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FOREWORD

Graduate students, within Columbia Universityds M. S.
program, deve loped this report for the capstone workshop requirement. The capstone
workshop is a client -based consulting project that students undertake to address critical

sustainability management issues. The project 1is the
and is a requirement to graduate. Through this experience, students receive hands -on

sustainability management experience and increase their understanding of the real -

world constraints under which sustainability managers operate. This report includes

analysis an d recommendations authored by the group members of the Columbia

Capstone Workshop: PreventingtheOver -consumpti on of Long I slandfs So

Aquifer, under the direction of Kizzy Charles  -Guzman.



DEFINITIONS

Evapotranspiration The process by which water is transferred from the land to the
atmosphere by evaporation from the soil and other surfaces and by
transpiration from plants.

Peak period Time of the year during which  demand is highest. For the purposes of
this paper, we define the peak for the ToNH as encompassing May to
October.
Public water Water withdrawn by public and private water suppliers and delivered
supply to users. Public water suppliers provide water to domestic,
commercial, and industrial users, for public use, and irrigation.
Pumpage Synonymous with water withdrawals. Most commonly found in

reporting data by water suppliers to the DEC.

Saltwater intrusion The movement of saline water into freshwater aquifers , which can
lead to contamination of drinking water sources and other
consequences. Water extraction drops the level of fresh groundwater
(i.e. water tables), reducing its water pressure and allowing saltwater
to flow further inland. Saltwater intrusion can also be worsened by
extreme events like hurricane s torm surges and by sea level rise.

Water usage As used in the analysis for this report, water usage consists of water
resources that are delivered and billed by the water suppliers to end
users. It differs from water withdrawals as it precludes water use d for
various public services ( i.e. firefighting, main/hydrant flushing, street
cleaners, etc.) and which is lost throug  h leakage during distribution.
Sometimes referred to as unaccounted water.

Water withdrawal Freshwater taken from ground or surface w  ater sources, either
permanently or temporarily, and conveyed to a place of use.



LIST OF ABBREVIATIONS

DEC

IANY

LICAP

LISSA

MGD

NOAA

NYIT

NYS

ToNH

US EPA

USGS

WA

WD

(New York State) Department of Environmental Conservation
Irrigation Association of New York

Long Island C ommission on Aquifer Protection

Long I slandds Sole Source Aqui f
Million gallons per day

National Oceanic and Atmospheric Administration

New York Institute of Technology

New York State

Town of North Hempstead

United States Environmental Protection Agency

United States Geological Survey

Water Authority

Water District
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EXECUTIVE SUMMARY

Nassau County is presently at risk of over -drawing water resources from its single source of

freshwater, Long I slandds Sol e Sour c deheFowudf f er .

North Hempstead ( Nassau County) seeks to help reduce the potential for t he
overconsumption of this shared resource and serve as an example to its neighboring towns
by implementing effective water conservation practices.

Defining the Problem

Water management within the ToNH is complicated by the fact that water services are

provided by a decentralized system of 15 water suppliers and the Town is comprised of 4 7
villages, each with their own jurisdictions and local codes. The Town receives 100% of its
water supplies from an aquifer system thatis currently fac ing a cycle of rein forcing threats;
overconsumption reduces water levels in the aquifer system which exacerbates water
quality issues, including salt -water intrusion and water pollution, which contributes to

reduced freshwater supplies.  While there are many different stakeho  Iders involved in water
issues on LI, local water management for the ToNH is further constrained by a lack of data

on water resources and usage patterns and by a lack of regional coordination for water
management planning.

Methodology
In order to recommend  a holistic and applicable set of policy alternatives to the ToNH, a

multi -pronged research approach was adopt ed. This approach included a Supply and
Demand Assessment focusing on various users ( i.e. residential, c ommercial, etc.) and
regulators ( i.e. state, federal, local) of water resources; stakeholder and expert interviews to
identify key trends, opportunities and needs; and a comparative analysis of best practices

and case studies relevant to the ToNHOs profile

Main Findings
1. The ToNHmainly f aces a seasonal water issue

This reportds analysis of water withdrawal and

annual water consumption is fairly stable around 17 billion gallons, but the summer months
(June through September) are critical periods for water consumption, representing
historically ~50% of annual water usage.  This period coincides with low groundwater

recharge rates, creating a seasonal imbalance within the aquifer system.

2. Outdoor irrigation is driving  the seasonal water issue and is ripe for conservation
The research findings show that outdoor irrigation activities, particularly for landscaping, are
the main component of water usage (estimated at ~56% of tot al usage from May to
October). Additionally, outdoor irrigation has  the potential to include significant waste (up
to 50% according to the US EPA ), and has fewer existing federal mandates and incentive
programs targeting it (compared to indoor water usage) , making it a prime  area of focus
for conservation.
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3. Challenges for a ddressing water issues can vary widely by user segment
Water conservation within the r esidential sector is challenged by several factors including
weak pricing signals, a lack of consumer awareness of water issues and conservation
practices, weak enforceme  nt of existing water usage regulations and the lack of a
comprehensive water management strategy . Alternatively, while the commercial sector

tends to be aware of water issues and generally in advance of regulations , it does face low

return -on -investment (R Ol) for water efficiency projects due to the low cost of water and
the high costs for measuring detailed water usage . There is also some conflict in existing
building codes and regulations that inhibit conservation practices to be adopted.

Recommendati ons & Next Steps
The development of recommendations was tailored to address the main opportunities and

needs for the ToNH as identified during the research process . The prioritization and ultimate
selection of our final recommendations was targeted towards actions specific ally under the
Town 0s cAdditional dattars of consideration were (1) ease of implementation,  (2) cost

efficiency and equity, and (3) opportunity and timing of overall water conservation.
Key recommendations proposed in this report that the TONH can implement include

[1] Implement an irrigation infringement
request feature in its 311 telephone system
1 Nassau County has existing lawn watering
code applicabl e to ToNH but unevenly

enforced
1  Applicable to both residential and
commerci al properties

[2] Pursue licensing certifications for its irrigation
SEES
9 Implement at County level for cost efficiency

9 Certification includes water conservation
technology and practices so targets reducing
outdoor water waste

[3] Coordinate a colla  borative cost - [4] Host an annual workshop on  water
avoidance study with stakeholders conser vation to share best management
f  Necessary to create defensible policies to practices and coordinate conservation efforts
incentivize and offset conservation i Leveraging existing industry groups but
investment costs targeted towards the ToNH
Work with NGOs and water suppliers; 9 Agendacouldinclude  elevating public
potentially fund through grants awareness, water pricing, s mart irrigation
technology, greywater reuse opp  ortunities,
etc.

Additionally, this report provides 7 additional recommendations that the ToNH can

implement depending on its future conservation planning. T 0 support the ongoing
management of water resources, this project also designed a toolkit for the ToNH that
includes:

1. Ascore card for evaluating an  d selecting future initiatives;
2. A GIS mapping tool to visualize water use characteristics;
3. A water database of currently available water data (2010 0 2014) that provides an

updated profile of NorthHemps t eadds water usage and wi

thdr awal
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1.1 Project Background

Nassau County is presently at risk of over -drawing water resources from its single source of
freshwater, Longlsland ds Sol e Sour c)eToArgven ttheavercorisum@tidniof this
resource, t he New York State Department of Environmental Conservation (DEC) has
implemented withdrawal caps for the majority of towns in Nassau County. While towns with
DEC caps continue to remain under their annual water with drawal caps, towns without
limitations are periodically over -drawing the aquifer exacerbating significant stressors to
LISSA

Main stressors on the LISSA

Q Spikes in outdoor water usage during summer months when the natural recharge rate
of the aquifer is a ta minimum can cause salt -water intrusion and other contamination
Renewed competition for water resources from New York City

Q

Q Climate change induced sea  -level rise can decrease aquifer reserves by
exacerbating salt -water intrusion
Climate change induced drought can decrease aquifer reserves through
evapotranspiration

The client for this project, t he Office of Sustainability , in the Town of North Hempstead
(Nassau County ), seeks to help reduce the potential of overconsumption of this shared
resource and serve as an example to its neighboring towns by implementing effective
water conservation practices.

The town serves a population of 240,000 that  divides into 31 incorporated villages and 16

t own 0 ¢

unincorporated hamlets of approximately 100,000 residents that are within the

jurisdictions . These villages typically receive their water supply from a decentralized system
of 15 water suppliers.

To provide a clear context of the issue, this report starts by providing a detailed overview of
the key components  of water management  in Nassau County (LI) . In the following section
(Section 3), this report discusses the hydrogeology of the LISSA and the variety of factors

that influence the  availability of clean groundwater within the aquifer system. Section 4
proceeds through the lens of groundwater demand, providing an in -depth discussion on
the many variables influencing water withdrawal and consumption patterns within the

Town. The report culminate s with the recommendations fort  he Office of Sustainability in the
Town of North Hempstead to integrate into its mission of reducing the overconsumption of

the LISSA.



1.2 Methodology

In order to recommend a holistic and applicable set of pol icy alternatives to the ToNH, a

thoroughanalys i s of t he t ownwas condacted. tJsing & rauffie -pronged

approach and multiple data collection methods, the j
identifying the diverse variables that influence the state of the sole source aquifer . The

research and analysis were conducted in three phases:

1. Supply and Demand Assessment
Analysis was conducted on the supply and demand of groundwater in order to assess
relevant recommendations . As demonstrated by Figure 1, this research included (1)
conducting an  evaluation of the aquifer system , (2) profiling the d ifferent users of
water in the T own, and (3) identifying current laws and regulations on the federal,
state, and town level that are pertinen t to water usage in the ToNH.

HGURE1: RESEARCHAPPROACH

Aquifer
Supply Assessment
Commercial
Quality &
Quantity Users Residential
Government
Demand
State
Regulators County
Local

2. Expert and Stakeholder Interviews
Primary research was conducted through phone interviews and emails to gather
qualitative and quantitative professional insight on the cu rrent trends, challenges, and
future of the townds source of water. Professiona
experts, local water suppliers, and  higher -level policymakers fromthe ToNH and NY
State . The interviews also provided much needed informa tion that was not publicly

available through published research and organization/department websites. A
comple te list of all the interviews is available in  Appendix 1: Expert & Stakeholders
Interviews .



3. Comparativ e Analysis
Case study analysis and technical research were conducted for benchmarking and
comparison to the ToNH. Specifically, the research focused on sustainability plans or
projects that have been implemented with specific water conservation efforts. Th e
combination of these methods provided insight on best water management practices
and technological solutions that are applicable to the town.

