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1 PURPOSE AND CRITICAL RECOMMENDATIONS
Water supply is fundamental to the operation of a developed society. In many regions, water demands
have outstripped available supplies. Correcting water deficits and pollutant losses is far more expensive
that preventing them, but a proactive approach requires information, time, effort, expertise and public
support. It is critically important for New York State, and indeed every state, to identify current
problems and anticipate future issues, and to plan for them so that individual regulatory decisions have
a context and basis for effective management requirements and demand limitations.
Effective water management improves the timing, cost, viability and longevity of water infrastructure
projects, and reduces long-term environmental costs and energy demands. It increases the long-term
sustainability of water resources upon which our society and aquatic ecosystems depend. Finally, it
provides additional resilience regarding changing climate conditions, which will stress local water
supplies even further through shifts in rainfall intensity, increased evapotranspiration from longer
growing seasons, potential reductions in aquifer recharge, and increased outdoor water demands.
Regions of New York already experience water deficits. The longer we delay, the harder and more
expensive it will be to achieve these water management objectives.
This white paper assesses existing statutes and programs of the State of New York regarding water
supply management and protection, specifically focused on watershed management, water
conservation and efficiency requirements. These three approaches are most effective when used in
combination and based on sound science. This paper is for consideration by water supply advocates and
practitioners with expertise in the field. The primary targets of the recommendations are New York
State agencies, specifically the Department of Environmental Conservation (NYSDEC), the Public Service
Commission (NYSPSC) and Department of Public Service (NYSDPS), and the Department of Health
(NYSDOH).
While broad in scope, the primary focus of this white paper is on how New York State regulates public
community water systems (PCWS), which include three types of ownership: government-owned
systems (e.g., utility departments and utility authorities); investor-owned companies (i.e., with publiclytraded stocks); and privately-held corporations (i.e., with a single owner or group of owners). As used in
this paper, a distinction is made between water conservation (reduction of water losses in the system,
prior to the use) and water use efficiency (minimizing water needs for the intended purpose).

1.1 MAJOR RECOMMENDATIONS
NEW YORK STATE SHOULD MOVE TO A MORE STRUCTURED, MULTI-AGENCY APPROACH TO REGIONAL WATER
RESOURCES MANAGEMENT THAT DRAWS ON THE STRENGTHS OF EACH AGENCY TO AVOID AND , WHERE NECESSARY,
MITIGATE AND ELIMINATE EXCESSIVE STRESSES ON WATER SUPPLY RESOURCES NECESSARY TO THE SUSTAINABILITY
OF COMMUNITIES, ECONOMIES AND ENVIRONMENTAL RESOURCES.

The essential concept here is that individual regulatory, capital project and management decisions
should be based upon a sound understanding of regional water supply and watershed conditions,
existing and future demands and stresses, and options for ensuring that water demands do not outstrip
availability. The regional planning is first, and specific decisions follow.

Page |5

Recommendations for Water Supply Conservation and Efficiency Requirements in New York State
Van Abs, July 2020
This recommendation is the foundation for all further proposals herein, and it relies directly on
expectations of New York State law that have not been fully realized. Existing New York State statutes
(primarily in the Environmental Conservation Law) could provide the framework for a solid system of
water supply planning and management based on principles of watershed management, water
conservation and water use efficiency. However, many of the statewide and regional planning
components are not being used, forcing reliance on individual permit decisions to address regional
issues. A refocus is needed on resource-based management involving multiple agencies. A robust
program of water supply planning and protection will provide a context, direction and schedule for
regulatory decisions. Taking the actions recommended in this report would place New York State at
the forefront of water supply management within this country. The following broad recommendations
provide a framework for more detailed recommendations within the paper.
Related proposals include:






Revive statewide water supply planning, using existing Environmental Conservation Law
provisions as a foundation.
Implement a system of regional water supply planning for areas with current or projected
deficits in source water availability, as identified in the statewide plan. For those regions with
known deficits, planning can precede the statewide plan.
Build upon existing source water protection efforts, with a priority on source waters that are
high-yield, highly vulnerable, and stressed regarding water supply or water quality.
Use the statewide and regional water supply plans, and particularly the latter, as the basis for
regulatory decisions.

To make this planning framework successful, New York State needs to understand the current status of
PCWS conditions and capabilities by engaging all PCWS in assessments and actions as follows:








Compare recent short-term and long-term demands to total infrastructure capacity.
Require annual AWWA Water Loss Audits.
Require a Water Conservation Program, based on update state requirements, regardless of their
water source, based upon a robust public engagement process, routine updates, evaluation, and
audits.
Require a baseline level of water use efficiency measures, such as water rates that foster
efficiency and drought response plans, and water conservation measures, such as asset
management programs.
To support utility planning, thoroughly update the NYSDEC Water Conservation Manual (1998)
to address modern concepts including AWWA Water Loss Audits, water loss targets, water
demand forecasting, water demand trends, water-efficient plumbing fixtures and appliances,
asset management, leak detection, metering and billing, and customer outreach.

In addition, New York State should take statewide actions to improve the implementation of water use
efficiency, which will have regional benefits regardless of utility actions. These include:



Require that new and replacement automated lawn and garden irrigation systems include
controllers and consider requirements for retrofits where regional water deficits exist.
Require replacement of inefficient appliances and fixtures at the time of sale or rental.
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Consider implementation of a Systems Benefit Charge for water utilities, similar to that in the
energy field, for improved water use efficiency programs.

The final step is to bring the planning and regulatory functions together in a manner that supports
regional water supply objectives through appropriate utility actions, recognizing that PCWS have
critical and yet constrained roles in protection water supplies and managing demands. All PCWS should
meet a minimum set of requirements. PCWS would then be required to meet more stringent
requirements based on whether the following conditions exist:
1. The PWCS cannot meet existing or projected demands without an increase in water supply
capacity that requires an increased water withdrawal permit, additional capital assets, or both.
2. The regional water supply resources have existing or projected deficits, based on demands
exceeding water availability from ground and surface water resources.
3. The PCWS meets Condition #1 in a region that meets Condition #2.
Where these conditions exist, and as the severity of the condition increases, the stringency of permit
requirements should increase regarding development (or redevelopment) and implementation of:









Mandatory AWWA Manual 36 Water Loss Audits
Water Loss Reduction Program for Apparent and Real Loss Rates
Customer Demand Efficiency and Water Demand Reductions
Asset Management Programs
Source Water Protection Programs
Comprehensive Drought Management Plans
Limitations on Water Supply Augmentation Projects
Limitations on Water Customer Connections

Applying these recommendations to the Rockland County case study highlights inadequate results
from the current system, leading to the following conclusions:








NYSDEC should initiate a regional water resources planning process to ensure that all users and
environmental flow needs are addressed in an effective and equitable manner. Water quality
stresses in the region’s surface waters should be addressed through source water protection
plans, using the framework developed by NYSDOH and NYSDEC. This region has been studied
sufficiently that a sound regional plan can be developed.
The required activities for SUEZ Water New York (SWNY) are more limited than those
recommended in this white paper, in large part due to the lack of specific regional objectives, as
established through integrated water resource plans, that would drive an improved program.
Specifically, there is no way to determine whether demand reductions required of SWNY are
sufficient to address long-term water demand or water resource issues. Recommendations are
provided regarding performance metrics for water conservation and water use efficiency.
More generally, in the absence of a broader planning and management framework, the Public
Service Commission is reacting to individual rate cases without sufficient context for effective
regional resource management.
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1.2 STRUCTURE OF THE WHITE PAPER
The first two sections (Statewide and Regional Water Supply Planning and Statewide Regulatory
Program Requirements) address these issues. A framework for applying the recommendations to
specific water utilities is provided in the following two section (Public Community Water Systems with
No Projected System Deficits and Public Community Water Systems with Existing or Projected System
Deficits). A case study of Rockland County water supply management (Application to Rockland County
and the Ramapo River Watershed) is used to show how application of an improved statewide
framework could address regional water supply issues. Detailed recommendations for this specific case
are provided in the section Case Study: The SWNY Program; all of these recommendations flow from the
statewide and regional approaches discussed above and within the paper.
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2 OVERVIEW
The Rockland Water Coalition requested this white paper as part of its efforts to improve State of New
York policies on water conservation and water use efficiency requirements for public community water
systems (PCWS) regulated by the NYS Department of Environmental Conservation (NYSDEC), Public
Service Commission (NYSPSC) and the associated NYS Department of Public Service (NYSDPS), and the
NYS Department of Health (NYSDOH). PCWS include three types of utility ownership: governmentowned systems (e.g., utility departments and utility authorities); investor-owned companies (i.e., with
publicly-traded stocks); and privately-held corporations (i.e., with a single owner or group of owners).
This paper focuses first on recommendations for statewide improvements to water supply planning that
include regional plans to address existing and potential future water supply deficits due to excessive
demands, supply constraints, water supply pollution, or combinations of these. It emphasizes the role
of water demand management. The water supply field uses two terms regarding effective use of water:
water conservation and water use efficiency. Water conservation is defined as processes that reduce
the loss of water supplies caused by source water pollution, inefficient treatment, and water leakage
through both utility infrastructure and consumer plumbing. Water use efficiency is defined as processes
that achieve the intended water use benefit (e.g., indoor household uses, lawn irrigation) with minimum
water demand.
The recommendations for statewide application in water withdrawal permits and rate cases use a
tiered system of requirements, based on four scenarios. Some apply across all PCWS (statewide
baseline requirements). As constraints on regional water availability and system capacity increase, the
requirements would likewise increase. The scenarios are as follows:
Source Water Resources –
No Existing or Projected Deficits
PCWS – No Existing or
Projected Deficit
PCWS – Existing or
Projected Deficit

Source Water Resources –
Existing or Projected Deficits

Statewide Baseline Requirements

Resource-based requirements

PCWS-based requirements

Stringent Requirements

The objectives are to avoid or reduce unsustainable water demands (relative to aquifer and surface
water yields) and to avoid or minimize the need for additional water supply capacity where feasible
and cost-effective. The assumption is that natural water resources, as public trust resources, should
be used for human purposes when doing so is necessary and reasonable (reflecting best practices for
water conservation and use efficiency), and the withdrawal will not unduly damage aquatic
ecosystems or future sustainability of the resources.
The second aspect of this white paper assesses current conditions and permit requirements in Rockland
County and the Ramapo River watershed in New York relative to the statewide recommendations,
especially as it affects the SUEZ Water New York (SWNY) conservation and efficiency program
established under the 2016 rate case (Case 16-W-0130) and proposed through ongoing rate proposal
(Case 19-W-0168).
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Rockland County faces a variety of water supply challenges, similar to but in many respects more than
other areas of the Northeast. It has no large freshwater rivers, which restricts its surface water supply
capacity (the Hudson River is estuarine). The aquifers in much of the county are fractured bedrock,
providing a limited supply and minimal potential for future increases. The glacial aquifers of the
Ramapo and Mahwah valleys are fully utilized or overutilized. Development in most of the water supply
source areas poses ongoing threats to water quality, and additional development can increase those
threats if not properly managed. Finally, a changing climate will stress local water supplies even further,
through shifts in rainfall intensity, increased seasons of evapotranspiration, and potential reductions in
aquifer recharge.
The general findings regarding the ongoing SWNY program are mixed. An inclining block structure for
residential water rates provides an incentive toward routine savings, though SWNY has not provided
data that demonstrates whether water use is declining due to the rates or due to other factors.
Deployment of Advanced Metering Infrastructure (i.e., AMI, or smart meters) with online customer data
access in mid-2020 should make the impacts of these rates more apparent, advancing the benefits. The
rebate program has funded multiple purchases, but without evidence of an accelerated rate of adoption
over time. Nor does the rebate program show signs yet of a plateau, but that will be inevitable as
market saturation increases. However, SWNY has not shown, and may not have the requisite
information to show, whether their results from active public education, rate structures and rebates are
any greater than other similar utilities in New York State and the region.
More specifically, this white paper finds that the SWNY rate case suffers a major flaw, in that it is an
isolated effort that is insufficiently linked to real water supply conditions in Rockland County and the
watersheds upon which it depends (e.g., Hackensack, Mahwah, Ramapo, small Hudson River
tributaries). This disconnect is a major concern and directly flows from the fact that the various New
York State agencies are not acting in concert, a typical issue in most states due to the fragmented nature
of environmental laws and missions. NYSDEC requirements are statewide in nature, with no watershedor aquifer-based water supply planning program that would provide place-specific water resource
objectives to augment the statewide requirements.1 As a result, the NYSPSC is left to address utilityspecific rate cases that can have profound water supply implications without the support of a regional
analysis that incorporates the existing or projected needs of all relevant utilities, watershed and aquifer
protection, and wastewater discharge locations. The NYSPSC as an agency does not have the statutory
missions of NYSDEC (for water withdrawal evaluations and watershed or aquifer conditions) or the
NYSDOH (regarding drinking water quality and its protection). Individual utilities are therefore tasked
with planning in the absence of a broader perspective, substituting their judgement for that of state
agencies with public trust responsibilities.
My prior paper for the Rockland Water Coalition2 focused on how the NYSPSC could use the 2016 SWNY
rate case to improve achievement of these needs through NYSPSC authorities. It is clear from the
results of that case and the 2019-2020 rate case for SWNY that the NYSPSC sees its role as far more
limited, where even the existing SWNY Conservation & Efficiency Program is a major stretch for the
Commission and the Department of Public Service. Therefore, New York State should move to a more
1

