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I. INTRODUCTION 

On October 26, 2020 the Committee on Environmental Protection, chaired by Council Member Constantinides, will hold a hearing on bills related to the creation of a pilot program to test sewage for SARS - CoV-2 RNA, and the sale of nonwoven disposable products. Int. No. 244 would prohibit the sale of nonwoven wipes labeled as flushable unless specific criteria are met. Int. No. 1966 would require the commissioners of the New York City Department of Environmental Protection (“DEP”)  and the New York City Department of Health and Mental Hygiene (DOHMH) to establish a wastewater testing pilot program using metagenomic next generation sequencing to detect COVID-19 RNA in the community. The Committee expects to hear testimony from DEP, public health and environmental advocates, and interested members of the public.

II. BACKGROUND 
SARS-CoV-2, the virus that causes COVID-19, has sickened over 40 million individuals, and caused over one million deaths across the world.[footnoteRef:1] In the United States, nearly nine million individuals have tested positive for the disease, with over 225,000 deaths as of October 23, 2020.[footnoteRef:2] In New York City, over 261,000 residents have tested positive, with more than 24,000 individuals succumbing to the virus.[footnoteRef:3] Wastewater monitoring for SARS-CoV-2 RNA presents an opportunity for pooled community testing that tracks changes in COVID-19 infection levels through the community, which, depending on the frequency of testing, can serve as a leading indicator of the prevalence of community spread.[footnoteRef:4] [1:  Global COVID-19 Tracker. https://coronavirus.1point3acres.com/ (last accessed 10/22/20)]  [2:  Centers for Disease Control and Prevention. CDC COVID-19 Tracker. https://covid.cdc.gov/covid-data-tracker/#cases_casesper100klast7days (last accessed 10/22/20)]  [3:  New York City Department of Health. COVID-19 Data. https://www1.nyc.gov/site/doh/covid/covid-19-data.page (last accessed 10/22/20)]  [4:  Centers for Disease Control and Prevention. National Wastewater Surveillance System. https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/wastewater-surveillance.html (last accessed 10/22/20)] 

New York City has 14 wastewater treatment plants, categorized into three regional areas: north, south, and east.[footnoteRef:5] Each of the 14 plants serves a distinct geographical area,[footnoteRef:6] referred to as a sewershed.[footnoteRef:7] In total, these plants have a combined treatment capacity of 1.3 billion gallons per day.[footnoteRef:8] Wastewater monitoring for SARS-CoV-2 RNA at the treatment plant level can provide trend data for COVID-19 infections that is specific to the communities serviced by each facility.[footnoteRef:9] It is not currently possible to extrapolate sewage testing data into specific numbers of infected individuals, and testing at the treatment plant level would not capture evidence of infected individuals not serviced by the municipal sewer system.[footnoteRef:10] [5:  New York City Department Of Environmental Protection, “New York City’s Wastewater Treatment System” https://www1.nyc.gov/site/dep/water/wastewater-treatment-system.page(last accessed 10/22/20)]  [6:  NYC Mayor’s Office of Environmental Coordination CEQR Technical Manual 2014. https://www1.nyc.gov/assets/oec/technical-manual/2014_ceqr_technical_manual_rev_04_27_2016.pdf (last accessed 10/22/20)]  [7:  NYC Open Sewer Atlas. Sewersheds and Community boards. https://openseweratlas.tumblr.com/post/90255588644/sewersheds-and-community-boards (last accessed 10/22/20)]  [8:  Id at 5]  [9:  Centers for Disease Control and Prevention. National Wastewater Surveillance System. https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/wastewater-surveillance.html (last accessed 10/22/20)]  [10:  Id. ] 
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The above map shows the location of wastewater treatment plants, their processing capacity, as well the area served by each plant.



The Wastewater Treatment Process
Water transiting through the New York City municipal sewer system from households goes through seven phases of treatment, starting with grates that screen large pieces of debris as it enters the sewage system.[footnoteRef:12] Following this preliminary step, the water is pumped from the sewer system into a wastewater treatment facility, where it is held in primary settling tanks for a period of one to two hours, to allow heavy sediment to sink to the bottom, and lighter particles and grease to be skimmed from the water surface.[footnoteRef:13]  [12:  New York City Department Of Environmental Protection, “Wastewater Treatment Process”  https://www1.nyc.gov/html/dep/html/wastewater/wwsystem-process.shtml (last accessed 10/22/20)]  [13:  Id. ] 

