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Title:
To amend the administrative code of the city of New York, in relation to testing by the department of environmental protection for the presence of pharmaceuticals and personal care products in the New York City drinking water supply and the effluent from wastewater treatment plants.
Administrative Code:
Adds a new section 24-366 to subchapter 4 of chapter 3 of title 24 of the administrative code of the city of New York. 
I. Introduction
On Tuesday October 27, 2009 the Committee on Environmental Protection will hold a hearing on the topic of Int. No. 911 in relation to testing by the department of environmental protection for the presence of pharmaceuticals and personal care products in the New York City drinking water supply and the effluent from wastewater treatment plants.  Invited to testify are officials from the Mayor’s Office of Long-Term Planning and Sustainability, Acting Commissioner Steven Lawitts of the New York City Department of Environmental Protection, Commissioner Thomas A. Farley, MD, MPH of the New York City Department of Health and Mental Hygiene, Suzanne Mattei, Regional Director of the New York State Department of Environmental Conservation, George Pavlou, Acting Regional Administrator of the United States Environmental Protection Agency, Region 2, Christian Daughton, United States Environmental Protection Agency Office of Water, Rafael Rodriguez, Director of the United States Geological Survey, Cathleen Breen of NYPIRG, Larry Levine of the Natural Resources Defense Council, and elected officials and representatives of other entities.

II. Background

On March 10, 2008, the Associated Press released a national investigative news story on the presence of a wide range of pharmaceutical drugs
 in our national drinking water supply.  According to the article, tests were conducted in the watersheds of thirty-five of the sixty-two major water suppliers for metropolitan areas in the United States
 and pharmaceutical products were detected in twenty-eight of those thirty-five watersheds.  However officials in six of those twenty-eight metropolitan areas did not go on to test their drinking water supplies.
 Although the article indicated that pharmaceutical drugs were present in New York City’s upstate drinking water reservoirs and watershed, the New York City Department of Environmental Protection (DEP) continued to insist that its drinking water was “safe”, without further comment and New York City was one of those six metropolitan areas that did not initiate testing of its drinking water. 

When officials in Pennsylvania were informed of the presence of pharmaceuticals in the Philadelphia watershed, they tested Philadelphia’s drinking water supply and discovered fifty-six pharmaceuticals or their byproducts.
  New York City currently has no formal or legislatively authorized program to test its drinking water, although since last year’s hearing the Department of Environmental Protection developed and initiated a one year pilot pharmaceutical testing program for drinking water commencing in January of 2009
.  Despite the pilot program, however it remains unclear where DEP is testing, what its basis is for the selection of those locations, what pharmaceutical and personal care products that DEP has targeted for testing and what DEP is finding. 

Without adequate information, it is not possible to say what pharmaceutical drugs are present in the New York City drinking water, and in what quantities and which end users, if any, are affected.  However, the results of the testing in Philadelphia suggest that New York City should develop a permanent and legislatively authorized formal program to test its drinking water.  

Since the AP story was published municipal governments in more than twenty states have begun testing their drinking water for pharmaceuticals and personal care products, 
 particularly since it was encouraged by the Environmental Protection Agency Assistant Administrator for Water, Benjamin Grumbles, during a United States Senate hearing held on April 15, 2008.  The Assistant Administrator said 
“I have sent letters to the directors of state environmental and health agencies to inform them about some of our efforts and to request their assistance.  In conjunction with the Contaminant Candidate List 3 comment period, I have asked them whether they are currently implementing, or planning to implement, a program to monitor for pharmaceuticals and personal care products in wastewater, surface water, ground water, or tap water. This type of information can be very useful to EPA as we carry out our contaminant candidate listing process to identify potential contaminants for unregulated contaminant monitoring and/or drinking water regulation, revise effluent guidelines, and determine which contaminants are the highest priorities for development of new or revised water quality criteria.”
Some environmental leaders also believe that more testing is appropriate.  According to Richard Wiles, Executive Director of the Environmental Working Group, “It’s basic. We need to test, tell and protect health.”
  To protect health we need to be informed about what is in our drinking water, and then if New York City drinking water contains pharmaceutical drugs, we will be able to make informed decisions about what steps are appropriate, if any, and whether we need to reduce our exposure.