Such regional planning efforts would be analogous to the federal Clean Water Act’s requirements for
management plans (known as Total Maximum Daily Loads) to correct violations of surface water quality standards.
Source water protection efforts under the Safe Drinking Water Act are focused likewise on quality, not supply.
2
Van Abs, D.J. 2016. Evaluation of the SUEZ Water New York, Rockland County Water Supply.
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structured, multi-agency approach to regional water resources management that draws on the
strengths of each agency to avoid and, where necessary, mitigate and eliminate excessive stresses on
water supply resources that damage the viability of affected communities, economies and
environmental resources. This recommendation is the foundation for all further proposals herein, and
it relies directly on expectations of New York State law (primarily the Environmental Conservation Law)
that have not been fully realized.
While this paper does not address water rate issues directly, a major issue for regulation of investorowned utilities by the Public Service Commission is the division of costs into operational and capital.
Operational costs are recovered from customers without a profit margin, while capital costs are
incorporated into the rate base and derive profits for the utility. Many aspects of water conservation
and efficiency programs can be considered operational costs, even where they involve rebates for
appliances and plumbing fixtures. This approach would be analogous to including limited materials
costs in operational costs, such as parts and labor for repairs. The NYSPSC appears to be taking this
approach in the latest SWNY rate case. In general, there is a strong argument that ongoing water
conservation, water use efficiency and public education programs should be included within operational
costs, as they do not add materially to the asset base of a utility.
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3 STATEWIDE AND REGIONAL WATER SUPPLY PLANNING
A major problem with most water withdrawal regulatory programs is the lack of regional integration.
Withdrawal permits are addressed one by one, as they are proposed (new or increased withdrawals) or
come due for renewal (existing permits with no proposed changes). This places a difficult burden on
permit applicants, as they must identify how their proposed use relates to the broader resources (e.g.,
watersheds, aquifers) that may be stressed by other water withdrawals. This process is made more
difficult where inventories of all withdrawal permit allocations and actual rates (e.g., monthly or
quarterly volumes withdrawn) are not readily available to the public. A 2019 report by the Legal
Institute of the Great Lakes3 indicates that New York State lacks such a publicly accessible database of
withdrawal data, relying primarily on responses from New York staff.
This section addresses the existing statutory and programmatic framework for water supply planning
and makes recommendations for improvements. For all recommendations, a robust water withdrawal
inventory system is needed, as critical to every planning, modeling and management process.

3.1 EXISTING WATER SUPPLY PLANNING FRAMEWORK OF NEW YORK STATE LAW
The Environmental Conservation Law (ECL) of New York State includes a water supply planning system
that apparently has not been used for decades. Title 29 provides for a water resources planning council
to be established (§ 15-2901). NYSDEC is required to prepare “inventory of existing significant
deficiencies in water supply availability throughout the state, including specific needs for improvement,
rehabilitation and establishment of water supply, distribution and transmission facilities” by 1985 (§ 152905) and a statewide water resources management strategy by 1987, for review and adoption by the
water resources planning council (§ 15-2907) with biennial reviews (§ 15-2913). Apparently, the initial
statewide water resources management strategy was completed and adopted, 4 but a search of the
NYSDEC web site and a general online search resulted in no information on the council, the inventory, or
the strategy. It seems that the planning process is defunct.
Finally, Title 11 of the ECL allows local governments, with county approval, to petition NYSDEC for “a
survey and study of the water resources of a specified region” with a comprehensive plan “for the
protection, conservation, development and beneficial use of such resources” (§ 15-1103). Where
NYSDEC approves the petition, it would establish a regional planning board, which would use available
NYSDEC funds for the planning costs (25% of which is paid by the county or counties involved, per § 151111) to “investigate, study, examine and survey the water resources of the region of the proposal to
ascertain the present uses being made thereof, and to determine the feasibility of their future
development by proper conservation and control measures, to provide a greater supply for, and an
equitable distribution among domestic, municipal, agricultural, commercial, industrial and recreational

3

Kilbert, K., A. Merkle and F. Miller. 2019. An Assessment of the Great Lakes States’ Implementation of the Water
Management and Conservation Provisions of the Great Lakes – St. Lawrence River Basin Water Resources
Compact. See especially the New York evaluation, pp. 44-52. Available from:
https://www.utoledo.edu/law/academics/ligl/pdf/2019/whitepaper-water-resources-compact-10-19.pdf
4
Hudson Valley Regional Council. 2015. Regulating Water Withdrawals in New York: The Water Resources
Protection Act. Available from: http://hudsonvalleyregionalcouncil.org/wp-content/uploads/2015/11/RegulatingWater-Withdrawal-in-NY-s.pdf
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users, to the end that the water resources of the region shall not be wasted and shall be conserved and
utilized for the beneficial interests of all the people of the state” (§ 15-1105). Any adopted plan
becomes “the general plan for the conservation, development and utilization of the water resources of
the region, and such general plan shall be given consideration by the department in any future
application before it” (§ 15-1107). Again, a NYSDEC and general online search reveal no evidence that
this provision of the law has been used. This provision raises a major question of why NYSDEC would
agree to trigger such a study, if no funding is appropriated for this purpose.

3.2 RECOMMENDATIONS FOR WATER SUPPLY PLANNING
Other states, such as New Jersey, have created ongoing systems for statewide water supply plans and
regional analysis of stressed water resources, to serve as the foundation for individual permit decisions.
The New Jersey Water Supply Management Act sets the parameters for a statewide plan, of which there
have been three (1982, 1996, 2017) plus interim amendments. It also provides for designation of Areas
of Critical Water Supply Concern wherein existing withdrawal permits can be reduced below current
withdrawals levels, in exchange for the provision of new water supplies that offset the losses, and no
additional water allocations are approved from the stressed aquifers.5 This provision has been used
twice to protect coastal aquifers from saltwater intrusion. Other regional studies have identified surface
waters and aquifers with no additional capacity, resulting in moratoria on further water allocations,
creation of new surface water supplies, or both. New Jersey’s Areas of Critical Water Supply Concern
program is similar to the ECL’s special provisions for the Long Island counties to regulate groundwater
withdrawals and, especially, to protect the coastal communities reliant on the Lloyd Sands (ECL § 151527 and § 15-1527). There appears to be no analogous program elsewhere in New York State.
New York State should revive its 1980s approach for statewide water supply planning, using the ECL
provisions as a foundation. The critical focus of this planning process would be to compare existing and
projected demands to available water resources, with consideration of environmental flow needs
(discussed later in this paper) and determine where existing or projected conditions indicate water
resources stresses that should be addressed through regional plans.
Second, New York State should implement a system of regional water supply planning for areas with
current or projected deficits in source water availability, as identified in the statewide plan. The
NYSDEC would have lead responsibility for the planning process, given the focus on water availability
and water allocations, and also plays a significant role in protecting water supplies from contamination.
The NYS Departments of Health, NYSDEC and Public Service would be involved from the perspectives of
utility capacity (NYSDOH) and source water protection (NYSDOH and NYSDEC) and investor-owned utility
regulation (NYSDPS). The regional water supply plans would reduce the burden on individual water
utilities to address regional issues. The process would provide for involvement of all relevant parties in a
process that is at least nominally disconnected from specific regulatory events, such as water allocation
permits and rate cases. A regional water supply plan would be formally adopted as an interagency
policy document. Doing so would have multiple benefits. A plan can be used as the basis for regulatory
decisions regarding water utilities, serving as the basis, background and justification for specific

5

State of New Jersey. 1981 Water Supply Management Act as amended, N.J.S.A. 58:1A-6.b. through 6.e. Available
from: https://www.nj.gov/dep/watersupply/pdf/njsa_58_1a_1.pdf.
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decisions, and providing an overarching consistent decision-making framework. Second, it can also
serve as the basis for special management of new development and redevelopment.
A good example of how a regional plan can be used in development regulation is available from the
Regional Master Plan for the New Jersey Highlands,6 which requires that new demands in stressed
watersheds and aquifers be more than offset as a condition of approval. It allows both on-site and offsite mitigation regarding demand reductions, water loss reductions, or supply enhancement through
augmented recharge.
Third, in the process of developing regional plans, New York State should use state-of-the-art modeling
of water supply availability and drought stresses that addresses the following issues at a minimum,
which include the likely impacts of climate change:








Differential impacts of water demands and precipitation patterns on bedrock aquifers, valley-fill
aquifers, coastal plain sand aquifers and surface water supply systems. Relative to equal
demands, bedrock aquifers and small valley-fill aquifers will have much faster and stronger
reactions to short, deep droughts than large coastal aquifers and major reservoir systems.
Where multiple water sources are used within a single region or watershed, models should
provide an integrated approach to understanding how stresses in each resource affects other
resources. The models should reflect how demands from aquifers affect downstream
reservoirs, for example. In the case of Rockland County, bedrock aquifer withdrawals can
reduce flows to valley-fill aquifers such as the Ramapo and Mahwah systems, at the same time
that induced infiltration from the rivers is reduced during times of low streamflow.
The selection of drought scenarios is critical and should incorporate potential impacts of climate
change, such as shifts in rainfall intensity and seasonality, increased evapotranspiration due to
increased summer temperatures and the length of the growing season, and potential
reductions in aquifer recharge.7 Typical practice has been to use the worst drought of record as
the basis for modeling. While climate change models do not yet indicate changes in the
periodicity or depth of the most severe long-term droughts, there is reason to believe that
shorter droughts will be more frequent and potentially more severe. These short, sharp
droughts can have devastating effects on aquifers with limited storage capacity (relative to
demands), run-of-the-river intakes, and small reservoirs. However, these climate change risks
are difficult to determine, as global climate change models have increasing uncertainty when
applied to smaller areas, so models need to address a range of scenarios based on possible
climate changes, rather than assuming that past conditions will apply in the future. 8
The selection of demand scenarios is also critical and should include the potential for increasing
demands (i.e., dry summer demands that do not include water use restrictions) due to climate
change, such as higher summer temperatures. Typical practice has been to use normal demand

6

New Jersey Highlands Water Protection and Planning Council. 2008. Highlands Regional Master Plan. Available
from https://www.nj.gov/njhighlands/master/. See Chapter 4, Part 2 (pp. 158-176, specifically Policy 2B8 on p.
162) and Chapter 5, Part 2, “Highlands Restoration: Water Deficits” (pp. 243-249) and “The Efficient Use of Water”
(pp. 249-255).
7
These issues were evaluated in the nearby New York City reservoir system, in Matonse et al. 2013. Investigating
the impact of climate change on New York City’s primary water supply. Climatic Change (2013) 116:437–456.
8
Whately, S., S. Steinschneider and C. Brown. 2014. A climate change range-based method for estimating
robustness for water resources supply. Water Resources Research, 50, 8944–8961, doi:10.1002/2014WR015956.

