, acceptance
distributors policies, and other general
information about the industry
Kuspis & 100 community and | Tri-state region | Disposal methods
Krenzelok 1996 | hospital pharmacies | including Penn.
Braybrook et Returns from 529 United Reasons for return
al. 1999 people at 18 Kingdom
pharmacies
Boivin 1997 An 85-bed nursing Ontario, Costs of wasted medications
home Canada
Hauser 2006 51 patients of one Chicago, lIl. Type, quantity, and costs of wasted
hospice medications
Crisostomo et Community-based Portugal Quantity and costs of wasted
al. 2006 pharmacy study of medications
572 patients

A study in an 85-bed nursing home in Ontario, whensing homes are required to keep
appropriate records of surplus prescribed drudsulzded the cost of medication waste
for the period from Oct. 17 to Nov. 20, 1996 (B0idi997). Boivin calculated that 13.14
percent of dispensed medication is wasted (thé dotkar value of medication waste
divided by the total value of dispensed medicatidime study also divided medication
waste data into nine different categories. Topacgnts were the most expensive class of
medications returned (27.17 percent of total cbsttnrned medication), followed by
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respiratory (26.09 percent), and neurologic andendologic (17.65 percent)
medications.

A retrospective chart review at one hospice of atlemts who died examined the type,
guantity, and value of wasted medications (Hau886® A total of 4,762 milliliters
(mL), 2,495.5 tablets, and 67 patches were wastegtaging to 9.7 medicines per
patient. The estimated cost of these medicatiorss$8z658.75 if purchased as generics
and $10,535.85 if purchased as brand names, oremage of $109.00 or $206.59 per
patient, respectively.

End-User

Only a limited number of end-user surveys on phagutcal disposal have been
completed, and even fewer have been rigorous ssifi@ple 3). Surveys have been
completed in a variety of locations and have ctdidenformation on patient disposal
practices and reasons for disposal, beliefs, wastatities and costs, number of
medicine containers, and storage times. Kuspiskaadzelok (1996), Morgan (2001),
Seehusen and Edwards (2006), and BAPPG (2006uareys of convenience at a
poison control center, retirement community, Armgdical center, and pharmaceutical
collection event, respectively. Bound and Voulve{2005) and Washington Citizens for
Resource Conservation (WCRC) (2006) are the mgstaus surveys to date; both are
phone surveys with random samples.

Disposal practices

Table 4summarizes information collected on disposal meth&dur surveys show that
trash is the most common disposal practice, andstweeys found that the sink or toilet
is the most common practice. As demonstrated inef4lkeven if surveys collected the
same kind of information (e.g., disposal methddkg, method of data collection is not
uniform (different disposal categories; some alloare than one answer for disposal
method while others do not; etc.). The WCRC sumegp compared the disposal
practices for various demographic groups. For exanypunger residents (aged 18 to 54
years) are more likely to dispose of unused orrexgppnedicines in the trash, while
residents aged 55 or older are more likely to bsesink or toilet. The WCRC survey
(2006) is the only random sample survey that waslgoted in the United States, and it
is unclear whether its results apply uniformlyhe test of the nation. Because of this
uncertainty, a similar question about disposal tsalbas included in the end-user survey
for this study to explicitly learn the disposal giees of residents in the Santa Barbara
area.

Willingness-to-participate in a disposal program

The WCRC is the only other survey to assess will@sg-to-participate in a disposal
program. Most respondents (80 percent) said theg likeely to return their unused or
expired medicines to a drop box at their pharmAcsimilar question about participation
was included in the survey for this study to deiamwhether residents in this region are
as likely to participate in a disposal program.
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Table 3: Summary of end-user surveys.

Type of sample/

Survey S : Survey method |Location Information collected

ample size

Kuspis & Convenience/ Public callersto | Based in Disposal methods

Krenzelok 500 the Certified Pittsburgh,

1996 Regional Poison | Penn.

Information
Center

Bound & Random/ - Southeastern | Disposal methods; reasons

Voulvoulis 392 England for disposal; divided into

2005 drug types.

WCRC Random/ Telephone King County, | Quantity of medicines in

2006 410 Wash. household; plan to use
medication; willingness to
properly dispose and most
convenient location;
likelihood to return to a
pharmacy; belief that it is
the manufacturers'
responsibility

BAPPG Convenience/ Collection San Disposal method; reason for

2006 1169 events Francisco disposal; storage time

Bay Area,
Calif.

Seehusen Convenience/ Outpatient Fort Lewis, Disposal methods; whether

& 301 pharmacy Wash. various disposal methods

Edwards are "acceptable;" quantity of

2006 unused or expired medicine
containers at home; quantity
of current medications;
pharmacy visits in prior 3
months; disposal advice
given by a medical provider

Morgan Convenience/ Retirement N.H. Reasons for disposal,

2001 73 community annual quantity and cost of
medication waste; divided
by drug classes

Boivin Random/ Telephone Sudbury and | Disposal methods

1997 ? local districts,

Ontario,
Canada
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Table 4: Disposal methods and reasons for disposalund in residential surveys.

Residential
Survey BAPPG Boivin Bound &_ Kuspis & Seehusen & WCRC
_ 2006 1997 Voulvoulis Krenzelok Edwards 2006
Disposal 2005 1996 2006
Method
45.2% 31% 63.2% 54.0% - 52%
Trash
Sink or toilet 28.0% 46% 11.5% 35.4% 35.2% (sink); | 20%
Ink or toile (toilet) 53.8% (toilet)
- 17% 21.8% 1.4% 22.9% 2%
Pharmacy
- - - - - 0,
Doctor 1%
Return to a - - - - 14.0% -
health care
provider
- 0, - - - -
Physician 2%
- - - - 0, -
Store at home 54.2%
0, - - - - -
HHW event 16.1%
Gave to 2.1% - - - 11.0% -
someone else
0, 0, 0, - - 0,
Other 16.1% 4% 3.5% 1%
- - - 9.2% - 23%
Does not apply

Note: Morgan 2001 is not included because it did not include disposal questions.

Additional survey knowledge

While this study could not cover all end-user digddopics, other surveys have looked
at other aspects of pharmaceuticals such as reémotisposal, amount of
pharmaceuticals in the house, and the disposaffefeht therapeutic classes of drugs.
Typical reasons for disposal include: expired otammer needed/condition resolved
(BAPPG 2006). End-users also typically dispose eflitations when they are cleaning
their house, which indicates that a permanent dalgarogram, as opposed to a periodic
collection event, will better accommodate resideraisdom house cleaning (Morgan
2001).

Two surveys have looked at the volume of medicagiodr-user’s store at home. WCRC
(2006) found that the majority (60 percent) of sents had less than ten medicine
containers in their household, almost a third (8dcent) had 10 to 24 containers, and 7
percent had 25 to 50. Only 1 percent had more 5l0acontainers or no medicine
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containers at all. Only one-third of residents régathey are currently using or planning
to use all the medicines in their households imidae six months. Seehusen and
Edwards (2006) surveyed patients at an Army medealer and found that less than
half (43.6 percent) have no unused or expired nag¢idics at home, while almost half (48
percent) have 1-5 medications. Almost 20 percedtdia0 medications. Many of these
medications may end up being disposed of in theréut

Bound and Voulvoulis (2003) conducted a study sltmited Kingdom that examines
disposal habits for eight therapeutic classes afmplaceuticals to examine how behavior
varies by drug type. For example, while nearly 8€cpnt of people consume all
painkillers, only 18 percent consume all antibietiBound and Voulvoulis also used
disposal data, pharmaceutical metabolism ratdseimmtiman body, and removal
efficiencies of wastewater treatment works, to niddev two different drugs, metoprolol
and ibuprofen, differ in their pathway to the eoviment (e.g. from disposal to household
waste to landfill to surface water, or from exavatio a wastewater treatment plant to
surface water).

END-USERDISPOSAL: PROGRAMS AND OPTIONS

There is no clear solution for the proper dispasgdharmaceuticals by end-users.
Disposal guidelines, such as those recently retelagehe White House Office of

National Drug Control Policy (ONDCP), often adviesidents to make pharmaceuticals
unpalatable to discourage prescription drug abesar® throwing them in the trash (see
Appendix A) (ONDCP 2007). The ONDCP guidelines asoise people to flush drugs
down the toilet only if the label specifically meants this action, and to take advantage of
community pharmaceutical take-back programs iflaibéte.

Policy options to address pharmaceutical disposdlide permanent collection at
household hazardous waste facilities or other iopatsuch as pharmacies; a mail-back
program; special collection events; or drug reaygliwhich entails the donation of
unused, unexpired pharmaceuticals from licensedaak@cilities to low-income
patients. Controlled substance regulations preséatrier to implementing any of these
programs because only law enforcement officials awept controlled substances from
end-users.

Drug Recycling Programs

A policy option that has the potential to reduoe éimount of wasted pharmaceuticals is a
drug recycling program. California Senate Bill 78Bpnsored by Sen. Joe Simitian,
authorized counties to collect unused pharmacdsticam nursing homes, wholesalers,
and manufacturers and redistribute them to megiaadligent patients. The medication
cannot be a controlled substance and cannot hareibehe possession of a patient or
any individual member of the public. The confidahty of any patient to whom the
medicine may have been originally prescribed mashhintained (such as in the case of
skilled nursing facilities where the end-user newek possession of the medication).

The drugs must be unexpired, unopened, and in taprpef packaging. The bill also
protects certain persons and entities acceptisgoding, and dispensing pharmaceuticals
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against liability. Several other states have absspd legislation allowing drug recycling
programs. Tulsa, Okla., for example, has a welddsthed recycling program in place.

San Mateo County is the only county in Califorriatthas set up a recycling program. Its
pilot program, in place since August 2006, redisties pharmaceuticals from the long
term care wing of the County hospital to the mdtidadigent (Chiang 2007). Though it
is too early to determine the success of this @nogione difficulty it has encountered is
the mismatch of medications donated, mostly frodey patients, to medications
needed (Chiang 2007).

A number of concerns surrounding drug recyclingen@mvbe addressed to set up a
program. The privacy of the donating patient, all agethe safety of the receiving
patient, needs to be protected. The donated drugs Ime viable, not tampered with, and
authentic. Proper handling and storage is requaganost medications are sensitive to
temperature and humidity. These risks are minimtmszhuse California law stipulates
that drug recycling programs can only use drugshheae been handled only by licensed
medical facilities. Drugs wrapped in single-dosekaaing would likely be the most
appropriate candidates because the drug woulddteqgded against tampering, and each
dose would be labeled with the lot number and etioin date. The burden of
administering the program presents another conesrdpnated medications would have
to be cataloged and tracked. This requirement dolespecially taxing for small
nursing homes (Miller 20054 recycling program would also need an adequate,
consistent supply of medications. These critiquesaat change the fact that, as found by
past surveys, a large dollar amount can be assdorgth unused pharmaceuticals
disposed of by institutions (Boivin 1997; Hause0@0Crisostomo et al. 2006).
Additionally, the two programs currently in placancbe used as models to navigate
through the difficulties.

Permanent collection programs

Some jurisdictions in the United States have imgeted or are considering disposal
programs for the public. To comply with controlleabstance regulations, a disposal
program can refuse to accept controlled substamcesolve law enforcement officials.
Another possibility is to apply for an exemptionrfr the DEA, though no program has
received such an exemption thus far. The most camyravailable collection program in
the United States is at household hazardous wasléiés, which cannot accept
controlled substances. Medications from hazardasefacilities ultimately undergo
hazardous waste incineration. In general, residgmisld contact their local hazardous
waste center for information about drug dispos#éhe©options include collection at
pharmacies or police stations, or a mail-back @ogr

Pharmacies

Though collection programs at pharmacies must electwntrolled substances, they at
least offer end-users a convenient way to getfridedications. The Washington State
pilot program, which currently collects unwantedphaceuticals at seven locations in
five counties, plans to submit a protocol and wateehe DEA for an exemption to
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allow for the collection of both non-controlled acohtrolled pharmaceuticals in the
same drop-off box (Johnson 2007).

Collection at pharmacies is more common internatignwhere it is funded by the
government, retailers, or manufacturers. In theogean Union, 11 countries have
pharmaceutical take back programs in place whidhwatitizens to return unwanted
pharmaceuticals to local pharmacies (NWPSC 200v@r Galf these programs are
funded by the pharmaceutical industry or by rgithdrmacies only, while the rest are
funded by municipal or national taxpayers (NWPSO7)0The programs are operated
by retail pharmacies or by public or private wasiatractors (NWPSC 2007).

The Return Unwanted Medications (RUM) Project irstkalia, established in 1998 by
the Commonwealth Department of Health, allows cores to take unwanted and out-
of-date medications to community pharmacies (A@0€l7). The program is operated by
a national non-for-profit company and funded byAustralian government (Appel
2007). In 1998 the program received $3 million (#alsan dollars) for three years, and
in 2005 it received $6 million (Australian dollafey a further four years (Appel 2007).
Community pharmacies collect the medicines at rs, @nd pharmaceutical wholesalers
have agreed to a generous discount in chargefeedy and collection of RUM Project
containers to pharmacies (Appel 2007). Each momtivarage of over 30 metric tons
(30,000 kg) of unwanted medicines are collectedsscAustralia and ultimately
destroyed by high temperature incineration (Ap@¢l 7).

Canada has ongoing disposal programs in a fewmeresiand regional “Medication
Cabinet Cleanup” Campaigns (NAPRA 2002). In Brit@dblumbia the law requires
manufacturers to take cradle-to-cradle responsilbior their products (TDC
Environmental 2004). Ninety percent of pharmaareBritish Columbia allow

consumers to drop off unwanted pharmaceutical@gopthe British Columbia
Medication Return Program (NAPRA 2002). Residenay mso drop off unwanted
medicines at pharmacies as part of a voluntaryraragn Prince Edward Island, Canada.
Pharmacies transport the drugs to a solid wastegement company, which pays for
proper disposal (TDC Environmental 2004).

There are also some examples of drug collectiograros at pharmacies in the United
States. The Washington State pilot program, meati@bove, was launched in October
2006. As of February 2007 it had collected 60 btscké medicine, with an average
weight of eight pounds per bucket, at a cost of0$200 for set-up and planning (Johnson
2007). People generally have been following thealions on what material to put in the
container; the “non-drug” contamination rate haly tmeen about 1 percent (Johnson
2007). The program has faced challenges with filgdosal and with containers and
supplies. Administrators are uncomfortable usirgltdcal waste-to-energy facility for
environmental and political concerns. The hazardeaste disposal companies they have
considered are required to inspect every contaaneating security concerns, and do not
have the required State Board of Pharmacy liceddss, the incinerators are far away,
creating storage and transport difficulties, argpdsal costs are quite significant
(Johnson 2007)he program has procured pilot containers that$680. They have
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also used a supplier in New Jersey for tamper-ptede U.N.-approved buckets because
suppliers on the West Coast are prohibitively espen though this action entails high
shipping costs (Johnson 2007).

Another collection program, in Clark County, Wasé funded by the County and
involves the participation of more than 80 peragtharmacies (TDC Environmental
2004). Residents can drop off medications in theginal containers if it includes the
medication name, is sealed, and does not leakhasdll patient information removed or
blacked out (TDC Environmental 2004). Residentsdrap off controlled substances at
the County Sheriff's Department (TDC Environmer@04). Pharmacies ship the
materials to the County’s hazardous waste venddC(Environmental 2004).

In California, the City of Palo Alto collects metans at the Regional Water Control
Plant (City of Palo Alto 2006). The Marin County &l Department collects
pharmaceuticals at six pharmacies; it has collected 300 pounds of pharmaceutical
waste (North 2006).

