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1.0 Introduction
The purpose of this memorandum is to provide the SSTTDC and the project team with an
updated summary evaluation of the water supply and wastewater options for the Base
redevelopment and provide recommendations for decision making to determine the preferred
options to pursue for detailed evaluations as the project moves forward into the EIR process.
This memorandum provides an update of water demand and wastewater generation based on the
current development program and project schedule.
All water supply and wastewater options have been revisited and updated to reflect the current
status of six evaluation criteria:


Available Capacity



Technical Feasibility



Permits
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Schedule



Political/Public Acceptability



Regional Supply Capability



Costs

This updated evaluation forms the basis of recommendations for the preferred options,
potentially viable alternatives for further consideration and the next steps required to pursue
these options further. An appendices, which includes conceptual locational plans of all options
considered, detailed permit and schedule requirements for the preferred options and back-up
documentation to support the analysis and conclusions is provided.

2.0 Summary of Findings and Recommendations
The following summarizes the key findings and recommendations of this memorandum:

2.1

Water Supply Options

The Town of Weymouth has the capacity and is still committed to supply the Base up to
150,000 gpd on a permanent basis in accordance with the commitment letter; and they have
indicated that an additional 50,000 gpd could potentially be available. The Town has no
additional excess capacity to service the long-range needs of the Base.
Four possible supply options capable of meeting a Base demand of 1.2 mgd average day demand
were identified and evaluated:


Aquaria (Bluestone-Desalination)



Mass. Water Resources Authority (MWRA)



Local (Weymouth/Braintree) Desalination, and



Cohassett

At this time, only two long term water supply options, the MWRA and Aquaria (Bluestone –
Desalination) appear to be feasible. Considering the cost, permitting requirements and schedule
implications and risks associated with each, the MWRA is currently the preferred option. Key
points include the following:


Recent discussions with MWRA officials and the Advisory Board indicated their interest
to provide the Base with all of the water required to accommodate the entire development
program. The MWRA’s water supply capacity exceeds their current demand projections

Decision Memorandum
Water Supply and Wastewater Disposal Options
Re: Naval Air Station Development Project
Weymouth , Abington, Rockland, MA
Page 3

by more than 50 million gallons per day; more than enough capacity to service the long
term needs of the Base.


The two most significant permit challenges include the Interbasin Transfer Act approval
and a demonstration that there is no local supply available and feasible for development.
MWRA staff and Advisory Board members have indicated their willingness to work with
the project proponent to satisfy their policy requirements.



The Town of Weymouth DPW has endorsed this option as it will provide the Town with
an emergency back-up supply in the southern high pressure district of the Town.



It is estimated that the MWRA connection could be implemented in concert with Stage 1
Base development water demand in year 2008. This would preclude the need for an
expensive interim supply such as the Town of Weymouth.

Aquaria could be a viable long-term water source for the Base and supply could be potentially
available when the Base water demand is generated. This would require an expansion of their
treatment facility beyond the planned initial plant capacity and additional MEPA review and
Water Management Act approval. At this time, Aquaria is still completing permitting for their
Phase 1 facility and are in the midst of obtaining permits and licenses for the 18-mile
transmission main.
The Local Desalination (BELD) water supply option will be further evaluated as a viable
alternative only if the project proceeds beyond the current feasibility study stage and the Town of
Braintree makes a commitment to move the project forward. Similarly, the Town of Hull has just
authorized funds for the initial feasibility study of a desalination facility. It is not clear at this
time whether the facility would provide service only to the Town of Hull or whether it would be
a regional water source.
The Cohasset water supply option will be further evaluated as a viable alternative only if the
Town expresses a serious interest in selling their excess water capacity and at a volume that
would be significant to the Base development. Aquarion would also have to agree to allow
Cohasset water to be “wheeled” through their system and a connection to the Base.
An on-site well water supply will be required for the initial site irrigation needs, especially the
golf course. The preliminary estimate of well water capacity is about 360,000 gpd. It is
contemplated that this irrigation demand will be primarily satisfied in the future by treated
effluent from the WWTF and supplemented by well water, as necessary. Pump testing of the
well is required to determine the actual capacity as well as the environmental constraints. This
testing and evaluation should be undertaken in the summer 2004.
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2.2

Wastewater Disposal Options

The Town of Weymouth is still prepared to provide up to 120,000 gpd of sewer capacity
including the existing base flow of 28,000 gpd and up to 92,000 gpd of “new” flows on a
permanent basis in accordance with the commitment letter. The Town remains under a DEP
Consent Order requiring 7 gallons of inflow/infiltration (I/I) removal for each gallon of “new”
sewer capacity. The Town continues to consider any flow above the 28,000 gpd of existing flow
generated from redevelopment of the base as “new” capacity. This option is the easiest interim
wastewater option to implement but an on-site, subsurface disposal option would be more costeffective if the current pricing structure for using the Weymouth Sewer System cannot be
renegotiated. At this time, the most cost-effective approach appears to be to implement a
permanent long term wastewater option in a timely fashion to avoid the need for an interim
wastewater solution.
Three possible wastewater treatment and disposal options with capacities capable of meeting the
long term needs of the Base of 1.0 to 1.5 mgd were identified and evaluated:


A Connection to the Rockland Municipal Sewer System



A Direct Connection to the MWRA Sewer System



An On-site Wastewater Treatment Facility for Reuse

At this time, the preferred option is the On-site Wastewater Treatment Facility and Reuse.
However, all three options have significant cost and permitting risks that must be addressed to
successfully implement a long term wastewater disposal option for the Base. The other two
options must continue to be pursued as fall back positions should the preferred option be
determined to be unfeasible. Key points include the following:


The findings in the Phase 1 Report and the Massachusetts Environmental Policy Act
(MEPA) scoping document by then Secretary of Environmental Affairs, Robert Durand,
that on-site wastewater treatment and reuse is the preferred option.



Recent discussions with EPA and DEP officials indicate their support for this option as
the “right solution” from and environmental and smart growth perspective. As such,
these officials offered their commitment to work with the development team to address
the legal and regulatory hurdles that must successfully be resolved before this option can
be implemented. .



The most significant permit challenge is obtaining a National Pollutant Discharge
Elimination System (NPDES) permit for a surface water discharge to a 303 (d) nutrient
impaired water body (French Stream). Although the legal and regulatory issues with this
are formidable, state and federal regulators support the concept that treating the
wastewater to reuse standards and discharging to a constructed irrigation pond and
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wetlands prior to French Stream will result in environmental benefits to French Stream
and as such are willing to work to favorably resolve the legal and regulatory issues.


This option is currently the most cost-effective solution and, if the NPDES permit is
obtained, it can be implemented in concert with Stage 1 Base development in year 2008
and thus preclude the need for an expensive interim solution.

A connection to the Rockland Municipal Sewer System could technically be implemented but
will require extensive political and regulatory efforts associated with extending the Rockland
Sewer district beyond the Rockland corporate boundaries. In addition, any flow from the Base
will need to be in compliance with Rockland’s NPDES permit requirements for water quantity
and quality. Rockland’s NPDES permit is up for the 5 year renewal this August and the flow
and quality assessment of the Base discharge to the portion of development within Abington and
Rockland should be included in the renewal review process. It is unlikely that the political and
regulatory issues could be favorably resolved to extend the Rockland Sewer System to the
portion of the development located in Weymouth in time for the Base these discharges to be
included in the renewal evaluation.
The Direct Connection to the MWRA Sewer System is likely the best fall-back option to the OnSite Treatment and Reuse option. Although this is a technically feasible option, MWRA staff
and the MWRA Advisory Board members that we met with indicated that this option should
only be considered if no other wastewater treatment and disposal option could be implemented.
A Request for Determination of acceptability of a wastewater discharge to French Stream should
be made to DEP, as soon as possible, to start the legal and regulatory approval process for the
On-site Treatment and Reuse option. In addition, recording stream flow and water quality data
for French Stream, as it leaves the base, should be started immediately.

3.0 Water Demand and Wastewater Generation
Water demand has been calculated for the latest development program and project schedule and
is shown on Table 1, Estimated Potable and Irrigation Water Demand. Wastewater flows were
not separately calculated, but can be roughly estimated to be 90 to 95 percent of water demand.
The total average daily potable water demand for the project is estimated to be approximately 1.0
mgd and the total wastewater flow is estimated at 0.95 mgd.
Based on the current development schedule, potable water demand will not occur until the year
2008. However, some potable water and sewer service may be necessary as early as 2006, if the
golf course component moves forward in the next year or so. Although not programmed, the golf
course needs, excluding irrigation water, should be satisfied by existing services from the Town
of Weymouth.
Bio-Medical use has been estimated at 450 gpd/ksf, although it can range from 300 to 1,500
gpd/ksf. As estimated, the Bio-Medical use makes up more than half of the total estimated water
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demand. If this use were to become conventional office, the total project demand would be
reduced by over 500,000 gpd.
The primary irrigation use is the golf course, which will need 500,000 gpd during the initial
grow-in period and then approximately 300,000 gpd thereafter during the peak irrigation season.
It is estimated that general landscape irrigation will require another 150,000 gpd, staged-in as the
project is developed. This demand could vary greatly depending on the level of irrigation of
landscaped areas and recreation fields.

4.0 Update on Water Supply Options Considered
The following provides an update on the status of the water supply options that have been
considered as an interim or long-term source of potable water or irrigation work. These options
are shown diagrammatically on Figures 1 and 2 in Appendix A.