III. Statutory Basis for Regulation of Drinking Water

Drinking water quality standards are regulated by the Environmental Protection Agency through the federal Safe Drinking Water Act.  The Act determines what contaminants of concern are regulated.  The Environmental Protection Agency maintains an active program called the Contaminant Candidate List (CCL) to identify contaminants in public drinking water that warrant detailed study. The CCL currently includes several  pharmaceutical or personal care products including nitroglycerin, antibiotic erythromycin, as well as multiple forms of estrogenic hormones (17alpha-estradiol; equilenin; equilin; Estradiol (17-beta estradiol); estriol; estrone; Ethinyl Estradiol (17-alpha ethynyl estradiol); Mestranol) and progesteronic hormone Norethindrone (19-Norethisterone)..  Therefore current water quality standards set by the Environmental Protection Agency do not require monitoring for, or treatment of, the vast majority of pharmaceutical products.

IV. What Is In Our Drinking Water?
There are only two sources of potable water—surface water, such as rivers and streams, and groundwater from underground aquifers.  Surface water, the source of most drinking water, and the principal source of New York City’s drinking water, was the focus of a major national study by the United States Geological Survey (hereinafter USGS) in 1999-2000.
 USGS measured concentrations of ninety-five organic wastewater contaminants in water samples obtained from one hundred and thirty nine streams located in thirty states.
 Organic wastewater contaminants were found in eighty percent of the streams sampled.
  The most frequently detected compounds included steroids, insect repellants, and stimulants, such as caffeine, an antimicrobial disinfectant, and a detergent metabolite.
 However the study also detected components of contraceptives, perfumes and nicotine.

Groundwater, the source of the balance of drinking water, and the primary source for a small number of New York City residents, has also been studied and found to contain organic wastewater contaminants.
  The most frequently detected major contaminants in groundwater were steroids, hormones and plasticizers.

Even when finished water samples were obtained from a conventional drinking water treatment plant, studies show that prescription and nonprescription drugs and their metabolites, fragrance compounds, cosmetic compounds, flame retardants, plasticizers and even solvents were present.
 Concentrations of organic wastewater contaminants in finished drinking water were generally low,
 but for the most part, federal drinking water standards or lifetime health advisories have not been established for these compounds.
 The studies previously mentioned did not focus on New York State and City drinking water.  However New York State watersheds and reservoirs that serve New York City have also been the subject of study.
 One pilot study undertook water sampling near the New Croton, Croton Falls, Kensico, Muscoot, Amawalk, Rondout, Neversink, Cannonsville and Pepacton reservoirs.  Eleven sites were sampled from nine streams in the Croton Reservoir that were receiving discharges of treated water from wastewater treatment plants in August of 2000.
 The sampling detected a beta-blocker, a stimulant, an antibiotic, an analgesic, steroids, detergent degredates, insecticides, herbicides and fire retardants.  Another study examined influent and effluent to and from wastewater treatment plants in the New York City watershed.
  This study found fifty-five of sixty-three target contaminants, including pharmaceuticals, in concentrations ranging from 120 micrograms per deciliter to over 500 micrograms per deciliter.
  Pharmaceuticals in our watershed include trace amounts of hormones for menopause, drugs for seizures and high blood pressure medications.
  
V. How Did Pharmaceuticals and Personal Care Products Get Into Our Watershed? 
Americans are number one consumers of prescription drugs in the world followed by residents of Japan and France.  No other nation uses more prescription drugs than Americans.  According to a 2004 study from the National Center for Health Statistics, between 1999 and 2002, forty-five percent of Americans took at least one prescription drug in the previous month, eighteen percent of Americans used three or more drugs and almost half of the elderly were taking three prescription drugs or more.
 Our use of prescription drugs accounts for approximately half of all the pharmaceutical use in the world.
  We also administer drugs to our livestock
as they do in other countries.  When we take prescription drugs, they are not entirely absorbed by our bodies and as much as ninety percent of the pharmaceutical compounds may be excreted.
   The same thing is true of drugs administered to farm animals by veterinarians.  Farm animals excrete veterinary drugs, including hormones and antibiotics, and the drugs run off into fields, lakes and streams.  In addition to excretion, pharmaceuticals also find their way to the sewage treatment plants when unneeded medication is flushed down the toilet, when personal care products enter the wastewater system as a result of bathing,
 when there is improper commercial disposal, and when illegal drugs are intentionally dumped into toilets or drains.
 

The USGS year 2000 national study of receiving streams downstream of sewage treatment plants found concentrations of pharmaceuticals and other organic compounds.

The sampling sites were biased towards streams susceptible to contamination from intense urbanization and livestock production and therefore the results of the study were not considered representative of streams nationwide.
  