Proposed legislation in California would require@eyretailer of pharmaceutical drugs to
implement a drug collection program (SB 966). Thismay be intended just to generate
awareness, as a bill requiring every retailer tadfand implement collection is not likely
to pass. The bill also does not take into accoantrolled substances.

Police stations

Another solution for a permanent collection progitaiat includes controlled substances
is collection at police stations. San Mateo Couatyched its collection program at
police stations in four cities, as well as the QguBheriff's Department, in September
2006 (Chiang 2007). The program has been succehsfufar and has not encountered
major implementation barriers. As of February 2@0¥d collected 590 pounds of
expired and unused drugs and had only cost thetg @324 in disposal costs (Gordon
2007). The program has generated inquiries froraratiterested jurisdictions and has
been replicated in Vacaville, Calif. (Gordon 2007 uses white-painted mailboxes
donated by the U.S. Postal Service with instrugtiomtten in English and Spanish
(Chiang 2007). The police sort the contents to ensathing inappropriate is in the
boxes (illegal substances, sharps, mail, etc.)jglaincidence of misplaced items has not
been reported (Chiang 2007). Police officers taleecontents of the boxes to the
Maguire Correctional Facility, a trip officers ey make on a regular basis. A licensed
hazardous waste collector then collects the drags€ineration (Chiang 2007).

Mail-back

A mail-back program may be a good option for raraas, where residents are more
dispersed, and would be especially beneficialalldws for the collection of controlled
substances. Agencies in the San Francisco Bayakeeapplying to the DEA for an
exemption to allow residents to mail pharmaceutitala reverse distributor
(Zarrehparvar 2007). Reverse distributors currecailynot accept pharmaceuticals from
end-users. The Bay Area is still awaiting apprdr@in the U.S. Postal Service to go
ahead with a pilot program (Zarrehparvar 2007).
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Legislation in Maine requires the Maine DEA to spta mail-back program (Title 22
§2700). This program would distribute prepaid mawe&opes to the public at various
locations such as pharmacies, physicians’ offiaed, post offices. This program allows
for the collection of controlled substances, ay @A personnel would receive and
handle unwanted pharmaceuticals. Because it hksddanding, the Maine DEA has not
yet set up the program. Proposed legislation, hewealls for a one-time appropriation
of $300,000 from the General Fund to set up thgnam (LD 411).

Special Collection Events

There are a number of examples of collection evéiite Northeast Recycling Council,
Inc. held eight pilot collection events as paritsfproject to develop effective and legal
guidelines for the collection and destruction oaAphaceuticals from the public
(Rubinstein 2006). It published a useful guidetfolding collection programs. Another
example is the regional collection event held m 8an Francisco Bay Area. The event
was a huge success: 1,500 residents disposed3sf Bghinds of pharmaceutical waste at
39 pharmacies (BAPPG 2006). A complete summariiefdollection event is available
(BAPPG 2006).

Other pharmaceutical waste management programs

The Unused and Expired Medicine Registry (UEMR)paline registry for wasted
pharmaceuticals, collects data to help understa@dhtpact of unwanted medications
and to improve pharmacy policy, patient safety atidcation, and options for more
appropriate prescription of mediations (UEMR 2006).

The Stockholm County Council in Sweden takes a happroach to pharmaceutical
waste management. It gives prescription prioritpttarmaceuticals that are not harmful
to the environment and plans to influence the plaaeutical industry to take into
account environmental issues in the long term (&tolen County Council 2006). The
environmental risk and environmental hazard of wegthns marketed in Sweden are
assessed and classified as part of this efforckBtmm County Council 2006). The
Council recommends taking into account the costetffeness and environmental
impact when comparing medications that are equalfg and suitable for their intended
purpose (Stockholm County Council 2006).
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1. PHARMACEUTICALSIN WASTEWATER:
SANTA BARBARA COUNTY PERSPECTIVE

Disposal programs

No formal permanent pharmaceutical disposal programrently exists in Santa Barbara
County, though many residents call the County kofasdisposal advice. The Recycling
Resource Guide for Santa Barbara County advisetergs to drop off medications at
their local pharmacy or at one of two householdandaus waste facilities (CSBPW
2005). The authors contacted the City of Lompodifa@nd verified that it accepts
medications. The other facility listed in the gyittee Community Hazardous Waste
Collection Center (CHWCC), is located on the Unsitgrof California, Santa Barbara
campus and run by Santa Barbara County. The Cdeas$es the space from the
University, manages the program, and contractsnigdysity employees to operate the
program. The City of Santa Maria also has a permiamgzardous waste collection
center.

Although the Community Hazardous Waste Collecti@mt€r at UCSB has accepted
expired and unused medications in the past, rectrelUniversity administration has
expressed concerns about liability issues (Robi2887b). The University has asked the
County not to advertise collection of pharmacelgied the CHWCC (Robinson 2007b).
The Hazardous Waste Program Manager at UCSB, EZader, informed the authors
that the University is hesitant to allow the aceepe of any pharmaceuticals at the
CHWCC because it is not allowed to collect conadlsubstances (Carter 2006a). In
addition, the UCSB administration is concerned alaolrertising the facility as a place
that accepts medications because of issues ofgyritiaeft, and an increase in
participation and volume of materials (Carter 200&arter also added that the majority
of pharmaceuticals are not hazardous waste byitlefinso UCSB does not want the
facility to be the main place for disposal (Ca2606b).

The County of Santa Barbara currently sponsorsdayehazardous waste collection
events in Santa Ynez and New Cuyama (Robinson 30Bhlarmaceutical waste is
accepted at these temporary events (Robinson 2007b)

There has been collection of drugs in Santa BarBGartmty as part of a “trash your stash”
program intended to control substance abuse (TYS)2@Community members can
voluntarily dispose of legal and illicit drugs andrcotics in tamper-proof, secure
depositories in Santa Barbara, Santa Maria, Lomgod,Santa Ynez (TYS 2007). These
boxes, often funded by hospitals, cost $4,000-86i0@he past and would be more
expensive today (Gillingham 2007). Police officesdlect and sort the drugs for
destruction (Gillingham 2007). In the City of SaB@rbara, the Narcotics Division of the
City of Santa Barbara took over the program in 2(Rdbinson 2007a). The tedious
process of sorting drugs and the unintended ubexds for disposal of sharps posed
administration challenges, causing the police depant to consider discontinuing the
program (Robinson 2007a). The police departmergesiied that local doctors’ offices or
clinics used the boxes for disposal of their dragd sharps (Robinson 2007a).
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Presence of pharmaceuticals

Although water testing in the Santa Barbara regias not been conducted, it is highly
likely that pharmaceuticals would be detected. Reteconducted in Spanish and
Canadian municipalities with populations around,000 or less has revealed the
presence of multiple pharmaceuticals in treatedeveester effluent (Carballa et al. 2004;
Brun et al. 2006). In Southern California, a prefiary study done at Los Angeles
County’s Whittier Narrows Reclamation Plant fourtthpmaceuticals in wastewater
effluent; compounds ranged from erythromycin (aotib) to fluoxetine (antidepressant).
A San Diego study also looked at the presencehainaful of manmade compounds and
detected ibuprofen and clofibric acid (Lorraine &tfgrove 2006).

More presence data for Southern California wilblailable this year, as the Southern
California Coastal Water Research Program (SCCW&&)rrently conducting a
widespread survey of emerging pollutants in Ventuos Angeles, and Orange counties.
The comprehensive survey will include wastewatBuémts, treated wastewater
effluents, surface water, fish tissue, and sedimérte results are expected to be
released in late 2007. The SCCWRP is also in thegss of designing a Southern
California Bight survey and will include pharmadeats in the scope of their project.
The Bight Survey will also include parts of Santliara County, but the organization is
unsure what types of samples will be included.

Potential contamination from WWTPs, landfills, and septic tanks

WWTPs

To collect sewage from households and businesassnetworks of pipelines run
underground between the source and where it itettedhe Goleta Sanitary District
(GSD 2002) alone services 120 miles worth of pigdi Sewer pipe leakages could be a
major source of contamination of pharmaceuticalgrémindwater; 80 percent of
groundwater samples have been exposed to sewsrdedkhave tested positive for
pharmaceutical compounds (Kummerer 2004b).

Ten wastewater treatment plants (WWTPSs) collecttesat sewage in Santa Barbara
County (Table 5) Conventional wastewater treatneensists of primary and secondary
treatment. Primary treatment allows influent totijpan based on density; solids that
float or settle to the bottom are filtered out, leHiquids and smaller particles pass
through. A common secondary treatment proceszesilbacteria to break down organic
material in an aerated tank; then, the materiallessved to settle and the water is filtered
again. The majority of the treatment plants in@winty utilize secondary treatment
technology. The Goleta Sanitary District and Lai$tora Wastewater Treatment Plant
are notable exceptions. La Purisima only utilizesary processes, while Goleta
employs a blended primary/secondary process, alydadnaction of the total influent is
treated using secondary technologies (GSD 2002atnerg 2007). Sometimes a
tertiary treatment process, usually chlorinatisnytilized to further treat wastewater.
Only two facilities in Santa Barbara use tertiagatment
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Table 5: Wastewater Treatment Plants (WWTPSs) in Santa Barbara&County.

Capacity

Treatment (acre feet Level of Recycled Water Effluent Discharge
Plant Treatment Uses
per year)
Buellton 728 Secondary Groundwater Percolation basins that
WWTP recharge recharge the
groundwater aquifer
south of the city
Carpinteria 2,240 Secondary Treatment plant 1000-foot outfall pipe to
Sanitary landscape irrigation | the ocean
District
Goleta and 14,562 Blended Landscape One-mile outfall pipe to
Goleta West primary and irrigation, toilet the ocean
Sanitary secondary; flushing
Districts tertiary for
recycled water
Laguna County 3,584 Tertiary Pasture irrigation Reverse osmosis
Sanitation effluent injected into a
District class 1 non-hazardous
well; other effluent used
for irrigation
La Purisima 448 Primary Groundwater Groundwater recharge
WWTP recharge; and irrigation
pasture/crop
irrigation
Lompoc 5,600 Advanced Sewer line cleaning; | Santa Ynez River
Regional secondary dust control &
Wastewater compaction; city
Reclamation street tree irrigation
Plant
Montecito 1,680 Secondary None 1,600-foot pipeline to the
Sanitary ocean
District
City of Santa 12,321 Secondary/ Landscape 8,720-foot pipeline to the
Barbara, El tertiary irrigation; toilet ocean
Estero WWTP flushing
City of Santa 8,737 Secondary Groundwater Groundwater aquifer
Maria WWTP recharge; pasture recharge
irrigation
Solvang 1,120 Secondary Groundwater Percolation basins
WWTP recharge

Source: sbwater.org 2007

Risk of pharmaceutical environmental contaminatesulting from WWTP effluent is
minimal for much of the county, as four facilitipgpe effluent to the ocean, employing a
120:1 ocean-effluent ratio of dilution (CSB 2008 2007; GSD 2002). The Lompoc
facility, however, discharges its effluent to then&& Ynez River (CL 2005). The
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remaining plants utilize percolation basins to eege groundwater aquifer (sbwater.org
2007). For these facilities, groundwater contaniamais possible.

Septic Systems

A study of septic systems in Santa Barbara Coumty @onducted in 2003 by the
County’s Department of Environmental Health SersicEhe study found that over 9,000
septic systems are currently in use countywideussisg an average household size of
four people and an estimated County populatior08{@00 (U.S. Census 2005), an
estimated 9 percent of the county population uspicssystems instead of sewer lines.
Though this number is lower than the national ayer@5 percent; Swartz et al. 2006),
concern has been raised because many of the sgpt@ms are located near surface
waters where elevated bacteria levels have beended. Additionally, many of the
systems are located inland where the leachlinesvallscharge to percolate and
contaminate groundwater aquifers that are usedsasrae for drinking water. Elevated
nitrate levels have been found in Santa Barbaramngaipply wells located near areas
with a high density of septic systems (Questa Egying Corporation 2003). This is an
indicator that septic systems may have contamingiteaindwater. Approximately 75-85
percent of the County’s commercial, industrial agdicultural water comes from
groundwater aquifers.

The County Wastewater Ordinance was approved i 488 included changes related
to septic tank siting and design, requirementpfowision of septic tank access risers,
prohibition and required abandonment of hollow seeppits, and new inspection and
reporting requirements for servicing septic systdmachlines are now the preferred
method of disposal of septic tank wastewater. Tds¢ majority of septic systems are of
the traditional variety (with a septic tank, distriion box, and a drainfield); less than ten
provide additional treatment or utilize a differeligposal method (such as mounds or
pressure-dosing leachfields) (Questa Engineerimgdation 2003).

Landfills in Santa Barbara County

There are five active solid waste landfills curhgiperating in Santa Barbara County:
City of Lompoc Sanitary Landfill, Santa Maria Samit Landfill, Tajiguas Sanitary
Landfill, the Vandenberg Air Force Base Sanitarndfil, and the Foxen Canyon
Sanitary Landfill (Table 6). There are an additio2 closed solid waste disposal sites
throughout the county. The majority of the Counstdid municipal waste is collected
and disposed of at the Tajiguas site. Only twdeflandfills within the County have
liners; the rest are unlined (CIWMB 2001b-f). Additally, most are underlain by highly
permeable sandy or silty soils that allow leachatgercolate fairly rapidly and
contaminate groundwater (CIWMB 2001b-f).

These landfill conditions mirror the results oftady that analyzed 224 municipal solid
waste landfills in California. The “typical Califioia landfill” is:

“publicly owned, active, located inland, eitherlyulinlined or partially
unlined (in the case of active sites), fully una@ee and has no gas
collection system. The typical landfill has a pdted disposal area of
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55.5 acres and a permitted disposal volume of dlibmcubic yards. The
typical landfill is underlain by sand and/or grgugs a minimum depth to
underlying groundwater of 34.5 feet, and receivea\gerage annual
precipitation of 16 inches” (CIWMB 2001a).

This CIWMB study describes some of the worst sittngditions for a landfill. Sand and

gravel are extremely permeable, and without a lihere is no assurance that leachate is

contained.

Table 6: Listing of sanitary landfills in Santa Barbara County.

Landfill Site Size Soils Liner Notes
City of Lompoc 115 acres | Clayey silts None
Santa Maria 290 acres | Primarily sand and Double Site is immediately
gravel composite liner | adjacent to Santa
Maria River
Tajiguas 78 acres Clays and sandy loam | Composite liner
Vandenberg Air 172 acres | Sand that is interlaced | None Extraction system
Force Base with silty sand, clayey treats groundwater,
sand, clayey gravel then stores it to use
and clay for dust control and
irrigation
Foxen Canyon 37 acres Gravel, sand and clay | None Surface runoff flows

to Santa Ynez River

Source: CIWMB 2001b-f
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V. INSTITUTIONAL SURVEY

Because medical institutions such as hospitalphadmacies need to keep a large stock
of medications on hand to run their businessdslldws that some of this stock expires
or becomes obsolete before it is able to be sads€quently, drug waste from these
institutions and others may be a major source afphaceutical compounds discharged
to the environment. This hypothesis is supportethkyresults of past surveys regarding
institutions, including Chapman (2003), Oliver @idapman (2003), and Kuspis and
Krenzelok (1996), discussed previously. MedicatiingBons also serve as the main
suppliers of pharmaceuticals to the public, anslitnportant to gauge the extent of this
direct contact. For these reasons, the presen¢ygwas conducted to gain an estimate of
local quantities of wasted drugs, current disppsattices, feasibility of a drug recycling
program, and likelihood to support a disposal peagfor the public.