Heavier sediment is sent to a cyclone degritter, which uses centrifugal force to separate gravel and heavy particulates (grit) from the sewage sludge, which requires further treatment.[footnoteRef:14] The grit is then dried and sent to a landfill, and the partially processed wastewater continues to secondary treatment.[footnoteRef:15] In secondary treatment, the wastewater is seeded with aerobic bacteria, and heavily aerated for four to six hours in order to allow beneficial microorganisms to consume the remaining organic matter present in the wastewater.[footnoteRef:16] The water is then routed to settling tanks, in order to allow remaining sludge and byproducts of secondary treatment to precipitate out of the water column.[footnoteRef:17] From this point, the water is treated with chlorine to kill off any remaining hazardous microorganisms, and then discharged into the receiving waterbody, while the sludge is sent for further processing.[footnoteRef:18]  It is important to note that while standard wastewater treatments are believed to be adequate for inactivating or neutralizing the SARS-CoV-2 virus, there is not currently sufficient data specific to SARS-CoV-2 to assert this definitively.[footnoteRef:19] [14:  Id. ]  [15:  Id. ]  [16:  Id. ]  [17:  New York City Department Of Environmental Protection, “Wastewater Treatment Process”  https://www1.nyc.gov/html/dep/html/wastewater/wwsystem-process.shtml (last accessed 10/22/20)]  [18:  Id.]  [19:  Removing Coronavirus from the water cycle. Science Daily. April 3, 2020. https://www.sciencedaily.com/releases/2020/04/200403132347.htm (last accessed 10/23/20)] 

Because the remaining sewage sludge is almost 99% water, it must be further thickened before processing can continue.[footnoteRef:20] Water removed at this stage is sent back to the beginning of the process, and the sludge continues to an anaerobic digestion chamber, where bacteria breaks down the remaining organic matter into water, CO2, and methane gas, which can then be collected and used to power other treatment plant functions.[footnoteRef:21] Of the city’s 14 plants, eight have the ability to process the digested sludge on site. The other six must transport their sludge via pipeline or boat, to a facility that can finish processing the material.[footnoteRef:22] The final step involves the use of a centrifuge to remove water remnants from the sludge to create dewatered biosolids, with the remaining water pumped back to the beginning of the treatment process.[footnoteRef:23] After dewatering, New York City’s sewage sludge biosolid waste is either sent to landfill, or further processed for use as a fertilizer and soil amendment[footnoteRef:24] New York City produces approximately 1,200 tons of biosolids per day, the bulk of which are either sent to landfills, or processed with lime and used as soil amendments and fertilizers.[footnoteRef:25]  [20:  Id. ]  [21:  Id. ]  [22:  Id. ]  [23:  Id. ]  [24:  Id. ]  [25:  New York City Department of Environmental Protection “Biosolids Management Program” https://www1.nyc.gov/html/dep/html/wastewater/biohome.shtml, (last accessed 10/23/20)] 

The United States Environmental Protection Agency (“EPA”) grades biosolids as either Class A or Class B, based on the presence or absence of coliform bacteria or salmonella, enteric viruses, and parasite heliminth eggs. Biosolids that have below detectable levels of these indicators are classed A, whereas biosolids that have these indicators at a level deemed below those harmful to human health, are classed B.[footnoteRef:26] Critics have pointed out however, that many pathogens commonly found in human excrement that are likely capable of surviving biosolid processing, such as hepatitis A virus, rotovirus, norovirus, amongst others, are not tested for or regulated by the EPA, as it pertains to biosolids.[footnoteRef:27] A few studies have confirmed the presence of viable SARS-Cov-2 virions in the urine and fecal matter of individuals with COVID-19,[footnoteRef:28]  however, definitive evidence of human infection via this route has not been established.[footnoteRef:29] Biosolid application has also been linked to health symptoms such as burning eyes, burning lungs, skin rashes, and respiratory infections.[footnoteRef:30] Considering the potential health risks associated with biosolid exposure, it is imperative that the handling of these materials be done in a way that minimizes public exposure to the greatest feasible extent.[footnoteRef:31] [26:  United States Environmental Protection Agency “A Plain English Guide To The Part 503 Biosolids Rule” (September 1994) https://www.epa.gov/sites/production/files/2018-12/documents/plain-english-guide-part503-biosolids-rule.pdf ]  [27:  Caroline Snyder “The Dirty Work of Promoting “Recycling” of America’s Sewage Sludge” International Journal of Occupational and Environmental Health (VOL 11/NO 4, OCT/DEC 2005) http://www.sludgefacts.org/IJOEH_1104_Snyder.pdf ]  [28:  Bolger et al. Rethinking wastewater risks and monitoring in light of the COVID-19 pandemic. Nature Sustainability 2020. https://www.nature.com/articles/s41893-020-00605-2 (last accessed 10/23/20)]  [29:  Centers for Disease Control and Prevention. Can the COVID-19 virus spread through sewage systems? https://www.cdc.gov/coronavirus/2019-ncov/faq.html#Spread (last accessed 10/23/20)]  [30: University Of Georgia. "Researchers Link Increased Risk Of Illness To Sewage Sludge Used As Fertilizer." ScienceDaily. ScienceDaily, 30 July 2002. <www.sciencedaily.com/releases/2002/07/020730075144.htm>]  [31:  National Institute for Occupational Safety and Health. Guidance For Controlling Potential Risks To Workers Exposed To Class b Biosolids. https://www.cdc.gov/niosh/docs/2002-149/default.html (last accessed 10/23/20)] 

