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Update to credit analysis

Summary
The New York City Municipal Water Finance Authority (Aa1 stable on both senior and
subordinate lien revenue bonds) is responsible for issuing debt in support of the New York
City Water and Sewer System, which is a component of New York City (Aa1 negative). The
system delivers water and provides wastewater services to a very large and diverse economic
base. System liquidity has remained strong in recent years, which will enhance the capacity of
the system to absorb the negative credit conditions brought on by the coronavirus outbreak.

The authority recently amended its financial forecast, which now incorporates the suspension
of a rate increase that was set to go into effect July 1, 2020. The New York City Water Board,
which is responsible for setting water and sewer rates, suspended the increase amid the
economic slowdown resulting from the coronavirus pandemic. The authority projects a
nearly 10% decline in revenue in fiscal 2021 relative to estimated fiscal 2020 income.

Still, we expect coverage of debt service will remain satisfactory, even on the most
conservative basis. On a bond ordinance basis, coverage will remain strong despite the loss of
revenue given the gross revenue pledge and the authority's use of prior year surplus revenue
to defease debt and reduce debt service requirements. On a net revenue basis, coverage
will remain lower than that of other very highly rated water and sewer systems, but this is
mitigated by a bondholder-friendly flow of funds and the early set-aside of debt payments.

Exhibit 1

Trend of operating revenue against system operating expenses and debt service
Fiscal year ending June 30; 2020-2022 projected
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Source: New York City Municipal Water Finance Authority and Moody's Investors Service
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We regard the coronavirus outbreak as a social risk under our ESG framework, given the substantial implications for public health and
safety. We do not see any material immediate credit risks for the authority. However, the situation surrounding coronavirus is rapidly
evolving and the longer term impact will depend on both the severity and duration of the crisis. If our view of the credit quality of the
authority changes, we will update our opinion at that time.

Credit strengths

» Very large service area with a diverse customer base

» Debt service coverage, on a bond ordinance basis, is strong and debt payments are set aside well in advance of being due

» Excluding debt service reserves and escrows, available cash was a very healthy 305 days of operating expenses in fiscal 2019 and
averaged 315 days over the past three years

» Exposure to unfunded retirement liabilities of the city is low given that New York City's unfunded pension burden is moderate and
the city's contribution practices are strong among US local governments

Credit challenges

» The system's debt burden is very high and will likely rise with planned borrowing outlined in the city's capital improvement plan

» Falling consumption, which is not out of line with trends in most large cities, necessitates regular rate increases to address rising
operating costs and debt service

» Debt service coverage, on a net revenue basis, is narrow compared to other highly rated water and sewer systems

Rating outlook
The stable outlook incorporates the expectation that the New York City Water Board will manage rates sufficiently to maintain healthy
liquidity and sound debt service coverage while generating new revenue over the longer term in support of system maintenance.

Factors that could lead to an upgrade

» Moderated borrowing or accelerated growth in revenue that brings down the utility's debt burden

Factors that could lead to a downgrade

» Rate adjustments that are not sufficient to support sustained revenue growth and hold debt service coverage by net revenue close
to current levels

» Sustained declines in the system's operating liquidity, or a change in regulations or water quality that necessitates much more
borrowing

» The long-term rating on the second resolution bonds specifically could be downgraded if the authority materially increased its
issuance of first resolution bonds

This publication does not announce a credit rating action. For any credit ratings referenced in this publication, please see the ratings tab on the issuer/entity page on
www.moodys.com for the most updated credit rating action information and rating history.
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Key indicators

Exhibit 2

New York City Water and Sewer System                                 

Debt Overview                

Type of debt Outstanding 

principal                      

(billion)

Pledge Lien status Rate                    

covenant

Debt service 

reserve

First resolution (senior lien) revenue bonds $1.6 Senior lien on gross revenue of the 

water and sewer system

Open 1.15x Lesser of 

traditional three-

prong test

Second resolution (subordinate lien) revenue 

bonds

$28.4 Subordinate lien on gross revenue of 

the water and sewer system after 

payment of authority expenses

Open 1.00x None

Principal outstanding is as of the close of fiscal 2019.
Source: New York City Municipal Water Finance Authority and Moody's Investors Service

