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C. Environmental Impacts from Pharmaceuticals

In contrast to human exposure, many aquatic species are
continuously subjected, over multiple generations, to
pharmaceuticals in their natural habitats.53 As a result, studies on
the health impacts of pharmaceutical exposure are more
conclusive. For example, the low-level presence of pharmaceutical
estrogens has led to "a suite of adverse effects" for certain fish and
other aquatic vertebrates, including the feminization of males,54

impaired reproductive capacity,55  and abnormal sexual
development.56 In contrast, exposure to trebolone metabolites
found in steroids used to promote muscle growth is known to
cause masculinization and lower fertility rates in female fish.57

Moreover, antidepressants are believed to "trigger premature
spawning in shellfish while drugs designed to treat heart ailments
block the ability of fish to repair damaged fins." 5 Focusing on
endocrine disrupting compounds, one researcher concluded:

[These] are compounds that interfere with natural production,
release, transport, metabolism, binding, action, or elimination of
hormones in the body.... Small disturbances in endocrine
function, especially during certain stages of the life cycle, can
lead to profound and lasting effects. There is evidence that

53 GEORGE WASHINGTON SCH. OF PUB. HEALTH & HEALTH SERVS, supra

note 46, at 4. Aquatic species, however, are not the only species detrimentally
affected by the presence of pharmaceuticals in the environment. See e.g., Rhys
Green et al., Collapse of Asian Vulture Populations: Risk of Mortality from
Residues of the Veterinary Drug Diclofenac in Carcasses of Treated Cattle, 43 J.
APPLIED ECOLOGY 949 (2006); Susanne Shultz, et al., Diclofenac Poisoning is
Widespread in Declining Vulture Populations Across the Indian Subcontinent,
271 PROC. ROYAL SOC'Y LONDON S458, S458 (2004) (both studies discussing
unmistaken causal relationship between use of the veterinary drug diclofenac, a
non-steroidal anti-inflammatory drug used to treat farm animals, and the death of
95 percent of India's and 90 percent of Pakistan's Gyps vulture populations).

54 Sellin, supra note 37, at 14; Natasha Gilbert, Drug Waste Harms Fish,
476 NATURE 265, 265 (2011); Karen A. Kidd et al., Collapse of a Fish
Population After Exposure to a Synthetic Estrogen, 104 PROC. NAT'L ACAD. SCI.
8897, 8897 (2007).

55 Sellin, supra note 37, at 14-15; see also Poynton & Vulpe, supra note 49,
at 84; Heiko L. Schoenfuss et al., Effects of Exposure to Low Levels of Water-
Borne 17fi-Estradiol on Nest Holding Ability and Sperm Quality in Fathead
Minnows, 120 WATER RES. UPDATE 49 (2001).

56 Sellin, supra note 37, at 15; Gilbert, supra note 54, at 265.
57 See E.J. Durhan et al. Identification of Metabolites of Trenbolone Acetate

in Androgenic Runoff from a Beef Feedlot, 114 ENVTL. HEALTH PERSP. 65, 67
(2006).

58 Reynolds, supra note 6.
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specific populations of invertebrate, fish, avian, reptilian, and
mammalian species have been, or currently are being, adversely
affected by exposure to environmental contaminants that effect
the endocrine systems .... 59

The presence of pharmaceutical pollutants in the environment
potentially affects organisms throughout the food web. However,
since the majority of organisms studied for possible
pharmaceutical impacts are at the bottom of the food chain, the
consequences that these organisms may have on species higher in
the chain is generally unknown.60 Nevertheless, the fact that
chronic exposure to pharmaceuticals has been found to negatively
impact the health of the base food-chain species suggests a
likelihood of similar consequences for those higher in the chain.6'

D. Gaps in Knowledge

Current knowledge about the impact of pharmaceuticals on
people and ecosystems is inadequate to provide a clear
understanding of the sources of these pollutants and all the
potential implications of exposure. In particular, more information
is needed about the various pathways that pharmaceutical
pollutants take to reach the environment and, especially, their
relative contribution to the presence of these environmental
contaminants.62 In addition, there is a dearth of information on the
effects of long-term, low-dose human exposure to the multitude of
pharmaceutical pollutants.63 Similarly, research is needed on the
synergistic effects and health impacts that exposure to multiple

59 Robert W. Masters, Pharmaceuticals and Endocrine Disruptors in Rivers
and on Tap, 120 WATER RESOURCES UPDATE 1 (2001).

60 Talia E. A. Chalew & Rolf U. Halden, Environmental Exposure of
Aquatic and Terrestrial Biota to Triclosan and Triclocarban, 45 J. AM. WATER
RES. Ass'N 4, 10 (2009). One of the only pharmaceutical impact studies of a
species high in the food chain was conducted on Pakistan's Gyps vultures,
whose population was decimated as a result of consuming farm animals treated
with the non-steroidal anti-inflammatory drug diclofenac. See supra note 53.

61 See Chalew & Halden, supra note 60, at 10; Poynton & Vulpe, supra note
49, at 84.

62 See Daughton, Pharmaceuticals in the Environment, supra note 2, at 54
(discussing lack of information, including source contribution and environmental
loading); see also supra notes 15-27 and accompanying text.

63 "Although a wealth of toxicological information may be available for
pharmaceuticals, the effects of unintended chronic exposure to subtherapeutic
doses that could occur via consumption of drinking water are often not known."
Snyder, supra note 23, at 33.
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pharmaceutical substances and waste may pose to humans and
other species.64  Without this information, regulatory and
management schemes will not be fully effective or protect the
human and natural environments as intended.