With the support of extensive research mentioned above, the recommendations for the

client were identified and  evaluated based on 3 selection criteria themes: ease of
implementation, cost implications and water conservation potential. Section 5 of this paper
further explains the methodol ogy and rationale for the development and application of the
recommendation criteria.
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2.1 History of Water Management Activities on LI

Modern efforts to manage water systems on Long Island elevated dramatically i n t he 1970086s
due to a convergenc e of factors . This included a sharp increase in population in Nassau

and Suffolk Counties 1 and the introduction of federal drinking water standards (i.e. Clean

Water Act (1972) and Sa fe Drinking Water Act (1974)). Historica lly, water management on LI

has been managed independently by Nassau and Suffolk Counties, with each legislature

responsible for enacting programs to meet federally mandated requirements. In 2014, as

described in Section 2.2 below, the recent step towards developing an integrated

approach to water management was taken by both counties through the creation of the

Long Island Committee on Aquifer Protection (LICAP). Many water experts still continue to

emphasize t he need for the creatio nofoneover -ar chi ng bodpaot 66wi th the
powers to regulate all aspects of the water system as is us ed throughout most of NY State. 2

Nassau Countyd6s proximity to New Yo rrokpetionfoy ( NYC) anc¢
wate r resources isa part icularly relevant concern for the ToNH. While NYC relies on an

extensive system of surface water storage in Upstate New York for its drinking water needs, it

has frequently looked to groundwater resources on LI as a potential backup or alternative

supply for its growing needs. For instance, in 2004 NYC proposed setting up an Aquifer

Storage & Recovery sy st em (or ASR) to store water resources d

recovery, but this idea was later abandoned. 3Morerecently,asp art of NYC6s Water f
Future Program, NYC once again raised the possibility of using LI groundwater . These actions

continue to be a driver for developing stronger conservation and integrated water

management plans across LI, butp  articularly for Nassa u County. More information on select

water -related events influencing water management on LI is available in Appendix 2 : Select

Water -Related Events Impacting Water Management in LI

2.2 Stakeholders Involved in LI Water Issues

A significant complication to creating water conservation strategies for the ToNH is the

number of stakeholders that are involved directly and indirectly in different elements of
water manage menton Long Isla nd (see Table 1). This includes stakeholders from federal,
state and | ocal levels , including participants from both public and private sectors. The large
variety of stakeholders unfortunately does not equate into a clear system for ma naging
water or even understanding the current state of water systems on the island. One of the
most influential groups are the water suppliers, both individually through their operating

practices and collectively through the lobbying and activities of the ir various industry
organizations. Additionally, the DEC plays a critical role in managing groundwater resources

on LI, but has been hampered in its ability to create a truly comprehensive integrated water
management system due to lack of funding and staff , including over 100 staff reductions
(representing ~30% of total staff) from its Water Division since 1990. 4 The DEC has also faced
several lawsuits from various water suppliers on LI which have further limited its ability to
effectively manage water reso  urces, including setting or enforcing  effec tive caps on some
withdrawals. Overall, while there are a variety of stakeholders that the ToNH can leverage



for developing water conservation strategies, particularly for raising public awareness and
coordinating efforts of water suppliers, there are significant challenges to overcome in terms
of data availability, regulatory authority and financing to support more complex

conservation efforts.

TABLE1l: STAKEHOLDERSN WATERMANAGEMENT ON LONG ISLAND

Stakeholder Role in LI Water Management

US Environmental
Protection
Agency (EPA)

US Geological
Survey (USGS)

Federal
Emergency
Management
Agency (FEMA)
NY Department of
Environmental
Conservation
(DEC)

NY Department of
Health (DOH)

Long Island Water
Districts (WD) &
Water Authorities
(WA)

Long Island
Commission on
Aquifer Protection
(LICAP)

Long Island Water
Workshop (LIWC)

Federal

Federal

Federal

State

State

Local

Local

Local

Regulate water supplier s through Clean Water Act and Safe
Drinking Water Act regulations focusing m  ainly on water quality
issues.More focus on surfa ce water than groundwater. Also
sponsoring programs on storm  water management, stream and
wetland area management, etc.

Main scientific body studying aquifer health and performing
research on water issues (groundwater m  onitorin g, saltwater
intrusion, etc.). Recent funding issues with NYC & Nassau
County has limited efforts. 5

Providing $729 million in funding for water infrastructure repair
(mainly wastewater systems) an d resiliency following Hurricane
Sandy damage in 2012 6.

Founded in 1970 , through passage of NY Environmental
Conservation Law; regulates permitting of all groundwater
withdrawals over 45 gallons per  minute as well as discharges
through state pollution discharge elimination system. Sets safe
withdrawal levels or 'caps' for public water suppliers and

monitors compliance.

Regulates protections for drinking water quali ty through par t5
of NY State Sanitary Code. Also regulates irrigation systems to
have backflow devices.

Almost 50 different suppliers provide water services on LI

including 15 within the ToN H, which have significant power in
establishing water conservation methods, influencing legislation

and effecting overall water management.

Water management body created in 2014 by Nassau & Suffol k
County legislatures though with limited funding or no clear
regulatory powers; 9 -member board is from various

government agencies supported by various ex -oficio members
(non -voting) from industry; main objective is to create

Groundwater Resources Managem  ent Plan by 2017

Association of public and private water suppliers on LI created
in 1951. Structured in multiple committees focusing on topics

like regulatory coordination, water supply coordination,

drinking water standards, etc.



Nassau County Local
Water Resources

Board (NWRB)

Nassau Suffolk Local
Water
Commissioners'
Association
(NSWCA)

Long Island Clean
Water Partnership

(LICWP)

Local

Long defunct agency originally started in 1970's, but

resurrected in 2014 with main objective to monitor potential
threats to Nassau County groundwater resources; serve sas
Nassau C o u n t intedface to other water focused
organizations. 7

Association of water commissioners from 21 water districts
(including 7 within ToNH) created in 1986. Promote
environmental excellence and best p ractice management for
water supplier s.

Partnership of several prominent NGOs and local groups
advocating on LI water issues including the Nature
Conservancy, Peconic Bay Keeper, Citizen's  Campaign, and
over 30 others. Focus on raising public awareness of issues,
mobilizing citizens to take action and represent community on
water issues.

2.3 Water Services Delivery in the ToNH

Water services are delivered in the ToNH through a decentraliz

ed system of 15 main pub lic

water suppliers (Table 2). The majority of these supplier s are water districts (13), which are
guasi -government agencies that are funded through a mix of taxes and billed services,

while two of the larger p

funded purely by billed services (
more differences be tween the two types of
ToNH issmall, typically with a service area of several square miles,

roviders are water authorities, which are business organizations

see Appendix 3 : Water District s & Water Authorities for
suppliers). The average water supplier in the
serving a population of

10,000 to 30,000 people and utilizing 3 to 6 wells to generate their supply of water. Two

suppliers, the Water Authority of Western Nassau and the Manhasset
accounted for 38% of total water withdrawals between 2010
would be key stakeholders for targeting conservation efforts.
water resources directly from the aquifer system, though two
wholesale from other water districts to serve their constituents (
Capital expenditures for water system upgrades and expansions plans
through municipal bonds issued directly or under

-Lakeville Water District

and 2014. These two suppliers

Suppliers typical ly withdraw

suppliers purchase water
highlighted in Table 2).

are typically funded

-written by the ToNH. 8 Wastewater services

for all residences (100% metered and on sewer system) is provided outside the confines of

the ToNH.



TABLE2: OVERVIEWOF WATERSUPPLIER$N THE TOWN OF NORTHHEMPSTEAD

# RBWEIE Population 5-Yr Average | % of Total

District Pumpage Water
Services (2010-2014) Pumpage
[MGD]

1 Albertson WD 4 13,500 4,054 2.07 4%
Carle Place WD 4 9,038 2,901 1.61 3%

3  Garden City Park 6 18,000 7,088 3.29 7%
WD
Glenwood WD 1,000 0.3%

. Mineola WD 20,500 5,840 2.85 6%

7  Old Westbury WD 6 4,624 1,372 2.08 4%

8 Plandome WD - 1,350 441 0.26 1%

9 Port Washington 13 30,000 10,000 3.80 8%
WD

10  Roslyn WD 8 - - 3.45 7%

11 Sands Point WD 3 2,900 1,573 1.14 2%

12 WA of Great 32,400 9,097 4.36 9%

. Neck North

14  Westbury WD 20,500 6,018 3.36 7%

15 Williston Park WD 3 10,000 2,400 1.14 2%
Total 112 328,412 61,679 48.01 100%

2.4 \Water Conservation Efforts in the ToNH

Water conservation measures are an important component of water management

strategies. The following are the different progr
Town.

Rainwater Harvesting Program
In 2012, the ToNH began an initiative ca | |

Sustainability. The Office offers a discounted price of $50 for

ams and initiatives implemented within the

ed ORecycl e t heOffikeaof nd6 r

fifty-gallon rain barrelst o

residents to collect rainwater that can be used for outdoor irrigation as a conservation
incentive. ° The barrels are made out of recycled materials and can collect up to 1,800

gallons of water in one summer.

10 Residents are required to watch

a 25-minute i nstructional

video on the accurate ways of using a rain barrel prior to purchasing.

u

n

by



Educational Campaigns
The educational outreach program by the Office of Sustainability is directed toward the

Townds public school students as foll ows:
0 Forallgrades, the ToNH6s Environment al Out r-80aninlite Team del i v
presentation to public schools in the town on water conservation, including recycl ing
and consumption reduction. The community can also access the presentations
online.

0 From 6t to 12t grad e, the Office of Sustainability can arrange classroom visits to
conduct presentations on climate change. Students can also arrange field trips to
North Hempstead Beach Par k t o |eimsustainingdhee about r e
environment, conserving and p rotecting water in the community.

Efficiency Initiatives

The Water Authority of Great Neck North  , within the ToNH, provides free showerhead trade -
in and leak insp ection audits to their customers . Prior initiatives included ensuring  water
services applica tions met standards set by the DEC and suggesting a water conservation
educational program within the Great Neck Public School System. 1

10
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3.1 Overview of the Long Island Sole Source Aquifer Syste m

A sole source aquifer o r SSA is a federally defined designation that applies to any aquifer

that provides 50% or more of the drinking wat  er to an overlying population. 12 The main
implication of an aquifer receiving the SSA designation is that it establishes some limited

federal p rotection, mainly focused on enhanced scrutiny of any projects that could

endanger the water quality oft  he SSA. More information on SSA is available in Appendix 4 :
What is a Sole Source Aquifer?