Respondents were selected groups of institutio®ama Barbara County, including
pharmacies, nursing homes, hospitals, and hospgibese facilities are likely to have the
greatest storage of pharmaceuticals on hand asdtleumost potential for being
significant contributors to pharmaceutical dispo3aley are also the most relevant
because, under current legislation, these faglgjigalify to participate in a drug
recycling program to redistribute unused medicaitanuninsured residents. Additional
institutions that were considered but ultimatelglaged from the survey were outpatient
facilities, doctor’s offices, and clinics becauseh®ir size and number; it wasn’t feasible
to contact all of them.

METHODOLOGY

The survey was conducted by the authors over tbagturing December 2006. Each
institution was asked 15 questions, both open-eadéddcategorical, and multiple
responses were accepted for some of the quesfidihsugh the meaning of each
guestion was uniform across all institutions, #reguage of the questions was tailored to
each category; for example, “resident” was sulisiitdior “customer” when questioning
nursing homes instead of pharmacies. Topics covaréte survey included:

* current disposal practices,

* contact with the pubilic,
likelihood to supply/support a recycling program,
likelihood to support a disposal program for thélpy and

e awareness of the issue.
Copies of the survey instruments have been includégpendix B.

An attempt was made to contact all hospitals, ngreomes, hospices, and pharmacies in
Santa Barbara County. The list of institutions waspiled from yellow page searches
during the spring and fall of 2006. Santa Barbavar@y was chosen as the boundary in
this survey because a representative from the @asiimine of the clients for this project;
thus, our research was motivated by a need to miressulting recommendations in a
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manner that would be applicable for the Countyingjut a clear picture of practices and
perspectives within its jurisdiction.

RESULTS AND DISCUSSION

Response rate

At the completion of the survey, 116 facilities e&ontacted, 87 of which fit the
intended category; 42 responses were obtained, twal response rate of 48 percent
(Table 7).

Pharmacies were the most willing to answer the tipues having a response rate of 55
percent; consequently, our analysis is weighteditdwo responses given by pharmacies.
We were able to find only one hospice in the abeidpecause one response is not an
analyzable sample, the responses were not inclndibeé data analysis. Because of the
large size of most hospitals, surveys were ofteacted to a management representative,
and in one case the representative answered tisé@anseon behalf of three chain sites.
Nursing homes had the lowest response rate (32pgrsome representatives were
unwilling to take the survey because they did raatentime, didn’t seem to have staff to
answer phone calls, acted only as a “middle-manf/&en pharmacies and their
residents, or didn’t have any direct control owesidents’ medications.

Table 7: Summary of response rates of institutionagurvey.

. Quantity Quantity Quantity percent

Facility attempted applicable surveyed surveyed
P PP y (of applicable)

Pharmacy 60 53 29 54.7
Nursing home a7 27 33.3
Hospital 6 6 3 50
Hospice 3 1 1 100
Total 116 87 42 48.2

Trash and drain are not common disposal methods

Respondents were asked to rank how often theitutishs used various disposal routes
using a five-point Likert scale, where 1 was nemai 5 was very frequently. The trash
and drain (the most significant methods in termpaiéntial environmental impact) are
not commonly used by the vast majority of the ities.

For hospitals, trash and drain received low sca®slid incineration, indicating that
unlike other locales, hospitals in Santa Barbarar®odo not have in-house incinerators.
The two highest scoring methods for hospitals weverse distributors and hazardous
waste. Hospitals’ use of hazardous waste to dispbgbarmaceuticals is unique when
compared to responses from the other institutions.
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Almost the only disposal method utilized by pharreads that of reverse distributor;
“other” was also a common response, often meamiaigwaste is returned to a corporate
warehouse. Here, too, trash and drain receivedloargcores.

In general, nursing homes scored trash more hitally other institutions. This departure
from the other categories could stem from the flaat many nursing homes are small,
and the resulting quantity of unwanted drugs issmall to hire a reverse distributor.
Another possible explanation is that without a ésingetwork, like a corporate
headquarters for pharmacies, independent nursimgfare unaware of the benefits of
using reverse distributors. Nursing home repres@etawho indicated another method
stated that they return unwanted medications tio #fiiated pharmacy. The most
common reason that nursing homes dispose of phautieals is because their residents’
prescriptions had changed; this need to disposesadents’ medications is similar to
results found by Braybrook, John, and Leong (1999).
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Figure 2: Average frequency scores of disposal meitls used by institutions.

Taken as a whole, the frequency that institutionSanta Barbara County utilize the
drain or trash is very low. On the other hand,ftequency of use of a reverse distributor
is almost exactly opposite that of the trash amindisee Figure 3). Reverse distributors
are also the most common disposal route amongutishs in King County, Wash., but
there the drain is a close second (Oliver & Chap@@iB). Results for Santa Barbara
differed in that the use of a reverse distribusomuch more common than dumping the
pharmaceuticals down the drain. A trend identifretoth studies is that individuals
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within the industry often lack clear guidance canagg proper disposal options. The
King County survey and the Santa Barbara survejateegignificantly from Kuspis and
Krenzelok (1996), where reverse distributors werementioned as a disposal method at
all.

It is not surprising that the majority of institoiis contract with a reverse distributor; as
discussed in the Background section, using rewdistebutors is a good option for
institutions because reverse distributors areiefitcand allow facilities to return some
unused medications for a credit, minimizing thelfiées’ economic loss. All institutions
should be encouraged to follow this trend to wilizverse distributors and divert their
waste streams away from trash and drain.

Although across the County the low use of trashdmadh is encouraging, room for
improvement exists: Facilities that do utilize theesh and drain indicated that it is their
main disposal method. Three of the four faciliies42) who responded 3 or higher for
trash rated the method a 5 (very frequently); also,of the three institutions who
responded 3 or higher for drain indicated a 5 gatin

“ Drain Reverse distributors

25

0 Hospitals
25 B Nursing Homes

[N
o
L

B Pharmacies

=
o
L

=
o
L

Number of facilities
Number of facilities

3]
L

04 . .‘l:l . —

o
L

Never Rarely Sometimes  Somewhat Very Never Rarely Sometimes ~ Somewhat Very
frequently frequently frequently frequently

Score of route frequency Score of route frequency

Figure 3: Comparison of drain and reverse distribubr disposal methodsThese graphs show more
clearly the responses for use of drain and rewdistgbutors as disposal methods for all surveyed
institutions; they are mirror opposites.

Educating consumers begins with educating pharnsacie

Institutions were asked whether they have beentiguesl by the public concerning how
best to dispose of unwanted pharmaceuticals. Nipetyent of pharmacies said “yes”;
lower percentages were found for nursing homeshasgitals (see Figure 4). This result
indicates that if a disposal program for the puldisnplemented in the future,
institutions (and pharmacies in particular) shdagdnformed to indirectly provide
information to residents.
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Figure 4: Institutions as suppliers of informationto the public. When asked, “Do customers (or
patients) ever ask how to dispose of their own oaitin,” pharmacies showed the highest percenthge o
an affirmative response. Therefore, the majoritjhef public appears to choose pharmacies to determi
the best disposal method for its leftover medicetio
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Figure 5: Disposal recommendationsThe variety of disposal recommendations to thdiputdicates
that an education campaign is needed.

As a follow-up question, institutions were nextesor their typical response. A variety
of disposal recommendations are given, ranging fi@king medications to a community
hazardous waste center to dumping it down the ds&e Figure 5). These results suggest
that confusion and uncertainty exists within theustry; thus, an education campaign
could lead to better, more uniform recommendattortbe public.

The most commonly recommended response is to tekkcations to the hazardous
waste facility. As discussed in the previous segtihis option is a limited one for
residents; at least one of the hazardous wast#iesc5anta Barbara County is hesitant
to accept pharmaceuticals because of DEA regulatiegarding controlled substances
and other liability issues. This disconnect shdaddemedied as soon as possible.

Supply for recycling program

Recycling programs have been characterized asiiagoto utilize unwanted, leftover
pharmaceuticals from medical institutions; howeuaplementing a drug recycling
program cannot be justified if there is insuffidisapply of donated medications to
support it. This study found that most institutiam$Santa Barbara County would not
have unused, unexpired medications to donate.

When asked if the facility would have medicationattcould be donated to a drug
recycling program, 33 of 40 institutions (82.5 e answered “no” (see Figure 6). The
explanation for this response came from a secoedtmun: what percentage of the total
pharmaceutical stock was disposed of. Most respuadsstimated the average to be less
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than 5 percent. Moreover, of the seven institutityas would have drugs appropriate for
a recycling program, only two dispose of more tBaercent (see Figure 7).

Responses to an earlier question revealed thahdsé common reason institutions
dispose of pharmaceuticals is because the drugsxpneed. However, there is little
chance the drugs would be donated pre-expiratioause even a small opportunity to
sell them creates an incentive to keep them asdsmapssible. Moreover, most facilities
use a reverse distributor to return these expiredications for credit, minimizing their
loss. Institutions would not receive these creidlitisey donated the medications.

The results from this survey indicate that theneatlikely to be a consistent supply of
usable medications to support a drug recycling ranog However, this survey provides
only a general idea of the amount of medicatioas ¢gio unused by institutions. Further
evidence could come from establishing a monitopragram to catalogue the amount,
frequency, and type of specific drugs that areassg of.
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Figure 6: Recycling program supply.When asked if their facilities would have unused anexpired
medications suitable to donate to a drug recygiragram, only seven of 40 institutions respondesk.y
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Figure 7: Percentage of pharmaceutical stock discded. This graph depicts the percentage of
pharmaceutical stock disposed of, as reported by espondent. The vast majority of institutionsneate
that they dispose of less than 5 percent of tlééd pharmaceutical stock. On average, nursing some
discard the greatest percentage. Several nursimgficommented that their residents’ prescriptioaew
always changing, as often as every six months;emprently, this could explain why nursing homes are
likely to dispose of more medications than othstiintions.

Support for a disposal program

To gauge institutional support for a disposal pangyrthe survey postulated a possible
scenario: a permanent drop-off box to which thelipudmuld bring their unused
medications. This question was directed only towdrdrmacies and hospitals. When
respondents were asked if their facilities wouldsider housing a drop-off box, many of
the pharmacies said they would; conversely, onby loospital would consider installing a
drop-off box. “Maybe” was the second most-commosvar among pharmacies, saying
they would have to ask their corporate headquafsess Figure 8).

Nearly 80 percent of the respondents do considepitbsence of pharmaceutical
compounds in the water to be an environmental condde other 20 percent were
uncertain, but not one respondent definitively tiidut was not a problem (see Figure 9).
This result may explain why facilities would suppardisposal program. However, this
outcome could also reflect a respondent’s tendémtyea-say,” or try to respond in a
manner that would please the interviewer.
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Figure 8: Drop-off box support. When asked if the respondent would consider housidigpp-off box
where the public could bring their unwanted medicet, many institutions responded positively. A
smaller, but significant number, indicated “maylbetause they would have to ask their corporate
headquarters.
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Figure 9: Concern about pharmaceuticalsThe majority of respondents did believe that trespnce of
pharmaceutical compounds in surface waters wagitinb@ate environmental concern; in fact, no fagilit
responded “no.” This could explain why most fa@htwould support implementing a disposal program f
the public.
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CONCLUSION

This survey of selected Santa Barbara health osteutions resulted in a picture of
disposal practices and sentiments of roughly affacilities in the County. The results
reveal that the majority of institutions contragthwreverse distributors to dispose of
unused medications. Additionally, institutions camve as an indirect link to educate the
public concerning proper pharmaceutical disposatfres. The results do not suggest
that a recycling program would be successful int&8arbara, as supply may be too
small to support it; more conclusive evidence cdddbtained by establishing a
program to monitor exact quantities and types @irptaceutical waste.

Responses reveal that the majority of institutiaresgenuinely concerned about
pharmaceutical contamination, which is manifested shared sentiment of cooperation
among the respondents. This finding is encouragimysignals that if the County
government were to implement a disposal progranthi®public, many institutions
would support the move. It is necessary to notewltnen asked which entity should take
responsibility to address the pharmaceutical-digpigsue, many said that a collective
effort is needed, but “government” was the most wmm response. Therefore, this
finding suggests the local government will likelyeal to instigate the movement toward
establishing policy solutions.
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V. END-USER SURVEY

Unlike the institutions, the end-user (the pubischot regulated in any aspect of
pharmaceutical disposal, so end-users may disgdabeiounused pharmaceuticals in
any manner. Typical disposal methods include thehtand drain, and drugs disposed via
these methods can contaminate ground and surfaeesvd/ithout a formal disposal
program, end-users are left with few alternativeans. Thus, the goal of this study is to
determine the disposal practices of Santa Barlgsidents and eliminate the disposal
dilemma by proposing potential pharmaceutical dispprograms for Santa Barbara
County and diverting waste from wastewater treatrpiamts (WWTPs) and landfills. To
inform the disposal program recommendations, adestion end-user survey was
conducted to gain insight into residents’ mediaise, disposal habits, awareness of
pharmaceuticals in surface water, willingness tigpate in a disposal program, and
how much end-users value a disposal program.

SURVEY INSTRUMENT

The end-user survey was incorporated into the @e@wast Survey (CCS), which is a
survey conducted by the University of Californiang& Barbara Social Science Survey
Center. See Appendix C for a copy of the survetrumsent. The CCS targets residents in
Santa Barbara and Ventura counties and consisfsesttions on local issues including
financial prosperity, housing, and transportatemong other topics. The surveyas
conducted by telephone on weeknights between Ja8uand February 26, 2007.
Telephone numbers were generated from a list gfrafixes in Santa Barbara and
Ventura Counties. Randomly selected four-digit bars were added to those prefixes,
ensuring that both listed and unlisted numbersama€egual chance of being selected.
Interviews were conducted in both English and Sggaand averaged 14 minutes in
length. All survey respondents were at least 8g/ef age. In total, 1,657 households
were contacted, and 1,023 interviews were complébed cooperation rate of 62
percent.

Medicine use and awareness were binary yes/noignestnd were included in the
survey to examine the relationships between useaageness and people’s willingness-
to-pay for a disposal program. Questions aboutodiglppractices and participation were
included in the survey to understand regional diapbehavior and sentiments; the data
from these questions will add to the existing surkieowledge related to end-user
disposal habits and willingness to participate pharmaceutical disposal program
(Bound & Voulvoulis 2005; WCRC 2006). The dispogakstion was multiple-choice,
where the respondent selected one option. A swweegucted in King County, Wash.,
determined that the most convenient location fodigiee return was a pharmacy
(WCRC 2006). As such, the willingness-to-particgpguiestion was framed as a disposal
program where the respondent would return theiriomegs to their pharmacy. A five-
point Likert scale was used to measure willingrtesgarticipate.
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A contingent valuation (CV) question was includedhe survey and is the first CV
study for a pharmaceutical disposal program. Aaiemous choice referendum format
was used for the CV question, which was motivated blovember 2006 proposal
written by a study group in Maine and addressqaréminent personnel in federal
departments that are involved in the permitting eeglilation of pharmaceutical
substances. See Appendix D for a copy of the padp®be proposal called for a national
pharmaceutical disposal program and a funding nmeshmain the form of a $0.25
disposal fee on prescription drugs. The proposadifig mechanism was used to frame
the contingent valuation question as follows:

“The presence of medicines in surface waters i®&igg environmental concern. To
address this concern, there is currently a progosadid a surcharge to prescription
medication to fund a national disposal program.”