P a g e | 14

Recommendations for Water Supply Conservation and Efficiency Requirements in New York State
Van Abs, July 2020
patterns, assuming that during a real drought these demands will be suppressed through
outdoor and indoor water use restrictions, providing a drought buffer. However, prior to
drought declaration, the demands may actually increase.

3.3 SOURCE WATER PROTECTION
Protection of source waters from contamination is an important component of any water supply
program. One component is the NYSDEC regulatory programs for point source discharges and municipal
storm sewer systems, which apply statewide and are intended to protect all waters of the state.
However, New York State has an unusual feature of its public health laws, perhaps unique in the nation,
which authorize the NYS Department of Health to adopt rules protecting public supplies of potable
waters and water supplies from contamination, and specifically authorizes New York City to adopt
similar rules subject to NYSDOH approval.9 The rules adopted or approved by NYSDOH can have extraterritorial impacts, through the regulation of contaminant sources within source water watersheds that
are outside of the city or county jurisdiction of the water utility, such as Skaneateles Lake for the City of
Syracuse or the Catskill Mountain watersheds for New York City. No Rockland County water utility has
engaged the NYSDOH regarding use of this statutory provision.
In addition, NYSDOH and NYSDEC have begun a process of updating source water assessments originally
prepared in response to the federal Safe Drinking Water Act, and to create Drinking Water Source
Protection Program Plans for implementation regarding all drinking water utilities. The focus is on
municipal action with guidance from state agencies and others.10
New York should build upon its source water protection efforts, with a priority on source waters that
are high-yield, highly vulnerable, and stressed regarding water supply or water quality.

3.4 PLAN APPLICATION TO WATER DECISIONS
The statewide and regional water supply plans, and particularly the latter, should serve as the basis
and background documents for regulatory decisions. The ECL already allows the NYSDEC to make
decisions that protect existing users, optimize conservation and efficiency, and protect environmental
needs for water. The major problem is that case-by-case decisions will not achieve these results with
sufficient certainty and cost-effectiveness, as the regulatory process results in a fragmented approach to
regional analysis.

9

Public Health Law Article 11: Public Water Supplies, Sewerage and Sewer Control. Title 1 Potable Waters. § 1100.
Rules and regulations of the department.
10
NYS Departments of Health and Environmental Conservation. 2019. A Framework for Creating a Drinking Water
Source Protection Program Plan: Working Draft, Version 1. Available from:
https://www.dec.ny.gov/docs/water_pdf/dwsp2draftframework.pdf
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4 STATEWIDE REGULATORY PROGRAM RECOMMENDATIONS
This section evaluates the existing regulatory program structure regarding PCWS requirements for water
conservation and water use efficiency and provides recommendations for improvements.
The Environmental Conservation Law at § 15-1503 requires that water withdrawal permit applications
demonstrate:


1.f. The applicant provides a “proposed near term and long range water conservation program
that incorporates environmentally sound and economically feasible water conservation
measures, including implementation and enforcement procedures…” which can include
distribution system rehabilitation, ongoing water conservation and maintenance, public
information programs, contingency measures during droughts and seasonal shortages.



2.d. “The need for all or part of the proposed water withdrawal cannot be reasonably avoided
through the efficient use and conservation of existing water supplies”



2.f. “The proposed water withdrawal will be implemented in a manner to ensure it will result in
no significant individual or cumulative adverse impacts on the quantity or quality of the water
source and water dependent natural resources”



2.g. “The proposed water withdrawal will be implemented in a manner that incorporates
environmentally sound and economically feasible water conservation measures.”

These requirements can easily become the basis for a more detailed and robust system of water supply
planning, management and regulation in New York State.
The Alliance for Water Efficiency, with legal assistance from the Environmental Law Institute, in 2017
assessed water conservation and efficiency programs in all states.11 New York State received a C+ score,
the same as for the 2011 survey by the same organizations. The report favorably noted New York’s
requirements for water conservation under water withdrawal permits, limitations on water losses, and
building and plumbing codes requiring water efficient products beyond federal requirements. One
concern raised in the report was the lack of laws or regulations that increased the stringency of flow
requirements for water fixtures and appliances sold in the state beyond the federal mandates (e.g., to
levels used by WaterSense or Energy Star programs).12 A second concern involved the lack of state laws
or rules regarding the following requirements for suppliers:



11

to develop drought preparedness plans
to develop water conservation/efficiency plans (other than for those applying for water
withdrawal permits, which excludes utilities that rely entirely on purchased water)

Alliance for Water Efficiency. 2017. The Water Efficiency and Conservation State Scorecard: An Assessment of
Laws. Data were collected from agency staff through surveys augmented by interviews and project team research,
where necessary. Available from:
https://www.allianceforwaterefficiency.org/sites/www.allianceforwaterefficiency.org/files/highlight_documents/
AWE-2017-State-Scorecard.pdf.
12
As discussed in Section 4.3, New York State has adopted such requirements for indoor fixtures since the AWE
report, but not for WaterSense labeled irrigation controllers (see USEPA, Water Sense Irrigation Controllers, at:
https://www.epa.gov/watersense/irrigation-controllers).
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to develop volumetric billing
to implement rate structures that encourage water conservation
to implement resilience plans for climate change issues

Other states have implemented approaches that would benefit New York State regarding regional water
supply planning, drought preparedness and system integrity. The following requirements are
recommended statewide. They are addressed in more detail in the following sections.
1. New York State should compare recent short-term and long-term demands to total system
capacity for all PCWS. The comparisons should be for peak day, peak month and annual
demands, as compared to structural capacity (e.g., well and reservoir dependable yields,
treatment capacity, delivery capacity) and water allocations plus contracted bulk water supplies.
(Water allocations should already reflect the potential stresses of droughts, but updates should
be made through the regulatory program based on current conditions and climate trends.) The
PCWS should then assess future demands against the same metrics. Existing or future capacity
deficits should be determined. The results should be readily available to the public, in a manner
similar to the New Jersey Public Water System Deficit/Surplus analysis,13 for at least the current
assessments.
2. All PCWS should conduct annual AWWA Water Loss Audits for the first five years, and then
have the option of moving to biennial audits if the initial audits indicated that real and apparent
losses have been kept to cost-effective levels, and no improvements are needed to address
existing or future deficits. The stringency of this requirement escalates where source waters or
PCWS capacity are stressed, as discussed in later sections.
3. A baseline level of water use efficiency measures, such as water rates that foster efficiency,
and water conservation measures, such as asset management programs and drought response
plans, should be required to ensure that water demands are constrained within cost-effective
bounds. Again, the stringency of this requirement escalates where source waters or PCWS
capacity are stressed.

4.1 AWWA WATER LOSS AUDITS
The AWWA Water Loss Audit program14 has become a national and international standard for assessing
non-revenue water (NRW), based on the real (e.g., leakage) and apparent (e.g., metering and billing
errors; unmetered but accepted uses such as firefighting) losses from utility revenues. The advantage is
that a single system is used. A major disadvantage for regulatory purposes is that the methodology has
no threshold value for unacceptable water losses, and indeed rejects the notion that such a “one size fits
all” threshold is appropriate. Rather, loss rates are assessed against utility revenue impacts, costs of

13

See https://www.state.nj.us/dep/watersupply/pws.html.
AWWA. 2016. Manual of Water Supply Practices Manual 36: Water Loss Audits and Loss Control Programs. Free
software (Version 5.0) is available from: https://www.awwa.org/Resources-Tools/Resource-Topics/Water-LossControl. As discussed, updates are anticipated later in 2020.
14
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reduction, water availability and other factors through Key Performance Indicators (KPI). As stated by
the AWWA Water Loss Control Committee: 15
1. “AWWA no longer supports any form of NRW percentage indicators, including volumetric
indicators such as water loss percentage indicators, “unaccounted-for” water percentages and
financial percentage indicators.
2. AWWA supports the use of the Loss Cost Rate indicator, a new KPI expressed in value /service
connection/year, with one expression for apparent losses and one for real (leakage) losses.
These KPIs measure the negative impact of losses to a utility’s finances.
3. AWWA supports the use of the Normalized Water Losses indicator, a new KPI expressed in
volume/service connection/day. Water losses is the sum of apparent losses and real losses. It is
meant to be employed only as a high-level indicator and in tandem with the disaggregated
normalized KPIs: Normalized Apparent Loss (volume/service connection/day) and Normalized
Real Loss (volume/service connection/day). “
Water audits less commonly assess the impact of water losses on water availability because they focus
mostly on internal revenue and cost issues, but water availability is entirely valid for consideration in
regional and statewide regulatory programs. For example, where water supplies are stressed, it would
be reasonable to restrict real losses (either to some percentage of withdrawals or to some fixed
amount) to minimize stresses on the resource. Likewise, the method includes consideration of the “cost
of water”, which is initially calculated using the variable production costs of water. Costs of water
generally do not include environmental costs, nor the marginal cost of new supplies that might be
incurred by inadequate water conservation and efficiency within an area. These are not insurmountable
drawbacks and can be addressed through modified use of the AWWA method.16
New York State should require that PCWS minimize real water losses for diversions from stressed
water resources, with a target established that reflects both needs of the water resource and
feasibility.
An important factor in any audit is the validity of the data and the analysis. The AWWA and others have
recognized that utilities need to have more than one evaluation of the results, and have developed
several levels of validation, which are used in this white paper.
Level 1 validated water audits have been examined for inaccuracies evident in summary data
and application of methodology. The data validity grades assigned to inputs accurately reflect
utility practices.
Level 2 validated water audits have been corroborated with investigations of raw data and
archived reports of instrument accuracy. The best sources of data to inform the water audit
have been identified.

15

AWWA. 2019. Key Performance Indicators for Non-Revenue Water. AWWA Water Loss Control Committee
Report. Available from:
https://www.awwa.org/Portals/0/AWWA/ETS/Resources/WLCCKPIReport%202019.pdf?ver=2019-11-20-094638933
16
AWWA. 2016. See Step 6-2, pp. 104-105, which discuss the use of the customer retail rate where water
resources are constrained. Note: Replacement cost of water and social benefit losses can also be considered.
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Level 3 validated water audits have been bolstered by field tests of instrument accuracy. The
water audit’s estimate of Real Losses has been confirmed through pilot leak detection,
Component Analysis of Real Losses, and/or minimum night flow analysis.17
New York State should require at least Level 1 validation for systems in excess of 3,000 customer
connections, for PCWS that do not face system capacity or source water constraints. Smaller systems
would be required to conduct audits but without external validation.

4.2 STATEWIDE WATER CONSERVATION REQUIREMENTS FOR PCWS
This section addresses water conservation issues, specifically regarding protection of the natural
resources and reducing utility system water losses. The Water Resources Protection Act of 2011
(Section 8) explicitly mandates that NYSDEC “establish a water conservation and efficiency program with
the goals of (a) ensuring improvement of the water and water dependent natural resources, (b)
protecting and restoring the hydrologic and ecosystem integrity of watersheds throughout the state, (c)
retaining the quantity of surface water and groundwater in the state, (d) ensuring sustainable use of
state water, and (e) promoting the efficiency of use and reducing losses and waste of water.” Evidence
available at this time indicates that the NYSDEC needs to take a number of additional actions to meet
the objectives of the WRPA.
Every water utility should have some level of responsibility for ensuring that water, a public trust
resource, is used in a responsible manner by both the utility and its customers. This is a shared
responsibility, as the State also has responsibilities for resource planning, building and plumbing codes,
public education, etc. However, utilities are the direct providers of drinking water supplies and
therefore have a unique relationship with their customers through a combination of rate structures,
metering, leak detection and education. Utilities are the intermediary between the natural water
resources and water users, and therefore have a responsibility to protect both.
New York State has statewide provisions for water conservation, applicable to water withdrawal
permittees. According to NYSDEC:18
“All applications for water withdrawal permits require a Water Conservation Program that
demonstrates an applicant's water conservation and efficiency measures. These must be
environmentally sound, economically feasible, and minimize inefficiencies and water losses. Such
measures must include but are not limited to:






source and customer metering;
frequent system water auditing;
system leak detection and repair;
recycling and reuse, and;
reductions during drought.”