More recently, in May of  2003, with the assistance of the New York State Department of Environmental Conservation, USGS sampled intakes of the New York City reservoir system and sampled sewage effluent at select waste water treatment plants and the receiving streams above and below the plant’s outfalls.
  This study was designed to assess wastewater compounds, including pharmaceuticals, and the effect of the waste water treatment plant on the receiving stream’s water quality.
   Research makes it clear that pharmaceutical drugs can pass intact through conventional sewage treatment facilities into rivers, streams, lakes and even aquifers.
  

In addition to the pharmaceuticals that are present in sewage effluent, components of personal care products, including cosmetics, toiletries and fragrances, are showing up in sewage effluent and in our drinking water.
 Some of the components of personal care products are considered unsafe.  For example, nitro musks, developed to replace natural musks as fragrances, have a very long half-life and possibly cause adverse environmental impacts.
 Nitro musks are lipophilic and tend to bioaccumulate in fat cells.
 Musk xylene is common in breast milk, fat tissue and blood
 and is a suspected carcinogen, endocrine disrupter and reproductive toxin
.  Nitro musks are also believed to be an inhibitor of cellular defense systems
 and nitro musks are being phased out of use in many parts of the world due to their persistence and toxicity but
 Nitro musks are still legal in the United States and are used in nearly every commercial fragrance formulation.

A more recent study gives a more direct answer to the question of where do pharmaceuticals in our drinking water come from.  In this 2004 study conducted by the United States Geological Survey and the Centers for Disease Control and Prevention, twenty-four water samples were collected at selected locations within a drinking water treatment facility and from the two streams that serve the facility to evaluate the potential for wastewater related organic contaminants to survive a conventional treatment process and persist in potable water supplies.
Stream water samples as well as raw, settled, filtered and finished water samples
 were collected during low flow conditions when the discharge of effluent from upstream municipal sewage treatment plants accounted for thirty-seven to sixty-seven percent of the flow in stream 1 and ten to twenty percent of the flow in stream 2.
 Forty organic wastewater contaminants were detected in one or more samples of stream water or raw water supplies and thirty-four were detected in more than ten percent of the samples.
  Compounds also detected in finished water included prescription and nonprescription drugs and their metabolites, fragrance compounds, flame retardants, plasticizers, cosmetic compounds and a solvent.
  The evidence suggests that these organic wastewater contaminants resist removal through conventional water treatment methods.
  

With trace amounts of pharmaceuticals “ubiquitous”
 in the environment, it is important to know if they are in our drinking water and if they present any threat to public health or the environment.  Furthermore if trace amounts of pharmaceuticals are in our drinking water it is important to know if our drinking water should be treated to prevent or eliminate that threat. 

VI. The Impact of Pharmaceuticals in the Surface and Groundwater on Public Health and the Environment
There is strong evidence that pharmaceutical drugs in sewage treatment plant effluent are causing adverse impacts to marine life.
 One study of small mouth bass downstream from sewage treatment plants in water tinged with an ingredient in birth control pills, found male fish with eggs growing inside their testes.
  Of one hundred and eighty four male bass captured from the Potomac River, one hundred and eleven had eggs growing inside their sexual organs.
  In another study, the antidepressant Prozac, present in water downstream from sewage treatment plants in Mississippi and Georgia, was found to kill, stunt the growth or confuse tadpoles, causing them to swim in circles.
  In Pennsylvania, small amounts of Prozac were found to cause mussels and clams to discharge their sperm and eggs prematurely.
  In studies of Daphnia, an intermediate organism that eats algae and is eaten by fish, antibiotics and cholesterol drugs at concentrations of just ten parts per billion stunt growth and cause more male offspring than would naturally occur.
 Minute amounts of triclosan, a bactericidal agent, have been found to disrupt postembryonic frog development.
  Triclosan has also been found to be responsible for endocrine disruption in mussels.
 Antidepressants in surface waters have been shown to trigger premature spawning in shellfish and drugs designed to treat heart ailments block the ability of fish to repair damaged fins.
  In Boulder Creek, Colorado, native fish populations exposed to pharmaceuticals exhibited endocrine disruption including a low male to female sex ratio and fish having both female and male reproductive organs.
  Even in nearby Jamaica Bay, a researcher from Stony Brook University, Anne McElroy, found feminized male flounders that she links to the presence of the female hormone estrone or other estrogenic chemicals discovered in the bay.
  

Stream surveys also document the significant prevalence of native bacteria resistant to antibiotics
. As a result, wild geese near Chicago, Illinois are reported to be resistant to ampicillin, tetracycline, penicillin and erythromycin.
Antidepressant drugs present in marine environments affect the regulation of aggression in snails, squids and lobsters.
  Serotonin affects the fighting behavior of lobsters, causing subordinates to engage in fighting with dominants by reducing their propensity to retreat.
  