On Long Island, Suf folk and Nassau counties depend entirely on t he r e groundwdies

to supply all their water needs.  Groundwater reserves are stored in three main aquifers & (1)
the Upper Glacial (UG), (2) the Magothy (MG) and  (3) the Lloyd (LD). There are also several
smaller, localized water bodies in the system including the Jameco and the North Shore

aquifers, each hydrologically connected to one of the three main aquifers. 13

Figure 2 shows the UG closest to the surface, the MG i nthe middle andt he LD below. Clay,
silt, gravel and sand are the primary sediments and act as confining units separating the

flow of water between the aquifers. Beneath the layers; Gardiners Clay (separating the UG

and the MG in the eastern part of island) and the Raritan Clay (separating the MG and LD)
at a depth of 2,700 feet, bedrock forms the base of the combined aquifer system. 14

Figure 2: Cross Sectional View of the Long Island Aquifer System
Source: USGS!
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Near the surface, t he UG aquifer contains the water table for most of LI, and is most
susceptible to pollution from anthropogenic sources. As a result, the UG aquifer is used less
as a source of freshwater. 16 The MG aquifer is the largest source of freshwater in the system
with a thicknes s that can reach 1,000 feet. The LD aquifer has a thickness up to 500 feet and

is the deepest below ground (1,500 feet) excluding areas in northern Nassau County where

the MG no longer extends. NY State established a moratorium on the development of new

we lIs tapping the LD in 2013 in order to protect the water resource, which is essential for

coastal communities. 17

Thisaquifer system is surrounded by saltwater on all sides with the Long Island Sound to the

north, the Atlantic Ocean to the east and south , and New York Bay and the Eas t River to the
west (Figure 3). This feature classifies the water bodies in the LI aquifer system as coastal
aquifers, where the interaction between the freshwater and saltwater layers is in constant
flux.18
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3.2 Threats to the Long Island Sole Source Aquifer System

3.2.1 Climate Change
Consequences of climate change are higher temperatures, increased precipitation,
increased likelihood of drought and sea level rise. An increase in average temperatures will
accelerate evapotranspiration loss from the system and increase customer demand for
water service, particularly during the warmer summer months, exacerbating temporal water
availability issues duri ng peak periods. Extreme heat events and droughts will also increase
water demand during peak periods contributing to water availability issues; decreases in
extreme cold events and snow levels could increase surface water runoff and thus lower
13



groundwater recharge rates during winter months. Increased precipitation to the region will
also come in higher intensities , which will lead to a higher percent of runoff and thus
potentially less recharge.

Table 3 provides an overview of  the main climate change models referenced in terms of

potenti al impacts for New York State. The models provide predictions using three scenario S
modeled across different  periods up to 2100 for Region 4 (NYC and LI) . The complexity of
modeling such a dynami ¢ system leads to wide bands of potential impact, but there is a

clear upward trend in the intensity, variability, or occurrence rate of all environmental

conditions evaluated.

TABLE3: EXTREMBWEATHEREVENTPROJECTIONS

Climate Change Projections

Mean Annual Changes
Region 4 - TEMPERATURE
Baseline (1971-2000) | Low Estimate (102 Middle Range (25% to | High Estimate (90%
54.6F Percentile) 75% Percentile) Percentile)
2020s +15F +20t029F +3.2F
2050s +3.1F +4.1t05.7F +6.6F
2080s +38F +531088F +103F
2100 +42F +58t0 104 F +12.1F
Region 4 - PRECIPITATION
Baseline (1971-2000) | Low Estimate (10% | Middle Range (25% to | High Estimate (90%
49.7 inches Percentile) 75% Percentile) Percentile)
2020s -1% +1 to 8% +10%
2050s +1% +4to0 11% +13%
2080s +2% +5to 13% +19%
2100 -6% -1t0+19% +25%
Region 4 - SEA LEVEL RISE
Baseline (1971-2000) | Low Estimate (10% Middle Range (25% to | High Estimate (90
Percentile) 75% Percentile) Percentile)
2020s 2in 4to8in 10 in
2050s 8in 11t02lin 30 1
2080s 13 in 18t03%in 58in
2100 15in 22t0501n 75 1n

Source: “Climate Change in New York State — Updating the 2011 ClimAID Climate Risk
Information”. NYSERDA, 2014.

It is likely that precipitation will rise given that almost all climate models project some level of
increase varying from -1% to 25% on Long Island by 2100. 1° An increase in precipitation will
likely increase groundwater recharge rates and surface water stream flow rates, expanding
overall freshwater supplies and lowering customer demand. However, much of this

precipitation may be in the form of more severe storms that can decrease the rate of

recharge and pose risks of increased flooding and higher runoff flows.

Risng sea levels, as depicted in  Figure 4, will raise the water table in North Hempstead,
increasing streamflow, but will also lead to expanded saltwater intrusion, necessitating well
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closures or replacements. Overall, the availability of fresh groundwater supplies on Long
Island will decrease with rising sea levels.

The rate of sea -level rise ranges from about 2.4  to 3.9 mm/year based on  long term trend
data .20 Sea level rise can erode beaches and bluffs, leading to shoreline retreat and

dimini shed areas of aquifer recharge. Landward movement of the sea results in the overall

rise in the position of the freshwater -saltwater interface below ground and increases c oastal
groundwater levels. 2! Rising sea level also causes upstream migration of saltwater in coastal
estuaries, inundation of low -lying areas including wetlands and marshes, and submergence

of coastal aquifers. 22 Sea level rise pushes saltwater zones in coas tal aquifers landward and
upward, accelerating rates of saltwater intrusion into aquifers already experiencing

saltwater contamination.

FIGURE4: IMPACT OF SEA LEVELRISE ONLI AQUIFER

Freshwater is underlain by denser saltwater in the shallow (water table) aquifer system of Long
Island.

1: Conceptualized position of higher sea level.

2: Corresponding position of higher water table.

3: Resulting increase in h ydraulic gradient and flow to streams.

4: Associated decrease in the depth to freshwater -saltwater interface. As this interface
moves, higher drinking water supplies may be affected. Credit: Ben Gutierrez, USGS.

Higher Sea Level

The overall impact of climate change on the water cycle in North Hempstead is likely to be
varied in terms of overall water supply, but there is a strong likelihood that water demand
behavior will be impacted, particularly during the summer period. The increased variability
will lead to more extreme disparities bet ween supply and demand levels. Water suppliers
will need to evaluate  long -term capital budgets to anticipate potential needs related to
storage capacity, number of supply wells, and ot her infrastructure adaptation.

Conservation measu res may also prove as an effective resiliency measure.
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3.2.2 Contamination

Another threatto the LISSAs the contamination of groundwater resources, which result in

the degradation of drinking water supplies and coastal waters. Although overuse and

contaminati on of groundwater are  common throughout the United States, the proximity of

coastal aquifers to saltwater creates unigue issues with respect to the ToNHG6Gs groundwat
sustainability . These issues are primarily those of saltwater intrusion into freshwatera  quifers

and changes in the amount and quality of fresh groundwater discharge to coastal

saltwater ecosystems. The most salient threat for the ToNH is saltwater intrusion, information

on other contaminates is available in Appendix 5 : Other Pollution Concerns

Saltwater Intrusion

Saltwater intrusion is the movement of saline The Jameco Aquifer, which exists locally
water into freshwater aquifers and s along the northern and southern parts of
exacerbated by the over pumping of Nassau County, is no longer usable due to
groundwater . Because saltwater has high saltwater intrusion. Continuous monitoring is
concentrations of total dissolved sol  ids and required as saltwater intrusion is indicated by
certain inorganic constituents, it is unfit for analyzing water samples collected

human consumption and  requires costly periodically over time. 23

desalination treatments . Saltwater intrusion
reduces fresh groundwater storage and, in

On Long Island, over pumping of the Lloyd,
extreme cases, lea ds to the abandonment

North Shore, and Upper Glacial aquifers on

of supply wells when concentratio  ns of Great Neck has caused extensive saltwater
dissolved ions exceed drinking water intrusion. 24 Seven public -supply wells hav e
standards. The problem of saltwater intrusion either been shut down or are currently being
was recognized as early as 1854 on Long affected. 25

Island, New York, thus predating many other
types of known drinking -water contamination issues. 26

Many s tates and communities alon g the Atlantic Coast are taking actions to manage and
prevent saltwater intrusion to ensure a sustainable source of groundwater for the future. For
more information on actions taken to manage saltwater intrusion, refer to Appendix 6:
Solutions to Saltwater Intrusion . Considering alternative water sources to water -stressed
regions can also relieve pressure from traditional water sources and allows for better

hydrologic recuperation of these areas. A comprehensive s et of alternative water sources is
available in Appendix 7: Alternative Water Resources - Circumventin g the Sole Sourc e

Aquifer .

3.3 Water Budget of Long Island

The water budget of Long Island is well studied and i s an important context to have when
reviewing water management measures . Since the water budget is not generally reported

at the t own level, it is summarized here for the Long Island land mass as a whole from the

United States Ge ological Survey (USGS) revi ew. All figures in this section are reported for

Long Island as awhole and iti sassumed that the ToNH water budgetis  roughly proportional
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to the Long Island region. The major flows of water in and out of the aquifer on Long Island
are summarized in Table 4. Figures reflect annual sums but are reported using daily
averages o f Million Gallons per Day (MGD) per most reports .

TABLE4: ESTIMATEDSOURCESAND DAILY AVERAGESOF MAJOR INFLOWSAND OUTFLOWSOF LONG
ISLAND'S G ROUNDWATERPERUSGSSTATEO F THE AQUIFERSUMMARY

Precipitation recharge 1,180  Groundwater pumped 500
withdrawals
Recharge basins 100 Stream flow 220
Infrastructure leaks 42 Subsurface outflow 690
On-site septic systems 74
Total Inflow 1,400 | Total Outflow 1,400
3.3.1 Inflow

Precipitation

Although Long Island enjoys a healthy natural supply of precipitation recharge of about

1,180 MGD, itis not evenly di stributed throughout the year.  Previous studies of the aquife r
indicate that precipitation recharge is actually zero in the June, July, August and

September due to increased natural evapotranspiration losses (Figure 5).27 This has
potentially important consequences as these low -recharge months ¢ oincide exactly with
high usage periods as explored in  Section 4.2.