Apparently, these requirements are only for water withdrawal permits and do not apply to water
utilities that receive all of their water from another utility (bulk water purchases). New York State
17

Andrews, Lucy, and Kate Gasner, Reinhard, George Kunkel, Will Jernigan, Steve Cavanaugh. 2016. Level 1 Water
Audit Validation: Guidance Manual. Water Research Foundation. Available from:
https://www.inawwa.org/media/WRF-Water-Audit-Validation-Guidance-Manual.pdf
18
NYSDEC. Water Conservation Requirements. Available from: http://www.dec.ny.gov/lands/86945.html
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should require a Water Conservation Program for all water utilities, regardless of their water source.
In addition to mandated standards for these programs and technical requirements, utilities should be
required to have a robust public engagement process that meets specific, previously defined
standards during development of a Water Conservation Program. The programs should also be
routinely updated, evaluated, and independently audited, such as every 10 years where no utility or
source water deficit exists or is anticipated, every 5 years where either the utility or the source water is
anticipated to face a deficit, and every 3 years were an actual utility or source water deficit exists.
The State requirements provide a framework but allow approaches that are relevant to the specific
utility. As a general approach, these criteria remain valid. However, criteria are interpreted through the
NYSDEC Water Conservation Manual, which was published in 1989 and then re-printed with minor
modifications in 1998. It provides an approach for developing water conservation plans. 19 As such, even
the updated version is now over 20 years old. It is in serious need of modernization, as discussed in this
section. Important to note is that the Manual has not been updated since the Water Resources
Protection Act of 2011.
The Manual discussed water supply audits in terms of “unaccounted-for water”, with common targets of
10 to 15 percent and a per capita demand of 70 gallons per capita per day (gpcd). As the AWWA water
loss audit did not exist at the time of Manual publication, the Manual should be updated to incorporate
the AWWA water audit process, to reflect modern practice. In addition, evidence from PCWS water
audits in the Delaware River Basin and New Jersey clearly show that water losses in areas of topographic
relief (i.e., hilly areas where water distribution lines are under higher pressure to move water up
hillsides) are routinely higher than those in flat areas, with 25 th percentile levels in the rock geology of
northern New Jersey at 11-15 percent, while the 25 th percentile levels in the coastal geology of southern
New Jersey at 5-7 percent, with the variations reflecting utility size.20 The Manual should be updated to
reflect current information on more geographically- or topographically-focused expectations for water
losses.
The Manual includes straightforward information on water demand forecasts, appropriate for the time
of publication. However, the field of demand forecasting has become much more sophisticated in the
last 20 years, with better demand data and extensive GIS-based data analyses being available. Research
in New Jersey regarding residential water demands shows clearly that per capita demands vary
significantly between low, moderate and higher density residential development, from roughly 60 to 94
gpcd for low-density to roughly 42 to 58 gpcd in higher-density areas.21 The Manual should be updated
to reflect modern demand forecasting approaches and more current information on reasonable per
capita demands based on land use and new trends, such as more efficient appliances and plumbing
fixtures.

19

NYSDEC. 1998. Water Conservation Manual. Available from:
http://www.dec.ny.gov/docs/water_pdf/waterconsman.pdf
20
Van Abs, Daniel J., Jiayi Ding and Eric Pierson. 2018. Water Needs through 2040 for New Jersey Public
Community Water Supply Systems. Rutgers University, New Brunswick, NJ. Project report to the NJ Department
of Environmental Protection. (See Figure 4-6, p. 52). Available from:
https://www.danvanabs.com/uploads/3/8/1/3/38131237/van_abs_et_al_2018.01.19_water_needs_through_204
0_for_nj_pcws_final_.pdf
21
Ibid. See Table 4-12, p. 43.
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The manual includes both water conservation and water use efficiency approaches. Regarding water
conservation as defined for this white paper, relevant approaches are:





Metering, meter maintenance and billing frequency
Pressure optimization
Leak detection and repair
Reuse and recycling

The Manual does not specifically speak to asset management as a broader concept that would include
but not be limited to leak detection and repair. Leak detection information in the Manual is outdated,
as are the price estimates. The Manual should be updated to incorporate asset management
programs explicitly, including modern leak detection concepts. New Jersey’s Water Quality
Accountability Act, adopted in 2017, provides a useful guide to asset management requirements
“designed to inspect, maintain, repair, and renew its infrastructure consistent with standards
established by the American Water Works Association.” 22 The Act has a section mandating asset
management programs for all public community water systems with more than 500 service connections.
The programs must inventory and assess the integrity of all assets, identify high priority capital project
needs for the next three years, provide budgeting for these projects, and then report on the actual
expenditures of the prior three years. The top-ranking official of each utility must certify compliance.
The metering target of the Manual is minimal (full metering and at least quarterly billing), and the
Manual is limited regarding the more advanced concepts of Automatic Meter Infrastructure (AMI) and
Automatic Metering Districts (AMD). These approaches would be legitimate extensions of the Manual.
This is especially true if the system automatically provides notice of abnormal demands, which may
indicate leaks. The Manual should be updated to incorporate modern metering, billing, customer
information and analytical concepts and standards, given the changing nature of water demands,
extensive research and innovation on conservation and use efficiency practices and technology.
Finally, the Manual uses a simple approach to environmental demands. Since that time, extensive
research on the ecological impacts of hydrologic alteration (ELOHA)23 have provided better
understanding that low flow requirements should not be single-metric, single-flow approaches, but
rather should address the ecological needs of the source watersheds. The Water Resources Protection
Act of 2011 (Section 4) explicitly authorizes NYSDEC to “establish quantitative standards that maintain
stream flows protective of aquatic life.” That objective cannot be satisfied through single-flow
requirements for flow maintenance. The Manual should incorporate an understanding of seasonality
for environmental flows in water resources management.

22

See NJ Department of Environmental Protection, Water Quality Accountability Act website at:
https://www.state.nj.us/dep/watersupply/g_reg-wqaa.html
23
The Nature Conservancy has a website on the ELOHA topic, available from:
https://www.conservationgateway.org/ConservationPractices/Freshwater/EnvironmentalFlows/MethodsandTools
/ELOHA/Pages/ecological-limits-hydrolo.aspx. In addition, the U.S. Geological Survey has developed a method for
evaluating environmental flow needs and the impacts of projected withdrawals. See: Kennen, Jonathan G., James
A. Henriksen, and Steven P. Nieswand. 2007. Development of the Hydroecological Integrity Assessment Process for
Determining Environmental Flows for New Jersey Streams. Available from:
https://pubs.er.usgs.gov/publication/sir20075206
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4.3 STATEWIDE WATER USE EFFICIENCY REQUIREMENTS FOR PCWS
New York State should incorporate stronger, detailed construction code requirements for water use
efficiency regarding appliances, water fixtures and outdoor water demands. It has already taken the
step of requiring WaterSense-labeled products for new construction, in the New York State Plumbing
Code, Sec. 604.4 and Table 604.4. Given the potential for the WaterSense program to be dropped by
the U.S. Environmental Protection Agency, New York State should continue to adopt specific metrics
for each fixture and appliance in Section 604.4 of the NYS Plumbing Code, 24 decoupled from the
WaterSense program, and even drive technology forward, especially if New York State partnered with
other major states to develop common standards. In addition, New York State should consider
adopting a law requiring that efficient plumbing fixtures be installed in residential properties at the
time of sale, as in some California cities.25 Among other benefits, such laws reduce the extent to which
rebate programs are necessary. The same concept could be applied to rental units and new commercial
operations, such as restaurants, commercial kitchens, laundries, etc., to optimize maximum water use
efficiency.
Regarding outdoor demands, New York State law should require that new and replacement
automated lawn and garden irrigation systems include controllers that avoid irrigation when a
scheduled application is unnecessary based on such information as antecedent precipitation, soil
moisture, etc.26 Applying upgraded construction codes statewide will exert a gradual downward
pressure on water demands, as has been the case for the existing construction codes. Consideration
should also be given to requiring retrofits to existing automated irrigation systems where a regional
water supply plan shows a current or project water resource or utility system deficit.
Regarding the regulation of water withdrawals, the NYSDEC Water Conservation Manual also includes
water use efficiency approaches. Regarding water use efficiency as defined for this white paper,
relevant public policy, regulation, implementation and planning approaches are:





Rate structures (pricing)
Outdoor use restrictions and optimization
Plumbing retrofit and plumbing codes
Public education and information

The Manual recognizes the value of rate structures that provide incentives for reduced demands. The
discussion is appropriate for 1998 but needs updating. As discussed in the Manual, research indicates
that pricing signals are not effective at the lowest per capita demands (which reflect non-discretionary
demands) and for the largest demands (generally reflecting wealthier household for which water
utilities costs are a minimal portion of their budget.) Demand elasticity is therefore lowest at the
smallest and at the largest per capita demands. The latter is where demand reduction would be most
valuable due to high potential savings. As discussed in the Manual, an additional issue is that utilities
are balancing constant revenue (using fixed charges) with variable revenue (using volumetric charges,
24

New York State Plumbing Code, Chapter 6. Water Supply and Distribution, Section 604 Design of Building Water
Distribution System, https://up.codes/viewer/new_york/ipc-2015/chapter/6/water-supply-and-distribution#604
25
Whitcomb, John B. 2002. Freeriders in ULFT Programs. See p. S-2. Available from: https://calwep.org/wpcontent/uploads/2019/02/2002-Freerider-Study.pdf
26
Normal controls on lawn irrigation are a separate issue from drought restrictions, when irrigation would be
restricted by government orders, regardless of whether the irrigation is automated.
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especially with inclining block rates or summer peak rates). Higher fixed charges and lower volumetric
charges reduce incentives for water use efficiency and exacerbate affordability problems. More recent
research on rate structures and price elasticity should be incorporated into the Manual.
Similarly, the effects of the 1989 State Plumbing Code have had 30 years to penetrate the system,
reducing residential demands, and so the discussion of plumbing codes and impacts should be updated.
The USEPA Water Sense program was developed after 1998, and the resulting manufacturer
improvements provide additional options for consumers.27 The discussion of outdoor water demand
efficiency may benefit from limited updates regarding specific technology for lawn-watering controls.
Public education can serve as an adjunct to pricing. For example, AMI systems can include customer
portals with detailed use information that will help customers understand the cost impacts of those rate
structures, relative to household demand patterns and volumes. AMI should also be able to trigger
warnings as customer demand approaches a more expensive tier of water use – or when water use
patterns indicate leaks or broken fixtures on customer premises. Manual updates are needed regarding
all of the water use efficiency components. The NYSPSC could incorporate requirements in its
regulatory decisions, based on the update manual.