Exhibit 3

New York City Water and Sewer System                                                             

Trend Analysis                      

2014 2015 2016 2017 2018 2019

Gross revenue (million) $3,882 $3,954 $4,106 $4,000 $3,860 $4,088

Coverage of senior lien debt service per bond ordinance  12.6x  19.7x  32.8x  37.0x  62.8x  51.4x 

Coverage of total debt service per bond ordinance  4.8x  8.5x  7.5x  7.9x  10.2x  6.0x 

O&M (million) $1,587 $1,573 $1,375 $1,492 $1,530 $1,598

Net revenue (million) $2,295 $2,381 $2,731 $2,507 $2,330 $2,507

Coverage of total scheduled debt service by net revenue  1.8x  1.8x  1.8x  1.6x  1.4x  1.5x 

Available cash and investments (million) $1,192 $1,238 $1,272 $1,451 $1,203 $1,334

Days cash on hand                  274                  287                  338                  355                  287                  305 

Debt to operating revenue (x)  7.8x  7.6x  7.2x  7.5x  7.8x  7.4x 

Gross revenue, O&M and net revenue are shown in the chart on an audited and full accrual basis. Available cash and investments consists of the sum of cash held in the New York City
Water Board's operating and maintenance (O&M) reserve and the authority's revenue fund as reported in the authority's comprehensive annual financial report.
Source: New York City Municipal Water Finance Authority and Moody's Investors Service

Profile
The New York City Water and Sewer System serves a population of approximately 8.4 million in the five boroughs of New York City,
a service area of more than 300 square miles. It also provides water to an additional 1 million people in the counties where its water
supply facilities are located. The system is vast: its watershed area is 1.2 million acres; there are 19 water reservoirs and 3 controlled
lakes; 6,800 miles of water mains; 7,500 miles of sewers; and 14 wastewater treatment plants. The New York City Municipal Water
Finance Authority finances the capital needs of the system. The New York City Water Board sets the system's rates. The City of New
York operates the system.

Detailed credit considerations
Service area and system characteristics
The New York City water and sewer system is vast and diverse. It delivers approximately 1 billion gallons of water per day to about 9.4
million people. On average, it treats more than 1.2 billion gallons of wastewater per day. The system transports water from 19 upstate
reservoirs to customers through an extensive network of tunnels and aqueducts.

The system has just over 835,000 accounts, of which 96% are billed on a metered basis. Just under 93% of the accounts were
residential. Residents and businesses in the five boroughs of New York City make up 90% of the customer base. The system also
provides water and sewer service to Westchester County (Aa1 negative) and portions of other suburban counties.

The two largest users are the New York City Housing Authority and the City of New York, which, together, are the source of 8% of the
system's annual gross revenue. The remaining eight largest customers together account for another 2.5% of revenue.
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Debt service coverage and liquidity
WATER AND SEWER RATES
The New York City Water Board has a strong record of raising rates to maintain healthy financial metrics amid rising operating
costs and debt service. Adjustments to rates have been critical given the long-term negative trend in consumption. Over the
past two decades (1998-2019), total consumption fell almost 16% but the system's revenue nearly tripled. Addressing declining
consumption with regular rate hikes is not unique to New York City. Water utilities across the US face a combination of flat-to-
declining consumption and rising debt service as they borrow to maintain or upgrade infrastructure.

The New York Water Board plans to suspend a previously approved rate increase for fiscal 2021 as a way to ease strain on ratepayers in
response to the coronavirus pandemic, a social risk for utilities that otherwise have unlimited rate setting ability. That move, along with
the potential for late or delinquent payments arising from the coronavirus outbreak, will reduce the system's operating revenue. The
board had planned to increase rates 3.8% for fiscal 2021. The updated financial forecast assumes the board will raise rates 5.8% in both
fiscal 2022 and fiscal 2023, and 5.7% in fiscal 2024.