FHGURES: TYPICAL ANNUAL PROFIE OF NASSAUS AQUIFER IN TERMS D(l) MEAN MONTHLY
PRECIPITATION, (2) POTENTIALEVAPOTRANSPIRATIONAND (3) MONTHLYRECHARGE LEVELSNOTE THE
MONTHLYRECHARGE TO THE AQUIER IS EFFECTIVELYR®E IN SUMMER MONTHS SOURCED FROMKU ET
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3.3.2 Outflows

Water supp liers throughout the region  withdra w g roundwater from the aquif  er through a
network of wells. This aggregated pumped withdrawal is the major non -natural form of
outflow . Overall, groundwater withdrawal throughout Long Island is over 500 MGD,
averaged over the 2005 --2010 period. 2° This average rate will vary dependingo  n the
season . Although the inflow of water to the aquifer is adequate on an annual basis for the
current consumption levels, there are consequences to seasonal over -extraction .

Wat er s uwiihdrawas seduces other natural outflows of the aquifer. In the absence

of groundwater withdrawal , there are two main natural outflow paths from the aquifer from

both (1) surface stream -flows and (2) subsurface outflows. The USGS states that most of Long
Island surface outflow, about 220 MGD, is an outflow from gr oundwater. 30 As large amounts
of groundwater are withdrawn , the water table is locally depressed reducing discharge to
streams and saltwater bays thus affecting the ecosystem.

All the remaining outflow levels are attributed to subsurface discharge. Therefore, a majority
of the annual water inflow to the aquifer, about 690 MGD, wa s discharged to the shoreline
as subsea discharge in the 2005 -2010 period. 31 However, this annual estimate is not evenly
distributed over the entire year.  Depending on the season, sub  surface discharge may be
greater than this figure or even zero. If the pumping outflow is greater than natural inflows to

the aquifer, saltwater intrusion may  even contaminate groundwater resources in some
coastal areas .

3.4 Key Takeaway s

Just looking at the g roundwater budget for LI from a regional and annualized perspective, it
does not appear that there is a significant risk of LI running out of fres hwater resources
anytime soon. This does not mean though that there could be no issues related to localized

or seasonal over extraction that mus  t be understood and mitigated. These types of over
extraction issues can lead to less subsurface water outflows (effecting salinity levels of
surrounding saltwater bodies) and surface outflows (effecting streamflow levels throughout
the ToNH). Both of these situations can produce environmental impacts that can effect
freshwater supplies and water infrastructure systems.

This then is not simply a problem of how much water is being extracted. Instead, the

concern should foc us around when and where the water is extracted and how the water is

being used. Since the literature on the aquifer does not capture this relationship in much

detail, the capstone team conducted a seasonal analysis of groundwater withdrawal within
the ToNH. The results of this analysis is discussed further in Section 4.1 .
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4.1 Water Usage Overview

4.1.1 Seasonal Analysis of Water Suppliers
There is a significant seasonal component  to water usage within North Hempstead. In

Section 2 , the water budget was explored as an annual aggregate  for the whole of L 1.
However , it was insightful for the ToNH to quantify water demand  at a more local level, both
in higher spatial and temporal resolution, in order to identify ef fective conservation
measures. Understanding that consumer water demand  has a seasonal, non -constant
quality motivated a breakdown of the ToNH water withdrawals in a resolution absent from
literature reviews.

Public Supply of water usage represents approximately 92% of overall water supply in
Nassau.32 It is therefore presumed that a similar proportion of the Town of North
Hempsteadfs water wit hdr abkublicwatefsodpll yorefersttohmMater patt er n.
withdrawn by public and private water su ppliers and delivered to  domestic and

commercial users. Accounting for the ToNH public suppliers then proved the most critical to
characterize the water usage for the region.

Since actual demand a nd consumption data of water usage is not readily available in the
ToNH, water withdrawals or pumpag e of each of the water  supplier s was used as a proxy
for actual demand.  To develop this understanding, a request for 5 years of DEC pumpage
records for the relevant water utilities operating within the ToONH  was requested under the
New York State Freedom of Information Law  (FOIL). Monthly well withdrawal levels are
reported for each utility over five years and have been consolidated into a single database

that can be seenin Appendix 8 : Town of North Hempstead Water Database .33

Evaluating this data atan annu  al level, we can see in  Figure 6 that overall withdrawals have
been fairly stable at ~17 billion  gallons a year, with 2010 being an exception as it is
recognized as having been an unusually very dry and hot year.
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HGUREG: ANNUAL WATERWITHDRAWALS INTONH, 2010-2014. IMAGE CREATED BY THEC APSTONE
TEAM, 2015.
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As seen in Figure 7, evaluating water withdrawals at the monthly level demonstrate sa clear
seasonal variation within the calendar year with usage cresting between June and
September. Just these four months represent an estimated 50% of the total annual water
withdrawals. This period occurs at the same time that precipitation rechargei s atits lowest
as outlined in Section 3.3.1 , putting additional strainonthe a qui f e r 0whicthcaraléad h
to degraded environ mental conditions that can impact water supplies even further.

FGURE7: MONTHLYWATERWITHDRAWALS OFTONH BY WATERSUPPLIER2010-2014. IMAGE CREATED
BY THEC APSTONETEAM, 2015.
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4.2 Seasonal Modeling of Water Withdrawals in the T oNH

In order to evaluate potential conservation, it was critical to charact erize water demand by

end use. Extensive interviews and literature review of water consumption revealed that a

key component of the seasonality of water demand variation is due to the increase of

outdoor irrigation dur i ng Pdak geriodip definkddn thisuepartes per i od.
all months inclusive from May through October since review of the data revealed that these

months (May/October) exhibited a clear shift in usage pa tterns. On the contrary , the base

period comprises all other months in the year, explicitly from November through April.

Reducing peak water consumption levels presents both a high potential impact for

conservation reductions while also reducing the great est seasonal risk to the aquifer given
current demand patterns. Peak usage poses the greatest risk to the aquifer since it

coincides w ith when the recharge of the aquifer systemis  at an effective zero. The aquifer
recharge is nearly zero in the June throu  gh September timeframe due to elevated
evapotranspiration rates and higher intensity rainfall , which both prevent natural aquifer
recharge (see Figure 5).34 Therefore , the imperative to reduce public supply extraction rates
during this seasonal period directly addresses the biggest risk to the aquifer health in terms

of protecting the quantity and quality of its water supply.

A O6mini mum mont h me ¥ Was dséd tmeptimatetlze éntpact of outdoor
irrigation on total water w  ithdrawals within North Hempstead. This approach is based on a
similar analysis used by the Pacific Institute, a well ~ -known water think tank located in
Oakland, California that is headed by renowned water expert Peter Gleick. 36 The base
assumption of this a pproach is that there are no significant differences in indoo  r use during
different seasons, as tested by the Residential End Uses of Water Study  37. Comparing the
month with lowest total withdrawals (December selected for our analysis which is assumed

to be all indoor usage) to the other months in the year allows for indoor and outdoor usage

to be estimated. This indoor/outdoor calculation was performed for each water provider
individually and then averaged together. Using this method, approximately 42 perce  nt of
total annual use or 56 percent of peak water use is for outdoor purposes  (Figure 8).
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4.3 Overview of Water Consumption by Sector in the ToNH

Water consumption was further evaluated by segmenting it into its respective sectors,

residential and ¢  ommercial properties. Water usage by sector is not readily availabl e for all
the water suppliers. Therefore, the team evaluated several methods for estimating the split
of usage across sectors. The first assumption was that water consumption is fairly

prop ortional to land use or parcel type

FHGURE9: A BRIEF REVIEW OF THEAND USE OFNORTHHEMPSTEAD SHOWS A REBENTIAL CLASS PARCE
TYPES DOMINATE WITB4%. IMAGE WAS CREATED BYTHEC APSTONETEAM, 2015.

North Hempstead, NY ~circa 2000
Parcel Types, TOTAL: 73,789

Residential
(84%)

Recreation

__Community Service

/Industrlcll

Commercial

—_— \ Forest and Conservation
_______________ Property

~—Public Service

Vacant Land
Agricultural

Residential properties domi nate parcel types, with 84% 38, suggesting that they comprise the
biggest water user class (Figure 9). It is unlikely though that an average residential property

uses the same amount of water as an average non -residential property. If t he average non -
residential property consumption in North Hempstead is double that of a residential

property, then roughly 68% of all water demand would be attributable to residential

properti es alone. This estimate is in line with United States Geological  Survey (USGS)
research, which estimated domestic water use within public water supplies of 58% across

the U.S. in 2005 and 68% in New York State .39

4.3.1 Residential Water Use Characteristics

Understanding residential consumption habits is necessary to evaluate s uitable demand
management recommendations. Overall, indoor usage is a major component within the
residential sector but outdoor usage drives the seasonal imbalance in usage patterns
Residential usage, particularly outdoor irrigation practices, is highest during the summer.

According to US EPA WaterSense program literature -
0The typi -tamilysuburbanchbusehold uses at least 30% of their water
outdoors for irrigation during the peak months. Residential landscapes include front,
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side and backyard lawns and swimming pools. Some experts estimate that more
than 50% of landscape water use goes to waste due to evaporation or runoff
caused by ove# watering. o

Residential Water Rate Structure

Within each sector, there are independent regulations that inf luence and govern
consumption.  All water supplied to residents within individual villages are distributed and
metered by varying public water suppliers. Although rates are not standard throughout the
ToNH, there is a common pattern to pricing (Table 5). It is useful to note that while rates vary
between villages, water rate structures imposed by water suppliers are consistent

throughout the year and do not have seasonal pricing components to reflect the increase

of demand and lower su  pply. Itis also important to note that the WA of Western Nassau, the
largest water supplier in the ToNH, uses a decreasing rate structure for its pricing structure.