4.4 RECONCILING UTILITY PROGRAMMATIC CONFLICTS
New York State requirements should recognize that utilities have inherent conflicts regarding water
conservation and efficiency. Government-owned utilities too often minimize customer rates by
deferring capital expenditures. Investor-owned utilities have major financial incentives toward capital
expenditures that enhance their rate base and therefore their profits. Both types of utilities receive
revenue from fixed charges, volumetric rates or a combination of the two. Where volumetric rates
constitute a significant part of total revenues, utilities face a financial disincentive for water
conservation and efficiency. For regulated (i.e., investor-owned) utilities, a decoupling of revenue needs
from demand reductions due to improved efficiency can help address this issue, something that NYSPSC
has been addressing, but rate cases are still difficult because all costs must be addressed in some
fashion. For government utilities, water conservation and efficiency reduce revenues, driving rates
higher (though customer costs may actually decline). The public often has difficulties distinguishing rate
changes from cost changes.
In addition to these factors, water utilities have traditionally preferred to minimize customer contact to
four actions: initial connection, meter readings, billings and repairs. Routine customer interactions to
boost conservation and efficiency, discuss rates, and develop support for asset management programs
are not typical water utility functions.
Therefore, New York State should consider a system where the utilities would retain responsibility for
conservation activities for its own facilities, but a portion of customer revenue would support funds
separate from the utility that would promote conservation and efficiency generally (similar to the
Societal Benefit Charge concept in energy programs, known as the Systems Benefit Charge in New York
State28) or that would provide conservation and efficiency programs specific to the utility’s service area
27

GMP Research Inc. 2019 U.S. WaterSense Market Penetration. Available from:
https://www.safeplumbing.org/files/safeplumbing.org/documents/misc/7-1-19-WaterSense-2019-Report.pdf
28
See NYSDPS website on the System Benefits Charge at:
http://www3.dps.ny.gov/W/PSCWeb.nsf/All/58290EDB9AE5A89085257687006F38D1?OpenDocument
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and source waters. In this manner, the utility would not be responsible for doing what it has little
expertise to achieve. For some water conservation and efficiency approaches, a Systems Benefit Charge
for water would provide a more effective approach, especially where the most cost-effective
implementation will be through entities other than the utility itself.
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5 PUBLIC COMMUNITY WATER SYSTEMS WITH NO PROJECTED SYSTEM
DEFICITS
Where a PCWS has no existing or projected system deficit that indicates a need for new supplies (e.g.,
additional water allocations, well capacity, reservoir, run-of-the-river pumping station, desalination), the
state regulatory requirements should focus on whether the local water resources are currently stressed
or projected to reach that condition (e.g., demands exceed surface water safe yields, aquifer levels
exhibit long-term drawdown, streams show stress from withdrawals, major pollutant risks exist).
Where there are no known water resource stresses, utility conservation and efficiency efforts can focus
on “good housekeeping” efforts (i.e., the Statewide requirements) to minimize potential demands and
water resource stresses, which need not be intensive efforts; energy demand reductions are an
important side benefit to these efforts.
Where water resource stresses do exist and the utility has sufficient withdrawal rates to materially
contribute to those stresses, the utilities should be required to reduce those stresses over time. The
requirements and timelines should be in line with the level of stress; more intensive efforts should be
required to address higher stresses. In each case where a higher level of effort is required to address
water resource stresses, a robust public engagement process should be implemented by both the utility
and the State agencies in the development, approval and implementation of the required efforts.

5.1 WATERSHEDS AND AQUIFERS WITH NO KNOWN DEFICITS
1. Mandatory AWWA Manual 36 Water Loss Audit (latest version): As discussed above, the
statewide minimum requirement should be Level 1 Validation for PCWS having more than 3,000
customer accounts, and internal calculation for smaller systems.
2. Normalized Apparent and Real Loss Rates: PCWS in this group should apply standard control
efforts to reduce apparent and real loss rates using the AWWA M36 approach. The objective is
a cost-effective minimum of each loss category based on the PCWS characteristics.
3. Customer Demand Efficiency: Each PCWS in this group should meet the standard requirements
of the Water Conservation Manual (as updated) for customer demand efficiency.
4. Asset Management Program: Each PCWS in this group should have a comprehensive asset
management program developed within a five year period, sufficient to understand the
location, construction, current integrity, likelihood of failure and risk associated with failure.
The PCWS should be required to attest to the existence of such a program, and that the program
is being used to establish priorities, operational procedures and capital projects that will
minimize the risk of serious system failure. Periodic, multi-year reports on implementation
should be required.
5. Source Water Protection: Each PCWS in this group should have and periodically review a source
water assessment for their raw water sources. They should identify any major potential or
existing threats to the water supply, and establish a program for cooperative efforts (i.e., with
regulators, land use authorities and other agencies) to minimize the potential for water supply
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contamination. Note: PCWS that purchase all of their water from a bulk provider will rely on
the source water protection program of that provider.

5.2 WATERSHEDS AND AQUIFERS WITH CURRENT OR PROJECTED DEFICITS
PCWS in this category should meet all requirements in the prior section, with the following additions or
augmentations. These actions should be in concert with and informed by regional water supply
planning, as discussed in the section Recommendations for Water Supply Planning.
1. Mandatory AWWA Manual 36 Water Loss Audit (latest version): Where the source waters for
a PCWS are known to be facing current or projected deficits, the standard approach to water
audits must be augmented in two ways.
o

Validation: First, the audits should incorporate Level 2 Validation for PCWS having more
than 3,000 customer accounts, and Level 1 for smaller systems.

o

Value of Water: Second, the audits should reflect the reality that raw water sources
have a scarcity value. The cost of water is no longer just the cost of acquiring, treating
and delivering the water. It should also include the cost of reducing demands or the
avoided cost of creating new supplies that eliminate the deficit, and the environmental
costs associated with excessive withdrawals.

2. Water Loss Program: Each PCWS should implement a water loss program that achieves the
minimum level of apparent and real water losses that is cost-effective. The cost-effectiveness
analysis should incorporate the enhanced value of water analysis from the audit. The
implementation schedule should be determined by the regulatory agency in consultation with
the utility, to reflect the magnitude of loss reductions and the extent to which the loss
reductions will reduce the extent or onset time of a source deficit. Regular reporting should be
required and monitored, with a clear demonstration of that the scheduled loss reductions are
being achieved.
3. Water Demand Reduction Program: Each PCWS in this category that has sole responsibility or
reliance upon or shares a water source should be required to reduce demands, on a pro rata
basis, so as to do its part in preventing a projected deficit, preventing increases in an existing
deficit, and reducing the deficit to zero over a period of time to be determined and incorporated
in their water withdrawal permit. The implementation schedule should be determined by the
regulatory agency in consultation with the utility, to reflect the magnitude of demand
reductions and the extent to which the demand reductions will reduce the extent or onset time
of a source deficit. The program should emphasize the most cost-effective methods first,
regardless of whether the utility has the ability to implement the method in-house or must
contract for implementation.
4. Drought Management Plans: Because the water sources is currently or projected to be stressed,
it has less capacity for supply during a significant drought. Therefore, each PCWS relying upon
the water supply resource should update their drought management plan to incorporate the
potential for major supply losses.
5. Limitations on Water Supply Augmentation Projects: No PCWS should be allowed to
implement a capital project to create a new or augmented water supply that would reduce a
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source water deficit, unless the prior four requirements are insufficient to avoid or offset a
source water deficit.
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6 PUBLIC COMMUNITY WATER SYSTEMS WITH EXISTING OR PROJECTED
SYSTEM DEFICITS
PCWS with existing or projected deficits face a choice between (a) reducing demands to levels that
eliminate or avoid the deficits and (b) increasing system capacity to eliminate the deficits. New York
State policy should be to allow system improvements where necessary to increase peak day capacity
(e.g., storage reserves, well pumping capacity, treatment system capacity), but to avoid increasing
system capacity or water withdrawal allocations for longer-term demands wherever possible. The
justification is that all long-term increases in supply capacity impose additional stresses on natural water
systems, which are public trust resources relied upon for a wide variety of public purposes, not just
water supply. The ELOHA concept makes clear that all supply enhancements have some level of
offsetting environmental costs. In each case, a robust public engagement process should be
implemented by both the utility and the State agencies in the development, approval and
implementation of the required efforts.

6.1 WATERSHEDS AND AQUIFERS WITH NO KNOWN DEFICITS
PCWS in this category should meet all requirements in the first section, with the following additions or
augmentations.
1. Mandatory AWWA Manual 36 Water Loss Audit (latest version): Where the PCWS is known to
be facing current or projected deficits, the standard approach to water audits must be
augmented in two ways.
o

Validation: First, the audits should incorporate Level 2 Validation for PCWS having more
than 3,000 customer accounts, and Level 1 for smaller systems.

o

Value of Water: Second, the audits should reflect the reality that resolving system
deficits have a cost. The cost of water is no longer just the existing cost of acquiring,
treating and delivering the water. It should also include the cost of reducing demands
or creating new supplies that eliminate the system deficit.

2. Water Loss Program: Each PCWS should implement a water loss program that achieves the
minimum level of apparent and real water losses that is cost-effective. The cost-effectiveness
analysis should incorporate the enhanced value of water analysis from the audit. The
implementation schedule should be determined by the regulatory agency in consultation with
the utility, to reflect the magnitude of loss reductions and the extent to which the loss
reductions will reduce the extent or onset time of a system deficit. Regular reporting with a
clear demonstration of loss reductions should be required, monitored and enforced.
6. Water Demand Reduction Program: Each PCWS with an existing or projected system deficit
should be required to reduce demands to prevent a projected deficit, prevent increases in an
existing deficit, and reduce the deficit to zero over a period of time to be determined and
incorporated in their water allocation permit. The implementation schedule should be
determined by the regulatory agency in consultation with the utility, to reflect the magnitude of
demand reductions and the extent to which the demand reductions will reduce the extent or
onset time of a system deficit. The program should emphasize the most cost-effective methods
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first, regardless of whether the utility has the ability to implement the method in-house or must
contract for implementation.
3. Water Supply Augmentation: No PCWS should be allowed to implement a capital project to
create a new or augmented water supply that would reduce a system deficit, unless the prior
three requirements are insufficient to avoid or offset a system deficit.

6.2 WATERSHEDS AND AQUIFERS WITH CURRENT OR PROJECTED DEFICITS
PCWS in this category face the most difficult situations, with system deficits (existing or projected) in a
region with no readily available source waters, due to current or projected source water deficits. In this
case, all PCWS should meet the requirements of the prior section, as augmented below to minimize the
potential for an unworkable situation. These actions should be in concert with and informed by regional
water supply planning, as discussed in the section Recommendations for Water Supply Planning.
1. Mandatory AWWA Manual 36 Water Loss Audit (latest version): The audits should incorporate
Level 3 Validation for PCWS having more than 3,000 customer accounts, and Level 2 for smaller
systems. They would use the Value of Water approach from the prior section, so that the water
loss reduction targets reflect the need for an aggressive program if significant losses exist. In
addition, the utility should be required to reach a level of real water losses that reflects the 25 th
percentile level of similarly-situated utilities (e.g., topography and customer base). For New
York State, the primary topographic differentiation would be coastal plain (e.g., Long Island)
versus hard-rock geology, as discussed in the prior section on Statewide Water Conservation
Requirements.
2. Water Demand Reduction Program: Each PCWS in this category should be required to
aggressively reduce demands (for both the system, in total, and the source water, on a pro rata
basis) to prevent a projected deficit, prevent increases in an existing deficit, and reduce the
deficit to zero over a period of time to be determined and incorporated in their water allocation
permit. The implementation schedule should be determined by the regulatory agency in
consultation with the utility, to reflect the magnitude of demand reductions and the extent to
which the demand reductions will reduce the extent or onset time of a system deficit. The
program should emphasize the most cost-effective methods first, regardless of whether the
utility has the ability to implement the method in-house or must contract for implementation.
3. Development and Redevelopment: No PCWS in this category should be allowed to approve a
service connection for new demands unless the net system and source water demands have
been reduced. In other words, each new connection should result in a significant improvement
to the situation, not an increased stress. Specific metrics should be in place to ensure that the
mitigation provides a significant net benefit, not just a 1:1 offset. For example, New Jersey’s
Highlands Regional Master Plan requires that mitigation achiever 125% to 200% of demands,
depending on the severity of the water resource deficit.29 This approach can allow for both onsite and off-site mitigation efforts regarding demand reductions, water loss reductions, or
29

