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New York City Water Supply System

figure 2
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expensive with an increase in consumption, and/or during times of the year
when there is peak demand.

The second condition is the accumulative impact of intensified land use
practices on groundwater. Within a watershed, pollution from runoff-borne
toxins and failed waste storage and disposal facilities are a common threat
(figure 3). There are two classifications of contamination sources. Point sources

are specific sources of discharge. Non-point sources are not easy to identify.

figure 3: Sources of Groundwater Contamination
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7. Agricultural Activities. The accumulation of fertilizers can load soils
with excessive amounts of nitrogen and phosphorus. The accumulative effect of
pesticides may threaten water resources.

These environmental constraints are forcing states to reevaluate
traditional water management approaches. Reliance on surface water storage is
giving way to alternatives such as the tapping of groundwater for supply and
programs which encourage conservation. As the demand for water increases and
the supply and delivery systems remain fixed, the approach of government
evolves from an orientation of regulating a public commodity to that of
managing a limited resource.

Assumptions many Americans have held for years concerning water are
no longer valid. This has always been true in vast areas of the western United
States where there exists a dry, arid terrain. The way of life there has been
one in which water has been considered a precious resource. It is not the water
itself that is expensive, but the infrastructure needed to store, deliver and treat
it. Order and control by government is widely accepted as critical to the
maintenance of adequate supply and equitable distribution of water.

By national standards, Rhode Island enjoys an abundance of water
resources. "The state contains 357 freshwater lakes and ponds, and 21 major
groundwater aquifers within four of its river basins - Narragansett Bay,
Blackstone, Pawtuxet, and Pawcatuck Rivers. An average annual rainfall of 45
inches provides ample replenishment of both surface and groundwater, except

during the periods of drought conditions, when various short-term emergency



figure 4 .

GROUNDWATER RESERVOIRS AND THE CRITICAL
PORTIONS OF THEIR RECHARGE AREAS
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Based on my analysis and conclusions, I will recommend an institutional
arrangement which would best facilitate the most efficient water resource

management structure for the state of Rhode Island.
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construct the project. The Army Corps enthusiastically endorsed the project,
completing several studies forecasting the need for the reservoir, and
forwarding various proposals to construct the system.

In the meantime, momentum was building for more comprehensive
demand management policies for the state. As early as 1973 Audubon Society
of Rhode Island Executive Director Alfred Hawkes advocated a state water
conservation program (including pricing strategies designed to reduce demand),
as well as ‘linking both ends of the pipe’- a concept embodying centralized
management of both water supply and waste water treatment. In 1979 the
Division of Statewide Planning urged that in the event Big River was built,
municipalities receiving supply from that source would be required to submit a

water conservation plan targeting a reduction in sewage flows and pollution.

Emergence of Planning and Comprehensive Resource Management, 1985-90

Starting in 1985, a number of initiatives marked a departure from the
state government’s past priority of engineering an increase in supply as the
solution to future water needs to a more balanced approach, which includes
planning and comprehensive water resource management. In the process, the
WRB saw of its original policy-making authority transferred to other agencies.

That same year, the General Assembly empowered the Division of
Statewide Planning to develop State Guide Plans for the management of Rhode
Island’s physical resources. RIGL 46-15-25 formally transfers such authority

from the WRB to Statewide Planning. Such plans recommend "specific
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Retail Water
Department

Table 1:

Total Vater Use for Major Systems

Purchased from:

Million Milliomn
Gallons Gallons

/Year

/Day Percent

Scituate System

Providence
Cranston

East Providence
East Smithfield
Greenville
Johnston

Kent County
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Newport, Stonebridge

South Kingstown Wakefield
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Wakefield
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Block Island
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North Smithfield-Slatersville

Pascoag
- Richmond
Westerly
Woonsocket

fy88
1988
1988
fy8s
1988
£y89
es88
1988

-
NOOKFHMNONNKEN
HNMNWNMNRESNOO -

o

&

”»

MWOOOOOOS&SLOo
NSO HWNNWO
o
[=]

”»

* Supplied by Providence
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figure 6:
RHODE ISLAND’S PRESENT MATER RESOURCES MANAGEMENT SYSTEN
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sites, assigns liability to parties involved in such sites, and allows for
coordination of efforts with state environmental agencies.

Other federal legislation relating to the potential contamination of
groundwater include The Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) regulating the production and use of pesticides and the Toxic

Substances Control Act (TSCA) regulating the use of toxic materials.

The State of Rhode Island

The Department of Environmental Management (DEM) is the lead state
agency in the area of command and control environmental protection
administration, and coordinates most of the programs mandated by EPA.

The Division of Groundwater and Freshwater Wetlands administers
regulation and enforcement efforts directed at controlling and monitoring
development in hydrologically sensitive areas. The Wetlands Section regulates
and enforces standards relating to bogs, swamps and freshwater marshes of
three acres in size or greater, determining allowable alterations, and establishes
minimum distances from water bodies and wetlands. The Individual Sewage
Disposal System (ISDS) Section certifies installers, maintains standards for
design, construction, and placement of systems, and determines approvals for
the installation of systems. The Groundwater Section provides source location
and quality standards, point source management and enforcement, and
underground tank testing. This agency also responds to contamination

emergencies.
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figure 7.