TABLES: INCREASING WATERRATESFOR SELECTWATERSUPPLIER$N THE TOWN OF NORTHHEMPSTEAD

Water District Base price per Top Tier Price | Overall Increase
Gallon per Gallon to Top Tier

Roslyn WD $0.88 $2.36 168%
Westbury WD $1.00 $2.40 140%
Garden City Park WD $1.10 $1.20 9%

Manhasset -Lakeville WD $1.35 $4.05 200%
Sands Point WD $1.45 $3.00 107%
Old Westbury WD $1.75 $5.00 186%
Mineola WD $1.85 $3.25 76%
Williston Park WD $3.92 $4.09 4%

WA of Western Nassau $4.25 $2.53 -40%
WA of Great Neck North $5.27 n/a n/a

Codes and Regulations

Nassau County currently has co des in place to regulate outdoor water use, which apply to

the ToNH as well. Specifically, Nassau County Water Authority Rule 4.1 establishes lawn

irrigation restrictions for particular days, times, seasons, and sprinklers ( Table 6). For instance,
all residents are prohibited from outside water usage between 10 a.m. and 4 p.m. all year

round. The rule also prohibits driveway watering with violators subject to fines. 4

TABLEG: NASSAUC OUNTY RESIDENTIAIO UTDOOR IRRIGATIONREGULATIONS

Designated Lawn Iigaion Days

With Odd -Numbered Addresses Odd -Numbered Days
With Even -Numbered Addresses Even-Numbered Days
Premises Without a Numbered Address Even-Numbered Days
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To drive compliance with Rule 4.1 or o ther codes enacted by the water supplier s, a fine
system is sometimes used. Table 7 demonstrates fines for the Water Authority of Western
Nassau, but it should be highlighted that many water supplier sdo not have a fine system in
plac e or are hesitant to enforce fines. 42

TABLE7: RESIDENTIAMWATERREGULATIONFHNESFOR THE WATERAUTHORITYO F WESTERNNASSAU

Occurrences after initial notification Penalty

1st $50
2nd $75
3rd $150
Each additional $300

Rule 4.1 established the minimum requirements regulating water use, but individual water
supplier s can also set additional, stronger restrictions as needed. Enforcement and penalties

for offenses are set by the Code Enforcement Officer of each town, who are responsi ble for

the supervision and compliance of the water provisions for the town. Water meter service

foremen possess the authority to issue citationsfornon -compl i ance. The Depart men
Division of Code administers and enforces Town laws, ordinances and regul ations in North
Hempstead' sd unincorporated areas. Residents are enc
Division of Code if they observe violations of Town Code. Any offenses risk discontinued

service, while certain offense may bring a fine exceeding no more than $1,000 or

imprisonment for a period not exceeding one year. 43

Challenges

The following were the major issues identified  through our research or specifically
highlighted by interviewees  as barriers to greater residential  water conservation in the ToNH

1. Weak pricing signal
The price of water in North Hempstead is very low, allowing most residents to use a
higher quantity of water without being financially impacted. Apart from that, the low
cost of water creates very little incentive for consumers to pra ctice good water usage
behaviors.

2. Minimal consumer awareness
The low water rates in town give people no reason to be concerned about water
consumption and therefore lack general awareness.

3. Weak enforcement of regulations
Although residential water regu  lations exist, weak enforcement has hindered water
conservation efforts. In addition, the town is not able to enforce additional water
regulations upon unconsolidated areas of its township, which is relatively large.

4. Lack of comprehensive water management strategy
Only one water supplier (WA of Great Neck North) has consistent incentive program
for water efficient technology that is free to their customers. The remaining water
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suppliers limited or no incentive programs and provide limited public information on
water conservation for the consumer. Many water suppliers are lacking a

comprehensive water management strategy with clear water conservation goals, and

even for those that do, there is no coordination amount strategies that would improve
overall effec tiveness.

These challenges contributed directly to the development of recommendations discussed
in Section 5.

4.3.2 Commercial Water Use

The commercial user profile in the ToNH provides a localized context of water usage and
water management practices of b usinesses, thus enabling decision -makers to make
targeted and relevant improvements. The largest industry in the ToNH is in the h ealthcare
industry, par ticularly hospital facilities. Even though the commercial sector plays a smaller
role in overall water u sage compared to the residential sector, research and interviews
showed that businesses are aware of their water consumption habits and are held to strict
plumbing codes at the time of construction. Large organizations still have room for
considerable retr ofit improvements in areas of operations that have significant impact on
their water footprint . Such improvements include plumbing infrastructure upgrades,
conversion of cooling water systems, landscaping improvements, and other water
conservation programs

Water Usage

There was no sector specific usage data available at the town level but the previous land

use data analysis suggests it comprise s about 30 -40% of total usage. However, it is evident
that c ommercial users behave very differently than resident ial consumers. Interviews with
local government and commercial sector representatives suggest that non -residential
properties are cognizant of their consumption, and are already implementing mechanisms

that maximize water usage efficiency. Currently, water suppliers influence water
conservation practices only for town residents but not businesses. Businesses however, have
alternative motives that have acted as incentives to conserve water from their operations,

and thus can frequently be ahead of local ordi nances targeted towards water
conservation.

One of the commercial users examined for this research was the hospital and health care
provider, North Shore -LIJ Health Systems. With 12,529 employees in 2014, it is the largest
employer in the ToNH. 44 By upgrad ing its heating and cooling systems, as well as flush fixtures
throughout its multiple facilities, North Shore  -LI1J was able to significantly reduce its
consumption of water well belowt  he threshold set by regulators. The interview also

revealed that despit e the lack of high ROI of water efficiency upgrades, hospitals

specifically are interested in implementing water efficiency measures to ensure future

availability of this important resource. Most non -residential buildings have backup
generators, which can  help them to continue to operate in extreme weather events such



as Hurricane Sandy. However, if the municipal water supply were to become unavailable
the hospitals do not have an alternative source of water. Therefore , ensuring efficient
operations is a ¢ ritical component for organizations invested in the long -term sustainability
and resiliency of their community and operations.

Codes and Regulations

The following are codes and regulations, across multiple levels of hierarchy, which have
been found to mot ivate or guide water conservation initiatives undertaken by commercial
water consumers (Table 8).

TABLE8: WATERREGULATIONS ANDC ODES PERTINENT TO THE OMMERCIAL USER

Energy Policy Act of New York State Plumbing Plumbing Codes
1992/2005 Code
New York State Health Restrictions imposed by Water
Department District/Water Authority

EPAct of 1992

The national efficiency standards and specifications for commercial water -using fixtures and
appliances are outlined by the Federal Energy Policy Act of 1992. This Act requires certain
standards for commercial toilets, urinals and faucets. Businesses are required to remain

below 1.6 gallons per flush, 1.0 gallons per flush, or 2.2 ga  llons per minute at 60 psi (private)
and 0.5 gallons per minute at 60 psi (public) respectively in order to remain comp liant with
EPAct 1992 and 2005. 45

NYS Plumbing Code

In Section 608 of 2010 Plumbing code of NYS, the supply lines and fittings for every plumbing
fixture are to be installed to prevent back flow. Plumbing fixture fittings shall provide back

flow protection in accordance with ASME A112.18.1, the American Society of Mechanical
Engineerds standard 4n plumbing fixtures.

Stringency

Building water management requirements differ within each village of the ToONH.

Additionally, hospital buildings have more stringent requirements than regular office

buildings. For instance, hospital buildings are required to have vacuum breakers at every

faucet, do uble check valves and reduce pressure zones to prevent backflow. Installation

details require approval from a licensed p lumber, an engineer and the DEP.  Penalties can

be as strict as shutting of the hospital es water suj
penaltie s are not enforced.
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Enforcement of Regulations

The building construction codes are enforced very heavily. Permit holders are required to

have their plumbing infrastructure undergo several tests in order to be deemed compliant

with the NYS Cod e. In contrast, water usage regulations of the commercial sector are not
enforced by most of the water suppliers. In an interview with Italo J. Vacchio of the Port
Washington District, it appears that even if a commercial entity exceeds its usage limit , the
district would only issue a warning but would not likely impose fines or shut down water

services to the building. 47

Challenges
The following were the main issues hindering the advancement in water management
initiatives.
1. Measurement is expensive
Total wa ter use by individual departments within an organization can only be
estimated based on equipment specifications such as gallons per flush or faucet flow
rate. It is difficult to accurately track whether a department reduced its water use
through lower flo w rate faucets, unless meters are installed. Internal sub ~ -metering is
expensive and prevents organizations from taking the most fundamental step in
bringing about change: measurement.
2. Low ROI on water efficiency projects
The low water tariffs cause water e  xpenses to be only a small portion of the
commercial utility bill. While cost savings are the main motivation behind projects in
the energy efficiency space, lack of high savings opportunities disincentives
investment in water efficiency upgrades.
3. Conflict of regulations
Due to strict regulations on healthcare and sanitation factors, the hospital is not able
to expand its sustainable water management initiatives such as the usage of
greywater for their toilets. This presents a familiar conflict where existi ng regulatory
obstacles discourage the pursuit of environmental solutions.
4. Lack of infrastructure compatibility within existing buildings
Water savings solutions often involve infrastructure retrofits and/or upgrades. In the

case of North Shore -L1J, utilzing alternatives to potable water in non -patient toilet units
was not feasible due to the existing plumbing systems that provide very little room for
changes.

These challenges contributed directly to the development of recommendations discussed
in Section 5 . However, from the discussion above, it can be concluded that commercial
water consumption practices in the ToNH pose less of a pressing threat to the sole source
aquifer , compared to residential usage . This can be attributed to

0 The external pressures of regulations from the federal and state level and

>

0 The internal pressure within commercial entities in identifying risks to their businesses.
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4.4 Key Takeaways

Outdoor water usage within both the residential and co mmercial sectors should be a key
target for conservation because of several factors;

1. Key driver of seasonal water im balance 0 our analysis estimates that 56% of water
usage during peak period is for outdoor irrigation and can be even higher for specific
areas and during specific times of the year

2. High potential for waste @ many sources estimate waste of up to 50% for certain
outdoor water use activities, including timed irrigation systems, which are highly
prevalent in the ToNH

3. Less awareness and programs targeting outdoor water use 8 public awareness
campaigns around reducing indoor usage are more prevalent (ie. shorter showers,
turn off water during brushing, etc.); existing government mandates and incentives for
adopting water efficient technology (appl iances, etc.) are fairly well established

Stricter enforcement of existing regulations coupled with effective penalties can only

encourage compliance and motivate innovation and awareness among water users,

especia lly in the residential sector. Existing regulations can be reinforced to promote
improved compliance and a shift in behavior a round appropriate water usage.

Commercial entities tend to be more advanced than residential homeowners in their

adoption of water efficient systems and practices, particul arly for those businesses where
these costs are a significant line  item in their cost structures. Many entities have also already
identified the need to promote resilience within their water systems for the long -term
sustainability of their operations and  the community that they serve.  However, for many
businesses, low water prices continue to inhibit economic decisions around long -term
conservation investments thatc  an be addressed by developing prices around the true
economic cost of sustaining effective water supplies in the future.