New Jersey Highlands Water Protection and Planning Council. 2008. Highlands Regional Master Plan. Available
from https://www.nj.gov/njhighlands/master/. See Chapter 4, Part 2 (pp. 158-176, specifically Policy 2B8 on p.
162) and Chapter 5, Part 2, “Highlands Restoration: Water Deficits” (pp. 243-249) and “The Efficient Use of Water”
(pp. 249-255).
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supply enhancement through augmented recharge. In addition, responsibility for achieving the
mitigation can be left with the landowner, assumed by the utility or a local government, or
shared among these parties. The key factor is a finding that the current or potential deficits are
reduced in the process of approving a new demand.
4. Limitations on Water Supply Augmentation: No PCWS should be allowed to implement a
capital project to create a new or augmented water supply that would reduce a system deficit or
a source water deficit, unless the other requirements are insufficient to fully avoid or eliminate
both the system deficit and the source water deficit. The capital project in such as case should
be the minimum necessary to augment the results of the other requirements; inability to fully
avoid or eliminate the deficits is not justification to avoid the other requirements.
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7 APPLICATION TO ROCKLAND COUNTY AND THE RAMAPO RIVER
WATERSHED
This section provides a brief overview of the issues in Rockland County and the Ramapo River
watershed, and then identifies how the statewide approach of prior sections compares to current
regulatory decisions and implementation programs.
Public water supplies in Rockland County and the Ramapo River watershed into Orange County are
dependent on water sources from within the region. As discussed in Van Abs (2016)30 for the Rockland
Water Coalition and Van Abs et al. (2017)31 for Rockland County, these resources are stressed. SUEZ
Water-New York (SWNY) is the largest utility within this region, but additional smaller water systems
exist in the Village of Suffern, the Village of Nyack area, and Orange County. The “Ramapo and Mahwah
buried valley aquifers are considered fully allocated and rely heavily upon stream flow as a source of
induced supply” (Van Abs, et al., 2017, p. 24), as is the SWNY reservoir system. Minimal additional flows
may be available from bedrock wells, but overall, the bedrock aquifers are considered fully utilized.
Some public wells have been taken off-line due to increased salinity, and many bedrock wells show
major drawdowns during dry periods, showing their limitations. Meanwhile, aquifer recharge has been
lost due to development. In addition, New York State is responsible for ensuring sufficient base flows to
New Jersey from the Hackensack and Ramapo watersheds to meet agreed-upon levels. Therefore, the
entire region should be considered a stressed water supply region.
In addition, there is clear evidence of water quality stresses in the region’s surface waters. Wells in the
Ramapo and Mahwah buried valley aquifers derive much of their water from induced infiltration from
the overlying rivers, and so surface water pollution is a major concern. As noted in Van Abs et al. (2017,
p. 16), the Ramapo River watershed “is subject to extensive development pressures in both Rockland
and Orange Counties. Development will increase stormwater generation, water demands and
wastewater generation, and also will reduce ground water recharge as soils are compacted and recharge
areas are covered with impervious surfaces, all of which will add to existing stresses on both supply and
quality of the water resources.” The Hackensack watershed is highly developed and will be affected
further by redevelopment projects. Water supplies in this watershed, including the aquifers, are used
and then discharged as treated effluent into the Hudson River, resulting in lower stream flows and
therefore less dilution. Aquatic ecosystems in both watersheds are stressed by both water quality
impairments and insufficient flows for environmental integrity.
This section addresses how ongoing and future water withdrawals would be affected by implementation
of the recommendations from the preceding sections for watersheds and aquifers with current or
projected deficits. In addition, it discusses how utilities with existing or projected system deficits would
be affected by recommendations for PCWS with current or projected deficits.

30

Van Abs, Daniel J. 2016. Evaluation of the SUEZ Water New York, Rockland County Water Supply
Van Abs, Daniel J., Jennifer Ryan and Mukta Ramola. 2017. Preliminary Assessment of the Ramapo and
Hackensack Watersheds in Rockland and Orange Counties. Rutgers University, New Brunswick, NJ. Available from:
https://www.danvanabs.com/uploads/3/8/1/3/38131237/van_abs_et_al_2017.12.30_preliminary_assessment_of
_the_ramapo_and_hackensack_watersheds_final_red.pdf
31
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7.1 STATE AGENCY ACTIONS
Under the recommendations in the section Statewide and Regional Water Supply Planning, the State has
primary responsibility for addressing water issues; the State then regulates utilities in a manner to
resolve portions of these issues. The purpose is to provide an integrated approach to water resources
management that no one permittee (with the possible exception of New York City in the Catskills
filtration avoidance program) is capable of implementing. The first recommendation is the development
of a statewide water resources management strategy as called for in the Environmental Conservation
Law, which is important for triggering actions in other parts of New York State. However, action in this
region need not rely on the statewide planning effort.
The regional situation is sufficiently well documented that the NYSDEC and NYSDOH should move
directly toward regional water resources planning for the Hackensack and Ramapo watersheds and
underlying aquifers.
7.1.1 Regional Water Resources Planning
Based on the white paper recommendations for water supply planning, NYSDEC should initiate a
regional water resources planning process to ensure that all users and environmental flow needs are
addressed in an effective and equitable manner. Water quality stresses in the region’s surface waters
should be addressed through source water protection plans, using the framework developed by
NYSDOH and NYSDEC. A regional advisory body incorporating critical interests from both Rockland and
Orange County should be engaged in the process. Critical steps will be expanding on the preliminary
watershed assessments from Van Abs et al. (2017), and based on that work, developing a management
plan that would engage the combined authorities and resources of state agencies, the two counties,
affected municipalities, and all affected water and sewer utilities. Critical to this process will be
advanced models capable of addressing both water supply and water quality, as the two issues are
inextricably linked.


Water Supply: SWNY originally anticipated the development of a new model for optimizing
management of the Ramapo Valley aquifer system. The current rate case filings show no
evidence of this model being generated, nor of other aquifer water supply possibilities as
identified by SWNY. In addition to the development of the aquifer system model, Van Abs, et al.
(2017, p. 189) recommended a focus on the following issues in addition to the traditional water
supply modeling process:
 Recharge Loss Evaluation: Analysis of recharge losses to past development



Water Quality: The TMDL process and modeling approaches are highly appropriate for all parts
of the region that are or could be affected by existing and proposed wastewater treatment plant
effluent discharges, whether municipal sewerage or industrial/commercial facilities. The same
process and models could address nonpoint source dominated streams, or a different approach
that uses the NYSDEC guidance for Nine Element Watershed Plans. 32 Van Abs, et al. (2017)
recommended a focus on the following water quality issues in addition to the traditional TMDL
approach:
 Road Salt Management: Trend analysis and management approaches (p.187)

32

See Clean Water Plans at http://www.dec.ny.gov/chemical/23835.html and Nine Element Watershed Plans at
http://www.dec.ny.gov/chemical/103264.html.

P a g e | 32

Recommendations for Water Supply Conservation and Efficiency Requirements in New York State
Van Abs, July 2020





Assessment of Stream and Riparian Area Integrity: Geomorphic and ecosystem focus of
streams and riparian areas that use a hydro-ecological approach (p.188)
Subwatershed Water Quality Plans for Nonpoint Source Pollution: Nine Element
Watershed Plans for subwatersheds (p.190)
Stormwater Infrastructure Asset Management Evaluation: Detailed inventory and asset
management approach to reduce water resource impacts (p.194)
Sewer Infrastructure Asset Management Evaluation: Detailed inventory and asset
management approach to reduce infiltration and inflow (p.195)

7.1.2 Regional Water Resources Objectives
The regional planning process should result in specific objectives to address the following:
1. Stream Flow Needs: Establishment of environmental flow needs, statutory and interstate
minimum flows, reservoir release flows. This analysis would also evaluate where existing flows
are below or above the required flows to address these needs. The results serve as flow
parameters for use in hydrologic and water quality modeling, and they would be used in water
withdrawal permits.
2. Water System Capacities: Identification of maximum safe yields (reservoirs), dependable yields
(aquifers), and system yields (utilities, including those using both reservoir and aquifer supplies),
which would incorporate the stream flow needs as part of the modeling process. The
implications of aquifer recharge losses and restoration should be addressed as part of aquifer
dependable yields. These yields will establish boundary conditions for water withdrawal
permits, providing an equitable allocation of water resources. They will also drive conservation
and efficiency measures to ensure that new development and redevelopment do not result in
water demands exceeding these yields.
3. Water Quality Protection and Restoration: Identification of specific surface water pollutant
reductions needed from point and nonpoint sources, including wastewater facilities, stormwater
systems, ground water inputs to surface waters, and overland runoff. These reductions would
result from adopted TMDLs and Nine Minimum Element Plans, providing an effective and
equitable allocation of pollutant reductions to protect and restore surface water quality.
Identification of specific pollutant reductions in ground waters, including contamination sites,
point source discharges (e.g., injection wells and septic systems), nonpoint sources, and induced
infiltration from surface waters. Identification of point and nonpoint pollutant loads allowable
from potential sources (e.g., development) within the full watershed, including both Orange and
Rockland County components.
These objectives will support the regulatory processes by NYSDEC for point source pollution and water
withdrawal permits, the watershed restoration program from NYSDEC, the Public Health Law Article 11
provisions for source water protection rules from NYSDOH, and the source water protection program
plan concept from both agencies.
Equally important, these actions will help protect the integrity of the quantity and quality of the local
water supply by informing local planning decisions.
A critical shift in agency outlook would also occur based on this approach. Common practice nationally
is that individual agencies focus on their own missions and requirements. Because the regional
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framework for water supply and wastewater would establish limits and conditions for regulated entities,
the Public Service Commission would be able to rely on these results during its deliberations regarding
rate cases, rather than either developing a case-specific analysis (inevitably insufficient to address the
regional issues) or ignoring the issue as outside its jurisdiction.
The NYSDPS and NYSPSC should not be in a position of deciding how environmental resources should
be allocated; their primary function should be in ensuring that utilities achieve what they are required
to achieve by other agencies in the most cost-effective manner.

7.2 CASE STUDY: THE SWNY PROGRAM
The following information is drawn from summaries provided by an earlier report by Van Abs (2016),
filings from SWNY and NYSDPS staff submitted as part of the SWNY case before the NYS Public Service
Commission,33 Kleinman and Bock (2016) for Scenic Hudson, Riverkeeper and Rockland Water Coalition34
and by Kleinman and Bock (2019) for Rockland Water Coalition and information from the current rate
case, PSC Case 19-W-0168.35
The evaluation below focuses on a comparison of the state-level recommendations of preceding
sections to the ongoing efforts of SWNY in Rockland County. The objective is to identify ways in which
the state-level recommendations, applied to SWNY, could enhance results in Rockland County and the
Ramapo River watershed and aquifers extending into Orange County. To the extent that the SWNY may
be viewed as a model for other water conservation programs in the state, it is important to critically
review the strengths and weaknesses of the SWNY current program. This analysis does not address how
costs for the SWNY compare to costs in other utility systems, as beyond the scope of the current project.
However, it should be noted that where less cost-effective approaches are used, especially by an
investor-owned utility, it siphons funds from more cost-effective concepts and increases customer rates
to less benefit.
In summary, the required activities for SWNY are significantly less rigorous than those
recommended in this white paper, in large part due to the lack of specific regional objectives,
as established through integrated water resource plans, that would drive an improved
program.
7.2.1 SWNY Overview
SWNY provides public water services to 87% of residents36 in Rockland County, New York. As part of a
long-running utility services planning process, SWNY identified a potential water supply shortfall in
2007. That projected shortfall has since been updated. Reservoir supplies in the SWNY system are fully
utilized, and aquifer capacity is very limited, both through natural conditions and some contamination
issues. The aquifer limitations are derived from studies of the U.S. Geologic Survey, not from regional
water supply planning studies by the NYSDEC. As such, the information has considerable scientific value
33