The explanation was followed with the question: ‘Wbyou be willing to pay [BID] per
prescription you purchase?” Bid amounts were rangdassigned from the following
options: $0.05, $0.10, $0.25, $0.50, $1.00, $1$2M0, $2.50. The original bid values
ranged from $0.05 through $1.50. After reviewing finst two weeks’ data, the lower
values, $0.05 and $0.10, were dropped and the higtees, $2.00 and $2.50, were
added. Although the question asks WTP in the camiea national program in order to
mirror the Maine proposal, we assume that the lsrfedbm implementing a disposal
program are mainly local, and the WTP for a natigmagram will not differ from the
WTP for a local program; thus, these benefits veemrayzed from a local perspective.

ANALYTICAL METHODS

Pearson correlation coefficients were calculatedéatify relationships between
variables such as medicine use or awareness anohdaphic variables such as age and
education. The data from the dichotomous choicéirgent valuation question were
used to estimate a logit model to predict the podibg of a “yes” response based on the
disposal fee amount (BID) and other indicator \aga such as gender, age, awareness
of issue, income, ethnicity, and political partyh#gher BID is expected to result in
lower probabilities of “yes” responses. Estimatadrihis multivariate model allows for
the calculation of average willingness-to-pay (WTW)'P was calculated using two
equations. Equation 1 allows for the existenceegfative WTP values and is a more
conservative estimate (Hanneman 1984).

E(WTP) I% Equation 1

Another average WTP estimate assumes only posiéikees and is calculated using
Equation 2 (Hanneman 1984).

EWTP) =%ln(1+ &) Equation 2
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RESULTS AND DISCUSSION

The Central Coast Survey covers both Santa Baghatd/entura counties, while this
study focuses specifically on Santa Barbara Couynty was not significantly
correlated to survey question responses. Thusfiatataboth counties were used in the
analysis.

It should be noted that the median age of the @e@wast Survey is 49, while the
median age of Santa Barbara and Ventura coun&e34a# and 35.5, respectively (U.S.
Census 2005). A possible explanation for this déffiee is that younger residents often
use a cell phone as their primary phone insteadlandline; the CCS only contacts
households with landlines.

Survey data from the medicine use, disposal, aveagrand willingness-to-participate
guestions are summarized in Table 8.

Table 8: Results from end-user survey.

Question Response Percent

Have you taken any over-the-counter or prescription Yes 46.5 %

medicines in the past 24 hours?

(n:]_ 003) No 535%

How do you typically get rid of unwanted or expired Trash 45.2 %

prescription or over-the-counter medicines in your Toilet or sink 28.0 %

household?

(n=817) Pharmacy 59%
Hazardous Waste 51 %
Center
Store at Home 11.8 %
Other 4.0%

Are you aware that medicinal compounds have been Yes 43.4 %

found in treated wastewater and surface waters?

(n:997) No 56.6 %

If a disposal program was implemented at local Very Unlikely 9.9%

pharmgmes, hqw likely would you be to return unwanted Somewhat Unlikely 27%

or expired medicines to your pharmacy for disposal?

(n=987) Neutral 85%
Somewhat likely 10.9 %
Very likely 67.9 %

Medicine Use

Forty-six percent of the respondents indicate tii@y have taken prescription and/or
over-the-counter medication in the past 24-houiopgeMedicine use is highly correlated
to age, with a correlation coefficient of 0.280 I§lea9). This is consistent with other
reports, which note that drug consumption increastsage (NCHS 2006). Because the
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survey age is skewed toward older county residémsgestimation of medicine use may
be an overestimate, as older residents are maly ki be taking medication.

Table 9: Pearson correlation coefficients (two-taéd) for medicine use and age; and awareness and
education, medicine use, and disposal methodariables: USE = medicine use in past 24 hours @no=
yes=1); AWARE = whether aware of presence of median water (no=0; yes=1); AGE = age of
respondent; EDUC = education level of respondemtéiy little formal education; 8=graduate school
education); DISPOSAL = whether respondent uses ttaget or drain as disposal route (no=0; yes=1).

AGE USE EDUC DISPOSAL
USE 0.280*** - - -

AWARE - 0.081** 0.124%** -0.210%**
Note: **, *** indicate significance at the 0.05 aid01 levels, respectively.

Disposal Practices

The most common responses for typical pharmacéulisposal practices are trash (45
percent), toilet or drain (28 percent), and stdrecane (12 percent) (Table 8). These
results are exactly opposite of the disposal hatbiisstitutions, which rarely use the
trash or drain as disposal methods.

Trash is the most common disposal practice, arsdfitialing is similar to the results of
the WCRC survey (2006), which observed that 52qyerof respondents typically
dispose of their medicines in the trash. A lowecpatage of respondents in the WCRC
survey, 20 percent, dispose of their medicineténtoilet or sink. Another survey done
in the United Kingdom found that only 11.5 percehthe respondents dispose of
medicine in the toilet or sink (Bound & VoulvouR§05). The U.K. observation is much
lower than the 28 percent observed in this suraag,is probably due to regional
differences in awareness of the issue. In genttrallnited Kingdom and Europe have
given higher priority to finding ways to mitigatee release of pharmaceuticals into the
environment.

The third most common option “store at home” (1&pat) is much higher than the
WCRC survey, which reported that “store at homdYy eaflected 2 percent of the
respondents’ behavior. While storing drugs at hpneeents their release into the
environment, it becomes a household safety rigkir®f drugs at home has become a
national health issue, as first-time drug useth@United States now experiment with
prescription painkillers more than marijuana (DHE{®6). Because most areas in the
United States do not have formal drug disposalamog, the White House recently
recommended that households dispose of their drygsaking them unrecoverable (i.e.
mixing with cat litter) and throwing them in thash (ONDCP 2007). As mentioned
previously, incineration is currently the recommedanethod of destruction, so formal
disposal programs would help divert pharmaceutiaate from the home, landfills, and
WWTPs.

Awareness

A majority of the respondents, 54 percent, areamgdre that medicinal compounds have
been found in treated wastewater and surface watelisating that education on the
issue may be beneficial. An education or advegisampaign may help move people’s
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disposal habits away from the trash, toilet, oksAs shown in Table 9, awareness is
negatively correlated to trash/toilet/drain disppssspondents that are aware of
pharmaceuticals in the water are less likely tpak® of their medicines via the trash or
plumbing. Awareness is positively correlated toadion level; respondents with more
formal education are more likely to be aware ofiiseie. In addition, awareness is
weakly correlated to medicine use, indicating fetple who take medicine may be
more aware of issues surrounding pharmaceuticals.

Willingness-to-participate in a disposal program

Respondents show a strong willingness-to-partieipat drug disposal program, with 79
percent of respondents indicating that they woeald/éry likely or somewhat likely to
return their medicines to their pharmacy (TableC8)ly 13 percent of the respondents
would be very or somewhat unlikely to take theugh back to their pharmacy.

In the institutional survey, the results reveal thast pharmacies would be willing to
house drop-off boxes as part of an end-user disposgram. Both parties involved — the
pharmacies and end-users — show a strong interestricipating in a disposal program
that requires dropping off unwanted medicationsharmacies.

CV of a disposal program

The contingent valuation analysis considers thiei@micing factors on a respondent’s
“yes” or “no” response to the referendum questlaraddition to the BID (proposed
disposal surcharge on prescription drugs), sewa@beconomic and demographic
variables are considered, including: GENDER (majdéetale=1); AGE, AWARENESS
(whether respondent is aware medicines have begwlfim surface water, no=0, yes=1),
political party, and ethnicity. Political party wasded into three groups: REPUBLICAN
(no=0, yes=1), DEMOCRAT (no=0, yes=1), and OTHERRHA (no=0, yes=1).
REPUBLICAN was the reference category. Ethnicityswaéso coded into three groups:
WHITE (no=0, yes=1), HISPANIC (no=0, yes=1), andMHR ETHNICITY (no=0,
yes=1). WHITE was the reference category. Income also considered but was not
significant.

Observations with missing data were excluded froenlogit model evaluation. Thus,

only 853 observations were used out of the 1,068 tdservations. Political party and
ethnicity had the highest non-response, with 1IdiGhmissing data points, respectively.
Different versions of the model were estimated,thatfinal logit model is reported in
Table 10. The coefficients for OTHER PARTY and OTRIETHNICITY were not
significant and were dropped from the original modeis indicates that respondents
from other political parties (e.g. Independent,driiarian) answer the same as
Republicans, and other ethnicities (e.g. Asianjv@nghe same as the white respondents.
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Table 10: Logit model results for dichotomous choie responses, and mean WTP for a
pharmaceutical disposal program.Response variable is the probability of a “yespmwse (Pr[yes]).
Model was Pr[yes]=f(bid, age, gender, democratpéaiigc, awareness)

Coefficient SE
Constant 1.234*** 0.325
BID -0.513%**= 0.092
GENDER 0.343** 0.022
AGE -0.016*** 0.002
AWARENESS -0.250* 0.150
DEMOCRAT 0.502%** 0.183
HISPANIC 0.416* 0.203
Grand constant 0.796
Equation 1 Equation 2
MEAN WTP $1.55 $2.28

Note: *, ** *** indicate significance at the 0.1.05, and 0.01 levels, respectively.

The coefficient signs for BID and AGE are as expéctvith the probability of a “yes”
response decreasing as both age and bid increaisandiicates that respondents are
sensitive to higher prices. Older respondentseme likely to respond “yes,” a finding
that may be connected to the fact that older pem@anore likely to be consuming
medication, so a surcharge would likely cost theanenThe marginal relationship
between CV responses and bid amount are displayedjure 10. A range of Pr[yes]
values are plotted against different bid amounite figure is consistent with a typical
downward sloping demand curve; as the bid amoues gp, the Pr[yes] goes down.
Other variables were held constant by taking thamalues.

0.8

0.7 A
0.6
0.5 A
0.4 -

0.3 A

Probability [Yes]

0.2

0.1 -

0 T T T T T T T 1
$0.00 $1.00 $2.00 $3.00 $4.00 $5.00 $6.00 $7.00 $8.00

Bid amount ($)

Figure 10: Relationship between the probability of “yes” response and bid amount, holding all
other variables constant.The slope is consistent with economic theory: Ashild price goes up, the
probability of a “yes” goes down.
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AWARENESS has a negative coefficient, which indésathat people who are aware that
medicines have been found in the water were lksl/lto respond “yes” to the disposal
surcharge. This result is opposite of what is etgeb@s it was assumed that people who
are aware of the problem are more likely to say:y®ne possible explanation for this
observation is that awareness is correlated witltaibn level (Table 9), and educated
respondents may also have awareness of other soci@nvironmental issues. Their no
response may indicate that they do not feel a degarogram is a priority problem.
Another explanation is that the awareness variahlglated due to respondent “yea-
saying” to please the interviewer, and that notedpondents who responded “yes” are
aware of the issue.

Conversely, the coefficient for DEMOCRAT was pogtiand statistically significant.
Democrats are more likely to say “yes” to a surghahan Republicans or other political
parties (e.g. Independent, Libertarian). This riesak expected because Democrats, in
general, are more supportive of government inte¢igrrand social programs. Hispanic
respondents are also more likely to respond “yeshé¢ disposal surcharge than white or
other ethnicity respondents. It is unclear why ldigp respondents are more likely to say
“yes” to the surcharge.

The results from the logit equation in Table 10w@sed to calculate the average WTP.
The average values for AGE, GENDER, AWARE, DEMOCRAITHER PARTY,
HISPANIC, and OTHER ETHNICITY were multiplied byeh respective coefficients
and summed with the constant for a ‘grand constaih# grand constant was used to
calculate the average WTP using Equations 1 anesBjts are displayed in Table 8. The
conservative estimate of average WTP is $1.55 pxcpiption (Equation 1) and the
larger estimate is $2.28 per prescription (Equa®pn

There are a number of different ways to convertaye WTP into a total value of a
disposal program. A simple way to calculate theigas to multiply the average
prescription rate by the total population, whickuls in a total value of $7,471,807.
However, this number is likely overestimated beeaust all residents, including
children, may buy that many prescriptions in a ygaaddition, adding the surcharge to
every prescription would burden the elderly witk tost of a disposal program, as
prescription use increases with age. People i63h&nd above age group average 17.0
medications per year, while people that are 44uatter average around 3.0 medications
per year (NCHS 2006).

To address the situation where elderly and infiesidents are burdened with disposal
costs, we chose to estimate the total value ofaarplceutical disposal program
assuming residents pay the surcharge on only itstepfiescription of the year. This
approach will prevent the costs from falling orpadfic demographic. When residents
only pay the surcharge on one prescription per, ybartotal annual value of a disposal
program is $621,181. However, this calculationnsiaderestimate because the survey

2 The national per capita prescription rate was nteploas 11.8 in 2005, although the prescriptioasrér
individual states may vary (U.S. Census 2006). d¢tamated 2005 population for Santa Barbara Coignty
400,762 (U.S. Census 2007).
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asked respondents to answer based on all of theuah prescriptions — not just one
prescription per year.

Table 11: Total annual value of a disposal progranm Santa Barbara County

1 prescription 11.8 prescriptions
per year per year
Total Value of Program $621,181 $7,329,937

CONCLUSIONS

Overall, the results show that the trash and dae@ncommon disposal routes for the
public, indicating that a disposal program, alonthvan education campaign, in Santa
Barbara County would be a beneficial investmene &tucation will make a difference,
as we observed that respondents who are aware ¢fshe are less likely to dispose of
their medicine in the trash or plumbing. Local desits also place a remarkably high
value on a disposal program. The costs of implemgiat program are typically less than
the amount the end-users value the program ($62}),4&ost comparison of various
programs is discussed in the Recommendations ah#fpitee cost of administering a
disposal program is less than its value, the diffee could be interpreted as economic
benefits to the County and its residents. In addjtinvesting in a disposal program
would not be wasted money because the regionsleets are also quite willing to
participate in a disposal program.
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V1. CONCLUSIONSAND RECOMMENDATIONS

This study focused on the disposal of unwanted cagidins as a source of
pharmaceutical compounds in treated wastewateregif] groundwater, and surface
waters. There is currently no clear solution faygar disposal of pharmaceuticals in the
United States, though various programs are eithptace or being considered around the
country. Program options include permanent colbectit household hazardous waste
facilities or other locations such as pharmaciesad-back program; special collection
events; or drug recycling, which entails the damabf unused, unexpired
pharmaceuticals from licensed medical facilitiefot@-income, uninsured patients.

We conducted surveys to determine household amitLitnenal disposal practices in
Santa Barbara County and used our survey resuitgaioate different disposal programs
and policy options. This section summarizes ouomeoendations for Santa Barbara
County:

+ We do not recommend a drug recycling program attthie, as we did not find
evidence for a reliable, consistent supply of usabédicines.

+ A campaign to educate residents is necessary: ietiie @hd trash are the most
common disposal habits among the public, whicmatebest-practice disposal
routes.

+ We recommend a permanent collection program torertbat residents have an
effective and legal way to properly dispose of timeedications.

DRUG RECYCLING

One of the initial goals of this study was to ewéuthe feasibility of a drug recycling
program. Counties in California may pass an ordieao collect unused, unexpired
pharmaceuticals from nursing homes, wholesales n@mufacturers and redistribute
them to the low-income uninsured (H&SC §150200-I60)2San Mateo County is the
only county in California that has set-up a reayglprogram. Though it is too early to
determine its success, one difficulty the progras éncountered is the mismatch of
medications donated, mostly from elderly patiettsnedications needed (Chiang 2007).
Several other states have also passed legisldtaawireg drug recycling programs. Tulsa,
Okla., provides an example of successful drug leayprogram.