5. RECOMMENDATIONS

Overview

Methodology and Selection Criteria

1. Implement an Irrigation Infringement
Request Feature Vvia
Sydem

2. Pursue Licensing Certification for
Irrigation Installers

3. Coordinate a Collaborative Cost -
Avoidance Study o n Water
Conservation Programs

4. Host an Annual Water Workshop on
Best Practices
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Overview of Recommendations

Outdoor water usage in the summer months is a significant lever to reduce the

overconsumption of the LISSA. A set of 15 recommendations were created, evaluated and

ranked, f ocusing specifically on controlling outdoor water usage . These recommendations
were evaluated and selected based on their ability to provide the strongest water

conservation benefits, particularly during the summer period, while considering the potential
financial implications to the Office of Sustainability and the broader acceptance rates

within the villages of the town.  Reviews of this initial list of recommendations condense d
them to a final list of 11. These recommendations were evaluated by a multi -tiered decision
matrix that scored potential actions based on a holistic outcome.

The top four recommendations as per the scoring method applied were to:
1. |l mpl ement an I rrigation Infringement Request Feat
2. Pursue Licensing Certification for Irrigation Installers
3. Coordinate a Collaborative Cost  -Avoidance Study on Water Conservation Programs
4. Host an Annual Water Workshop on Best Practices

Methodology and Selection Criteria

The proposed recommendations were evaluated th rough a standardized scoring and

selection process. The process began by developing an initial set of 15 recommendations

based on the findings from the research phase of the project including literature reviews,

interviews with key stakeholders and evaluat  ion of similar efforts undertaken in other

locations. Upon review of these initial recommendations with the client, it was decided to

prioritize solutions that are within in the ToNHOs |
recommendations being de  -prioritized o r re-defined.

Recommendations were prioritized based on whether the Office of Sustainability could
exert control over implementation (Figure 10) of the recommendation. These were tagged
as Control or Influence in the following recommendations.
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HGURE10

Recommendations

|
| |

Control Influence

Despite the Town having the

The Town has the needed
authority to make regulatory or
administrative changes to to
implement those
recommendations

authority to implement the
recommendation, it would result in
influencing an external body to
take steps that would in turn deliver
water conservation results

Key influence recommendations have been combined into a single idea that can result in
communicating with and influencing multiple parties, at once. These are featured in the
next section as part of the potential agen da for discussion at the annual water workshop
(See Recommendation 4).  The next step was to develop the scoring mechanism for

selecting the most effective recommendations. The scoring criterion was developed in part

by using US EPA Water Conservation Plan Guidelines (Appendix 9: EPA Selection Criteria for
Water Conservation ) for selecting conservation measures.

The final selection criteria chosen evaluates nine (9) performance criteria, spanning three
(3) major categ ory themes as demonstrated in  Figure 11.

FGURE1l )
A grading scale was created to
Water . | to th
Conservation assign value to the
Potential recommendations with one of three
— — scoring p ossibilities as seen in Table
| Redundancy __| Environmental Environmental 9. Each set of recommendation was
& social justice impacts .
analyzed and s cored using the
— —_—— scoring matrix available i n Appendix
| Regulatory | Budgetary Timings of 10: Scoring Criteria Matrix_. The total
hurdles considerations savings .
score for each recommendation
—— was the simple average of the
| Stakeholder | | Cost- combined scores of the three
acceptance effectiveness .
category themes ( i.e. all catego ry
—— themes were weighted equally
Consist o
L{ “with other” regardless of how many ¢ riteria
programs were evaluated in each)
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TABLE9: STANDARDIZEDSCORING CRITERIAAOR RECOMMENDATION EVALUATION

Negative : sub-factor likely to be barrie rto success of recommendation -1
(or low impact)

Neutral : sub-factor not applicable or not significantly impacting 0
success of recommendation

Positive: sub-factor supports the success of the recommendation or 1
provides strong benefit

Through this process, in alignm ent with the client, four (4) final recommendations were
identified as those with th e highest potential to pursue. The  full list of all the

rec omme nd ations a nd their scoring can be found in Appendix 11: Recom mendations &
Scoring of Final Recommendations.
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1. Implement an Irrigation Infringement Request Feature via
the Townds 311 System

Type: Control
Category: Policy & Code

Description: Improve enforcement of outdoor watering codes by leveraging the
existing 311 system in ToNH to include a 'Service Request' f  unction for
infringements to the outdoor watering regulations; calls would be sent to
individual water suppliers for enforcement/fines.

Rationale

As mentioned in  Section 4.2 , the ToNH residents are expected to fo  llow the Nassau County
Water Authority Rule 4.1 which restricts lawn irrigation for particular days, times, seasons, and
sprinklers. This watering ordinance was created to address the high water usage during

peak summer months. More than half of the total peak withdrawals from the water suppliers
in North Hempstead are attributed to outdoor irrigat ion (Figure 8). Interviews conducted
with water authority superintendents revealed an absence of a monitoring system that
would allow th e water suppliers to penalize violators. This issue was then flagged as a
fundamental barrier to controlling or limiting outdoor water consumption during peak

summer months .

By implementing a water violation hotline, the ToNH is not only upholding the r equired legal
statue from Nassau County, but also proactively taking a major step in encouraging water
conservation behavior change among its residents . The TONH 311 Call Ce nter is a staffed
hotline through which  drequests for service sthat are entered int o a work -order format and

sent to the appropriate department f o&Thigsystemisw and
already in place with more than one million calls received since 2005. 49 As of 2014, residents

can also submit requests online and through the OMy North Hempsteadd
application. 50

Scoring Overview

Cost Water
Implementation Implications Conservation Total
50% 67% 100% 2%

The recommendation  scores the highest out of the four recommendations by performing
well in all scoring criteria cat  egories . The implementation score is the lowest due to its
dependence on approval and cooperation by other town officials and residents within the
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town. By leveraging the existing 311 system , this recommendation will not necessarily impose
additionalcosts on t he Of fice of Sustainabilityds budget.

Expected Impact

Water conservation hotlines have been used for enforcement across the country from
Massachusetts, Hawaii, California, to Colorado along with many other states. 51 Several
towns in California have  shown that customers have decreased their water consumption in

the last few years due to Water Conservation program efforts. 52 Denver Water has an entire
marketing campaign with yard signs and slogans around watering wisely and has a hotline

for reporting w atering violators. 33 Colorado State University and The Colorado Water
Resources Research Instituteo6s -mrigainGolorhkdobund t hat acr
mandatory water use restrictions have resulted in 18 -56% water conservation savings. 54 Their
research al so highlighted that in Cary, North Carolina, introducing alternate day watering

resulted in 6 -10% water savings. 55 For more details on the California case study please refer

to Appendix 12: Case Study 0 Success of Wate ring Violation Hotline

The impact from the program could be tracked and measured through the revenues raised

from increased issuances of fines. This additional fund could then be used for individual
water supplierds waograns withthe sfumdssuppoiting mceptives for water
efficient irrigation technology. The water suppliers can also measure benefit from cost

avoidance experienced due to reduced stress on wells in peak summer months.

Implementation

This recommendation would  require an approval from the TONH Supervisor , Judi Bosworth
and relevant 311 staff would need to determine hum an resource requirements (if any)
Next, ToNH would need to collaborate with water suppliers to set up guidelines that would
determine duration of responset ime and protocol to verify violation, issue fines and stop the
violation.

At a systems level, the program should be designed to allow residents to report violators on

all three platforms: phone,online or on their mobile app with the 0My
App !l i c anith conmedience . Offering multiple reporting options could also increase

adoption as p eople may have varied preferences . The platforms should be leveraged so

that complainants would be required to take a timestamped photo to include in the

citation.

Messages would be sourced through the 311 channels and distributed to individual water
suppliers for determining and distributing fines. In order to track progress of the program, the

ToNH must monitor how many calls they receive and track the hou seholds. With that list it
could determine how many households should be receiving fines and which water supplier
isresponsible for handling the violators. These records could then be compared to the

number of fines distributed by the individual water sup pliers.
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A Water Violation Hotline recording would prompt the caller to leave a detailed voicemail
with the following required fields:
1. The address of the violator.
2. The time of the violation occurred and the day of the week
For additional Verification Purpo  ses a reporter of violation could also:
3. Submit a picture of proof of violator via a TONH 311 email system with address if
possible (separate email address for watering violations)
4. Timestamp ed photo

A marketing campaign must accompany this initiative so th at customers are continually
reminded of their role in water conservation. The campaign messaging must convey that
aquifers will only continue to be more stressed with climate change in the future and taking
small steps towards water conservation will reap large rewards for those who depend on
them.
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2. Pursue Licensing Certification for Irrigation Installers

Type: Control
Category: Policy & Code

Description: Lobby at county level to establish a license or certification
requir ement for all irrigation installers, operating within the ToNH.

Rationale
As discussed, US EPA estimates that up to 50% of water applied for outdoor irrigation during

hot summer months i s O6fwraevaperdton, vand and turoff | 05&This vBaste

magnifies the sharp increase in water usage during peak periods and helps to drive the
seasonal water usage imbalance within the ToNH that  discussed in Section 4.2 . A key driv er

of this waste factor is improperly designed and/or installed irrigation systems. Currently, US
EPAOs Wat erogara pravides & certification program for the irrigation industry and
recommends that homeowners and businesses only use certified irrigat ion contractors. In

addition, multiple states have moved forward with either licensing or certification

requirements for irrigation contractors  that require a base level of experience and the
completion of an exam testing knowledge of the field in order t o be certified. 57 Locally,
New Jersey and Connecticut have established certification requirements for irrigation

contractors , setting a clear precedent supporting the establishment of this

recommendation. 58 Efforts to establish this requirement at the state  -level in New York have
been ongoing, but unsuccessful since 1999, 59 but could be easier to justify and establish at a
local level.

While it appears possible for the ToNH to adopt this certification requirement within its own
jurisdiction, it would be cost ly to set up and administer  all the components of this program

(i.e an Exam Board to manage the certification process, etc .) so would likely be more cost
effectivetodoatacounty -l evel . Al so, the ToNH®s ability
requirement i n unconsolidated areas of th e township is questionable, which would not be

the case if this requirement was imposed by the County.

Scoring Overview

. Cost Water
Implementation . : Total
Implications Conservation
75% 67% 50% 64%

This recommendation scores consistently well across all three categories. The water
conservation score is the lowest of the group mainly due to the fact that the time to impact

38

t

o

mp



is likely to be at least 12 to 24 months, as it will require time to lobby and pass this legislation
and contractors will need to be given time in order to comply.