II. THE FEDERAL APPROACH TO MANAGING PHARMACEUTICALS IN
THE ENVIRONMENT

The U.S. Congress has not yet adopted legislation specifically
aimed at managing pharmaceutical pollutants in the environment.
A number of federal agencies have interpreted three environmental
statutes-the Resource Conservation and Recovery Act (RCRA),65

the Clean Water Act (CWA), 6 6 and the Safe Drinking Water Act
(SDWA) 67-as applicable to certain pharmaceutical wastes in the
waste stream, and another-the National Environmental Policy
Act (NEPA)68-to the manufacturing of drug products in relation
to their potential to reach the natural environment. However, none
of these statutes were specifically designed with pharmaceuticals
in mind, and they have proven inadequate to resolve the challenges
posed by pharmaceutical pollutants in the environment.

A. Resource Conservation and Recovery Act

RCRA is a federal program for the "cradle-to-grave"
management of hazardous substances and waste.69 One of the
statute's express goals is to protect human health and the
environment from the hazards posed by waste disposal.70 Other
goals include the reduction or elimination of the amount of waste
generated (including hazardous waste), and the proper
management of such waste to protect human health and the
environment.

7|

64 See supra notes 49-52 and accompanying text.
65 Resource Conservation and Recovery Act (RCRA) of 1976, 42 U.S.C. §§

6901-6992k(2012).
66 Clean Water Act (CWA), 33 U.S.C. §§ 1251-1387 (2012).
67 Safe Drinking Water Act (SWDA), 42 U.S.C. § 300f-300j-26 (2012).
68 National Environmental Policy Act (NEPA), 42 U.S.C. § 4321 (2012).
69 David R. Case, Resource Conservation and Recovery Act, in 21 ENVTL.

LAW HANDBOOK 141, 142 (Thomas F.P. Sullivan ed., 21st ed. 2011).
70 42 U.S.C. § 6902(a) (providing that "[t]he objectives of this chapter are to

promote the protection of health and the environment and to conserve valuable
material and energy resources... .

71 Id.
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Under RCRA, the EPA, as well as EPA-authorized state
agencies, regulates the generation, storage, transportation,
treatment, and disposal of hazardous solid wastes. 72 EPA identifies
wastes as "hazardous" based on any one or a combination of four
characteristics: ignitable, corrosive, toxic, or reactive.73

RCRA specifically excludes certain wastes from its scope,
even when those wastes may otherwise exhibit one of the above

72 Under RCRA, 42 U.S.C. § 6903(5), "hazardous" waste includes:
[A]ny solid waste, or combination of solid wastes, which because of its
quantity, concentration, or physical, chemical, or infectious
characteristics may (A) cause, or significantly contribute to an increase
in mortality or an increase in serious irreversible, or incapacitating
reversible illness; or (B) pose a substantial present or potential hazard
to human health or the environment when improperly treated, stored,
transported, or disposed of, or otherwise managed.

RCRA, 42 U.S.C. § 6903(27), defines "solid waste" as:
[A]ny garbage, refuse, sludge from a waste treatment plant, water
supply treatment plant or air pollution control facility and other
discarded material, including solid, liquid, semisolid, or contained
gaseous materials resulting from industrial, commercial, mining and
agriculture activities and from community activities but does not
include solid or dissolved material in domestic sewage, or solid or
dissolved materials in irrigation return flows or industrial discharges
which are point sources subject to permits under section 402 of the
Federal Water Pollution Control Act, as amended, or source, special
nuclear, or byproduct material as defined by the Atomic Energy Act of
1954, as amended (68 Stat. 923).

73 See 40 C.F.R. § 261.20-261.24 (2014); Characteristic Wastes, U.S.
ENVTL. PROT. AGENCY, http://www.epa.gov/osw/hazard/wastetypes/
characteristic.htm (last updated May 8, 2013). EPA also classifies wastes as
hazardous, in two groups, in relation to their potential effect on humans or
animals. The first group includes those substances that are acutely toxic and can
be fatal to humans or animals above certain minimum thresholds or doses. The
second group encompasses substances that either exhibit any of the four
hazardous characteristics noted above or contain a toxic constituent (e.g.,
chemical compounds or elements that have been shown to have toxic,
carcinogenic, mutagenic, or teratogenic effects on humans or other life forms)
capable of posing a "substantial present or potential hazard to human health or
the environment when improperly treated, stored, transported, or disposed of, or
otherwise managed." 42 U.S.C. § 6903(5). While the former are listed in
RCRA's so-called P-list, the latter are found in RCRA's U-list. RCRA's P-list
contains 239 different "acutely toxic" substances of which 15 have been
identified by the Healthca're Environmental Resources Center (HERC) as likely
to be found in a healthcare facility (e.g., arsenic, cyanide salt, nitroglycerin, and
Strychnine). Hazardous Waste Determination, HEALTHCARE ENVTL. RES. CTR.,
http://www.hercenter.org/hazmat/hazdeterm.cfm (last visited Mar. 23, 2014).
RCRA's U-list contains 472 distinct substances of which 66 have been identified
by the HERC as likely to be found in a healthcare, facility (e.g., acetone,
chloroform, ethyl ether, and Warfarin). Id.
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characteristics or fall within one of the above classifications. In
particular, RCRA excludes domestic sewage, "[a]ny mixture of
domestic sewage and other wastes that passes through a sewer
system to a publicly-owned treatment works for treatment," and
"[i]ndustrial wastewater discharges that are point source
discharges subject to regulation under ... the Clean Water Act"
from its requirements.74 In addition, RCRA applies only to those
facilities that generate, store, transport, or dispose of more than
one hundred kilograms of hazardous waste per month or any
amount of acute hazardous waste per month.75