Based on our institutional survey, we did not fexddence of an adequate supply for a
drug recycling program in Santa Barbara County. t\Maslities would not have unused,
unexpired medications to donate, and most fadlitiely dispose of a minimal proportion
of their pharmaceutical stock. Moreover, the mashmon reason that they do dispose of
medications is that they are expired and therefareld not be appropriate for a drug
recycling program. Institutions, namely pharmachesse a disincentive to donate
pharmaceuticals because it is in their interesixfaoit any opportunity, however small,

to sell their inventory. Another reason facilitsy not have drugs to donate is that most
use reverse distributors for disposal, which altbem to receive credits for excess drugs,
minimizing their losses.
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Because we did not find evidence for a consistepply of usable medicines, we do not
recommend a recycling program at this time. Thik fevidence for a supply, however,
is more representative of pharmacies than othétutiens because pharmacies comprise
the majority of survey respondents. Another limitatof this survey is that it does not
indicate the quantities of drugs wasted. If thermierest from some facilities in a drug
recycling program, we recommend a monitoring progta catalogue the amount,
frequency, and types of wasted medications.

EDUCATION

Education is a key component for a proper disppsajram. As found in our end-user
survey, the majority of residents (54 percent)raveaware that pharmaceuticals have
been found in treated wastewaters and surface syated the most common disposal
routes used are the trash and drain, which arbesitpractice disposal routes. We also
found that residents who are aware of this issedess likely to dispose of their
medications via the trash or toilet. Our institaabsurvey findings suggest that
pharmacies, which are in direct contact with enersismay be a good vehicle for
education. Patients ask pharmacies for proper sg&@alvice more than other
institutions; nearly 90 percent of pharmacies sygdehave received inquires. But
pharmacies do not have a clear answer for consumbesn asked what disposal method
they usually recommend, respondents reported atyasf methods, though a hazardous
waste facility is the most common method recomménif®reover, many, but not all,
facilities (72 percent) indicated that they are @eathat pharmaceuticals have been found
in treated wastewaters and surface waters, so fooimprovement of institutional
awareness exists.

It behooves the County of Santa Barbara to haee@mmended disposal option for
residents in place before embarking on an educatampaign. The only option for
disposal is collection at hazardous waste facilitneSanta Barbara County. The
Recycling Resource Guide for Santa Barbara Couhtisas residents to drop off
medications at their local pharmacy or at a househazardous waste center (CSBPWB
2005). And, again, the most common disposal megihadmacies recommend to
consumers is a hazardous waste facility. Howewver,ad the two facilities listed in the
guide, the Community Hazardous Waste Collectiont€ern campus at UCSB, is
hesitant to accept any pharmaceuticals becauseatbayot allowed to collect controlled
substances (Carter 2006a). The workers at the d@zsiwaste center, who are contracted
from UCSB, have requested that the County not dideedrug collection due to the risks
associated with controlled substances. Our studgate that while pharmacies and the
County recommend for residents to bring their matihais to a hazardous waste center,
this is only a limited option for residents.

END-USER COLLECTION PROGRAM

We recommend the implementation of a permanenbdagprogram for residents in
Santa Barbara County. Our survey results indidaeloth institutions and end-users
would support a program. Many pharmacies would id@n$ousing a disposal drop-off
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box for the public. One explanation for why ingtibims would support a drop-off box is
that nearly 80 percent of facilities consider thesgnce of pharmaceuticals in waters to
be an environmental concern. When asked whosenstjdy it should be to address
this issue, many institutions expressed that itkhbe a collective effort, but the most
common response was “government.” So while insbiist may cooperate for a disposal
program, it may be necessary for the governmetaki® the lead.

Our end-user survey reveals that residents areviaithg to participate in and willing to
pay for a disposal program. Nearly 80 percent sppoadents would participate in a
disposal program implemented at pharmacies. In flaetsurvey questions regarding
awareness of the presence of pharmaceuticals watex led so many respondents to ask
what they should do with unwanted medications tihetsurvey administrators requested
a prepared response from the authors.

Even the minimum value of a disposal program ta&8arbara residents exceeds the
expected cost of a implementing a disposal progBased on the conservative estimate
of a willingness to pay for a disposal program df56 per prescription, and a low per
capita prescription rate of one prescription pary8anta Barbara County residents
value a disposal program at a minimum of $621,1&lIng a higher per capita
prescription rate of 11.8, the average nationadqiption rate reported for 2005, this
value jumps to $7,329,937. Table 12 shows exangiflée costs of various disposal
programs gathered from experiences in other juignis. Setting up a permanent
collection program entails initial planning andradtructure costs, and ongoing costs for
program administration, and transport and fingbdsal of collected drugs. Advertising
costs vary widely, as they depend on the prefeseand needs of each particular
jurisdiction. The over $600,000 annual value ofspdsal program to Santa Barbara
County exceeds the $200,000 spent by the Washirgjtte pilot, which includes one-
time set-up costs. It also exceeds the cost oéciidin at police stations in San Mateo
County. It significantly exceeds the costs of ahthe collection events in Table 12, with
the exception of the San Francisco Bay Area ewemith had high advertising costs. The
annual value to Santa Barbara County residentgi¢e the one-time expected cost of
$300,000 to establish a mail-back program in taeestf Maine.

In addition to public support for a disposal pragraur recommendations hinge on both
the regulatory and political environment. Regulasiof controlled substances present a
major barrier to implementing a comprehensive ctitbe program. Controlled
substances are strictly regulated by the DEA arig lawv enforcement officials are
legally permitted to handle them once they havenlukgpensed to the end-user. To
comply with controlled substance regulations, @assl program can refuse to accept
controlled substances, involve law enforcementi@#s, or apply for an exemption from
the DEA.
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Table 12: Reported costs for existing programs.

Program Description Costs Reference
Permanent collection program
San Mateo County Collection at police $924 in four months for disposal | Gordon
stations and Sheriff's 2007
department
Washington State Collection at seven $200,000 total in in-kind set-up | Johnson
pharmacies in five and planning costs as of 2007
counties February 2007, five months
after implementation; pilot
containers $600 each
Collection event
San Francisco Bay Regional event at 39 Staff time: 1980 hours; BAPPG
Area pharmacies disposal: $3,645; advertising: 2006
$86,360
Montague, At senior center; open | Total: $2447 Rubinstein
Massachusetts to 25 towns Staff time: $1880; hazardous 2006
waste disposal: $450 ($150 for
disposal and $300 for
transportation); outreach: $112
Wilbraham, With regional Total: $2380 Rubinstein
Massachusetts hazardous waste Staff time: $1605; hazardous 2006
event; four town event | waste and sharps disposal:
$475; tent rental: $300
Wolfeboro, New With permanent Total: $1576 Rubinstein
Hampshire household waste Staff time: $1378; hazardous 2006
collection; open to 27 waste disposal: $138; copying
towns and supplies: $60
South Portland, Maine | Regional event at Total: $4190 Rubinstein
pharmacy Staff time: $1965; hazardous 2006
waste disposal: $1150 ($900 for
disposal and $250 for
transportation); advertising:
$1075
Rutland County, County wide event Total: $3603 Rubinstein
Vermont with a blood drive ata | Staff time: $2451; disposal: 2006
mall $742 ($517 for disposal and
$225 for transportation);
advertising: $975
Mail-back
Maine Proposed legislation to | One time appropriation of Bill LD 411
provide funds for the $300,000 from the General
Maine Drug Fund
Enforcement Agency
to set up a mail-back
program for the public
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Ideally, we would recommend a permanent disposainam that easily allows for the
collection of both controlled and non-controlledydun drop-off boxes located at
pharmacies. Pharmacies are a logical and conveloeation for residents due to there
numerous locations, hours of operation, and contéhbtend-users. This disposal
program would be funded by manufacturers, as theuld share in the stewardship of
their products. Pharmaceutical manufacturers furadmpaceutical take-back programs in
some European countries (NWPSC 2007) as well Bsiish Columbia, Canada, where
manufacturers are required to take cradle-to-cnadiponsibility for their products (TDC
Environmental 2004). In order to make this progesmy to implement, the DEA would
need to change its regulations to allow for thdéeotion of controlled substances in the
same drop-off boxes as non-controlled substancesogram that only allows for the
collection of non-controlled substances is incortgbnd creates confusion among
residents and administrators. Current DEA regutatiof controlled substances do not
take into account the need for disposal of pharoiszds; regulations assume that once a
controlled substance passes to the end-useinieifect consumed, closing its life cycle.

The ideal program is not a realistic one at pregeugh. Such sweeping changes in the
way we think about pharmaceutical disposal wilktakwhile to effect, and the effort
required to effect those changes exceed the res®ofdhe County. It should be noted
though that current legislation in the Californien@te is on the right track to providing a
solution for the collection of pharmaceuticals,ugb it has some drawbacks. The
proposed legislation would require every retailigplmarmaceutical drugs to implement a
drug collection program (SB 966, proposed Febr2@Q7). This bill may be intended
mainly to generate awareness, as a bill requinigyeretailer to fund and implement
collection is not likely to pass. Such a law woa#lise undue burden to retailers. The bill
also does not take into account controlled subs&iibis bill should be modified to
allow for the collection of controlled substancesl & place some of financial
responsibility for collection with manufacturers.

Because the successful implementation of a permaisposal program is constrained

by regulatory and political barriers, we have amgtl a range of program options for the
County. The options presented below are ordered fhlee most recommended, but also
the most difficult to implement option, to a minimuecommendation, which would be
easier to implement but not ideal.

Option A. Apply for a DEA exemption for drop-off box collection

We recommend the permanent collection of both ollett and non-controlled
medications in drop-off boxes that are convenienehd-users, namely, at pharmacies.
In order for this program to work, the County netmlapply for an exemption from the
DEA, though such an exemption is unprecedentedtasdincertain whether the DEA
would grant it. For example, the DEA could granteaemption for a reverse distributor
to service the drop-off boxes, which is desiraldeduse reverse distributors are already
trained to recognize, sort, and handle drugs. Agpeh lists reverse distributors that
service institutions surveyed in Santa Barbara GouReverse distributors could then
destroy the waste via hazardous waste incineratrbich is the ultimate destruction
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method currently considered to be the best opbaemove these active compounds
from the environment. The Washington State pilogpam, which currently collects
unwanted pharmaceuticals at seven locations inciwmties, plans to submit a protocol
and waiver to the DEA for an exemption (Johnson7200

Though there are no examples of a permanent colteptogram that also takes back
controlled substances without the involvement dbrrement officials, there are
examples of collection programs in place that edeloontrolled substances. A collection
program at pharmacies may be held in conjunctidgh wollection of controlled
substances at the Sheriff’'s Department, such &ark County, Wash. There may be
challenges in finding costly and appropriate caitetcontainers and personnel to
service the boxes, as the Washington State pitmfram has experienced.

Option B. Collection at police stations

Another solution for a permanent collection progthat includes controlled substances
is collection at police stations. The collectioogmam at police stations in San Mateo
County provides a good example as it has beenstargessful and has not encountered
major implementation barriers. The program is ydiow cost; the only cost it incurs is
for the disposal of the drugs by a licensed haasdeaste collector (Table 12).
Residents drop off unwanted medications in whiteted mailboxes donated by the U.S.
Postal Service, and the police sort the drugs akelthem to a central location on their
regular route, the correctional facility.

In Santa Barbara County, law enforcement officielge serviced drug disposal drop-off
boxes as part of a “trash your stash” program oheelrto control substance abuse (TYS
2007). Community members can voluntarily disposkegél and illicit drugs and
narcotics in tamper proof, secure depositories (P987). In the City of Santa Barbara,
the tedious process of sorting drugs and the umitete use of boxes for disposal of
sharps posed administration challenges, causingadlee department to consider
discontinuing the program (Robinson 2007a). While program does allow for drug
disposal, it is not in place at the scale necedsarg county-wide residential
pharmaceutical disposal program, as the boxesadhesimall in size and limited in
location. And while the location of drop-off boxestside for the anonymous disposal of
drugs has the benefit of controlling substance @bitisnay result in unintentional,
administratively burdensome uses of drop-off boxes.

If the County of Santa Barbara chooses to explusedption, we recommend that the
County approach law enforcement officials in orbegauge their willingness to
cooperate in a drug collection program.

Option C. Continue collection at hazardous waste facilities

A number of hazardous waste centers throughoutdbetry accept unwanted
medications. For example, hazardous waste cemtésssi Angeles County accept non-
controlled substances (LACSD 2007). In generaldezds should contact their local

56



Pharmaceuticals in Wastewater Streams

hazardous waste center for information. As disalisb®ve, the Recycling Resource
Guide for Santa Barbara County lists two hazardeaste facilities for residents to return
unwanted medications (CSBPW 2005). While the Citjyampoc Household Hazardous
Waste Collection Facility collects medications, Wharkers at the Community Hazardous
Waste Collection Center on campus at UCSB do noaw@age residents to bring in
unwanted medications due to liability concerns {€a2007b). A third hazardous waste
center exists in the City of Santa Maria.

This option is not ideal as collection at hazardeaste facilities is not as convenient for
residents as pharmacies. In contrast to pharmdwegver, the infrastructure for
collection and hazardous waste incineration isadlyen place at hazardous waste
facilities. As the authors have not found any réggebproblems with pharmaceutical
collection by hazardous waste facilities in the @gun the past, these facilities should
not discourage residents from bringing in theiramtoolled medications. If hazardous
waste centers are the main collection locationenfarthright advertising is advocated.

Option D. Special collection events

At a minimum, Santa Barbara County should hold ispeollection events. These events
may be held in conjunction with other hazardoustevas electronic waste collection
events. The County currently includes pharmacelstatits one day collection events in
Santa Ynez and New Cuyama. Although less then liEzduse they are not as
convenient as a permanent disposal program, colieetents would allow residents to
get rid of their unwanted medications and haveatt@ed benefit of educating consumers
about the environmental and safety issues assdaiatie pharmaceutical disposal.

There are a number of examples of collection evéits Northeast Recycling Council,
Inc. held eight pilot collection events as paritsfproject to develop effective and legal
guidelines for the collection and destruction oaphaceuticals from the public
(Rubinstein 2006). It published a useful guidetolding collection events. Law
enforcement officials were hired for these eventthat controlled substances could be
collected; a similar setup could be employed int&&arbara. Another example is the
regional collection event held in the San FrancBag Area. The event was a huge
success: 1,500 residents disposed of 3,634 Ibsavhpaceutical waste at 39 pharmacies
(BAPPG 2006). A complete summary of this collectement is available (BAPPG
2006).The costs associated with these pilot collecticenévare included in Table 12.

RECOMMENDED FUTURE RESEARCH

Survey Studies

In the end-user survey, we surprisingly observed iisspondents who were aware of
pharmaceuticals in water were less likely to sags™yto a surcharge. It would be useful
to know why they responded yes. This could be datexd by asking a question where
the respondent ranks the priority of different eanimental issues. It would also be
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interesting to determine whether respondents sat to a disposal surcharge because
they feel it is the manufacturer’s responsibility.

Further research could also be conducted withrisigutions, particularly regarding the
amount of drugs available for a recycling progréinthe County feels compelled, it

could monitor institutions for the amount and typéslrugs that would be appropriate for
a drug recycling program. This would allow it tsass the amount available, as well as if
the donations match the needs of low-income patient

Scientific Studies

There are many data gaps regarding the issue ofnalcauticals in the environment.