Water Management Maze
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members include representatives from the Governor’s Policy Office, Health
Department, Department of Environmental Management, Water Resources
Board, Public Utilities Commission, Narragansett Bay Commission, Providence
Water Supply Board, Division of State Wide Planning, and the Rhode Island
Water Works Association. In addition, there is an environmental advocate
representing the general public.

WRCC has commissioned a major supply and demand forecasting study
conducted by the consulting firm Arthur D. Little. This project will provide
officials with the most comprehensive baseline information on public water use
since the last time such a study was performed in 1967.

One key mandate for WRCC is determining the feasibility of various
conservation strategies. WRCC has sponsored demonstration water conservation
projects, including residential and institutional retrofits (the installation of
efficient water saving fixtures), and the state’s first "Xeriscape" conference,
which has promoted the use of a landscape design technique pioneered in
Arizona which maximizes the use of vegetation that demands little water). In
addition, WRCC has coordinated a water use audit of all state buildings.

The Rhode Island Public Utilities Commission (PUC) plays a critical
demand management role as the agency which has the authority to set
conditions for any rate increases requested by Il public water authorities and
waste water treatment agencies whose service areas transcend municipal
boundaries. The PUC requires water authorities account for volumes of water

suspected of being lost in transmission and encouraged leak detection and
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control programs. The Commission has recently required authorities to employ
pricing standards which could encourage conservation. The PUC has required
the PWSB to link its billing system to that of the Narragansett Bay
Commission (NBC) in order to make clearer the relationship between the cost
water supply and the cost of waste water treatment. In addition, the PUC has
ordered water authorities to prepare emergency response plans, water supply
protection studies, and water conservation plans.

The Rhode Island Building Code Commission is responsible for
establishing standards for water consuming devices installed in buildings. In
1989, the commission followed the example of Massachusetts by reducing the
standard for toilet flush capacity to the "ultra-low" standard of 1.6 gallons.

Rhode Islanders Saving Energy (RISE) is a non-profit organization which
provides an important function in the area of residential water conservation.
Since the late 1970’s, RISE has been a public outreach agency that promotes
energy conservation by offering home energy audits and low-interest loans for
purchasing and installing such energy saving devices as insulation and water
heaters. Funding comes from government grants and support from electric
utilities.

RISE employs a field organization which performs energy audits in
residential homes. In recent years, the installation of low-flow shower heads
and faucet aerators has been added to the audit procedure because of the

savings in water and energy required to heat the water.
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There are a number of advocacy groups which have played an important
role in bringing about reform to policies and practices relating to how water
resources are managed in Rhode Island. Save The Bay, the Audubon Society of
Rhode Island, the League of Women Voters, the Sierra Club, the Aquidneck
Island Coalition, Clean Water Action, The Conservation Law Foundation of
New England and the Rhode Island Public Interest Group (RIPIRG) and
others have combined efforts under the name of Citizens Campaign for a
Sound Water Policy. They have opposed the Big River Reservoir and the Cross
Bay Pipeline, criticized PWSB management policies, and participated in the
activities of the WRCC. Other groups which have contributed to a critical
analysis of water management activities include the Rhode Island Public
Expenditures Council (RIPEC), which performed a management study of the
PWSB in 1989, and the Coalition for Consumer Justice (CCJ), which advocates
pricing policies that promote conservation and protect the interests of the poor
and disadvantaged.

As with most states in the region, Rhode Island’s government, water
supply institutions and advocates for the public have been wrestling with the
burgeoning problem of maintaining high quality water supply services in the
face of increasing demand and environmental threats to water resources. There
have been significant achievements in addressing a number of problems.
However, many programs are a product of individual initiative, and there is still
enough of a lack of consensus and coordination that the state’s ability to

effectively resolve its water resources problems remains in doubt.
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Chapter 4: Evaluation Criteria

The closed economy of the future might similarly be called the
"spaceman" economy, in which the earth has become a single spaceship, without
unlimited reservoirs of anything, either for extraction or for pollution, and in
which, therefore, man must find his place in a cyclical ecological system which
is capable of continuous reproduction of material form even though it cannot
escape having inputs of energy.

--Kenneth Boulding, "The Economics of the
Coming Spaceship Earth", 1966

The water resources management institutional framework reflects the
relative priorities of government. Where water supply is plentiful, administrative
responsibilities are delineated based on tradition and political priorities. "But
when competition for water becomes keener, the actions of the various
departments concerned with water management come more and more in
conflict with each other, and there is frequently overlapping and loss of
efficiency. It then becomes necessary to plan and coordinate water use by
setting up frameworks that can ensure an overall approach to water
management” (Cunha et al, 1977).