Accordingly, while drugs and drug residues in household
municipal wastes are excluded from RCRA's program, the statute
applies to the thousands of health care facilities-including
hospitals, clinics, and nursing homes, and pharmaceutical
manufacturers and dispensers, throughout the United States-that
generate, store, transport, or dispose of more than one hundred
kilograms of hazardous pharmaceutical waste per month or any
amount of acute hazardous pharmaceutical waste per month. 76 The
statute likewise applies to doctor and veterinarian offices.77 Yet, in
2005, only ninety-four hospitals and nineteen pharmacies became
subject to any of RCRA's generation, storage, transportation,
treatment, disposal, or reporting criteria.78 Given that in that same
year, there were more than 7,000 hospitals, 72,000 nursing homes
and related long-term-care facilities, 27,000 veterinary care
operations, 40,000 retail pharmacies, and 300,000 physician and
dental offices in the United States,79 it is inconceivable that only
slightly more than one percent of hospitals, fewer than 0.05
percent of pharmacies, and no long-term care or veterinary care

74 40 C.F.R. § 261.4(a)(1)-(2) (2014).
75 40 C.F.R. § 261.5(a) (2014). Waste is defined as "acute hazardous waste"

if it is capable of causing or significantly contributing to an increase in serious
irreversible, or incapacitating reversible, illness. 40 C.F.R. § 261.11 (a)(2) (2014).

76 RCRA applies to any entity that generates, stores, transports, or disposes
of at least 100 kilograms of hazardous waste per month or any amount of acute
hazardous waste per month, including certain pharmaceutical wastes. Cf supra
notes 72, 75 and accompanying text.

77 Doctor and veterinarian offices are exempt only if they generate no more
than one hundred kilograms of hazardous waste per month. 40 C.F.R. § 261.5(a)
(2014).

78 See Amendment to the Universal Waste Rule: Addition of
Pharmaceuticals, 73 Fed. Reg. 73,520, 73,526 (Dec. 2, 2008).

79 Id. at 73,522, 73,526.
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facilities exceeded the minimum RCRA threshold.80

One of RCRA's chief shortcomings is that it is difficult to
implement and enforce. The regulations depend on self-
reporting,81 and EPA does not have the resources to ensure
compliance throughout the community.82 Moreover, there is a
disconnect between EPA's interpretation and application of the
statute, and the RCRA knowledge held by pharmaceutical and
health care facilities and their staff.83 As a result, many health care
facilities and professionals are entirely unaware whether and how
RCRA applies to their pharmaceutical management and disposal
practices.

84

80 EPA has asserted that all of these hospitals, nursing homes, long-term-
care facilities, veterinary care operations, retail pharmacies, and physician and
dental offices "are likely to generate some volume of pharmaceutical wastes and
many of which will generate some that are RCRA hazardous." See id. at 73,526.

81 Cf id. at 73,527 (explaining that the process of applying RCRA begins
with a generator determining whether a pharmaceutical waste is subject to
RCRA's reporting requirements).

82 The issue of inadequate EPA funding is a recurring theme. See e.g., U.S.
Gov. ACCOUNTABILITY OFFICE, REPORT No. GAO-07-883, ENVIRONMENTAL
PROTECTION: EPA-STATE ENFORCEMENT PARTNERSHIP HAS IMPROVED, BUT
EPA's OVERSIGHT NEEDS FURTHER ENHANCEMENT (2007), available at
http://www.gao.gov/assets/270/264845.pdf; Coral Davenport, EPA Funding
Reductions Have Kneecapped Environmental Enforcement, NAT'L J. (May
4, 2013), http://www.nationaljournal.com/daily/epa-funding-reductions-have-
kneecapped-environmental-enforcement-20130303.

83 See Wu ET AL., supra note 21, at 31 (noting that "[a] significant barrier to
ensuring responsible disposal of pharmaceuticals is that very few medical
professionals, including doctors, nurses, pharmacists, or administrators,
understand all the issues related to disposal. They are not taught the
consequences of various disposal methods nor do they have any training in
RCRA or other legal requirements that govern disposal of some pharmaceutical
products when generated in large enough quantities"). Cf Ron Seely, Flushed
Drugs Polluting Water: Complicated Rules for Disposal Result in Most
Hospitals Taking Easy Way Out, MADISON.COM (Dec. 10, 2006, 12:00 AM),
http://host.madison.com/news/flushed-drugs-polluting-water-complicated-rules-
for-disposal-result-in/article acdb4a7b-6a05-5c6f-aeae-2e243 1 e515d7.html
(observing that proper drug disposal is a confusing and expensive process for
hospitals and other health-care institutions with little agency oversight or
guidance).

84 As EPA asserts, "numerous health care facilities are either unaware of
how the hazardous waste regulations apply to pharmaceutical wastes or, even if
there is knowledge of RCRA, they have problems with training the workers that
are generating these wastes on how to manage hazardous wastes properly." See
Amendment to the Universal Waste Rule, 73 Fed. Reg. 73,520, 73,527 (Dec. 2,
2008). EPA further states that, "[w]hile the vast majority of pharmaceutical
waste generators are undoubtedly [small quantity generators] ... or
[Conditionally Exempt Small Quantity Generators] .... information provided by
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In addition, given the growing number of pharmaceutical
products and ingredients in society, it is questionable whether EPA
could implement a successful program under RCRA that could
adequately evaluate all of the potential hazards posed by
pharmaceutical pollutants. Currently, there are over 100,000 FDA-
approved human and veterinary (prescription and over-the-
counter) drug products in the United States that contain more than
2,500 structurally unique molecular entities and employ multiple
mechanisms of activity.85 Treating these substances out of the
waste stream would necessitate dozens if not hundreds of disparate
treatment methods and technologies.86 Yet, the vast majority of
pharmaceuticals-including antibiotics, anti-convulsants,
antidepressants, beta blockers, blood thinners, diuretics, hormones,
steroids, and many others-have yet to be evaluated for their
possible hazardous qualities, let alone mechanisms for their
removal. In fact, EPA has not updated its RCRA pharmaceuticals
list since 1980 when it first listed thirty-one pharmaceutical
substances.8 7 Moreover, EPA has yet to establish a process for