While wastewater treatment plants primarily function to purify sewage in the interest of public and environmental health, certain aspects of the treatment process have the potential to aid the spread of dangerous pathogens to the surrounding environment.[footnoteRef:32]  During the secondary phase of wastewater treatment, tanks of contaminated water are seeded with aerobic bacteria and heavily aerated to allow the bacteria to begin the process of breaking down organic contaminants.[footnoteRef:33] The forcing of air into water at high pressure aids in the creation of ultrafine bioaerosols, tiny droplets of mist that can harbor any of the micro-organisms found in partially treated sewage.[footnoteRef:34] Aerosolized viral particles are a known mode of transmission for COVID-19,[footnoteRef:35] and studies suggest that SARS-CoV-2 viral particles can remain viable in urine and feces.[footnoteRef:36] Transmission of SARS-CoV-1 via aerosolized wastewater has been confirmed,[footnoteRef:37] however, to date,  there have been no confirmed cases of SARS-CoV-2 transmission via exposure to urine and feces in wastewater.[footnoteRef:38]  [32:  M. Vítězová et al. “Microbial Contamination of The Air At The Wastewater Treatment Plant” ACTA UNIVERSITATIS AGRICULTURAE ET SILVICULTURAE MENDELIANAE BRUNENSIS (January 2012) https://acta.mendelu.cz/media/pdf/actaun_2012060030233.pdf ]  [33:  New York City Department Of Environmental Protection, “Wastewater Treatment Process”  https://www1.nyc.gov/html/dep/html/wastewater/wwsystem-process.shtml (last accessed 10/23/20)]  [34:  Id. at 33]  [35:  Bolger et al. Rethinking wastewater risks and monitoring in light of the COVID-19 pandemic. Nature Sustainability 2020. https://www.nature.com/articles/s41893-020-00605-2 (last accessed 10/23/20)]  [36:  Id. ]  [37:  McKinney et al. Environmental transmission of SARS at Amoy Gardens. J Environ Health. 2006. https://pubmed.ncbi.nlm.nih.gov/16696450/ (last accessed 10/23/20)]  [38:  Centers for Disease Control and Prevention. Can the COVID-19 virus spread through sewage systems? https://www.cdc.gov/coronavirus/2019-ncov/faq.html#Spread (last accessed 10/23/20)N] 