Two specific research areas are highlighted ingbation. First, the body of knowledge
lacks any study attempting to determine the possibmulative, antagonistic, or
synergistic effects of chronic exposure to thetegs‘cocktail” of pharmaceuticals and
their metabolites. Though ecological and environtalegffects have already been shown,
it seems likely that many government agencies asédnt to impose expensive
regulations without some proof of adverse humaeost

The second main unknown is the actual contribudiodifferent means of entry (e.g.,
excretion, disposal, and manufacturing) to the alveguantity of pharmaceuticals
entering the environment. While many researchetisncthat the majority of
pharmaceuticals entering the environment are frecnedion, these claims are based on
intuition rather than empirical evidence. It is kg though, that compliance to
prescription medication regimens is suboptimal:aterage compliance rate is about 50
percent (Wright 1993; Boudes 1998; Vrijens & Urqul2905). This lack of compliance
represents one source of unused medications thafingetheir way into surface and
ground water. Regardless of the contribution betweeretion and disposal, education
and take-back programs are relatively easy andkiyuimplemented at low cost, and
provide the added benefits of reducing opportusiite misuse of stored drugs. Tackling
excretion necessitates intervention at the wagatitnent level at wastewater treatment
plants (WWTPSs), which involves larger and more egdee infrastructure changes.

Chronic effects research

Research on the possible effects of chronic exgasuthe mix of pharmaceuticals in
ground and surface waters could be conducted. tlidy svould need to be designed to
withstand scrutiny from special interest or indygiroups, as well as government
agencies. The concentrations and combinationsestigliould be relevant to likely
environmental exposure. This would likely be a tiamel money intensive study.

Contribution study

A rigorous program of water sampling could detemtime main sources of
pharmaceuticals and pharmaceutical by-productsiagtthe environment. This
knowledge is necessary for authorities and stakielnslto determine where intervention
should occur and the most cost-effective programduress this problem. The sampling
could be designed to reveal, for instance, thaivel@ontributions of excretion and
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disposal to the overall quantities present. Tha datld also show spatial and temporal
variations in quantities. The proportions attriliniéato households, industry, and
institutions could be determined from testing data.

With public pressure and knowledge from researcliti@ing the decision making
process, the best solution could be determineddoeas the problem. If the majority of
pharmaceutical compounds present in ground andcirfaters are found to be the
result of excretion, then the WWTPs will likely tiee best candidate for intervention.
Treatment at WWTPs is infrastructure intensive, egd take many forms. Additional
processes that are not currently standard prasticéd need to be added to wastewater
treatment in order to remove pharmaceuticals aeid thetabolites. These processes
include but are not limited to: activated carbarmmation, ultraviolet (UV) light

irradiation, filtration, and membranes. For de@igammaries of many of these processes
see Snyder (2003).
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APPENDIX A: WHITE HOUSE PHARMACEUTICAL DISPOSAL
RECOMMENDATIONS

Office of Hational brug Contral Felicy Fabruary 2007

Federal Guidelines:

& Take unused, unneeded, or expired prescription drugs out of their
original containers and throw them in the trash.

® Mixing prescription drugs with an undesirable substance, such as
used coffee grounds or kitty litter,and putting them in impermeable,
non-descript containers, such as empty cans or sealable bags, will
further ensure the drugs are not diverted.

& Flush prescription drugs down the toilet onlyif the label or
accompanying patient information specifically instructs doing so.

e Take advantage of community pharmaceutical take-back programs
that allow the public to bring unused drugs to a central location for
proper disposal. Some communities have pharmaceutical take-back
programs or community solid-waste programs that allow the public
to bring unused drugs to a central location for proper disposal.
Where these exist, they are a good way to dispose of unused
pharmaceuticals.

Offica of Mationsl Drug Contrel Pelicy
750 17th 5t. NW, Washington, D.C. 20503 ol
p (202 395-ad1e  f {202) 395-8730

www.WhiteHoussDrugPolicy.gor
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APPENDIX B: COPIES OF THE INSTITUTIONAL SURVEY INSTRUMENTS
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Pharmacy Survey Form

Contact information:
v Name
v Title
*  Phons mumber

PHARMACY Survey Form L e
Sereening Question: NAME:
With whom 1s the appropriate person to discuss your
facility’s pharmaceutical waste disposal practices [if TITLE:
necessary: for example, gathermg/collecting
pharmaceutical waste, stormg/secwring pharmacsutical | PHONE:
waste, disposing of pharmacentical waste]?

EMAIL:

Start of survey:

Hello! My name is

-Tam a graduate student at UC Santa Barbara conducting research on pharmaceutical waste and

dispesal practices. I am conducting a brief survey, and I'm hoping that you will be willing to assist by answerng a few questions.
Could you spare a few nmutes? [Be ready to respond with time estimate. ]

Thank you! In these questions, when I say “pharmacentical ” [ mean: any substance, whether in pill, liquid or other formy, that
containg prescription or over-the-counter medication. Also, when I say “dispesal™ I mean: any route by which an wmsable

pharmaceutical leaves your facility.

[The purpose of the survey is to learn how instimitions deal with waste or unusable pharmaceuticals. Towr tnformation will help us
idenfify common disposal practices and summarize ways the disposal process could be mors gfficient. We will publish a report online
and present it to the County, as a vesource to help institutions Ik yours determine the most gfficient method of pharmaceutical waste

disposal.]
o D2 you have a protocol for pharmacentical disposal YES NO
procedures?
W}
- Diz vou have a separate protocol for controlled 3 :
substances? B L
Q3 Of the following options, how are employees informed O Posted in a visible location
of this protocol? Please mdicate ves or no for each O Handbook
option . e
[Check all that apply ] O Staff training
O Other
[ No set procedure
Q4 How 1z your facility mformed of pharmaceutical
disposal regulations?
Q3
D2 you keep records to track phammaceutical disposal? YES KO
Q5 Please rank how offen your facility uses the following | a) Reverse distributor or refurn’s company

disposal routes. Answer on a scale of 1-5, where 1 15
“never” and 3 15 “very frequently”.

1 2 3 4 5
) Direct return to manufacturer

1 2 3 4 ]
c) Trash

1 2 3 4 5
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d) Dram or other plumbing
1 2 3 4 5
&) Biohazard
1 2 3 4 5
2) Hazardous waste facility or service
1 2 3 4 5
) Other significant route?
1 2 3 4 5
Q6-1 | [If reverse distributor used] What is the name of the
reverss distributor your faciliy uses?
Q6-2 | [If hazardous waste facility nsed] What is the name
of the hazardous waste facility or service your hospatal
uses?
Qi Omn average, what 15 vour best estimate of the
percentage of your pharmaceutical stock that ends of
being disposed of?
Q8 Please rank the following reasons for having a) Expired
phanuacentical waste at vour facility. Please
answerT on a scale of 1-3, where 1 1s “not an 1 - 3 4 =
miportant reason” and 3 15 “very important - -
Teason’.
) Overstock
1 2 3 4 5
e) Quality compromised
1 2 3 4 5
f) Prescription not picked up
1 2 3 4
Qo Do eustomers ever ask about how to properly
¥ e S
dispose of thewr own medication’ VES NO
Q0-1 | [If yes] Ofthe followmg options, whech O Trash
Q92 | disposal method do you usually recommend? O Drain

[If no] Of the followmg options, which disposal
method would vou usually recommend?
[Check all that apply.]

O Hazardous waste facility
O Retum to a phatmacy

O Other:

[ No advice given [do not say]
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[Paragraph describing goals of a recyeling program)
Cahifornia passed legislation last winter that allows California Counties to initiate a drug recyeling program. This program
would allow the donation of imexpired, wnopensd medications from hicensed medieal providers for redistribution to low-
meome conmumity members. (County adnumistered).
Q10 Would your facility have wmsed and imopened
phanuacenticals that weuld be appropriate for a
drug recychng program? bl L1%
QL0-1 | [If yes] Of these unopened, unexpired a) Pamkillers
phanuacenticals, how likely is it that your
facility would have each of the following 1 5 3 =
phanuaceutical types to donate? Answer on - -
scale of 1-3, where 1 is “never” and 3 is “very L
likely.™ b) Antibiotics
1 2 3 5
c) Beta-blockers
1 2 3 5
d) Antiepileptics
1 2 3 5
) Lipid regulators
1 2 3 5
f) Antidepressants
1 2 3 5
g) Hormone treatments
1 2 3 5
) Antihistamines
1 2 3 5
Qi1 Are you aware that pharmaceutical conpounds
have L‘Ef'r.l :ourz;i m treated wastewaters or VES NO
surface waters? Yes or no.
Qi2 Do you think this 15sue is an envirommental
conosrmn? YES WO
Qi3 One possible way to address this concem is for
Santa Barbara County to administer a
pharmaceutical disposal program for TES NO
commnmuuty members. Would your facility
consider housing a disposal drop-off box?
Thanks!
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Hospital Survey Form

*  Phone munber

HOSPITAL Survey Form Facility LD.:
Sereening Question:
With whom is the appropriate person to discuss your
facihty’s pharmacennical waste disposal practices [if NAME:
necessary: for example, gatherng/collecting pharmaceutical
waste, storing/securing pharmaceutical waste, disposmg of | TITLE:
pharmacentical waste]?
PHONE:

Contact information-

¥ Name EMATL:

= Title

Start of survey:

Hello! My name is

-Tamz graduate stadent at UC Santa Barbara conducting research on pharmaceutical waste and

disposal practices. [ am conducting a brief survey, and I'm hoping that vou will be willing to assist by answermg a few questions. Could

you spare a few mimates? [Be ready to respond with time estimate ]

Thank you! In these questions, when I say “pharmacentical ™ I mean: any substance, whether in pill, lqmd or other form that contams
prescription of over-the-counter medication. Also, when I say “disposal.” I mean: any route by which an ummsable pharmaceutical leaves

your facility.

[The purpase of the siwrvey is to legrn how instinutions deal with waste or unusable phavmaceuticals. Tour fnformarion will help us
identify common disposal practices and summarize ways the disposal process could be move gfficient. We will publish a report online
and present it to the Counry, as a resource to help institutions like yours determine the most efficient method of pharmacensical waste

disposal.]
Dz vou have 2 protocol for pharmacentical dispesal VES NO
procedures?
Q2
Do vou have a separate protocol for controlled substances? YES NO
Q3 Of the following eptions, how are emplovees informed of 1 Posted in a visible location
this protocol? Please indicate yes or no for each option.
[Check all that apply.] d Handbook
O Staff training
0 Other

O No set procedure

o} How iz your facility informed of pharmacentical disposal
regulanons?

Do vou keep records to track pharmaceutical disposal?

YES NO

Q6 Please rank how often vour facility uses the following
disposal routes. Answer on a scale of 1-5, where 1 1=
“never” and 3 1z “very frequently”.

a) Reverse distributor or refurn’s company
1 2 3 4 5

b) Direct retumn to manufacturer

1 2 3 4 5
¢) Trash
1 2 3 4 5
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d) Dirain or other plumbing

1 2 3 4 5
e) Biohazard

1 2 3 4 5
1) In-house mcinerator

1 2 3 4 5

g) Hazardous waste facility or service
1 p. 3 4 5

h) Other sigmificant route?

1 2 3 4

i

Q6-1 | [If veverse distributor used] What is the name of the
reverse distributor vour facility uses?

Q6-2 | [If hazardous waste facility used] What 1= the name of
the hazardous waste facility or service your hospital nses?

Q7 O average, what 1s your best estimate of the percentage of
vour pharmacentical stock that ends of bemg disposed of?

Q8 Please rank the followmg reasons for having pharmmeentical a) Expired
waste at your facility. Please answer on a scale of 1-3, where 1
is “not &n important reason” and 3 13 “very important reason”. 1 - 3 4

L ]

b) Death of patient

1 2 3 4

o

) Owerstock

1 2 3 4

¥ ]

d) Dose unfimshed
(ie. for meds administered in ligquid-form)

1 2 3 4 5
) Quality compromised

1 2 3 1

h

Qo Dio patients ever ask about how to properly dispose of ther own
1 1 0
medication? VES NO
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[If yes] Of the following options, which disposal method do 3 Trash
you usually recommend? O Drain
[If no] Of the followmg options, which disposal methed would .

you nsnally recommend? U Hazardous waste facility
[Check all that apply.] O Retumn to a pharmacy

O Other:

[ No advice given [do not say]

4

[Paragraph describing goals of a recyeling program]

Califorma passed legislation last winter that allows Califormiz Counties to muitiate a2 dmg recycling program A drg recyelng
program wonld allow the denation of unexpired, unopensd medications from licensed medical providers for redistribution to
low-meome commmmity members. (County administerad).

Q10 | Would vour facility have umsed and unopened pharmaceuticals
that would be appropriate for a dmg recyeling program? TES NO

Q10.1 | [If yes] Of these unopenad, unexpirad pharmaceuticals, how &) Pamkillers
likely 15 it that your facility would have each of the followmg

pharmaceutical types to donate to a drug recyeling program? 1 3 3 4 s
Answer on scale of 1-5, where 1 15 “never” and 3 13 “very
likely. b) Antibiotics

1 2 3 4 5

c) Beta-blockers

1 2 3 4 5
d) Antiepileptics
1 2 3 4 5
&) Lipid regulators
1 2 3 4 5
f) Antidepressants
1 2 3 4 5
g) Hormone treatments
1 2 3 4 5
h) Antihistamines
1 2 3 4 5
QI1 | Are you aware that pharmaceutical compounds have been
found in treated wastewaters or surface waters? Yes or no. TES NO
Q12 [ Do you thmk this issue is an environmental concemn? VES NO
Q13 [ Oue possible way to address this concemn 15 for Santa Barbara
County to administer a pharmaceutical disposal program for YES NO
conmumity members. Would your facility consider housing a
disposal drop-off box?
Thanks!
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Nursing Home Survey Form
NURSING HOME Survey Form | Facility ID:

Sereening (Question:
With whom 15 the appropriate persen to discuss NAME:
vour facility’s pharmaceutical waste disposal
practices [if necessary: for example, TITLE:
gathering/collecting pharmaceutical waste,
stormg/securmg pharmaceutical waste, disposing of | PHONE:

pharmaceutical waste]?
EMAIL:

Contact information:
* Name Iz there a specific person I can ask some questions [ have about dispesal of
* Title pharmacenticals at vour facility?
*  Phone number

Start of survey:

Hello! My name 15 . Iama graduate student at UC Santa Barbara conductmg research on pharmaceutical waste and dispesal

practices. [ am conducting a bnef survey, and I'm hoping that you will be willing to assist by answermg a few questions. Could you spare a
few mmutes? [Be ready to respond with time estimate ]

Thank you! In these questions. when I say “pharmacentical ™ I mean: any substance, whether m pall, Liquud or other form, that contams
prescription o over-the-counter medication. Alse, when I say “disposal,” [ mean: amy route by which an unusable pharmacentical leaves
vour facility.

[The purpose of the survey is fo learn how instirutions deal with waste or unusable phavmaceuticals. Tour informarion will help us identify
common disposal pracfices and summarize ways the disposal process conld be more efficient. We will publizh a report onling and present
it tor the Couniy, as a resource to help instinutions like yours determine the most efficient method of pharmaceutical waste disposal ]

o Do you have a pretocel for pharmaceutical disposal VES NO
procadures? :
Q2 _ : i
Do you have a separate protocel for controlled VES NO
substances? )
Q3 Of the followmg options, how are employees O Posted in 2 visible location

mformed of this protocol? Please mdicate ves or no O Handbook
for each option. .
[Check all that apply.] 0 Staff training
O Other

[ No set procedure

Q4 How is your facility informed of pharmaceutical

disposal regulations?