While the evidence of adverse environmental and ecological effects accumulates, there is little information available on human health impacts.
 To the extent that these impacts are addressed, the literature indicates that there is usually little risk associated with low levels of exposure.
  However this conclusion is typically based upon insufficient data and there are exceptions.
 For example, humans are exposed, by drinking water, to multiresistant microbial strains.
  These strains are suspected to contribute to the spread of antibiotic resistance.
 Some pharmacologically active compounds, such as carbamazepine and cotinine may present a health concern to humans via consumption of drinking water.

Mixtures of pharmaceuticals may present an ecotoxicological or public health hazard.
 Low levels of pharmaceuticals in drinking water may result in human exposure in the nanogram per day range, several orders of magnitude lower than those producing pharmacological effects.
 However, health effects from low level persistent exposures have not been determined.
 Mammalian effects for certain drug classes indicate the need for further investigation.
  For example, various antiepileptic drugs are becoming recognized as human neuroteratogens leading to general neurodegeneration.  Even extremely low concentrations in the order of nanograms per liter might be expected to have miniscule, but still unknown, health effects over time.
  Pharmaceuticals have been identified by the National Research Council, a member of the congressionally-chartered National Academy of Sciences, as one of several major classes of chemical pollutants that had not received sufficient attention as potential water pollutants.
 Pharmaceuticals should be considered, among the larger universe of previously unevaluated pollutants, for listing on the Environmental Protection Agency’s Drinking Water Contaminant Candidate List according to the National Research Council.
  Adequate aquatic toxicity data is missing for many or most of the widely prescribed pharmaceuticals.
  There is also a suggestion that investigators have failed to report negative results.

Additive effects are another area where the data on environmental and human health effects is insufficient or nonexistent
 but to the extent evidence exists, it suggests that individual and mixture effects of selected pharmaceuticals and personal car products may have detrimental effects on aquatic organisms
.  Finally, there is no information on the effects of life-long, low level exposure to any substance in the area of environmental toxicology.
  Therefore it would be a mistake to conclude there is no risk to human health when more research is needed in order to draw this conclusion.

VII. What Can We Do About Pharmaceuticals and Personal Care Products In Our Drinking Water?
One thing that we can do that is relatively simple is to stop disposing of unneeded pharmaceutical drugs down the drain or flushing them down the toilet.  Alternative disposal methods being required include returning drugs to the pharmacies
.  In addition to the February 2007 “Do Not Flush” guidelines established by the EPA and Department of Health and Human Services, there are “Take Back” pilot studies. 
As noted earlier, current law does not require the Department of Environmental Protection to test for or treat pharmaceuticals in our drinking water although the Department has a one year pilot program to test certain drinking water for the presence of pharmaceutical products.  However, the Environmental Protection Agency may be asked to add pharmaceuticals and personal care products to the next Drinking Water Contaminant Candidate List.  

If testing should disclose that New York City has pharmaceuticals and personal care products in their drinking water, and we currently have no idea what the testing pilot program had found, the good news is that research has already been taking place that examines ways to reduce or eliminate the presence of pharmaceuticals or personal care products.  A 2007 study found chlorine effective for removing some pharmaceuticals and organic compounds.
  A study by the United States Geological Survey analyzed a multidisciplinary approach to removing environmental contaminants including pharmaceuticals in 2003-2004.
 That study found removal of environmental contaminants was most successful at wastewater treatment plants with an activated sludge process.
  

Some scientists are looking at whether there is any promise in changing drug delivery systems so that the final product leaves no waste.
  Currently drugs are designed to be resistant to degradation.
 However, using “green chemistry”, some researchers believe that drugs can be designed to prevent as much as four billion kilograms of waste per year.

Since 2005 California has run a pilot program to test and treat its drinking water for the presence of pharmaceutical and personal care products.  Research also has been done in Germany, Finland and Austria on the removal of pharmaceuticals and personal care products.  This research focused on indirect potable water reuse, municipal wastewater treatment and drinking water treatment.
  The research recognized that indirect reuse of water was taking place in areas where the urbanized population had exceeded the quantity of available natural water sources
and that municipal wastewater treatment had focused on the elimination of organic trace pollutants excluding pharmaceuticals and personal care products.
  The European Union research project looked at a variety of very common pharmaceuticals and personal care products and the effectiveness of their elimination by using various methods such as ozonation, treatment with chlorine, activated carbon adsorption, nanofiltration and reverse osmosis membranes.
  Nanofiltration and reverse osmosis membranes were found to completely remove pharmaceuticals and personal care products in water treatment plants.
  However, the best approach to prevent pharmaceuticals and personal care products from entering the drinking water supply may be to reduce the quantities entering raw sewage.