Exhibit 4

Annual rate increases implemented by the New York City Water Board
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Source: New York City Municipal Water Finance Authority

DEBT SERVICE COVERAGE
Through fiscal 2019, the New York City water and sewer system achieved annual surpluses, after operating expenses and debt service,
that averaged almost $1 billion since fiscal 2012. The projected revenue decline in fiscal 2021 will significantly reduce the gap between
revenue and system expenses, but, assuming an economic rebound and a rate increase for fiscal 2022, revenue growth will return (see
Exhibit 1 on page one).

Another factor reducing the surplus gap in fiscal 2020 is a $128 million lease payment to the city. The lease agreement permits the city
to request a rental payment from the system in any fiscal year. The city has historically requested annual payments, but made no rental
payment request in fiscal years 2017, 2018 and 2019. In response to the economic impact of the virus outbreak, the city requested
the rental payment of $128 million for fiscal 2020 to help balance its current year budget. This payment is reflected in the authority's
updated financial forecast. The city has not requested a payment for fiscal 2021 and the authority's forecast assumes no lease payment
in years beyond fiscal 2020.

Surpluses achieved by the system heavily influence reported debt service coverage. Under the utility's bond resolution, debt service in
a given year is reduced by the amount of debt service in that same year that the authority elects to pay with the prior year's operating
surplus. The recent trend of surpluses financed an annually growing amount of debt defeased with available cash (see Exhibit 5). In
light of the revenue pressure brought on by the coronavirus pandemic, the authority is using $350 million of funds on hand to defease
certain bond maturities and reduce debt service requirements in fiscal years 2021 and 2022. This will limit the extent to which debt
service coverage falls in those years relative to prior expectations. The use of cash to defease debt will not have a materially negative
impact on the authority's finances given the very healthy liquidity of the system (see Exhibit 6).
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Exhibit 5

Annual debt service, including debt defeased with surplus revenue
Fiscal year ending June 30; 2020-2022 projected

Exhibit 6

Available operating cash balances and days cash on hand
Fiscal year ending June 30
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Source: New York City Municipal Water Finance Authority and Moody's Investors Service
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The use of surplus funds to pay debt service lowers the system's annual debt service charge made against current year revenue,
resulting in very high debt service coverage. To illustrate the point, Exhibit 7 shows that, even though revenue declined in fiscal 2018,
coverage of debt service increased over prior years. On a bond ordinance basis, coverage by available revenue declined in fiscal 2019,
but remained strong at 51.4x first resolution bond debt service and 6.0x combined first and second resolution bond debt service.
The decline in coverage relative to fiscal 2018 was because of a lower amount of debt paid with prior year surplus cash (see Exhibit 5
above). The total debt service requirement in fiscal 2019 was about $1.7 billion. However, the authority paid a very large share of the
year's debt service from surplus revenue and cash, lowering the amount of total debt service paid from fiscal 2019 revenue.

Exhibit 8 shows two other ways to look at debt service coverage. Were we to view the debt defeased with surplus revenue and cash
as a debt service payment covered by current year gross revenue, coverage would still be strong at 2.5x combined first and second
resolution bond debt service. We also look at coverage on a net revenue basis. This is consistent with our calculation of coverage in our
methodology for all municipal utility systems and also recognizes that the water and sewer system could not operate if it did not cover
operating and maintenance expenses. Comparing fiscal 2019 revenue net of operating expenses to total debt service requirements
results in a coverage ratio of 1.5x. This ratio has trended downwards from almost 2.0x total debt service in fiscal 2014 as growth in debt
service outpaced that of net operating revenue.

Exhibit 7

Coverage of debt service on a bond ordinance basis
Fiscal year ending June 30; 2020-2022 projected

Exhibit 8

Coverage of total debt service by operating revenue
Fiscal year ending June 30; 2020-2022 projected
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Based on the authority's updated forecast of revenue, operating expenses and borrowing, coverage of debt service by net operating
revenue could fall further. However, actual operating expenses have tended to fall about 10% under forecast. If authority expenditures
continue to fall under those budgeted, we expect net operating revenue will remain close to or above 1.5x total annual debt payments.