NYS Department of Public Service. Matter Master: 19-00596/19-W-0168. Available from:
http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterSeq=59180&MNO=19-W-0168
34
Kleinman, Jonathan, and Meghan Bock. 2016. Evaluation of Real Water Loss Control and Water Conservation
Options for SUEZ Water New York-Rockland County.
35
Kleinman, Jonathan, and Meghan Bock. 2019 September 23. Memo to Peggy Kurtz: SWNY Water Conservation
Portfolio Review.
36
Order of the Public Service Commission #13-W-0303, November 17, 2014, p. 7.
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but does not include definitive assessments or regulatory policies that provide certainty to the various
water withdrawal permittees in the region. The lack of a formal regional water availability analysis
results in each water utility having to justify their own interpretation of availability.
Initially, a desalination project was proposed at Haverstraw to use estuarine water from the Hudson
River. This project was later abandoned and SWNY committed to a reduction in total water demand by
2 MGD, half through control of real water losses and half through a water conservation and efficiency
program. The 2 MGD reduction is not driven by a regional model, but by system needs, and even there,
is an apparent compromise regarding projected needs versus supplies. Therefore, the current target
leaves unanswered the question of whether the reduction is sufficient to address long-term water
demand or water resource issues, including both water supply availability and aquatic ecosystem
integrity. A regional water supply plan should be developed to address this shortfall.
The real loss controls are supported by advanced metering infrastructure and district metering analysis
(AMI and DMA), pressure reduction and increased pipeline replacement/rehabilitation. The metering
allows for a more nuanced evaluation of demands (including evaluation of hourly demands), potential
customer leakage or excessive uses, potential utility leakage, and responses to system improvements.
(Kleinman and Bock, 2016, note that AMI/DMA have other benefits to a utility that offset the costs, such
as reduced apparent losses due to meter and billing errors.) Pressure management achieves a balance
between reduced leakage and adequate line pressure to serve customers. Pipeline replacement and
rehabilitation was targeted to increase from a rate of 0.24% per year, a very low rate for a post-war
suburban area, to 0.7%. The recent rate filing commits to a 1% per year target.
The water conservation/efficiency program is based on a report by Black & Veatch (2016),37 with targets
for each customer category (see Table 9-1 from the report, below) and geographic area. The program
relies heavily on subsidies for higher-efficiency indoor plumbing fixtures and appliances, with limited
attention to outdoor uses (a rain barrel promotion). Since adoption of this program, WaterSense
efficiency standards have been incorporated into NYS plumbing code, resulting in a shift in the
marketplace, which is now largely dominated by more efficient indoor residential fixtures. This calls into
question whether the SUEZ program will result in sufficient increases in the adoption trends of these
fixtures to be cost effective. A major missing element was the control of outdoor uses, especially lawn
irrigation, through subsidies for sprinkler control systems that limit demands when antecedent
precipitation or soil moisture are sufficient. As noted previously, routine requirements for automated
irrigation systems are a separate issue from drought restrictions on such systems, which are episodic. (A
limited program of rebates for irrigation controllers was added in 2018.) The greatest single program
savings of the SWNY program was anticipated from urinal replacement in commercial, institutional and
industrial land uses (0.258 MGD), which also has among the lowest costs per MGD.

37

Black and Veatch. 2016. SUEZ Water New York Water Conservation Plan.
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7.2.2 Total Water Loss Reductions
In the Joint Proposal for its merger and rate case before the Public Service Commission, SWNY would be
required to provide a detailed report to the Commission when total NRW exceeds 18% for a calendar
year, with an objective of reducing total NRW to 18% by the end of the four-year rate plan. However, it
is noted that the ultimate goal is not 18% and infers that a lower goal (not specified) is intended longterm.38 One beneficial proposal of the Joint Proposal is that SWNY would only receive revenue credit for
38

State of New York Public Service Commission. 2020 January 17. Joint Proposal, Proceeding on Motion of the
Commission as to the Rates, Charges, Rules and Regulations of SUEZ Water New York Inc., SUEZ Water
Westchester Inc., and SUEZ Water Owego-Nichols Inc. for Water Service, Case 19-W-0168, and Joint Petition of
SUEZ Water New York Inc., SUEZ Water Westchester Inc., and SUEZ Water Owego-Nichols Inc. for Approval,
Pursuant to New York State Public Service Law Sections 89-h and 108, to Merge and Become SUEZ Water New York
Inc., Case 19-W-0269. See p. 21, Section XVI, Non-Revenue Water.
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power, chemicals, and waste residuals management based on a total NRW of 18%, providing a financial
incentive to reach that objective.39
The question is what long-term objective is reasonable. The fact that SWNY is in a constrained water
resources region and either has or recently had a projected system deficit should drive regulators to
insist on stringent results, with inclusion of a cost of water in the water audit that reflects this water
scarcity. Due to these constraints, SWNY should be focused on objectives that reflect a highly-effective,
rather than just standard, water loss level.
Van Abs et al. (2018) collected NRW analyses from New Jersey water utilities. Those in northern New
Jersey have similar hard-rock geology and topographic relief as SWNY, and similar suburban
development patterns. For these utilities, the 25th percentile NRW (including both real and apparent
losses) was roughly 15% for large utilities, defined as having demands of more than 300 MGM (roughly
10 MGD). Because the SWNY region has significant water supply constraints and SWNY anticipates that
demand will exceed capacity in the future, SWNY should have a long-term target of 15% NRW, with
apparent water losses driven to the minimum feasible, and real water losses comprising the bulk of
any remaining NRW. These savings will provide year-round loss reductions.
It is recognized that AWWA is moving away from the use of NRW percentages entirely, focused on a
more fine-grained evaluation of water loss components, as discussed in the section AWWA Water Loss
Audits. However, it will take time for New York State agencies to compile useful benchmarking
information. Until that time, use of a 15% NRW target will begin to move programs in the right
direction, allowing for adaptive management as new metrics are adopted and benchmarks developed.
In addition, water supply constraints developed through a regional water supply plan should be used
to establish a more stringent NRW target for SWNY if needed to reduce regional water stresses.
As a side note, SWNY would offer to replace customer-side lead service lines (LSL) for $700 when it is
replacing the utility-side LSL, which may also reduce service line leakage as an ancillary benefit;
customers who are beneficiaries of the Supplemental Nutrition Assistance Program or Home Energy
Assistance Program would not be required to pay.40
7.2.3 Apparent Water Loss Reductions
The primary benefit of apparent water loss reductions is that it allows a greater knowledge of and focus
on real water losses. A secondary benefit is that the utility derives appropriate revenue, resulting in a
redistribution of costs to those who use more water than faulty meters indicate. SWNY has been
making efforts to reduce apparent losses, including replacement of older meters with smart meters as
part of its AMI initiative. Apparent losses are 1.4% of total NRW, notably small relative to real losses.
However, while the SWNY 2019 NRW report extensively discusses ongoing activities, including near
completion of the AMI system,41 no documentation of actual results to date appears to be available,
such as through a trend table showing apparent water losses over a time series of water audits. SWNY
should track these trends in its annual reports.

39

Joint Proposal, Appendix 7.
Based on evidence form other regions, many households that receive these benefits will be renters, and
therefore would not be decision-makers regarding LSL replacement.
41
SUEZ Water New York. 2020.05.12., several sections.
40
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7.2.4 Real Water Loss Reductions
SWNY committed to an ongoing leak reduction program. In the new rate filing, SWNY also anticipates
an increase in water line replacement or rehabilitation from 0.4 percent per year to 1 per cent, which
they claim is in line with typical life spans of such pipelines.42 However, that target does not reflect the
actual age of pipelines in the service area; to the extent that the average age exceeds 50 years, a 1%
rate of replacement or rehabilitation would perpetuate that exceedance. Kleinman and Bock (2016)
argue that this rate doesn’t make up for many years of very low rates, and they recommended a longterm average of 1% per year with an initial catch-up rate of 1.5%. SWNY in its 2019 NRW report
indicates that “The Company is working to better characterize the nature of Avoidable Real Loss
occurring within the system, and identify any patterns, trends, or correlations which could help steer
future leak detection surveys and associated activities…”43 However, no evidence of pipeline age
distributions has been made public for the SWNY service area, making it impossible to assess the
adequacy of a 1% rate. More importantly, actual replacement rates should not be based solely on a
target percentage, but on field verification of replacement priorities through an asset management
program.
7.2.5 Water Conservation Programs
The SWNY Joint Proposal anticipates continuation of the Conservation and Efficiency Program at nearly
$670,000 per year for four years.44 Rebates for indoor and outdoor water use will be offered to singlefamily, multi-family, as before. Rebates will continue to be offered to commercial customer categories,
and perhaps some industrial customers, but for indoor bathroom fixtures only. (The commercial
category presumably includes public institutions but that isn’t specified.) The rebates cover the same
items as in the current program. The only outdoor rebate is $50 for an Irrigation Rain Sensor and Smart
Controller.
SWNY proposes to focus on a conservation metric involving only single-family demands during
December through February. This calls into question the inclusion of irrigation controller rebates, which
would have no relevant metric for measuring progress. The Joint Proposal justifies this single seasonal
metric as reflecting the “current trajectory of the program” being based on indoor efficiency products.
In addition, the focus is on single-family demand due to the variability found in other customer classes. 45
The justification for the focus solely on winter demands is therefore a tautology – winter is chosen
because indoor uses were chosen that are best measured in winter. Likewise, the focus on single-family
demands is due to methodology problems, not because the other demands are unimportant to water
supply issues facing the area. The metric selection works from the wrong direction of customer demand
rather than the right direction of water supply management. As such, the chosen metric is entirely
inadequate, as it does not have sufficient linkage to the actual problems being addressed, of aquifer
limitations and peak summer month demands. The winter (indoor demand) single-family demand
metric should be retained but should be coupled with other metrics. The most critical metrics will be
peak summer demands, reservoir storage levels, groundwater levels and stream flows, all of which
should be linked to the water resources issues of the area. In each case, the recommended metrics
are focused on long-term patterns, making them more appropriately implemented through NYSDEC
42