The evidence is strong that more research needs to be done on the health effects of pharmaceuticals and personal care products
  However given what we currently know it is probably important to reduce the potential for human and environmental cumulative exposure from pharmaceuticals and personal care products.
  Today’s legislation is intended to help to answer some of the questions raised by the presence of pharmaceutical and personal care products in our drinking water.

VIII. Int. No. 911
Section 1 of Int. No. 911 adds a new section 24-366 to subchapter 4 of chapter 3 of title 24 of the administrative code of the city of New York. 
Subdivision (a) of new § 24-366 provides definitions of certain terms used in that section.  The terms defined are “Pharmaceuticals”, “Personal care products” “Water quality monitoring” and “Environmental Protection Agency” and “Aquatic life criteria”

“Pharmaceuticals” means prescribed drugs to be used by humans and also prescribed veterinary drugs.
“Personal care products” means over the counter medications such as ibuprofen, bactericides such as triclosan, sunscreens and synthetic musks and any product used by individuals for personal health or cosmetic reasons including, but not limited to, fragrances, lotions and cosmetics. 
“Water quality monitoring” shall mean activities related to gathering water quality data which is then used to characterize waters, identify water quality trends over time, identify emerging pollution problems, evaluate whether pollution control programs are working and improve pollution control efforts.
“Environmental protection agency” means the United States Environmental Protection Agency.

“Aquatic life criteria” shall mean the national water quality criteria for the protection of aquatic organisms and for their beneficial uses as developed by the environmental protection agency.
Subdivision (b) requires the Department of Environmental Protection (“DEP”)undertake annual water quality monitoring for the presence of pharmaceuticals and personal care products in treated wastewater discharged from the City’s wastewater treatment plants and in drinking water, at drinking water treatment plants serving the city within the city’s watersheds, at monitoring wells used to monitor the quality of drinking water drawn from underground aquifers and at distribution sites of drinking water as are determined appropriate by the Department. Subdivision (b) also requires the monitoring to analyze the results of such testing for the presence of pharmaceuticals and personal care products and releasing the results of the analyses.  

Subdivision (c) requires that no later than December 1, 2009 and not later than December 1 of each year thereafter, the Mayor must submit to the Speaker of the Council a report on the results of water quality testing for the presence of pharmaceuticals and personal care products. The report must include the names of the pharmaceutical and personal care products identified, the amounts found of each and at the locations identified where feasible.  

Subdivision (d) mandates that when any pharmaceutical or person care product is listed by The Environmental Protection Agency in its Contaminant Candidate List, in addition to undertaking appropriate measures to treat the drinking water in order to remove the listed contaminant from City drinking water, the Department must take measures designed to prevent such pharmaceuticals or personal care products from entering the City water supply. Subdivision (d) requires that the Department use the aquatic life criteria to ascertain if the presence of pharmaceuticals and personal care products in surface waters are having an adverse impact on aquatic life, and to include such information in the annual report required by subdivision c of this section. 

Subdivision (e) mandates that no later than July 1, 2009 (clearly a date that requires amending the bill) the Department must issue an interim report detailing its efforts to identify and treat drinking water for the presence of nitroglycerine and provide a copy of the interim report to the Mayor, the Speaker of the Council, the Environmental Protection Agency and the State Department of Health. 

Subdivision (f) requires the Department to provide the results of its water quality monitoring to the Environmental Protection Agency, the State Department of Health, the City Department of Health and Mental Hygiene and such other entities as are determined by the Department to be appropriate, and to post the results of its water quality monitoring for pharmaceuticals on its website.

Section §3 states that this local law shall take effect ninety days after enactment, except that the Commissioner of Environmental Protection shall take such measures, including the promulgation of rules, as are necessary for its implementation prior to such effective date.
� Pharmaceutical drugs are chemicals used for diagnosis, treatment, cure, mitigation or prevention of disease, health condition or structure/function of the body and, for purposes of this discussion, include veterinary and illicit drugs. See Pharmaceuticals and Personal Care Products in the Environment: Agents of Subtle Change?” Christian G. Daughton and Thomas A. Ternes, Environmental Health Perspectives Supplements, Vol 107, Supplement 6, December 1999.
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