generators themselves show a low level of knowledge about RCRA and its
regulatory requirements, even on the part of some large facilities." Id. at 73,526.
In a scathing rebuke of EPA's regulation of hazardous pharmaceutical wastes,
the USEPA's Office of Inspector General (EPA-OIG) asserted that according to
EPA itself, many "health care workers, retail pharmacy employees, and other
pharmaceutical generators are often unfamiliar with or confused by RCRA
hazardous waste management requirements, prompting them to improperly
dispose of hazardous pharmaceuticals as municipal or bulk wastes." U.S. ENVTL.
PROT. AGENCY, REPORT No. 12-P-0508, EPA INACTION IN IDENTIFYING
HAZARDOUS WASTE PHARMACEUTICALS MAY RESULT IN UNSAFE DISPOSAL 9
(2012), available at http://www.epa.gov/oig/reports/2012/20120525-12-P-
0508.pdf [hereinafter EPA-OIG 2012 REPORT].

85 See Daughton, Pharmaceuticals in the Environment, supra note 2, at 45.
86 See Eckstein & Sherk, supra note 5 at 432-33 (noting that removal of

pharmaceutical wastes from the waste stream requires multiple techniques and
technologies); see also infra note 183 and accompanying text (discussing various
treatment options).

87 See EPA-OIG 2012 REPORT, supra note 84, at 7. According to the
Healthcare Environmental Resources Center, seven of the thirty-one
pharmaceutical substances identified by EPA are found under EPA's P-list
(Arsenic trioxide, Epinephrine, Nicotine, Nitroglycerin, Physostigmine,
Physostigmine salicylate, and Warfarin >0.3 percent), and twenty-four are
included in the Agency's U-list (Chloral Hydrate, Chlorambucil, Chloroform,
Cyclophosphamide, Daunomycin, Dichlorodifluromethane, Diethylstilbestrol,
Formaldehyde, Hexachlorophene, Lindane, Melphalan, Mercury, Mitomycin C,
Paraldehyde, Phenacetin, Phenol, Reserpine, Resorcinol, Saccharin, Selenium
sulfide, Streptozotocin, Trichloromonofluromethane, Uracil mustard, Warfarin
<0.3 percent). Listed Wastes, HEALTHCARE ENVTL. RESOURCE CENTER,

Imaged with Permission of N.Y.U. Environmental Law Journal

[Volume 23



DRUGS ON TAP

regularly identifying and reviewing new or existing
pharmaceuticals that may qualify for regulation as RCRA
hazardous waste products."8

In a 2012 report, EPA's Office of Inspector General (EPA-
OIG) asserted that:

RCRA hazardous waste regulations are not keeping up with
drug development and the potential hazards they may pose if
mismanaged and disposed without the necessary protections to
human health and the environment. Without an established
process to review pharmaceuticals, EPA cannot ensure that it
has identified pharmaceutical contaminants that may pose a
hazardous risk to human health and the environment.8 9

In response to the EPA-OIG report, EPA indicated that it
would "consider the appropriate next steps to take given
significant resource constraints and competing priorities."90 The
Agency anticipated issuing a proposed rule in spring of 2013
responding to some of the deficiencies identified by the EPA-
OIG.91 As of January 2015, the proposed rule had not been issued
and, according to EPA's website, the proposed rule will focus
solely on "hazardous waste pharmaceuticals that are generated by
healthcare-related facilities."92

http://www.hercenter.org/hazmat/pharma.cfm#listed (last visited Mar. 23, 2014).
The challenge of evaluating potential harmful qualities of pharmaceutical
substances has been addressed, albeit to a more limited extent, by other federal
agencies. For example, the National Institute for Occupational Safety and Health
(NIOSH) has identified approximately 160 drugs that it states should be handled
as hazardous materials, and the Occupational Safety and Health Administration
(OSHA) lists sixty-one pharmaceuticals on its hazardous drug list. See U.S.
DEP'T OF HEALTH & HUMAN SERV., PUB. NO. 2012-150, NIOSH LIST OF
ANTINEOPLASTIC AND OTHER HAZARDOUS DRUGS IN HEALTHCARE SET7INGS
(2012), available at http://www.cdc.gov/niosh/docs/2012-150/pdfs/2012-
150.pdf, U.S. DEP'T OF LABOR, OSHA TECHNICAL MANUAL (OTM), SOME
COMMON DRUGS CONSIDERED HAZARDOUS § VI: ch. 2, app. VI: 2-1 (1999),
available at https://www.osha.gov/dts/osta/otm/otmvi/otm vi_2.html#app_Vl:
2 1.

88 Cf EPA-OIG 2012 REPORT, supra note 84, at 7.
89 See id Among other factual findings, EPA-OIG identified three

pharmaceuticals currently regulated by EPA under RCRA's "toxic" criteria (U-
list), but that actually met RCRA's "acutely" toxic standards (P-list). OIG also
distinguished twenty-one other pharmaceuticals that currently are not regulated
by EPA, but which may qualify as "toxic" under EPA's RCRA criteria. Id. at 7-
8.

90 Id. at 17.
91 Id. at 18.
92 Management of Haz'ardous Waste Pharmaceuticals, U.S. ENVTL. PROT.
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RCRA was never intended to apply to pharmaceutical
hazardous wastes. While EPA has attempted to interpret and
implement the statute with regard to pharmaceutical pollutants,
those efforts will likely prove fruitless.