Wastewater Based Epidemiology and Metagenomic Next Gen Sequencing 
	Wastewater based epidemiology is based on the assumption that any substance that is excreted by humans and is stable in wastewater can be used to calculate the original concentration excreted by a given population.[footnoteRef:39] In the past, this framework has been used to calculate illicit drug use, prevalence of Tamiflu use during the 2009 influenza pandemic, and to monitor the prevalence of diseases such as polio.[footnoteRef:40] Because viruses do not grow outside of host cells, changes in  concentration of viral particles in wastewater can be used for early detection of new viral outbreaks, the emergence of new viral strains, and potentially be extrapolated to determine the extent of infection in a given population.[footnoteRef:41] In the context of COVID-19, wastewater monitoring can offer near-real-time outbreak data due to the continual supply of viral particles shed by infected humans in their urine and feces, regardless of whether they are showing symptoms or asymptomatic.[footnoteRef:42] While testing at a treatment plant can provide data at the sewershed level, sampling individual sewer lines can provide far more granular data for pinpointing specific hotspots of infection at the community level.[footnoteRef:43] This information could be used to minimize the effects of socially and economically disruptive containment measures by limiting them to hot spots, as opposed to applied in an indiscriminate manner across entire populations.[footnoteRef:44] [39:  Polo, David et al. “Making waves: Wastewater-based epidemiology for COVID-19 - approaches and challenges for surveillance and prediction.” Water research, vol. 186.  September 9,  2020 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7480445/ (last accessed 10/23/20)]  [40:  Id. ]  [41:  Id. ]  [42:  Id. ]  [43:  Michael-Kordatou, I et al. “Sewage analysis as a tool for the COVID-19 pandemic response and management: the urgent need for optimised protocols for SARS-CoV-2 detection and quantification.” Journal of environmental chemical engineering vol. 8.5 2020. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7384408/ (last accessed 10/23/20) ]  [44:  Id. ] 

	Metagenomic next generation (“next gen”) sequencing refers to any high-throughput genetic sequencing methods that allow billions of nucleic acid fragments to be simultaneously and independently sequenced.[footnoteRef:45] Using computational approaches, overlapping gene sequences are identified, pieced together, then compared to a library of reference genomes in order to show which  organisms have contributed  genetic material to the sample.[footnoteRef:46]  This method of sequencing can simultaneously identify genetic material from completely different kingdoms of organisms, and provide data pertaining to what microbes are present in a given sample, and in what proportions.[footnoteRef:47] As such, its utility in wastewater based epidemiology is not limited to COVID-19 detection, but potentially a wide range of infectious diseases and pathogens. [45:  American Society for Microbiology. Metagenomic Next Generation Sequencing: How Does It Work, and Is It Coming to Your Clinical Microbiology Lab? https://asm.org/Articles/2019/November/Metagenomic-Next-Generation-Sequencing-How-Does-It (last accessed 10/23/20)]  [46:  Id. ]  [47:  Id. ] 

III. LEGISLATION
Int. No. 244 would prohibit the sale of nonwoven disposable products advertised as flushable unless specific definitions are met, and the product complies with testing standards established by the commissioner of environmental protection, and subject violators to a civil penalty of no more than $2,500. This local law would take effect one year after it becomes law, except that the commissioner of environmental protection and the commissioner of consumer affairs may take all actions necessary for its implementation, including the promulgation of rules, before such date.
Int. No. 1966 would require the Commissioner of Environmental Protection, in consultation with the Commissioner of Health and Mental Hygiene to create a pilot program to test the city’s wastewater treatment plants for the presence of SARS-CoV-2, the strain of coronavirus that causes COVID-19, and submit a report to the mayor and the speaker of the council including sampling results, total cost of the pilot program, and the analysis of the effectiveness of the pilot program in testing for SARS-CoV-2.This local law would take effect 120 days after it becomes law, except that the commissioner of environmental protection and the commissioner of health and mental hygiene may take such measures as are necessary for the implementation of this local law, including the promulgation of rules, before such date. 





	

Int. No. 244
 
By Council Members Reynoso and Rivera
 
A Local Law to amend the administrative code of the city of New York, in relation to the sale of nonwoven disposable products
 
Be it enacted by the Council as follows:
 