Expected Impact
The use of certified irrigation contractors is expected to have a measurable impact on both
residential and commercial outdoor water usage by helping to ensure that irrigation syst ems
are;

1. Designed to efficiently use water based on local environmental conditions

2. Installed correctly including the usage of water conservation technologies where

appropriate

3. Maintained and audited periodically to ensure efficient performance. 60
Based on the analysis of the water usage profile for the ToNH, we estimate that
approximately 6.5 billion gallons per year are used for outdoor watering. At this level, each
1% improvement in water efficiency could save 65 million gallons per year within the TONH
I f we further assume a conservative estimate that
through inefficiently installed or maintained irrigation systems due to the under -utilization of
certified irrigation contractors, then the total potential water that could be conserved is
~1.3 billion gallons or about 8.4% of total usage.

The successful implementation of this recommendation would take some time to generate

the potential water savings discussed above though as irrigation professionals would need
sufficient time to complete the certification process before the mandate went into effect.

We estimate that 12 to 18 months would likely be a sufficient timeframe for implementing

this certification requirement as some irrigation professionals in Nassau County are already
certified by ei t her t he E PraAgiasn oMie trrgatiGheédssscatioPof NY (IANY),
which could potentially be given reciprocal certification under a system set up for Nassau
County. The majority of the impact on water conservation fro m this recommendation would
come from the installation of more efficient outdoor irrigation systems (both in terms of
technology and design) for both new customers and those upgrading outdated systems.

The cost implications of this recommendation are f airly limited for the TONH. The main
expenditure would be in staff resources to educate and convince Nassau County officials

of the benefits of this certification requirement. The ToNH could partner with relevant

stakeholders, such as the IANY or the Long Island Commission on Aquifer Prot ection (LICAP),
and with other towns/ villages in the region to expedite these efforts.

39

2 (



Irrigation businesses would face financial costs in order to complete and maintain the
certification process, though these costs are fairly minimal (See Table 11 ). While these
increased costs could lead to higher prices for irrigation services for both residential and
commercial property owners in the short term, this impact may be limited since -

1. The costs are balanced by savings from reduced water usage

2. As the certification requirement becomes standard across the industry, normal
competition will help to limit any cost increases due to this requirement ( i.e. become a
cost of doing business).

Table 11 ¢ Fee table for Irrigation As sociation Certification 61

Certified Irrigation Contractor (CIC) Exam Fees IA Member

Irrigation Contractor Exam Fee $250 $495
Exam Retake Fee $200 $325
Annual Renewal Fee (one certification) $50 $100
Annual Renewal Fee (two or more cer tifications) $100 $150

Implementation
In order to implement this recommendation, the Office of Sustainability within the TONH
should take the following actions
0 Contact relevant stakeholders such as the IANY, LICAP and other towns / villages
within Na ssau County to coordinate efforts and/or build a coalition to support
lobbying efforts .
0 Review similar actions i mplemented in the region,
Irrigation Contractor Certification Act (N.J.S.A. 45:5AA -1 et seq.) 62
0 Lobby Nassau Cou nty officials to modify the business licensing code for irrigation
contractors currently covered by Local Law 6 -1970 Home Improvement Business. 63

40



3. Coordinate a Collaborative Cost  -Avoidance Study on
Water Conservation Programs

Type: Control
Category: Management

Description: Work with WDs and NGOs to develop a cost  -avoidance study on
water conservation programs and water efficiency initiatives to gain public
support .

Rationale

A successful co st-avoidance study will provide an unbiased view that evaluates water

savings opportunities available to the town. This will allow the Office of Sustainability to

allocate public resources optimally and gain public support for investments made in water

con servation programs. Therefore, the ToNH should commission a cost -avoidance research
report evaluating the costs and benefits of a suite of water conservation investments. The

study will quantify economic benefits that offset rate increases, reduce consume r bills, and
impart environmental benefits improving aquifer health.

A partnership with an NGO will bolster the reportos
grant funds, and save limited ToNH resources. This study will need to offer a multi -

perspective review by both government and non -government experts on all high  -potential

conservation efforts elaborated on in previous sections. The ideal NGO partner or consultant

will lead conservation impact assessments from the perspective of the end -consumers,

wa ter utilities, society (environmental, etc.), and political level (villages, Town, County).
Findings of the analysis will present the cost -benefit of potential programs. Specific costs to
be considered should cover direct installations, giveaways, rebates, or water utilities
operational investments alongside legislative, regulatory reform.

Scoring Overview

Cost Water
Implementation Implications Conservation Total
75% 67% 50% 64%
Overall, this recommendation has a favorable performance for its implementa tion, neutral

in terms of cost implications, and is an average performer in terms of improving water
conservation efforts.

For the | mplementation category, conducting this tyryg
ability to control, organize, and man age. The public perception will likely not require
political capital from the Tow n Supervisor to gain approval. In fact, it may afford the office

41



more political capit al if undertaken successfully. Most importantly, there is a precedent for
neighboring coun ties to undertake such efforts.  Specifically, the ToNH is currently working on
a collaborative DEC grant with 21 villages to conduct a stormwater management study.

Given the rapport and outcomes of this DEC engagement, it is reasonable to expand the

storm -water study to wards a cost avoidance review. Additionally, the ToNH worked with the
Army Corps of Engineers and DEC to study resiliency measures. 64

The cost implications of undertaking this study are positive. The ToNH is very familiar with
State and Fede ral grant procedures and they could be leveraged to implement relevant
studies. This effort, in time, will help address any resistance to future policy changes to help
protect the sole source aquifer, thereby reducing costs to future policy campaigns.

The recommendation holds an average score of 50% for water conservation because the
study is a precursor to larger conservation programs and can indirectly promote un official
campaigns too. The report would at best lead to water conservation in a mid -term tim e
frame.

Expected Impact
A cost avoidance study will build awareness and lead to additional regulatory reform. The
value of such a study may be similar to the case study of a Colorado water utility

undertaking a retroactive review of conservation benefits. Although ToNH water suppliers

are unique, similar water conservation findings of t
|l east expensive infrastructure to build, operate anct
needed i n t he®Tharefosetitis@keasonahle@xpectation that many water

conservation efforts for TONH will result in a net societal benefit by reducing the total costs of

water delivery, preventing behaviors that can lead to the overconsumption of the aquifer,

and potentiallyi mpr ovi ng the Townds resiliency future drough

The provision of a cost avoidance study is expected to be a necessary precursor to more
measurable improvements to water efficiency in the Town.

More specifically, a successful cost -avoidance study will:

0 Quantify water conservatio  n plan impacts

0 Measure local economic impacts of business as usual
0 Evaluate cost/benefits per property

0 Calculate the average payback
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Implementation

The report could draw from framewor ksCostevel oped by t
Effectiveness of Water Conservation and Efficiency (CE2) Model. Broadly, their CE2 tools

help to evaluate the economic desirability of water conservation, efficiency measures and

explore how costs and benefits can be shared among customers, water uti lities, and other
entities. 66 Similarly, the AWE Water Conservation Tracking Tool evaluates the water savings,
costs, and benefits of conservation programs for a specific water utility. 67 Such a model

woul d help frame conservati oprthHempsgead ment sé6 potenti al

In order to implement this recommendation, the Office of Sustainability ~within the ToNH
should take the following actions:

0 Approa ch the water utilities and key v illage partners to notify them of this new initiative
and solicit volunteers t o lead an advisory committee  ;

0 Identify an NGO or consultant

0 Reach out to DEC for potential grant eligibility and partnership opportunity 68 and put
forth a formal proposal ;

0 Outcomes of the study should trigger a feasibility study for green infrastructure

projects. Application should be develo ped to secure study resources.  Specifically, the

townwil ask for resources that support Oowater qual it
submitted for EFC Green Grants fund 6 or EPA 2015/2016 Urban Waters Small Grants

Request for Proposals. 70
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4. Host an Annual Water Workshop on Best Practices

Type: Control
Category: Management

Description: Establish a TONH water workshop to promote collaboration between
water suppliers on best practices, common issues (e.g. develop a shared water

loss assessment), joint campaigns to promote water conserva tion (e.g. financial
incentives, standardizing rate structures and seasonal pricing).

Rationale

The decentralized water delivery system in ToNH has been acknowledged to have

advantages in terms of improved public service delivery, and it is assumed that a locally

design ed institution will be more efficient in managing a common -pool resource (CPR) such
as groundwater, than a central authority that might enforce a groundwater quota. 7
However, in practice it can be said to have some disadvantages arising out of water

suppliers lacking access to a single leadership and vision, especially one related to

groundwater conservation when all water suppliers draw from the same limited aquifer.

During peak season, water suppliers tend to utilize well capacities to the maximum. In t he
event of technical problems that might require well closures water suppliers need to rely on
resources from other water suppliers to avoid supply disruptions. An interview with DEC

confirmed that the local and seasonal peak withdrawal issue is considere d to be the main
reason for the need to collaborate. In the recent Long Island Water Conference, the

commissioner of Port Washington Water District is said to have proposed collaboration

among the northern water suppliers that are affected by saltwater int rusion in wells close to
the shore.

In addition to resource sharing, collectively addressing the need for conservation in general
will require some level of consistency in initiatives by the 15 water suppliers in ToNH. For
instance, initiatives such as se asonal pricing & audit requirements and communication
messages when consistent can have a more pronounced impact. It could potentially
prevent a situation in which the efforts of one water supplier are offset by lack of efforts by
another.

An annual water workshop, while providing a chance for all relevant stakeholders to come
together to share water conservation best practices, can create a sense of collective
responsibility towards the LISSA. Meeting annually can act as a way to hold water suppliers
acco untable towards commitments made during the workshops. Overall, this platform will
be able to help Office of Sustainability achieve improved water conservation by promoting
stakeholder collaboration and knowledge sharing.
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Scoring Overview

Cost Water
Implementation Implications Conservation Total
50% 100% 50% 67%

This recommendation is well within the control of the Office of Sustainability and requires no
specific authority. The implementation scores 50% due to the uncertainty of stakeholder
participat ion and since this has not been done before by the Office of Sustainability. The

cost implications are low since it presents opportunities for co -sponsorship by participating
stakeholders. Water conservation impacts will be apparent in the long term as thi s
recommendation only indirectly impacts aquifer conservation.