B. Clean Water Act

The CWA was intended "to restore and maintain the
chemical, physical, and biological integrity of the Nation's
waters."93 Functionally, CWA requires each state to designate
water quality standards or allowable uses (e.g., domestic water
supply, recreation, propagation of fish and aquatic life, etc.) for all
rivers, streams, and lakes within its jurisdiction.94 These standards
and uses must be based on the National Recommended Water
Quality Criteria95 and are subject to EPA approval.96 Once EPA
approves water quality standards or designated uses, "impaired"
bodies of water-those that do not meet the designated water
quality or use standards-are monitored and pollution discharges
strictly regulated by EPA or an authorized state agency.97 These
actions are implemented in relation to each impaired water body's
ability to absorb specific pollutants-total maximum daily load
(TMDL)-without exceeding the designated water quality or use
standards.98 Pollution discharges are managed through the
National Pollutant Discharge Elimination System (NPDES),99 a

AGENCY, http://www.epa.gov/osw/hazard/generation/pharmaceuticals.htm (last
updated Jan. 1, 2015).

93 33 U.S.C. § 1251(a) (2012).
94 See4OC.F.R. § 130.10 (2014).
95 33 U.S.C. §§ 1313-1314 (2012). National Recommended Water Quality

Criteria are standards developed by EPA, per 33 U.S.C. §§ 1313-1314 (2012),
that provide guidance for states in their development of state-specific water
quality standards. See National Recommended Water Quality Criteria, U.S.
ENVTL. PROT. AGENCY, http://water.epa.gov/scitech/swguidance/standards/
criteria/current/index.cfm (last updated Dec. 3, 2014).

96 40 C.F.R. § 131.5, 131.21 (2014).
97 33 U.S.C. § 1314(l)(1) (2012).
98 33 U.S.C. § 1313(d)(1)(C) (2012) provides that the TMDL "shall be

established at a level necessary to implement the applicable water quality
standards with seasonal variations and a margin of safety which takes into
account any lack of knowledge concerning the relationship between effluent
limitations and water quality."

99 33 U.S.C. § 1342 (2012). Implementation and oversight of the NPDES
permit program has been delegated to authorized state agencies in forty-six
states. National Pollutant Discharge Elimination System (NPDES): State
Program Status, U.S. ENVTL. PROT. AGENCY, http://water.epa.gov/polwaste/
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permit system that allows private, governmental, and other
dischargers to release certain pollutants into designated surface
water bodies.00 Those discharges are subject to strict discharge
quantity and concentration limitations and waste treatment
technology requirements.101 Absent an NPDES permit, discharges
are strictly prohibited. 10

Despite its potential relevance, the CWA's applicability to
pharmaceutical substances in the environment is limited at best.
With two minor exceptions,10 3 EPA has never developed water
quality criteria or standards under the CWA for pharmaceuticals,
pharmaceutical wastes, or pharmaceutical residues, and NPDES
permits do not currently include any limitations on the discharge
of pharmaceutically active pollutants. 104 Nevertheless, like RCRA,
the CWA was not designed to address pharmaceutical pollutants.
Given the challenge of assessing tens of thousands of
pharmaceutical products and components, and then implementing
hundreds (if not thousands) of different technology and
management standards, the task will likely be an exercise in
futility. In addition, the Act's key regulatory provisions exclude

npdes/basics/NPDES-State-Program-Status.cfm (last updated Sept. 9, 2014). In
those states, the NPDES permit is issued directly by the authorized state agency.
For example, in Texas, the permit is designated as the Texas Pollutant Discharge
Elimination System permit. What Is the "Texas Pollutant Discharge Elimination
System (TPDES)? ", TEXAS COMM'N ON ENVTL. QUALITY, http://www.
tceq.state.tx.us/permitting/wastewater/pretreatment/tpdes-definition.html (last
updated Nov. 6, 2014).

100 40 C.F.R. § 230.12 (2014) (describing the NPDES permitting system); 40
C.F.R. § 230.3(s) (2014) (defining "waters of the United States").

101 See 33 U.S.C. § 1342(p)(3) (2012) (referring to 33 U.S.C. § 1311 (2012)
for the specific discharge limitations).

102 Id.; 40 C.F.R. § 230.12 (2014).
103 EPA's current national criteria provide both human health and aquatic life

criteria for lindane, an organochlorine, and malathion, an organophosphate
insecticide; both are used to treat lice, as well as in agriculture as an insecticide.
National Recommended Water Quality Criteria, U.S. ENVTL. PROT. AGENCY,
http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm (last
visited Mar. 2, 2015) (listing human health criteria for lindane and malathion);
National Recommended Water Quality Criteria, U.S. ENVTL. PROT. AGENCY,
http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm (last
visited Mar. 23, 2014) (listing aquatic life criteria for lindane and malathion).

104 See U.S. GOv'T. ACCOUNTABILITY OFFICE, GAO-11-346, ACTION NEEDED

TO SUSTAIN AGENCIES' COLLABORATION ON PHARMACEUTICALS IN DRINKING

WATER 11 (2011) [hereinafter USGAO-ACTION NEEDED], available at
http://www.gao.gov/new.items/dI1346.pdf, (bolstering Eckstein and Sherk's
assessment).
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nonpoint sources of waste,105 which may be significant sources of
the pharmaceuticals found in the environment.10 6

C. Safe Drinking Water Act

The SDWA is designed to protect the quality of the nation's
drinking water and authorizes the EPA to set national standards for
drinking water quality and contaminant regulation in public water
systems and their sources. 107 Known as National Primary Drinking
Water Regulations (NPDWRs), these health-based standards are
legally enforceable maximum levels for specific contaminants in
public water systems. 108 If maximum contaminant levels cannot be
determined, NPDWRs can mandate water treatment procedures
and techniques designed to remove contaminants.0 9 Under the
SDWA, EPA must develop a Contaminant Candidate List (CCL)
identifying contaminants not presently subject to an NPDWR, but
that "are known or anticipated to occur in public water systems"
and that may require a national drinking water regulation in the
future. ' 10

While EPA has established NPDWRs for more than ninety
contaminants,"' it has never done so for a pharmaceutical.