@ Do you keep records to track pharmaceutical VES NO
disposal? )

Qe Please rank how often your facility uses the a) Reverse distributor or return’s company
following disposal routes. Answer on a scale of 1-3,
where 1 13 “never” and 5 13 “very frequently”. 1 - 3 4 z

b) Darect return to manufacturer

1 2 3 4 5
) Trash

1 2 3 4 5
d) Drain or other plumbing

1 2 3 4 5
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) Biohazard

1 2 3 4 5
g) Hazardous waste facilify or service
1 2 3 4 5
h) Other significant ronte?
1 2 3 4 5
Qba [If reverse distributor used] What 13 the name of
the reverse distributor vour facility uses?
Qbhb [If hazardous waste facility nsed] What 13 the
name of the hazardous waste facility or service your
facility mses?
Q7 On average, what is your best estimate of the
percentage of your pharmacentical stock that ends
of being disposed of?
Q8 Please rank the following reasons for having a) Expired
pharaceutical waste at your facility. Please answer
on a scale of 1-3, where 1 15 “not an moportant 1 2 3 1 5
reason” and 3 15 “very important reason”. b) Death of resident
1 2 3 4 5
c) Overstock
1 2 3 4 5
d) Resident’s prescription not finished
1 2 3 4 5
e) Quality compromssed
1 2 3 4 3
Qo Do residents ever ask about how to properly dispose
of their own medication? VES NO
Q9-1 [If yes] Of the followmg options, which disposal 3 Trash
Q9-2 | methed do you usually recommend? O Drain

[If no] Of the following options, which disposal
methed would you usually recommend?
[Check all that apply.]

[ Hazardous waste facility
O Retum to a pharmacy

3 Other:

O No advice given

[do not say]

[Paragraph describing goals of a recycling program]

Cabforma passed legislation last winzer that allows California Counties to initiate a drug recyeling program. This program would
allow the donation of unexpired, wmopened medications from licensed medical providers for redistribution to low-incoms
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community members. (County admimstered).

Q1o Wenld your facility have wmsed znd imopensd
pharmacenticals that would be appropriate for 2 dmg YES NO
recycling program?
QLO-1 | [If yes] Of these unopened, tmexpired a) Pamlallers
pharmacenticals, how likely is it that your facility
would have each of the followmg pharmacentical 1 - 3 5
types to donate to a drug recyelng program? Answer = b
on scale of 1-3, where 1 is “never” and 5 is “very L
likely.” b) Antibiotics
1 2 3 5
) Beta-blockers
1 2 3 3
d) Antiepileptics
1 2 3 5
e) Lipid regulators
1 2 3 3
) Antidepressants
1 2 3 5
g) Hormone treatments
1 2 3 5
h) Antihistamines
1 2 3 5
Q11 Are you aware that pharmacentical compounds have
been found m treated wastewaters and surface waters? YES NO
Tes or no.
12 Do you thmk this 1ssue 15 an environmental concern? VES NO
Q14 Of the following options, whose respensibility do you O Mamafacourers
e [ Facilities that dispense pharmaceuticals
1 Government
[ Other
O Nat an issue
Q15 Do you have any additional comments or thoughts
that you would like to share with us about these
topies?
Thanks!
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Hospice Survey Form

HOSPICE Survey Form Facility I
Screening Question:

With whom 15 the appropriate person to discuss your

facility’s pharmaceuncal waste disposal practices if | NAME:
necessary. for example, gathering/collecting

pharmacentical waste, stormg/securing TITLE:
pharmaceutical waste, disposmg of pharmaceutical

waste]? FHONE:
Contact information: EMAIL:

v Name
v Tile
*  Phone number

Start of survey:

Hello! My name is

. Tama graduate smdent at UC Santa Barbara conducting research on pharmacentical waste and disposal

practices. [ am conducting a bnef survey, and I'm hoping that you will be willing to assist by answermg a few questions. Could you spare a
few mmmtes? [Be ready to respond with time estimate. ]

Thank you! In these questions, when I say “pharmacentical ™ [ mean: any substance, whether in pill, hqmd or other form, that contams
prescription of over-the-counter medication. Alse, when I say “disposal,” Imean: any route by wluch an unusable pharmaceutical leaves
vour facility.

[The purpose of the survey is fo lemrn how insiifutions deal with waste or unusable pharmaceuticals. Your information will help us identify
commen disposal practices and summarize ways the disposal process conld be more gfficient. We will publizh a report online and present it
to the County, as a resource to help institutions like yours determine the most gfficient method of pharmaceutical waste disposal ]

Q 0 Eacility

Do you care for patients in your own facility, at the g Etm ﬁ}:;ht?

patien: homes or both? a Bﬂn}?m RLbL S

L

Qi _ . . .

Do you have a protocol for pharmacentical disposal VES NO

procedures? )
@ Do you have a separate protocel for controlled VES NO

substances? i
Q3 | Ofthe followmg options, how are employees O Posted in a visible location (1)

informed of this protocol? Please indicate yes or no O Handbook (2)

for each option. . L

[Check all that apply.] U Staff fraining (3)

[ Other (4)
O No set procedure (3)

4 How 15 your facality informed of pharmaceutical

dizposal regulations?
@ | Do you keep records to track pharmaceutical

O p records to ack pharmacentica

disposal? bi LLb

Qo6 Please rank how often your facility uses the a) Reverse distributor or retum’s company

fellowing disposal routes. Answer on a scale of 1-5.
where 1 15 “never” and 5 15 “very frequently™.

1 2 3

4 5

b) Direct return to mamifacturer

1 pd 3
c) Trash
1 2 3

4 5
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d) Drain or other plumbing

1 2 3 4 5
e) Biohazard

1 2 3 4 5

o) Hazardons waste facility or service

1 2 3 4 5
h) Other significant route?
1 2 3 4 5
Q6-1 [ [If reverse distributor used] What 15 the name of
the reverse distributor your facility uses?
Q6-2 | [If hazardous waste facility used] What 15 the name
of the hazardous waste facility or serice your facility
uses?
Q7 On average, what 13 your best estimate of the
percentage of your pharmacentical stock that ends of
being disposed of?
Q8 Please rank the followmg reasens for having a) Expired
pharmacentical waste at your facility. Please answer
on a scale of 1-3. where 1 15 “not an mmportant 1 3 3 4 5
reason’” and 3 15 “very mmportant reason”. - b
b) Death of patient
1 2 3 4 5
c) Overstock
1 2 3 4 5
d) Dose unfinshed
(1.e. for meds administered in liquid-form)
1 2 3 4 5
e) Quality compromised
1 2 3 4 3
Qo Da patients ever ask about how to properly dispose of
their com medication? YES NO
Q9-1 | [If yes] Of the following options, which disposal O Trash
- pa— . o R
Q92 | method do you usually recommend? O Drain

[If no] Of the followmg options, which disposal
method would you wsnally recommend?
[Check all that apply.]

[ Hazardous waste facility
[ Retumn to a pharmacy
O Other:

[ No advice given [do not say]
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[Paragraph describing goals of a recycling program]

Califormia passed legislation last winter that allows Califormia Counties to inifiate a drug recycling program. This program would
allow the donation of unexpired, unopened medications from hcensed medical providers for redistribution to low-ncome

commumity members. (County administered).

Q10 | Would vour facility have umised and unopened
pharmacenticals that would be appropriate for a drug
recycling program? = L1L
Q10-1 | [If ves] Of these unopened, unexpirsd a) Painkillers
pharmacenticals, how hkely 15 it that your facility
would have each of the following pharmaceutical 1 5 3 4 z
types to donate to a drug recycling program? Answer - -
on scale of 1-3, where 1 is “never” and 3 is “very o
likely.” b) Antibiotics
1 2 3 4 5
) Beta-blockers
1 2 3 4 5
d) Antiepileptics
1 2 3 4 5
e) Lipid regulators
1 2 3 4 5
f) Antidepressants
1 2 3 4 5
g) Hormone treatments
1 2 3 4 5
h) Antihistamines
1 2 3 4 5
QL1 | Are you sware that pharmaceutical compounds have
been falu.l.d in treated wastewaters and surface YES NO
waters? Yes or no.
12 | Do you think this 1ssue is an environmental concem? YES NO
Q14 C.J':"?]._l.e_fu_]l_(fﬂ:jug D]Jliﬂ]_l'.—. whose rFr.:ptl:nr.-ib;ﬂn}' do O Mamfacturers
you think it should be to address this issue’ O Facilities that dispense pharmaceuricals
U Government
O Other
[ Not an issue
Q15 | Do you have any additional comments or thoughts
that you would like to share with us about these
topics?
Thanks!
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APPENDIX C: CENTRAL COAST SURVEY : SURVEY INSTRUMENT

PRESCR6 . And can | verify that you live in Santa  Barbara/Ventura County?
¢, Puedo verificar que usted vive en el condado de Sa  nta Barbara/Ventura?

Santa Barbara County resident
Ventura County resident

Approximately 55 questions precede the next section in the survey.
The full report is available to download in pdf for m free of charge from:
http://www.survey.ucsb.edu/central-coast-survey/

PHAL

Have you taken any over-the-counter or prescription medicines in the past 24 hours?

¢, Ha tomado algiin medicamento de venta bajo receta o de venta libre en las Gltimas 24
horas?

Yes

No

Don't know
Refused

PHA2

How do you typically get rid of unwanted or expired prescription or over-the-counter
medicines in your household?

¢ Tipicamente como descarta usted los medicamentosr  ecetados o de venta libre no
deseados o vencidos?

Yes

No

Don't know
Refused

PHA3

Are you aware that medicinal compounds have been fo  und in treated wastewater and
surface water?

¢ Esté usted enterado de que se han encontrado compu  estos medicinales en agua
reclamada y en las aguas superficiales?

Yes

No

Don't know
Refused

PHA4 1

The presence of medicines in surface watersisa gr  owing environmental concern.

To address this concern, there is currently a propo sal to add a surcharge to prescription
medication to fund a national disposal program. To implement this program, would you be
willing to pay $.05 per prescription you purchase?

La presencia de medicinas en la superficie del agua €s una preocupacion

ambiental en aumento. En respuesta a esta preocupac  i6n, actualmente existe una
propuesta de agregar un recargo a los medicamentos de venta bajo receta para costear un
programa nacional de eliminacion de desechos. Para implementar este programa,

¢ Estaria usted dispuesto a pagar $.05 por cada medi camento que compre?
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Yes

No

Don't know
Refused

PHA4 2

The presence of medicines in surface watersisa gr ~ owing environmental concern.

To address this concern, there is currently a propo sal to add a surcharge to prescription
medication to fund a national disposal program. To implement this program, would you be
willing to pay $.10 per prescription you purchase?

La presencia de medicinas en la superficie del agua €S una preocupacion

ambiental en aumento. En respuesta a esta preocupac  i6n, actualmente existe una
propuesta de agregar un recargo a los medicamentos de venta bajo receta para costear un
programa nacional de eliminacion de desechos. Para implementar este programa,

¢ Estaria usted dispuesto a pagar $.10 por cada medi  camento que compre?

Yes

No

Don't know
Refused

PHA4 3

The presence of medicines in surface watersisa gr  owing environmental concern.

To address this concern, there is currently a propo sal to add a surcharge to prescription
medication to fund a national disposal program. To implement this program, would you be
willing to pay $.25 per prescription you purchase?

La presencia de medicinas en la superficie del agua €s una preocupacion

ambiental en aumento. En respuesta a esta preocupac  i6n, actualmente existe una
propuesta de agregar un recargo a los medicamentos de venta bajo receta para costear un
programa nacional de eliminacion de desechos. Para implementar este programa,

¢ Estaria usted dispuesto a pagar $.25 por cada medi  camento que compre?

Yes

No

Don't know
Refused

PHA4 4

The presence of medicines in surface watersisa gr  owing environmental concern.

To address this concern, there is currently a propo sal to add a surcharge to prescription
medication to fund a national disposal program. To implement this program, would you be
willing to pay $.50 per prescription you purchase?

La presencia de medicinas en la superficie del agua €S una preocupacion

ambiental en aumento. En respuesta a esta preocupac  i6n, actualmente existe una
propuesta de agregar un recargo a los medicamentos de venta bajo receta para costear un
programa nacional de eliminacion de desechos. Para implementar este programa,

¢ Estaria usted dispuesto a pagar $.50 por cada medi camento que compre?

Yes

No

Don't know
Refused

PHA4 5
The presence of medicines in surface watersisa gr  owing environmental concern.
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To address this concern, there is currently a propo sal to add a surcharge to prescription
medication to fund a national disposal program. To implement this program, would you be
willing to pay $1.00 per prescription you purchase?

La presencia de medicinas en la superficie del agua €s una preocupacion

ambiental en aumento. En respuesta a esta preocupac  i6n, actualmente existe una
propuesta de agregar un recargo a los medicamentos de venta bajo receta para costear un
programa nacional de eliminacion de desechos. Para implementar este programa,

¢ Estaria usted dispuesto a pagar $1.00 por cada med icamento que compre?

Yes

No

Don't know
Refused

PHA4 6

The presence of medicines in surface watersisa gr  owing environmental concern.

To address this concern, there is currently a propo sal to add a surcharge to prescription
medication to fund a national disposal program. To implement this program, would you be
willing to pay $1.50 per prescription you purchase?

La presencia de medicinas en la superficie del agua €s una preocupacion

ambiental en aumento. En respuesta a esta preocupac  i6n, actualmente existe una
propuesta de agregar un recargo a los medicamentos de venta bajo receta para costear un
programa nacional de eliminacion de desechos. Para implementar este programa,

¢ Estaria usted dispuesto a pagar $1.50 por cada med icamento que compre?

Yes

No

Don't know
Refused

PHAS

If a disposal program was implemented at local phar  macies, how likely would you be to
return unwanted or expired medicines to your pharma cy for disposal?

Please indicate your likeliness on a scale of 1 to 5, where 1 is very unlikely

and 5 is very likely.

Si un programa de eliminacion de desechos fueraimp  lementado en las farmacias locales,
cuan probable seria que usted devolviera a su farma  cia los medicamentos no deseados o
vencidos para que sean desechados? Por favor indiqu e su preferencia en la escala del 1 al
5, donde 1 es muy improbable y 5 es muy probable.

Yes

No

Don't know
Refused

DINTRO

Finally, we have a few questions just for confident ial classification purposes.
Finalmente tenemos algunas preguntas confidenciales con motivos de
clasificacién solamente.

D 3
For classification purposes only: what is the zip ¢ ode where you live?
Soélo para el propésito de clasificacién: ¢cual es s u codigo postal?

D 4
How long have you lived in Santa Barbara/Ventura Co  unty?
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¢, Por cuanto tiempo ha vivido en el condado de Sant  a Barbara/Ventura County?

Less than 1 year
1to 4 years

5 to 10 years

11 to 20 years
21 years or more
Don't know
Refused

D 5
What is your age?
¢ Qué edad tiene usted?

D 5P

We really just need this for classification purpose s. Could you tell us instead which of the
following age groups you belong to?

Lo siguiente es con motivo de clasificacion solamen te. ¢Nos podria decir a qué grupo de
las siguientes edades pertenece?

18 to 24 years
25 to 34 years
35 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 69 years
70 to 79 years
80 years and older
Don't know
Refused

D 6
Which of the following best describes your ethnic g roup?
De los siguientes grupos, ¢ cual describe mejor su g rupo étnico?