Expected Impact

Thisworkshop can create a  knowledge sharing platform between the 15 water suppliers,

various villages, as well as other stakeholders such as the regional DEC, county level

rep resentatives, prominent water related NGOs and new water efficient technology

providers. Some potential outcomes of collaboration promoted via these workshops are:

0 Reduction in new well drilling in order to meet unprecedented peak in water

withdrawal, due to trading or sharing of water resources across water district
boundaries

0 Protection of the aquifer from plumes and salt water intrusion due to peak shaving

0 Knowledge sharing regarding demand control such as peak water use rates, seasonal
pricing and local awareness campaigns

0 Standardized audit mechanisms for water use efficiency

0 Consistent plumbing codes owing to common knowledge on available technology

The Office of Sustainability may have to find sponsorship to host this workshop each year or
allocate a portion of their budget on communication and set up of the event. While the
initial expense may be borne by the ToNH, the value of the impact can be estimated by
reduction in over -consumption of the water resources in the town and how sustainably the
tow n's utilities operate. The success of this annual workshop initiative will  be apparent over
time as the management of the various water districts and authorities begin

communicating even outside the workshop. It can also be measured in terms of the number
of instances successful partnership occurs between water suppliers, protecting water
infrastructure from structural stress due to peak demand. More importantly, the success of
this workshop series can be measured in growing consistency in water management
practices such as pricing and code enforcement in addition to actual reduction in peak
water withdrawals.
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Implementation

Great Neck -Port Washington Water Committee currently addresses the need for

collaboration. Our implementation strategy involves lev eraging this platform and expanding
the participants.

Below is a sample of stakeholders that could form part of this workshop :
1. Office of Sustainability Town of North Hempstead

Water District Commissioners & Superintendents

Water Authority Commissioners

Village water department heads (self  -supply)

Rate -payer representatives

Water efficient technology provider such as artificial turf and residential greywater

system

7. Regional DEC

8. Nassau County legislators

9. Department of Planning & Environmental Protection

10. Gro undwater policy reform expert

o g s wN

Below is a proposed agenda that can be used for the first annual water workshop and can
be refined based on response and interest levels in subsequent workshops.

1. Keynote by Mindy Germain, Port Washington Water District abou t overarching
groundwater issues in Long Island's Sole Source Aquifer
2. Regional DEC: Best practices in groundwater management from around the world
3. Roundtable discussions:
a. Potential impacts of standardized peak pricing for water during peak withdrawal
mont hs of May to October across water suppliers
b. Inclusion of rainwater sensor requirement in lawn sprinklers and inclusion of this in
audit processes
c. Costs and benefits of Nassau County adopting Home Energy Renovation
Opportunity (HERO), a leading energy effic iency -financing program that partners
with local governments to make energy efficient and water efficient products
affordable to homeowners
d. Ways to improve public awareness on water conservation
4. Breakout panel discussions
a. Saltwater intrusion and water dema  nd management
b. Greywater reuse and building, plumbing and health codes



6. C ONCLUSION



SUMMARY

Ultimately, an effective water management strategy requires a strategic, collaborative

effort by key stakeholders, guided by robust information of the water issues. For the case of
the Town of North Hempstead , water conservation will be a key component of its water
management strategy.  This report argues that the most  effective area of conservation liesin

reducing outdoor irrigation, which is a strong driver of the seasonal water usage imbalance
that is affecting the health of the overall aquifer system.

This report compiled a list of recommendations for the Chief Sustainability Officer of North
Hempstead to pursue in order to help mitigate future h armful depletion of the aquifer. The
development of recommendations was tailored to address the main oppo rtunities and
needs for the Town of North Hempstead, as identified during the research process. The
prioritization and ultimate selection of the final recommendations w ere targeted towards
actions specificall y uThdse recomreadatibms werdcseateddyn t r o |
analyzing various data sets, conducting interviews, and referring to applicable case studies.

Upon applying the scorecard selection p rocess, the most viable recommendations include:

Implement an irrigation infringement request featu re in its 311 telephone system;
Pursue licensing certifications for its irrigation installers;

Coordinate a collaborative cost -avoidance study with stakehol ders;

Host an annual water workshop on water conservation to share best management
practices and coordinate conservation efforts

rowbhpe

In addition to the recommendations developed in this report, the capstone team also
developed a set of tools to support the on going management of water resources that
includes:

1. Ascore card for evaluating an  d selecting future initiatives;
2. A GIS mapping tool to visualize water use characteristics;

3. A water database of currently available water data (2010 ¢ 2014) that provides an
updated profile of the Townof Nor t h Hempsteadds water usage and
trends.

With these tools, the Town of North Hempstead can progressively manage its water use in a
way that is financially achievable and can be easily adopted by its various villa ges.

Ultimately, this report sought to present the most holistic recommendations on water

conservation in the Town of North Hempstead that can be incorporated by the Office of
Sustainability in the near future . North Hempstead has the potential to serve as an example
for neighboring towns and cities that will inevitably face similar water challenges since they

draw from the same aquif er.
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A PPENDICES



Appendix 1: Expert & Stakeholders Interviews

Planning a nd
Environmental Protection
Department of North
Hempstead

Town of North
Hempstead

DEC

Parks Department of
North Hempstead

Water Authority of
Western Nassau County

Port Washington Water
District

Water Authority of Great
Neck North

North Shore -LIJ Health
Systems

Irrigation Association of
New York

NYIT Water Center

Government

Government

Government

Government

Business

Business

Business

Business

Industry Groups

Industry Groups

Commissioner

Director of
Sustainability

Regional Director

Commissioner

Chief Engineer

Superintendent

Superinte ndent

Director of
Sustainability

President

Director

Michael Levine

Erin Reilley

Carrie Meek
Gallagher

Jill Weber

Bob Swartz

Italo J. Vacchio

Greg Graziano

Neil Rosen

Tom Tracey

Sarah J. Meyland

50



Appendix 2 : Select Water -Related Events Impacting Water
Management in LI

Water - Related Action

1978 Long Island designated a Sole Source Aquifer (SSA) by US EPA providing it
some limited federal protections to decrease risks of contamination.

1978 LI Comprehensive Wa ste Treatment Management Plan  ("208 Study")
completed; first comprehensive study of groundwater; used by water
professionals as key reference today

1990 NPDES Storm Water Program initiated by US EPA requiring municipalities
across LI to create storm water management plans to control discharges to
ground and surface water systems

1999 Source Water Assessment Program (SWAP) launched to evaluate water
quality of public well systems across LI; completed in 2003
2005 Nassau Groundwater Monitoring Program rep ort completed by Nassau
Department of Public Works; details quality and quantity issues as of 2003
2011 NY Water Resources Law (Article 15 of NY Environmental Conservation Law) is

expanded giving the DEC permitting oversight for all withdrawals (public &
private) from LI aquifer system 72

2011 NYC introduces its Water for the Future Plan to enhance its drinking water
system; includes st r ateffegtive groondwattrkethes | o p
supplemental water supply alternatives" including re -activating Jama ica
Water system in SE Queens 73

2012 Hurricane Sandy hits Long Island causing extensive damage to water

infrastructure including to the Bay Park Sewage Treatment Plant

2014 Long Island Water Quality Control Act, a bill introduced to expand efforts to
prot ect LI water systems, passes the NY Assembly but is failed to be voted on
by NY Senate 74

2015 NYC plans to re -activate wells in Queens put on hold, though city still going
through process to re -permit the wells for future use
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Appendix 3 : Water District s & Water Authorities

Public water services are provided in Nassau County through a decentralized system of 47
water supplier s5. These suppliers come in two main varieties, water districts and water
authorities, which each have unique characteristics and ¢ apabilities.

Water Authority 76

0

O¢ O«

O«

Non -profit, public benefit corporation operating by virtue of Public Authorities Law of

New York

Funding is done purely through billed services to users

Coordinated by Board of Directors, consisting of representatives of vil lages / Towns
receiving services (ie. State appointees)

Officers of the Authority are appointed by the Board of Directors

Water District 77

(0]

Taxing authority that has ability to raise taxes to partially pay for water services

0 Manhasset -Lakeville WD 2015 budg eted revenues are split into Billed services
($6.44m) and tax levies ($3.5m) 78

Managed by a 3 -person Board of Water Commissioners and a Superintendent that are

elected to their positions (typically 3 year terms)

Service area is typically focused on one Vill  age or specific service area with a Village,

but can cover multi  -jurisdictions as well

Overall, water districts are much more common than water authorities, representing over
85% of the suppliers in Nassau County.

Water Districts and Authorities in TONH:

O« O¢ O« O O« O« O« O

Albertson WD 0 Roslyn WD

Carle Place WD 0 Sands Point WD
Garden City Park 0 WA of Great Neck North
Glenwood WD 0 WA of Western Nassau
Manhasset -Lakeville WD 0 Westbury WD

Mineola WD 0 Williston Park WD

Old Westbury WD

Plandome WD
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Appendix 4 : What is a Sole Source Aquifer?

A sole source aquifer or SSA is a federally defined designation that applies to any aquifer

that provides 50% or more of the drinking water to an overlying population. The main

implication of an aquifer receiving the SSA designation is t hat it establishes some limited
federal protection, mainly focused on enhanced scrutiny of any projects that could

endanger the water quality of the SSA, especially federally -funded programs like roads,

etc. The SSA protection program is authorized by sec  tion 1424(e) of the Safe Drinking Water
Act of 1974 (Public Law 93 -523, 42 U.S.C. 300 et seq.). It states the following:

"If the Administrator determines, on his own initiative or upon petition, that an area

has an aquifer which is the sole or principal dr  inking water source for the area and
which, if contaminated, would create a significant hazard to public health, he shall

publish notice of that determination in the Federal Register. After the publication of

any such notice, no commitment for federal fina ncial assistance (through a grant,
contract, loan guarantee, or otherwise) may be entered into for any project which

the Administrator determines may contaminate such aquifer through a recharge

zone so as to create a significant hazard to public health, bu t a commitment for
federal assistance may, if authorized under another provision of law, be entered into

to plan or design the project to assure that it will not so contaminate the aquifer.” 7

Long Island was one of the first designated SSAs in the United S tates, receiving this

designation by the US EPA in 1978. The SSA designation is further regulated under the New

York State Environmental Conservation Law, Article 55 0 Sole Source Aquifer Protection. The

main requirement of this article is to establish Spe  cial Groundwater Protection Areas

(SPGASs) within an SSA where human development is limited to protect the quality of the

watershed. There is also a requirement to develop groundwater management plans to

coordinate efforts to protect the SSA. There are curr ently nine (9) SPGA®G6s desi ¢
the Long Island SSA, including one in the North Hills area of the Town of North Hempstead.
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