105 See Michael C. Blumm & William Warnock, Roads Not Taken: EPA vs.
Clean Water, 33 LEWIS & CLARK ENVTL. L. 79, 82 (2003).

106 Cf Daughton & Temes, supra note 2, at 909, 923 (noting that
pharmaceuticals in the environment originate, in part, from terrestrial run-off
from animal husbandry, aquaculture, and excrement of domesticated animals);
See Blumm & Warnock, supra note 105, at 82 (asserting that "today nonpoint
sources contribute more pollution to the nation's waters than point sources, and
in the rural West, nonpoint source pollution is the overwhelming source of water
pollution").

107 40 C.F.R. § 141.1 (2014). NPDWRs include eighty-five standards divided
into six categories: disinfectants, disinfection byproducts, inorganic chemicals,
microorganisms, organic chemical, and radionuclides. Id. §§ 141.50-55.

108 42 U.S.C. § 300g-l(b)(1) (2012).
109 42 U.S.C. § 300g-l(b)(7).
110 42 U.S.C. § 300g-l(b)(l)(B)(i). Unregulated contaminants are placed on

the CCL where:
i) the contaminant may have an adverse effect on the health of persons;
ii) the contaminant is known to occur or there is a substantial likelihood
that the contaminant will occur in public water systems with a
frequency and at levels of public health concern; and iii) in the sole
judgment of the Administrator, regulation of such contaminant presents
a meaningful opportunity for health risk reduction for persons served
by public water systems.

42 U.S.C. § 300g-l(b)(l)(A).
111 Drinking Water Contaminants, ENVT'L PROT. AGENCY, http://water.
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Moreover, until quite recently, it had never placed a
pharmaceutical on the CCL. In August 2008, EPA issued its third
CCL listing 104 chemicals or chemical groups and twelve
microbiological contaminants."l 2 During the preparation stage,
EPA identified 287 pharmaceuticals for possible inclusion in the
CCL; however, all but one were removed prior to list
finalization."13 The sole pharmaceutical substance listed as an
unregulated contaminant was nitroglycerin, a volatile substance
known better for its use in the production of explosives and rocket
propellants, but also used medically to treat heart conditions. 114

Not surprisingly, EPA included it in the CCL primarily because of
environmental and water quality concerns arising from its use as
an explosive."15

In 2009, the Science Advisory Board Drinking Water
Committee of the EPA Office of Ground Water and Drinking
Water recommended changes to the CCL selection process:

There are also some clear categories of contaminants that need
special attention in selecting the CCL including
pharmaceuticals, personal care products, endocrine disruptors,
antibiotics, and algal toxins. Such contaminants may warrant
changes in the CCL selection processes. General exposure to
even low levels of antibiotics in drinking water, for example,
may lead to antibiotic-resistant pathogens either in a person
drinking the water or the general environment. The current
CCL process for chemicals would not identify this as an

epa.gov/drink/contaminants/#List (last updated Oct. 29, 2014).
112 Drinking Water Contaminant Candidate List 3, 74 Fed. Reg. 51,850 (Oct.

8, 2009).
113 See Pharmaceuticals in the Nation 's Water: Assessing Potential Risks

and Actions to Address the Issue Before the Transp. Safety, Infrastructure Sec.
and Water Subcomm. of the Comm. on Env 't and Public Works U.S. Senate,
110th Cong. 10 (2008) (statement of Benjamin H. Grumbles, Assistant
Administrator for Water, Environmental Protection Agency), available at http://
epw.senate.gov/public/index.cfm?FuseAction=Files.View&FileStoreid=7f39d9
2b-3089-4703-9063-e5d6cl381332.

114 MedlinePlus, Nitroglycerin, U.S. NAT'L LIBR. MED. & NAT'L INST.
HEALTH, http://www.nlm.nih.gov/medlineplus/druginfo/meds/a601086.html (last
updated Aug. 1, 2010); Nitroglycerin, NEW WORLD ENCYCLOPEDIA,

http://www.newworldencyclopedia.org/p/index.php?title=Nitroglycerin&oldid=6
81895 (last updated Apr. 2, 2008).

115 Jeff Donn et al., No Standards to Test for Drugs in Water, ASSOCIATED
PRESS (Mar. 11, 2008), http://www.foxnews.com/printer-friendlywires/
2008Marl 1/0,4675,PharmaWaterlll,00.html.
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adverse effect."16

In addition, in August 2011, Government Accountability
Office (GAO) recommended that EPA establish a formal
mechanism for federal agencies to collaborate and coordinate
research on pharmaceuticals in the nation's drinking water."7 In
2012, EPA responded by organizing an inter-agency working
group composed of EPA (Office of Water), U.S. Department of
Agriculture (Agricultural Research Service), U.S. Department of
Health and Human Services (Food and Drug Administration), and
U.S. Department of Interior (U.S. Geological Survey).118 The
purpose of this collaboration is, partly, to aid EPA evaluate which,
if any, pharmaceutical contaminants should be regulated under
SDWA.119

While certainly a logical effort, the SDWA suffers from the
same ailment afflicting the RCRA and CWA. The statute was
never intended to respond to the tens of thousands of
pharmaceutical pollutants that plague the environment, and it is
questionable whether it could ever do so successfully. In addition,
the SDWA exclusively targets the protection of drinking water
sources for human consumption. Accordingly, its scope excludes
broader environment concerns including known hazards that
pharmaceutical pollutants pose to many aquatic and terrestrial
species.