Throughout the nation, water resources management is evolving. The
traditional supply management approach is being augmented with increasingly
sophisticated demand management techniques. In order to evaluate the
effectiveness of a water resource management approach, I have established the

following criteria.
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A flat (or uniform) rate is a standard price charged per unit, regardless
of quantity consumed. A declining block rate is a structure in which each
succeeding block of water consumed is priced at a lower rate than the previous
block. Depending on the current structure in place, neither method provides
incentives for conservation or equitable distribution of relative expense of water
consumption between large and small users. Lippiatt and Weber (1982)
reported decreasing block rate schedules accounted for 60% of the water
supply systems in the United States, 69% in Belgium, and 34% of residential
Canada (where 62% of systems are on fixed rates) (OECD, 1987).

figure 9: Price Rate Structures

| $ per/| 1 $ per |
] unit|__| unit |
i | ]
consumption consumption c

flat rate increasing block rate eak e

Two rate structures providing incentives for conservation are peak rates
and increasing block rates. Peak rates increase prices during periods of peak
demand (usually the summer months) either for all water consumed, or only
that amount over average (off-peak) use. Increasing block rates are provide
succeedingly higher prices for increasing increments of consumption. Peak rates
have other advantages, including the generation of additional revenues at a

time when capital maintenance and improvements customarily take place, and
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allows the utility to maintain off-peak rates as low as possible (Goldstein,
1984). Increasing block rates can prove to be a significant burden to large
industrial consumers. It is also noted that block and peak rate structures

require metering (as do other pricing structures) for each customer, in order to

document consumption.

table 2: icin res in Rh land, November
(source: Arthur D. Little, Inc. 11/20/89)

ate ructure/ no. of su ier % of tal 1
] [ I

J£lat rate I 4 ] 12.3

|flat rate with | i

jminimum charge 1 8 4{ 3.9

| ]

Idecreasing block rate | 3 | 41 .2

]decreasing block rate

| !
jwith minimum charge | 7 ] 26.9
lincreasing block rate | |
lwith minimum charge ] 3 41 4.9
| |
lvariable block rate ] 1 1 3.6
I | |
Ino information ] 4 1 7.0

Two rate structures not effected by metering are fixture rates and new
user rates. Fixture rates are based on the number of fixtures in a building or
dwelling unit. Its drawbacks include little relationship with the amount of water

actually consumed, and its lack of conservation incentives. New user rates are
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water management. Comprehensive databases and modern management and
accounting practices are required to achieve a relatively high standard of
sophistication. By ending public subsides and implementing traditional market
demand pricing based on marginal rather than average costs, consumers have
the opportunity to respond to rates which are based on considerations such as
periods of peak demand, the expense of extending a water supply distribution
system, and consumption over prescribed levels. This approach is fundamental

to the success of any serious municipal conservation effort.

Clearly, there are several water resources management models in
existence which effectively consolidate and integrate critical functions in a
comprehensive manner. The most important features of most models are the
institution of watershed districts, the combining of supply and demand
management, the addition of waste water responsibilities to traditional supply-
orientation, the maintenance of infrastructure at the regional level, and the
promotion of conservation by such means as retrofitting, public outreach, and

progressive pricing structures.
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emphasizes demand management. In this scheme, methods which promote the
conservation of water are emplo'yed.

Integration is an additional measure of the potential effectiveness of a
system. It is the degree to which the efforts of all agencies and parties relating
to the management of water resources are integrated. This spectrum ranges

from a segmented organizational structure to an integrated approach.

figure 10: Matrix of Comprehensive Approach

integration

!
I
I
I
I
I

segmentation

supply supply and demand
management management

Rhode Island’s is approach is less comprehensive than more sophisticated

management models, such as the MWRA in neighboring Massachusetts. While
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Chapter 6: Conclusions and Recommendations

By all indications, the state is moving in the direction of a more
centralized and comprehensive water resources management approach.
However, there is a question whether Rhode Island is being aggressive enough,
given the serious and growing threat of contamination of water supply sources.
As public demand increases and spreads out geographically and more and more
of the state’s population abandons local sources for the primate Scituate
system, one has to wonder at what point the government must recognize the
realities of Rhode Island’s "spaceship" economy, and take appropriate action.

In order to place a premium on the importance of fresh water as a
critical resource for the health, safety and welfare of the people of the State of
Rhode Island, the leaders of the government should establish a Rhode Island
Water Resources and Waste Water Authority (RIWRWWA). This would be a
quasi-governmental body which would report directly to the governor. In
addition, the new agency would have formal liaisons with key state regulators,
suppliers, and planners.

RIWRWWA would be the centralized authority responsible for directing
and coordinating all public water resources and waste water management
operations in the state. An executive director would be served in his or her
administrative capacity by four offices.

Administration/Public Relations would focus on operations and

maintenance of surface and groundwater supplies, water treatment, and main
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Water authorities would also derive benefits. The larger systems would
no longer be saturated with the abundance of federal and state regulatory
actions. They also would fall from the purview of the Public Ultilities
Commission, and would be encouraged to price water according to the rates
they would pay RIWRWWA for their supply.

This proposal is politically feasible. There are precedents both within the
state and in other areas of the country. With its small size and relatively
centralized state government structure, Rhode Island is in better position to enact
such a comprehensive measure than almost any other state in the nation. As it has
already done in the areas of solid waste management, recycling and municipal
comprehensive planning, the Ocean State has the opportunity to move into the

national vanguard. RIWRWWA represents an new approach whose time has come.
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