The authority's early payment of debt from either current year operating revenue or surpluses carried forward is a strength that
balances coverage on a net revenue basis that is narrow compared to other highly rated water and sewer systems. Since fiscal 2014, the
authority has annually set aside with its trustee by at least November of each fiscal year (year ending June 30) 100% of that year's debt
service requirement.

LIQUIDITY
The New York City Water and Sewer System holds a healthy level of liquidity. The system as a whole held $2.2 billion of cash
and investments at the close of fiscal 2019. Of this total, the New York City Water Board held $272 million in an operation and
maintenance reserve fund and local water fund. The authority itself held $1.1 billion in its revenue fund. The remaining $820 million
was spread across the authority's debt service reserve fund, escrow account and construction fund. Total fiscal 2019 cash was down
from $2.5 billion in fiscal 2018 mostly because of the spending of restricted cash in the authority's construction fund.

Considering only the water board's operating reserves and the authority's revenue fund, fiscal 2019 cash and investments were
equivalent to 305 days of operating expenses. Over the past three years, system liquidity averaged 315 days of operating expenses.
Available cash dipped in fiscal 2018 for the first time in several years, but rebounded in fiscal 2019. On both an absolute basis and
relative to spending, the authority's available liquidity remains stronger than it was five years prior (see Exhibit 6 above).

Debt and legal covenants
The New York City Water and Sewer System carries a high debt burden. And, to maintain and update the system, the city has a ten-
year capital improvement plan (2020-2029) that anticipates $18 billion of total capital spending. As part of this plan, the authority
expects to borrow about $7 billion in new debt over fiscal years 2021 through 2024. Over this same period, it expects to retire about
$2.1 billion of currently outstanding bond principal. Based on current revenue projections, this net borrowing could result in the
system's outstanding debt growing from the current 7.4x gross revenue to 8.5x gross revenue by fiscal 2024.

Favorable to the system, the New York State Department of Health issued an order in December 2017 that extended the utility's ability
to provide water from certain upstate portions of the system without filtration. This order extended an original filtration avoidance
determination issued by the Department of Health in 1993. As of 2017, the city estimated the cost of constructing a filtration system
would exceed $6 billion; any updated estimate is likely to be even higher. The authority anticipates the Department of Health's current
filtration avoidance determination will remain unchanged until 2027.

Earlier in 2019, the city entered into a federal consent decree with the US Environmental Protection Agency (EPA) with regard to the
construction of a concrete cover over the system's Hillview Reservoir. The consent decree pushed the mandated construction deadline
to 2049. The US EPA had previously ordered construction to begin no later than January 31, 2017.

DEBT STRUCTURE
Most of the system's debt is fixed rate revenue bonds issued under the second resolution and secured by a subordinate claim on gross
revenue. The system currently has $4.5 billion of revenue bonds in adjustable rate mode. The variable rate bonds carry liquidity support
from a diverse group of banks and existing standby bond purchase agreements do not include term-out provisions. An additional $500
million of debt consists of index rate bonds. In total, about 17% of the system's revenue debt is in a non-fixed rate mode.

The authority's first resolution bonds are secured by a senior lien on gross revenue of the New York City Water and Sewer System. The
second resolution bonds are secured by a lien on revenue of the water and sewer system, with the lien applied to revenue after the
payment of first resolution bonds and authority operating expenses. Authority expenses, which are only those to operate the authority,
averaged $51 million over the past three fiscal years.

DEBT-RELATED DERIVATIVES
The authority has two outstanding swap agreements with two different counterparties in an aggregate notional amount of $401
million. Termination of the swaps by the counterparties is limited to certain events of default that include a downgrade of the
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authority's rating below Baa2. If the authority should owe a termination payment, the swaps include provisions allowing the rate-
setting process to occur before the payment is due.