D. National Environmental Policy Act

In contrast to the above three federal statutes, which focus on
pollutants in the waste stream, NEPA imposes procedural
requirements on federal actions and decision making. NEPA
mandates that all federal agencies consider the significant

116 EPA Sci. ADVISORY BD. DRINKING WATER COMM., SAB ADVISORY ON

EPA's DRAFT THIRD DRINKING WATER CONTAMINATION CANDIDATE LIST (CCL
3) 7 (2009).

117 USGAO-ACTION NEEDED, supra note 104, at 41.
118 Memorandum of Understanding on Sustainability of Federal

Collaboration on Pharmaceuticals in Drinking Water between the U.S.
Environmental Protection Agency (EPA) Office of Water (OW); U.S.
Department of Agriculture (USDA) Agricultural Research Service (ARS); U.S.
Department of Health and Human Services (HHS) Food and Drug
Administration (FDA); and U.S. Department of Interior (DOI) U.S. Geological
Survey (USGS) (Nov. 29, 2012), available at http://water.epa.gov/scitech/
swguidance/ppcp/upload/moupharmdrinkingwaterl 2182012.pdf.

119 ld. at 2.
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environmental impacts of their proposed major actions and
publically disclose the results of their assessments prior to carrying
out those actions.120 If a preliminary environmental assessment
(EA) indicates that the action could significantly affect the quality
of the human environment, a more rigorous environmental impact
statement (EIS) is required.121 NEPA does not dictate whether or
not a project should be pursued; rather, its chief objective is to
require the federal government to take a "hard look," in a public
process, at the possible environmental consequences of proposed
actions. 

122

As a federal agency, the U.S. Food and Drug Administration
(FDA) is tasked with ensuring "the safety, effectiveness, quality,
and security of human and veterinary drugs, vaccines, and other
biological products, and medical devices" in the United States.123

This includes regulating, reviewing, and approving or denying new
drugs and related pharmaceutical products. 1 24 Accordingly, NEPA
should cover the FDA's actions and decision making as they relate
to pharmaceutical products.

Despite NEPA's applicability to FDA's oversight of
pharmaceuticals, NEPA allows federal agencies to categorically
exclude certain classes of actions from the Act's procedural
requirements on grounds that "as a class, these actions,

120 See Bait. Gas & Elec. Co. v. Natural Res. Def. Council, Inc., 462 U.S. 87,
97 (1983). Under 40 C.F.R. § 1508.18 (2014), "major federal actions" can
include:

new and continuing activities, including projects and programs entirely
or partly financed, assisted, conducted, regulated, or approved by
federal agencies; new or revised agency rules, regulations, plans,
policies, or procedures; and legislative proposals ... [but not] funding
assistance solely in the form of general revenue sharing funds,
distributed undet the State and Local Fiscal Assistance Act of 1972...
with no Federal agency control over the subsequent use of such
funds ... [or] bringing judicial or administrative civil or criminal
enforcement actions.

121 See COUNCIL ON ENVTL. QUALITY, A CITIZEN'S GUIDE TO THE NEPA:
HAVING YOUR VOICE HEARD 12 (2007), available at http://www.blm.gov/
pgdata/etc/medialib/blm/nm/programs/planning/planning docs.Par.53208.File.da
t/A Citizens Guide to NEPA.pdf.

122 See Kleppe v. Sierra Club, 427 U.S. 390, 410 n. 21 (1976).
123 FDA Fundamentals, U.S. FOOD & DRUG ADMIN., http://www.fda.gov/

aboutfda/transparency/basics/ucm192695.htm (last updated June 12, 2014).
124 What Does FDA Regulate?, U.S. FOOD & DRUG ADMIN., http://

www.fda.gov/AboutFDA/Transparency/Basics/ucm194879.htm (last updated
Nov.18, 2014).
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individually or cumulatively, do not significantly affect the quality
of the human environment."'125 Currently, FDA's activities are
ordinarily excluded from NEPA's EA requirements if they fall
within any one often categories listed in 21 C.F.R. § 25.3 1(a)-(j).
These exclusions include new drugs whose residual aquatic
presence does not exceed one part per billion, investigational new
drugs, and substances that occur naturally in the environment. 126

While potentially innocuous, these categorical exclusions, as
applied to pharmaceutical-related actions and decisions, have
allowed an untold number of drugs and related products to
circumvent the NEPA process. If the NEPA procedures had not
been bypassed, information about the drugs and related products

125 21 C.F.R. § 25.10(c) (2014); 40 C.F.R. §. 1508.4 (2014); U.S. DEP'T OF
HEALTH & HUMAN SERVS., GUIDANCE FOR INDUSTRY: ENVIRONMENTAL
ASSESSMENT OF HUMAN DRUG AND BIOLOGICS APPLICATIONS 2 (1998)
[hereinafter HHS GUIDANCE FOR INDUSTRY].

126 See HHS GUIDANCE FOR INDUSTRY, supra note 125, at 2. The complete
list of exclusions is:

(a) Action on [a new drug application] ... abbreviated application,
application for marketing approval of a biologic product, or a
supplement to such applications ... if the action does not increase the
use of the active moiety.
(b) Action on [a new drug application] ... abbreviated application, or a
supplement to such applications ... if the action increases the use of
the active moiety, but the estimated concentration of the substance at
the point of entry into the aquatic environment will be below I part per
billion.
(c) Action on [a new drug application] ... abbreviated application,
application for marketing approval of a biologic product, or a
supplement to such applications ... for substances that occur naturally
in the environment when the action does not alter significantly the
concentration or distribution of the substance, its metabolites, or
degradation products in the environment.
(d) Withdrawal of approval of [a new drug application] or an
abbreviated application.
(e) Action on [investigational new drug applications].
(I) Testing and release by the Food and Drug Administration of lots or
batches of a licensed biologic product.
(g) Establishment of bioequivalence requirements for a human drug or
a comparability determination for a biologic product subject to
licensing.
(h) Issuance, revocation, or amendment of a standard for a biologic
product.
(i) Revocation of a license for a biologic product.
(j) Action on an application for marketing approval for marketing of a
biologic product for transfusable human blood or blood components
and plasma.