White or Caucasian
Latino

Native American
African American
Asian

Multi-racial

Other [SPECIFY]
Don't know

Refuse

D_H2
Including yourself, how many people live in your ho usehold?
Incluyendo a usted mismo, ¢cuantas personas vivene  n su casa?

D _H3

How many of these people are NOT related to you? N  ote that related includes blood
relatives and relatives by marriage

De estas personas, ¢cuantas NO son familiares de sa  ngre o por matrimonio?

D_7
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How many people are employed (either part time or f  ull time)
[Students and retired people do not count as wage e  arners]
De estas personas, ¢cuantas son trabajadores y mayo  res de 18 afios?

D _H4
How many children under the age of 18 live withyou  ?
¢,Cuantas nifios menores de 18 viven con usted?

D_H5
How many of these children are in public school?
De estos nifios, ¢.cuantos van a una escuela publica?

D_10
What is the highest level of education that YOU hav e completed?
¢, Cudl es el nivel educativo mas alto que USTED hac ompletado?

No formal education

Elementary School

Junior High School

High School

Vocational or Trade School
Community College or Junior College
Some College

Four-year College

Graduate School

Don't know

Refused

D_P1

When it comes to politics, do you usually think of yourself as extremely liberal, liberal,
slightly liberal, moderate or middle of the road, s lightly conservative, conservative, or

extremely conservative?
En cuanto a la politca, ¢ Se considera usted muy lib  eral, liberal, algo liberal, moderado,
algo conservador(a), conservador(a), o muy conserva  dor(a)?

Extremely liberal

Liberal

Slightly liberal

Moderate or middle of the road
Slightly conservative
Conservative

Extremely conservative

Don't know

Refused

D_P2

Generally speaking, do you usually think of yoursel f as a Republican, a Democrat, an
independent or something else?

¢ Se considera usted Republicano, Demdcrata, Indepen  diente, u otra cosa?

Democrat
Republican
Independent

Other [SPECIFY]
Don't know / refused
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D_P3
Would you call yourself a strong or not very strong
¢, Se considera usted un firme o no muy firme?

Strong

Not very strong
Don't know
Refused

D_P5
Do you think of yourself as closer to the Republica n or the Democratic Party?
¢, Se considera usted mas cercano al partido republic  ano o al partido demdcrata?

Republican party
Democratic party
Neither

Don't know
Refused

D_P7
Are you registered to vote
¢ Esta registrado para votar?

Yes

No

Don't know
Refused

D_P7MID
Did you vote in the Midterm Elections on November 6  th, 2006?
¢, Voto usted en las elecciones especiales del siete de noviembre del dos mil séis?

Yes

No

Don't know
Refused

D9

Finally, which of the following categories best des cribes your total annual household
income before taxes, from all sources? Please stop me when | get to the right category.
Y finalmente ¢ cual de las siguientes categorias des  cribe mejor el total de los ingresos
percibidos anualmente, antes de pagar impuestos, po  r todas las personas de su hogar?
Por favor digame cuando digo la categoria correcta.

Less than $15,000

$15,000 to under $25,000
$25,000 to under $35,000
$35,000 to under $45,000
$45,000 to under $65,000
$65,000 to under $80,000
$80,000 to under $100,000
$100,000 to under $125,000
$125,000 to under $150,000
$150,000 or more / $150,000
Don't know

Refused
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D_P6
(NOT ASKED) Language interview conducted in

English
Spanish

PRESCR5

(not asked) Respondent is:
Male

Female
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APPENDIX D: MAINE PROPOSAL FOR NATIONAL DISPOSAL PROGRAM
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DATE:

TO:

FROM:

Maire Prenzodiaze pine Stuay (Group
(nmersizg of Maine (_enter on Aging
572% Donald F- {orbes: Ejuih:':i.'lg
Ohrona, Maine ot o-572%

Phone: | [z07] 581-3444

Faw: | [z07) 581420

We bisize: :'l‘.".",_:*;//"ww. Maine Fe Nz org,’

November 22, 2006

John P. Walters
Director, Office of National Dirug Control Policy
Executive Office of the President

Michael Chertoff
Secretary, Department of Homeland Security

Karen P. Tandy
Administrator, Drug Enforcement Administration

Andrew C. von Eschenbach
Acting Commissioner, Food and Drug Administration

Stephen L. Johnson
Administrator, Environmental Protection Agency

Scoit Burns

Deputy Director, Office of State and Local Affairs,
Office of National Drug Conirol Policy

John C. Horton

Associate Deputy Director, Office of State and Local Affairs,
Office of National Drug Conirol Policy

The Undersigned Individuals and Organizations

Proposal for a National Unused Drug Disposal Program

According to the National Survey on Drug Use and Health, over 15 mullion Americans
musused psyvchotherapentics and pharmaceuticals m 2005, including approximarely 2.5
million Americans who misused pharmacenticals for the first time, outpacing new
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initiates for marijuana and cigarettes.l “The illicit use of synthetic drgs such as
methamphetamine and otherwise-legal prescription drugs,” the President warned, “has
become a severe and troubling problem, both at the national level and in affected
communities. "2

One of the most common sources of 1llicit pharmaceuticals is the home medicine cabinet.
In many cases, large amounts of unused and expired pharmaceuticals are readily
accessible to potential abusers through theft, diversion, or criminal resale. In most
jurisdictions, no sanctioned mechanism exists to collect and dispose of unused
pharmaceuticals, forcing legitimate users to stockpile unused medicine or dispose of them
in an environmentally unsafe manner. “Greater educational efforts are needed regarding
quick and safe disposal of unused and unneeded medications.” an Administration official
recently observed. 3

One strategy for responding to this alarming national problem that the undersigned
support is the development of a national program that would oversee the collection and
disposal of all unused pharmaceuticals. By ridding medicine cabinets of unused
medicines, we would significantly reduce the availability of pharmaceuticals for illicit

version, provide a mechanism for disposal more environmentally sound than “hush and
flush,” and remove a significant source of accidental and lethal poisonings among
children.

The data gathered from sampled returns associated with such a national program will be
valuable for analyzing waste 1n existing prescribing and compliance practices, generating
significant savings for the national healtheare system.

Such a program would incorporate a mail-back and’'or drop-off framework that permits
residents to return pharmaceuticals to an alternative secure repository.

We recommend:

= Establishing a pilot mail-back program before instituting a national program;
steps prudent to benchmark outreach, participation, volume, return and disposal
practices; and

» Following evalvation, a standardized noused medicines collection, disposal, and
education program should be established nationwide.

To ensure this program remains self-funded and reduces the burden on local jurisdictions,
we propose a nominal 25 cent fee be assessed to each filled prescription.

We believe the effectiveness of an unused medicines disposal program will be resounding
and can be measured through:

» A reduction in crime related to household prescription theft and diversion,
» A reduction of medication-related accidental poisonings among children,
» A decrease in new initiates of abused pharmacenticals,
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= A reduction in medication errors among older adults from excess stored
medicines,

= A reduction in negative environmental impact from improperly disposed
medicines, and

= A reduction in donation of inappropriate medicines following disasters.

We recognize that excess pharmaceuticals pose a national health, safety, and
environmental threat that most be combated with a standardized program. We offer our
assistance in developing such a system and encourage your thoughtful review of our
recommendation.

1. Results firom the 20035 National Swrvey on Drug Use and Health: Detailed Tables; Department of Health
and Human Services, Substance Abuse and Mental Health Services Admimismatnon, Office of Appliad
Smdies; September 2006

<A

2. National Drug Contrel Straregy, The White House, February 2006.

3. Testimony befove the House Government Reform Committes Subcommittes on Criminal Justice, Drug
Policy, and Human Resources; Joseph T. Bannazzisi, Deputy Assistant Adnumistrater, Office of Diversion
Control; July 26, 2006

Stevan E. Gressitr, M.D.

Acting Secretary

Maine Unused Drug Disposal Group
314 Clark Road

Unity, Maine 04088
gressitt@email com 207-441-0291
Lenard W. Kayve, DS W.PhD.
Acting Secretary

MMaine Benzodiazepine Study Group
Ullaine Center on Aging

5723 D P. Corbett Bldg.

Orono, Maine 04469

len kave@umit maine edu 207-381-3483

cc: Christopher Williamson, Ph.D., Lientenant Commander, TT.S. Navy, Policy Analvst,
Office of Supply Reduction, Office of National Drug Control Policy, Executive
Office of the President

Supporters of the Initiative
(As of November 22, 2006)

American Society of Health-Svstem Pharmacists

(Kasey K. Thompson, Pharm D, Director, Practice Standards and Quality Division,
Director, Patient Safety)

Endorsers of the Initiative
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{As of November 22, 2006)

ORGANIZATIONAL AND PEESONAL ENDORSEMENTS

Buih Blaver. Executive Director
Maine Association of Substance Abuse Programs, ME

Wesley . Davidson, Chief Executive Officer
Aroostook Mental Health Services, Inc.. ME

Dave Galvin
PH:ARM: Pharmaceuticals from Households: A Return Mechanism Pilot Project in
Washington State; Manager, King County, Washington State. Hazardous Waste, WA

Stevan Gressit, M.D.
Maine Unused Drug Disposal Group, ME

Joseph Lebenzeon, M.D., Chief. Child & Adolescent Psychiatry
Washington County Psychological Assoc, PA, ME

Jim Maier M.D ., Research Psychiatrist
PIER. Program ME

Dan Moody, Solid Waste Coordinator
Washtenaw County, MI

Edward Pontius, MD; President
Maine Association of Psvchiatric Physicians, ME

Tlene S. Ruhoy, M.D.
Unsversity of Nevada, Las Vegas, NV

Susan Sullivan, Program Director
CAP Quality Care, Inc., ME

ORGANIZATIONAL ENDORSEMENTS

American College of Emergency Physicians - Maine Chapter, Manchester, ME
(Anna Bragdon. Executive Director)

City of Palo Alto. Palo Alto, CA
(Phil Bobel. Manager Environmental Compliance Division)

Community Environmental Council, Santa Barbara, CA
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(Jenny Phillips, Pollution Prevention Program Manager)

Unused and Expired Medicines Registry, Bellaire, TX
(Matthew Mireles, Ph.D., President and Director of Research)

Cuyahoga County District Board of Health, Parma, OH
(Erv Ball, B.5., Assistant Director of Environmental Health)

Day One, South Portland, ME
(David J. Faullmer, M.S W, Executive Director)

EXP Pharmaceutical Services Corporation, Fremont, CA
(Mark Harvey, Director of Operations)

Health Care Without Harm, Arlington, VA
(Anna Gilmore-Hall, Executive Director)

Hudsen Valley Regional Council, New Windsor, NY
(John F. Crews, Executive Director)

Maine Department of Public Safety, Augnsta, ME
(Michael P. Cantara. Commissioner)

Maine Drug Enforcement Agency, Angusta, ME
(Fov E. McKinney, Director)

Maine CGeneral Health, Waterville, ME
(Enulie van Eeghen, Vice President)

NeedvMleds com, Gloucester, MA
(Eichard J. Sagall, M.D. | President)

Morth East Occupational Exchange, Bangor, ME
(Charles Tingley, Ph.ID.| ABPP, Executive Director)

Orange County Sanitation District, Fountain Valley, CA
(Thomas E_ Gaworski, Principal Environmental Specialist)

Pharmaciens Sans Frontieres Comite Intl, Clermont-Ferrand, FRANCE
(Glislaine Soulier, Communication Officer)

PharmEcology Assoc, LLC, Brookfield, WI
(Charlotte A. Smith, B Ph. M 5. President)

Pleasant Point Health Center, Perry, ME
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(Jack Martinez, Psyv.D.)

Rutland County Solid Waste District, Rutland, VT
(Deane Wilson., Waste Eeduction)

Ulaine Center on Aging, Orono, ME
(Lenard W. Kaye, D.5 W./Ph.D.; Professor and Director)

Washtenaw County, Ann Arbor, MI
(Tanis Bobrin, Washtenaw County Drain Comimissioner)

PERSONAT ENDOESEMENTS

Heather Ashton, DM, FECP
(Emeritus Professor, University of Newcastle upon Tyne, Great Britain)

Chris Baumgartner
(PMP Coordinator, Maine Office of Substance Abuse, ME)

James Berry, M.D.
(Family Physician Faculty, EMMC Center for Family Medicine, ME)

Lynn Bromley
(Senator, Maine Legislature, ME)

Steve Burke
(Health & Environmental Investigator 111, Public Health - Seattle & King County, WA)

James B. Bumett, Ir., M.D.
(Psychiatrist, Kennebec Valley Mental Health Center, ME)

Mary Jane Bush
(Health Planning Director, Bucksport Bay Healthy Communities, ME)

(zail M. Chase
(The Honorable and former State Auditor, ME)

Benjamin Crocker, M.D.
(Medical Director, MMC PHO Behavioral Healthcare Program, ME)

Kathleen F. DeHaven
(Graduate Student, UMaine School of Social Work, ME)

Mike Driscoll
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(Member. Prince Edward Island Prescription Dmg Awareness Group. Canada)

Jerry Evangelista
(Engimeering Supervisor, Orange County Sanitation District, CA)

Bill Flagg
(Drrector, Community Relations and Development, Cary Medical Center, ME)

Percy Galimbertii, M D PhD.
(Research Scienfist, Texas A&M Health and Science Center, TX)

Angela Harnish
(Member. Prince Edward Island Prescription Dmg Awareness Group. Canada)

Sharon D. Hart
(Health Director. South Hadley Board of Health, MA)

Eerrv M. Kenney, E_Ph.
(A*VISTA Semor Sense, ME)

Sonya Khan
(MPH Candidate, Boston University, MA)

Paula Knight, R Ph. ME

Peter 1. Koutowjian
(Representative, Chairman, Joint Commuitee on Public Health, MA)

Shawn Lewm
(MMember, Penobscot Area TRIAD, ME)

Peter McCorison
(Director, Substance Abuse Services, Aroostook Mental Health Center, ME}

Gerry Mugford, PhuD.
(Clintcal Epidemiologist, Memorial University, Canada)

Anm Outinen-Jones, RN, BSN.
(Maine School Administrative District 49, ME)

Julie Pease, M.D.
(Psychiatrist, Sweetser, ME)

Anne Perry
(Representative, State of Mame, House, ME)
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Sidney H. Schnoll, M.D.
(Vice President, Risk Management, Pinney Associates, CT)

Sarah Sellers, Pharm D, M P H.
(Consultant, IL)

Stephen Soumerai, Sc.D.
(Professor, Harvard Medical School and Director, Drug Policy Research Group, MA)

Erik Steele, D.O.
(Eastern Maine Healthcare Svystems, ME)

Joe Stephenson, ME

Eevin Wallace, M.D.
(Clinical Associate Professor of Medicine, Dartmouth Medical School, MA)

Alice White
(Graduate Student, UMaine School of Secial Work, ME)

Jessica Winter, ME

Bimh Workeneh, M.D., ME
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APPENDIX E: REVERSE DISTRIBUTOR LIST

The following companies provide reverse distribatservices, as reported by institutions
surveyed in Santa Barbara County. A reverse didtritis a licensed company that
handles unwanted pharmaceuticals, arranging fdrud#®n or return to manufacturers.
Institutions can get credit back for returned drugs

* Guaranteed Returns
www.guaranteedreturns.com
(800) 473-2138

» EXP Pharmaceutical Services Corporation
www.expworld.com/exp/
(800) 350-0397

 Med-Turn International, Inc.
www.returns.org
(888) 784-2323

e Carolina Logistics Services
www.cls.inmar.com
(336) 631-7663
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