PENSIONS AND OPEB
The authority's exposure to unfunded pension liabilities is moderate mostly because New York City's unfunded pension burden is in
line with that of most local governments and the city's pension funding practices are strong. As of fiscal 2019 New York City's adjusted
net pension liability (ANPL) was $136 billion, equivalent to 1.4x that year's operating revenue. The city's unfunded pension burden,
as measured by the ANPL, has been fairly close to the median of all US local governments for the past several years. The ANPL is our
measure of a local or state government's unfunded pension liability that incorporates a market-based interest rate to value liabilities
accrued by the government.

The New York City Water and Sewer System is operated by the New York City Department of Environmental Protection. Eligible
employees of the department, as employees of the city, are covered by the New York City Employees Retirement System. This is a
defined benefit pension plan of the city. The city's water and sewer system is classified as a component unit of the city in the city's
comprehensive annual financial reports. As of fiscal 2019, the system reported a net pension liability of $393,000. This is a negligible
share of New York City's entire reported net pension liability.

In addition to carrying an unfunded pension burden in line with the US local government median, New York City also exhibits a strong
pension funding practice relative to many US local governments. The city's annual contributions to its pension plans have, for the
past several years, been close to what we calculate as a “tread water” indicator. The “tread water” indicator, which we calculate based
on pension plan disclosures, measures the annual employer contribution necessary to forestall growth in plan reported net pension
liabilities, assuming other plan actuarial assumptions hold, after accounting for employee contributions. Contributions above this
level cover all net pension liability interest plus pay down some principal. This is stronger from a credit perspective compared to
contributions below this level. In the five years through fiscal 2019, New York City's total pension contributions averaged 127% of the
city's annual aggregate “tread water” indicator.

At the close of fiscal 2019, New York City reported a net OPEB liability of $116 billion, in the aggregate, across its governmental
activities and component units. The net OPEB liability allocated to the water and sewer system was a modest $1.8 billion.

ESG considerations
Environmental considerations
As a component unit of the City of New York whose rates are set by the New York City Water Board, the New York City Water and
Sewer System and thus the authority are exposed to the same financial and credit risks that may arise from certain environmental
conditions as the city. Environmental risks faced by the city include intense storms and extreme heat, and the city has initiated
resilience and adaptation strategies to confront these risks.

Though only 6.2% of the city's housing stock is located in the floodplain, all 14 of the water and sewer system’s wastewater treatment
facilities, 12 of 27 power plants and 16% of all hospital beds are located in the floodplain. Superstorm Sandy in 2012 caused an
estimated $47 billion in damage across the region it hit (which was broader than just New York City) and $26 billion in lost economic
output. New flood maps that reflect the Sandy experience and other scientific and technical improvements are expected in 2021 and
likely will show more of the city at flood risk. That, in turn, will require more property owners to buy flood insurance, and could also
slow growth in property values. Since Sandy the city has completed the equivalent of 25 miles of various types of coastal defenses,
including hardened boardwalks that also serve as storm barriers and provide better drainage infrastructure.

Social considerations
As discussed above, the water board has been proactive in adjusting water and sewer rates and will continue to enact increases to
accommodate the city's capital improvement plan. Ever rising rates could gradually reduce the affordability of service among the
city's lower income population. The US EPA has published affordability criteria for water and sewer systems that suggest affordability
is challenged once combined water and sewer charges exceed 4.5% of median household income. Water and sewer charges in New
York City are lower than those in many other major US cities, especially for residential users. They are also a lower share of median
household income than in many major cities. The combined water and sewer charge for a typical residential user is currently less than
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2% of the city's median household income. The water board has also managed a Home Water Assistance Program since 2015 that
provides an annual credit to certain low income residential customers and multifamily affordable housing properties.

Governance considerations
The authority is part of a larger nexus of state-created entities designed to finance and operate the New York water and sewer system.
Under state law and a variety of agreements, the city leases its water and sewer system to the New York City Water Board, members
of which are appointed by the mayor of New York City. The board establishes water rates. The city's Department of Environmental
Protection operates the system and collects revenue from system activity. The authority issues bonds to fund the system's capital
needs. Collectively, management of the system and its finances has been strong, as illustrated by the healthy indicators discussed
above.
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