Graziano, Christopher. Testimony, p. 22.
SUEZ Water New York. 2020.05.12. See p.4.
44
Joint Proposal, pp. 32-36, Conservation & Efficiency Program.
45
Joint Proposal, Appendix 10. Development of an Outcome-based Water Conservation Metric.
43
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water withdrawal permits, not NYSPSC rate cases. The rate cases should reflect the costs of action
needed to meet the permit requirements.
A major challenge for SWNY is that much of its demand is from a very large number of Single Family
Detached (SFD) residential customers , which represent the large majority of total residential demands
(73% of total demand as of 2015),46 while a smaller number of larger customers comprise the rest of the
demand. The most cost-effective approaches are generally those that achieve savings from larger
customers; achieving savings through myriad small users is more difficult except in time of drought
when restrictions are imposed on discretionary demands (e.g., outdoor uses). In addition, the
conservation and efficiency program targets include the benefits of both the rebates and of ongoing
improvements due to the natural replacement cycle of older, less-efficient fixtures and appliances.
While there is a concern that utility (i.e., ratepayer) funds are paying for replacements that would have
occurred regardless, the only mechanism for avoiding at least some level of “freeridership” is to change
eligibility requirements so that home upgrade projects (e.g., remodeling of bathrooms) and the
replacement of appliances beyond a certain age would not qualify for funds, with the justification that in
both cases the replacement of older fixtures and appliances is either mandated by construction codes
(for remodeling) or highly likely (for age-related replacements). The study by Whitcomb (2002, p. S-3)
points out that freerider rates are much lower for multi-family residences than for single-family homes;
the latter most frequently replace fixtures because they are broken or poorly functioning (some of
which may already be water-efficient), or are removed in remodeling projects (p. S-6). While this study
is relatively old, customer motivations are not likely to have changed significantly in this time period.
The most cost-effective improvements focus on water demands that most stress the water sources,
utility capacity or both, and would otherwise not occur. If conservation can be phased in over a long
period, then it makes no sense to provide rebates to replace old appliances and fixtures, as those
appliances and fixtures will likely be replaced anyway. However, if conservation savings are needed
quickly, then rebate programs make sense to achieve that speed; freeridership is no longer as critical
because the rebates cause conservation at a pace that a normal conservation process would not
match. More to the point for this analysis, the primary concern is reducing water demands to avoid
deficits in both utility capacity (what the utility is capable of delivering based on infrastructure capacity)
and water source capacity (what the natural water resources can sustain). Implementation programs
should be monitored and modified as needed to improve their cost-effectiveness. The initial targets
from the SWNY case should be considered a minimum effort, to be updated and improved as experience
shows which specific program elements work most effectively. The use of running three-year averages
would provide sufficient information for adaptive management changes. Significant deviations from the
target trends should trigger program analysis and modification.
Commercial, Institutional and Industrial (CII) customers constitute a major area where conservation is
feasible and less likely to occur without technical assistance and financial incentives. An audit program
has been used and is planned for multi-family, commercial and industrial facilities. A major incentive is
provided by water and sewer rates, and also by energy costs where hot water is used. However, most
CII customers will lack technical expertise in this area. New York State should give strong consideration
to using an energy conservation concept in water conservation, where the utility through its
contractors develops cost-effective savings approaches, implements them for the customer, and
46
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shares the benefits of water, sewer and energy cost savings. One alternative is that the installation
costs would be repaid to the utility through customer bills, potentially with incentives, with the
provision that these bills would be equal to or lower than the pre-installation levels. In this approach,
CII customers would not need to budget for projects, and their utility bills should not increase due to the
project cost share and utility cost reductions. This concept is similar to a Power Purchase Agreement for
solar energy systems built and operated by a solar power company on the property of the power
purchaser. Another approach, used through the NYSERDA Commercial and Industrial Programs with
local utilities, is a combination of technical assistance and rebates.47
7.2.6 Water Use Efficiency Programs
Water use efficiency can be driven by education of users, such as encouraging people to turn off faucets
while brushing teeth. It can also be achieved through automated technology, such as irrigation control
systems.
Kleinman and Bock (2016) and Vickers (2015) recommend a focus on “super-users” who dramatically
outpace the bulk of residential water demands, especially outdoor demands driving by irrigation
systems. This approach follows directly on the points made above, where savings from a relatively small
number of large customers can be more cost-effective than small savings from a very large number of
small users. As discussed above, these “super-users”, who are most likely much more affluent, are less
influenced by the cost impacts of the inclining block structure (i.e., they have a low price elasticity). An
additional value of this focus is that savings can be determined by comparing water demand patterns of
those not in the program with those in the program, from before and after intervention. If the relative
patterns of the two customer groups diverge so that super-users are using less relative to other
customers, it is reasonable to assume that the program caused the difference. At this time, SWNY
apparently has no plans for such a program. New York State should require identification of highdemand customers and an evaluation of how their demands could be reduced through costeffectiveness programs.
As of mid-2020, when SWNY has fully operationalized its AMI program with customer online access,
SWNY should be in a position to identify those super-users to a much more granular level, allowing for
targeted messages to them through billing notices, rebate offers, and even residential water audits.
Where overnight demands are elevated, immediate notification regarding potential leaks will be feasible
and desirable for all parties. However, the rate filings as of March 2020 do not address how SWNY will
use the AMI results. The primary focus appears to be on water loss identification and management. 48
SWNY proposes to offer a discounted price on smart irrigation controllers from Rachio, in response to
evidence that some SFD households are overwatering their lawns.49 The current program provides a
$50 rebate. The Rachio 3 controller list price is $230 to $280.50 It is unclear whether $50 rebates will

47

New York State Energy Research and Development Authority (NYSERDA). n.d. Heating, Cooling, and Ventilation
Programs & Incentives https://www.nyserda.ny.gov/ny/PutEnergyToWork/Energy-Program-andIncentives/Heating-Cooling-Ventilation-Programs-and-Incentives
48
SUEZ Water New York. 2020.05.12. See pp.8, 9.
49
Graziano testimony, pp. 42-43.
50
See https://rachio.com/rachio-3/

P a g e | 40

Recommendations for Water Supply Conservation and Efficiency Requirements in New York State
Van Abs, July 2020
suffice as a tipping point to reduce demand sufficiently and whether the number of rebates will make a
noticeable difference.
7.2.7 Rebate Program Results
The SWNY program includes major reliance on rebates to encourage customers to implement water
conservation through replacement of plumbing fixtures and appliances. As of December 2019, 51 more
than 5,800 rebates have been redeemed with a nominal 0.1 MGD of water savings, which represents
one-tenth of the water conservation and efficiency savings objective. However, the report notes that
households using the rebates tend to have a higher average population per household (4.0) than the
county average (3.1), which should provide somewhat larger water savings than anticipated.
The report notes that residential rebate targets have not been met, but participation is increasing, which
is typical of a new program that takes time to establish, market and implement. However, this growth
appears to be linear, showing neither an acceleration of results nor evidence of a plateau effect. Nearly
all of the rebates have been for indoor plumbing fixtures and appliances, with a very small number of
“Smart Irrigation” system rebates (implemented in 2018). Only 59 “Smart Irrigation” rebates have been
processed and the report does not have any discussion of this program and why the results are limited.
As irrigation drives summer peak month demands, this omission is significant. The irrigation rebates are
accounted to provide a very small benefit in gallons per day; it is not clear whether this result is because
the benefit is for only the growing season. Accounting for benefits should be divided into growing
season and non-growing season, to allow for a better comparison to times of peak month demands.
CII and large multi-family customer savings also are reported, though the report emphasis is more on
assessments (131, with potential savings of 0.32 MGD) than actual results, though some implementation
has been reported, such as provision by Orange & Rockland Utilities of pre-rinse spray valves to
commercial customers, as energy savings devices. (This effort is quite different from most SWNY efforts,
as it involves direct and free provision of devices rather than a rebate program relying on customer
initiative. SWNY should be asked to study the cost-effectiveness of expanding this distribution program,
instead of rebates.) Another 200 assessments are proposed.52
Of note is that only 40 of those 131 assessment projects have payback periods of two years or less. The
report notes that some projects have major costs that require budget adjustments, which delays
implementation even where payback times are short. However, early data from a comprehensive
project at one multi-family apartment complex (Country Village Towers) is showing a greater than 30%
reduction in demands during fall season use. Additional data will be needed to determine if annual
savings are similar and sustained.
7.2.8 Demand Trends Analysis
SWNY has documented demands over multiple years, with periodic reports to the NYSPSC. The 2017
NYSPSC order established the SWNY conservation and efficiency program. Based on reports of monthly
demands, in 2016 and 2017, the Running Annual Average demands were 28.15 MGD and 27.08 MGD,
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with peak monthly demands of 34.32 MGD and 30.85 MGD.53 These demands can be considered the
baseline demands and are similar to prior years reported by SWNY.
The most recent report on the water conservation and efficiency program is from December 2019, by
Black & Veatch.54 The total single-family detached (SFD) residential water demand reductions are
reported at 0.41 MGD, or roughly 1.5% per year for winter months. These include impacts of the SWNY
water conservation program and rate structures, but also of savings from other means. The report
emphasizes that the SWNY program is focused on indoor efficiency. The number of rebates per ZIP code
is reported, but not the number of rebates per 1000 households per ZIP code, which would provide a
much better sense of market penetration. The report also does not evaluate the cost per MGD of the
various rebates, nor the extent to which individual households use more than one type of rebate (i.e.,
do households that redeem a toilet rebate also redeem a showerhead or sink faucet rebate). The
testimony of NYSDPS staff regarding the latest SWNY rate case55 indicates that “customer participation,
which is necessary for the program’s success, has been far less than expected”, and therefore the
program will “no longer be the centerpiece of its water conservation activities” (p. 26).
Summer demands drive peak day and peak month demands, which are critical metrics for system
capacity, and they also occur at times of high stress for source waters, exacerbating natural low streamflow periods (generally August and September). Black & Veatch reports peak season reductions of 9%
since conservation rates began in 2017, and the report suggests that seasonal temperatures and
precipitation patterns have been similar across five years, so that the reduction could be associated with
the new conservation rate structure. However, Figure 4-9 indicates that the pattern and magnitude of
summer demands in 2016 and 2018 were similar, and much higher than those of 2017 and 2019, which
are also similar. The difference between the two sets of years is roughly 50 gallons per SFD customer
account per day, which does not support a simplistic finding of a decrease over three years. Typically,
the variability of summer demands is high due to significant differences in rainfall and temperature
patterns, and therefore a reporting over a few years is not statistically robust. Long-term monitoring of
summer peaks will be needed for meaningful results.
The Black & Veatch report includes a lengthy analysis of marketing and educational techniques used to
promote the rebate programs, general water efficiency, and knowledge about the new conservation
rate structure (which for SFD residential customers has a 70% increase from Tier 1 to Tier 3, from $5.946
to $10.146 per CCF). However, the inclining block structure is less steep than recommended by the
Alliance for Water Efficiency, of a 50% jump for each tier. 56 Therefore, the rate impacts for the highdemand residential customers are muted. Completion of the AMI installation is expected by mid-2020,
with customer access to their data, which may further help customers understand how their usage
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levels relate to the rate structure. According to SWNY, “Customer engagement platforms have been
shown to reduce customer water consumption by 3-5%.”57
Kleinman and Bock (2019) suggest that overall public demands in New York are declining by 2% per year,
based on a recent report by USGS on demands in 2010 and 2015, whereas the SWNY reductions are
1.5% per year for a two-year period. (Both values are expressed in per year terms, contrary to NYSDPS
staff statements that the 2% value is a five-year reduction.58) The problem here, as Kleinman and Bock
acknowledge, is that the SWNY results are for one customer category (single-family residential) in one
suburban county, whereas the USGS results cover all utility customer categories in the entire state.
Therefore, the two statistics are not really comparable; more detailed information from other, similar
utilities would be needed to determine whether the SWNY efforts are achieving any more than if no
conservation/efficiency programs existed. There is currently no way to determine whether the SWNY
residential programs are effective relative to baseline conservation and efficiency improvements, much
less cost-effective. The planned residential survey in mid-2020 may shed light on this issue. The survey
should be developed and implemented to meet social science research principles.

7.3 CONCLUSION
Regions of New York already experience water deficits. Delays in addressing these deficits make it
harder and more expensive to achieve these water management objectives. Effective water
management improves the timing, cost, viability and longevity of water infrastructure projects, and
reduces long-term environmental costs and energy demands. It increases the long-term sustainability of
water resources upon which our society and aquatic ecosystems depend. Finally, it provides additional
resilience regarding changing climate conditions.
New York State has statutes in place that provide the framework for a much more robust system of
water supply planning and management than is currently in place. Current programs rely excessively on
individual permit decisions by a variety of agencies, through regulatory programs that are based on
agency-specific statutory authorities rather that resource-based management.
While statutory improvements are appropriate, the current statutes should be used to create a
statewide water supply management plan, augmented by targeted regional water supply plans that
identify effective methods to address current or projected deficits in ground and surface water
availability, with protection of the natural aquatic ecosystems that depend on the same resources.
These regional plans should then be used by regulatory agencies to ensure that water withdrawals do
not create water supply deficits, do not exacerbate existing deficits, and over a reasonable schedule
reduce existing deficits in an equitable manner among the affected water withdrawal permittees.
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The planning, regulatory and management process should also help ensure protection of water
availability losses from water pollution, reduced groundwater and aquifer recharge, and diversion of
water resources across watershed lines.
A robust program of water supply planning and protection will simplify individual permit reviews, as the
regional plans will provide a context, direction and schedule for management requirements. Taking the
actions recommended in this report would place New York State at the forefront of water supply
management within this country.
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