Section 1. Chapter 5 of title 24 of the administrative code of the city of New York is amended by adding a new section 24-518.2 to read as follows:
§ 24-518.2 Nonwoven disposable products. a. Definitions. For purposes of this section, the following terms have the following meanings:
Flushable. The term “flushable” means, with regard to a product, that it is (i) able to clear toilets and properly maintained drainage pipe systems under expected product usage conditions; (ii) compatible with wastewater conveyance, treatment, and disposal systems without causing blockage, clogging, or other operational problems; and (iii) unrecognizable in effluent leaving on-site and municipal wastewater treatment systems and in digested sludge from wastewater treatment plants that is applied to soil.
Nonwoven disposable product. The term “nonwoven disposable product” means any product constructed from nonwoven sheets that is designed for, marketed for, or commonly used for personal hygiene purposes.
b. Prohibited acts. It shall be unlawful for any person to:
1. Sell or offer for sale a nonwoven disposable product whose packaging indicates that such product is flushable unless such product (i) satisfies the definition for flushable in subdivision a of this section and (ii) complies with testing standards established by the commissioner of environmental protection through rulemaking.
2. Sell or offer for sale a nonwoven disposable product that does not satisfy the definition for flushable in subdivision a of this section unless the packaging of such product indicates that such product is not flushable.
c. Penalties. Any person found to have violated this section shall be subject to a civil penalty of not more than $2,500. Such civil penalty may be recovered in a proceeding before the environmental control board or a tribunal within the office of administrative trials and hearings designated by the chief administrative law judge pursuant to chapter 45-a of the charter. Such proceeding shall be commenced by the service of a notice of violation returnable before the environmental control board or a tribunal designated by the chief administrative law judge.
d. Enforcement. The department of environmental protection and the department of consumer affairs shall enforce the provisions of this section.
e. Rulemaking. The commissioner of environmental protection shall adopt rules necessary for the implementation of this section, which may include, but need not be limited to, testing standards regarding whether a nonwoven disposable product is flushable and any standards for packaging required by this section.
§ 2. This local law takes effect one year after it becomes law, except that the commissioner of environmental protection and the commissioner of consumer affairs may take all actions necessary for its implementation, including the promulgation of rules, before such date.
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	Int. No. 1966
 
By Council Members Constantinides, Powers, Torres, Kallos and Yeger
 
A Local Law to amend the administrative code of the city of New York, in relation to creating a pilot program to test sewage for COVID-19 RNA
 
Be it enacted by the Council as follows:
 
Section 1. Chapter 5 of title 24 of the administrative code of the city of New York is amended by adding a new section 24-531 to read as follows:
§ 24-531 Wastewater testing program. a. Definitions. For the purposes of this section, the following terms have the following meanings:
Metagenomic next generation sequencing. The term “metagenomic next generation sequencing” means running all nucleic acids in a sample that may contain mixed populations of microorganisms and assigning them to their reference genomes to understand which microbes are present and in what proportions.
Rate of infection. The term “rate of infection” means the probability or risk of an infection in a population, used to measure the frequency of occurrence of new instances of infection within a population over a specific period of time.
SARS-CoV-2. The term “SARS-CoV-2” means severe acute respiratory syndrome coronavirus 2, which is the strain of coronavirus that causes the novel coronavirus, COVID-19.
Wastewater-based epidemiology. The term “wastewater-based epidemiology” means the chemical analysis of pollutants and biomarkers in raw wastewater to obtain qualitative and quantitative data on the activity of inhabitants within a given wastewater catchment.
b. The commissioner of environmental protection, in consultation with the commissioner of health and mental hygiene, shall establish a pilot sampling program to test for the presence of SARS-CoV-2 in sewage at each city wastewater treatment plant in accordance with this section. Such sampling program shall include, but not be limited to the following:
1. The composition of each species detected in each sample collected;
2. The proportion of each species detected in each sample collected; and
3. Use of metagenomic next generation sequencing to test samples.
c. No less than once per every seven days, and for no less than six months, the commissioner, in consultation with the commissioner of health and mental hygiene, shall collect sewage samples in an amount determined by the commissioner of health and mental hygiene that is enough to conduct wastewater-based epidemiology of such samples.
d. No later than June 1, 2021, the commissioner shall submit to the mayor and speaker of the council a report, which shall include, but not be limited to the following:
1. Sampling results disaggregated by the site where the sample was collected, date sample was collected, date sample was tested, and composition and proportion of each species in the samples collected;
2. The total cost of such pilot program;
3. Analysis of the effectiveness of the pilot program in testing for SARS-CoV-2;
4. Recommendations to expand the pilot program to include sampling at manhole sites if wastewater-based epidemiology detects SARS-CoV-2 in an amount, as determined by the commissioner of health and mental hygiene, that indicates a localized concentration of COVID-19;
5. Extending the pilot program for up to an additional six months if more testing is necessary, as determined by the commissioner, in consultation with the commissioner of health and mental hygiene;
6. A plan for weekly testing at each city wastewater treatment plant if the commissioner of health and mental hygiene or state commissioner of health declares that the SARS-CoV-2 rate of infection is at least 1.1 or if the centers for disease control and prevention issues a SARS-CoV-2 pandemic declaration; and
7. Recommendations for making the pilot program permanent. 
§ 2. This local law takes effect 120 days after it becomes law, except that the commissioner of environmental protection and commissioner of health and mental hygiene may take such measures as are necessary for the implementation of this local law, including the promulgation of rules, before such date.
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