21 C.F.R. §§ 25.31 (a)-(j) (2014).

Imaged with Permission of N.Y.U. Environmental Law Journal

[Volume 23



DRUGS ON TAP

might have filled many of the knowledge gaps that currently exist,
including on potential hazards from human and environmental
exposure to those substances.

Moreover, some of the categories subject to exclusion from
NEPA may be inappropriate given the state of the science. For
example, the exclusion in 21 C.F.R. § 25.31(b) for drugs whose
projected residue concentration reaching the environment is below
one part per billion is woefully inadequate given that certain
contaminants, such as estrogen and trebolone metabolites, have a
detrimental impact on aquatic species at detection levels of parts
per trillion. 127 While the direct impact here is on aquatic species,
the mutation and potential loss of certain species could have
significant consequences for the quality of the human
environment.128 The exclusion for substances that occur naturally
in the environment is also questionable because it ignores the
consequence of cumulative and chronic exposure to such
substances by aquatic and other species, including humans, as well

127 See WU ET AL., supra note 21, at 5 (noting that laboratory studies
conducted on the synthetic estrogen, ethinylestradiol, predict that a concentration
of 0.1 ng/L [0.1 part per trillion] in surface water could induce male rainbow
trout to produce the female egg protein vitellogenin); Durhan, supra note 57, at
67 (citing research by Ankely and Jensen K finding that exposure to trenbolone
metabolites in nanogram per liter [equivalent of one part per trillion]
concentration can result in masculinization of fish); Bethany Halford, Side
Effects, 86 CHEMICAL & ENGINEERING NEWS 13, 13 (2008), available at
http://cen.acs.org/articles/86/i8/Side-Effects.html (reporting on research
indicating that the feminization of male fish can occur due to estrogen exposure
at concentrations of parts-per-trillion); see also Shawna Bligh, Pharmaceuticals
in Surface Waters: Use of NEPA, 24 NAT. RES. & ENV'T 56, 56-57 (2009)
(noting that "certain pharmaceuticals, such as hormone-regulating drugs, can
take effect at concentrations as low as a few nanograms per liter" and that
"[t]hese compounds alter sex characteristics of certain fish at concentrations as
low as 20 parts per trillion"); Kidd, supra note 54 (reporting that chronic
exposure over seven years of fathead minnows to low concentrations (5-6 part
per trillion) of the estrogen 17a-ethynylestradiol led to the feminization of males,
and nearly caused the extinction of the fathead minnows population studied).

128 See Toby K. L. Morgan, Down the Drain: Pharmaceutical Waste
Disposal in the United States, 22 FORDHAM ENVTL. L. REV. 393, 430 (2011)
("This then begs the question of whether mutations and spawning abnormalities
in aquatic life significantly affect the quality of the human environment under
NEPA therefore necessitating an amendment of the one ppb categorical
exclusion currently in place."). It is noteworthy that the European Agency for the
Evaluation of Medicinal Products proposed a trigger value of ten parts per
trillion. Christian G. Daughton, Cradle-to-Cradle Stewardship of Drugs for
Minimizing Their Environmental Disposition While Promoting Human Health. L
Rationale for and Avenue Toward a Green Pharmacy, Il1 ENVTL. HEALTH
PERSP. 757, 760 (2003).
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as the possible synergistic outcomes of these substance's
interaction with other chemicals. 12 9

Not all FDA actions are subject to NEPA categorical
exclusions. For example; "[a]pproval of [new drug applications],
abbreviated applications, applications for marketing approval of a
biologic product, supplements to such applications, and actions on
[investigational new drug]" are not excluded unless they
specifically fall under §25.3 1(a), (b), (c), (e), or (1). 130 In addition,
21 C.F.R. § 25.20 specifies certain proposed actions that
"ordinarily require[] at least the preparation" of an EA.'31 More
generally, FDA must file an EIS when the agency determines,
through the preparation of an EA, that "a proposed action may
significantly affect the quality of the human environment." 32

Nevertheless, FDA's regulatory interpretation and
implementation of NEPA have substantially neutered the Act's
procedural requirements as they apply to the agency and its
activities. For example, FDA regulations provide that "[t]here are
no categories of agency actions that routinely significantly affect
the quality of the human environment and that therefore ordinarily
require the preparation of an EIS."' 133 Moreover, since a significant
proportion of the agency's activities are excluded from the EA
requirement, few of FDA's activities are subjected to the scrutiny
of either an EA or an EIS. 134 In fact, since NEPA's enactment in
1970, the FDA has only performed one EIS related to human
medicines. That EIS addressed chlorofluorocarbons used as

129 See supra notes 48-52, 61 and accompanying text.
130 21 C.F.R. § 25.20(1) (2014).
131 § 25.20. Unless otherwise categorically excluded, proposed actions that

ordinarily require at least the preparation of an EA include, inter alia: major
legislative recommendations or reports prepared for Congress related to
pharmaceuticals; regulations for labeling requirements or for standards related to
pharmaceuticals; exemptions and variances from FDA regulations; establishment
of a tolerance for unavoidable poisonous or deleterious substances in food or in
packaging materials to be used for food; approval of new drug applications,
abbreviated applications, applications for marketing approval of a biologic
product, supplements to such applications, and actions on investigational new
drugs; approval of new animal drug applications, abbreviated applications,
supplements, actions on investigational new animal drugs. §§ 25.20(a), (f), (g),

(), (1), & (m).
132 § 25.22(b).
133 § 25.22(a).

134 The only exception to the categorical exclusions is a finding that
"extraordinary circumstances" suggesting a significant effect on the human
environment. § 25.21.
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