4.1

Town of Weymouth Municipal System

The Town currently has the capacity and is still committed to supply the Base up to 150,000 gpd
in accordance with the commitment letter. Representatives of the Weymouth DPW have
indicated that an additional 50,000 gpd could potentially be made available based on the Town’s
current system capacity. Any significant water allocation to the Base beyond this amount is not
likely.
There is a mitigation fee of a one-time up front charge of $10/gallon based on estimated daily
usage. The DPW has identified existing water main replacement in Route 18 that will be
necessary to service the Base. To the extent that this work is performed by the Base project, it
will be credited against the mitigation fee.

4.2

On-Site Well

The pump testing program for the on-site well location has been approved by DEP and is
recommended to occur this summer. The preliminary estimate of capacity is about 360,000 gpd.
DEP wants to limit use of well water on the Base because of water quality issues related to
contamination from prior Base uses and major concerns about adverse impacts to wetlands,
vernal pools, stream flows and other resource areas. Therefore, it is recommended that the
permitting and development of an on-site well water supply be restricted for usage as an
irrigation supply. Use as an irrigation supply will be more easily permitted by DEP than as a
potable water source.
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4.3

Aquarion (Hingham – Free Street Well No. 4)

DEP has reported that Aquarion’s request for a Determination of Insignificance for an Interbasin
Transfer Permit will not be granted. The Department of Conservation and Recreation (formerly
DEM) is concerned about drawdown in the wetlands adjacent to the well field and possible
impacts to stream flow in the watershed. Consequently, it is expected that the net capacity of
Aquarion’s system will not increase significantly. Therefore, the Aquarion system is not likely to
be a long-term, viable water supply for the Base.

4.4

Aquarion (Bluestone - Desalination)

Aquaria is in the process of completing permitting that would provide approvals for the initial
withdrawal and treatment of up to 5.0 mgd. They are finalizing an agreement with the City of
Brockton to provide up to 4.1 mgd over a 10-year period. Aquaria is also in negotiations with
other communities, including the Town of Norton, that will commit most of the remaining
capacity currently being permitted. Delivery of this initial water supply capacity is also
contingent upon obtaining permits and licenses to construct an 18 mile transmission main from
Dighton to Brockton, a process that is still in its early stages.
An increase in the withdrawal and treatment capacity up to 10 mgd would require a MEPA
Notice of Project Change and a demonstration of no unforeseen impacts to the Taunton River
Estuary from Phase 1 and a demonstration of water need for future users. Consequently, pending
future permitting, Aquaria could be a viable long-term water source for the Base and supply
could be potentially available when the Base water demand is generated. Supply would likely be
from Aquaria water that is “wheeled” through the Brockton distribution system and then via a
dedicated line to the Base.

4.5

Cohasset Municipal System

The Town is currently completing Water Management Act permitting for their surface water
supply. DEP reports that their supply is likely to show an excess capacity of approximately 2
mgd beyond their long-term demand projections. A 2-mile water main is being designed that will
transmit water from the Cohasset system to the Aquarion system for the purpose of supplying the
Erickson retirement project with up to 300,000 gpd. In preliminary discussions with Aquarion,
they have indicated an interest in allowing Cohasset water to be “wheeled” through their system
to supply the Base.
Recent feedback from the Cohasset Board of Water Commissioners indicates that there is
significant public opposition to the Town selling any of its excess water capacity. To do so
would require approval by the Water Commissioners and favorable Town Meeting action.
Consequently, unless there are positive signs by the Town that they are favorably inclined to sell
their excess capacity, this is not a viable water supply option to be pursued at this time.
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4.6

Braintree Electric Light Department (BELD)
Desalination Facility

BELD is currently studying the feasibility of a new power generation plant that would use its
waste heat to supplement a companion desalination facility. Both facilities would be located at
the site of the Town’s existing power station in North Braintree on the Fore River. The
desalination facility would have a capacity of approximately 5 mgd which would be mostly
marketed to new large water users.
The BELD proposal is in a very early preliminary feasibility stage. If proven to be economically
and technically feasible, the combined/water generation project would have to be approved by
Town Meeting action. Because of the conceptual nature of this project and the fact that dual
permitting of two separate facilities (power plant and desalination facility) would be required at
the local, state and federal level, it has been concluded that this is not a viable water supply
option to be pursued at this time, but warrants further monitoring.

4.7

Town of Hull Desalination Facility

Similar to the BELD option, the Town of Hull has just authorized funds for the initial feasibility
study of a desalination facility. It is not clear at this time whether the facility would provide
service only to the Town of Hull or whether it would be a regional water source. Because of the
conceptual nature of this project, it has been concluded that this is not a viable option at this
time, but warrants further monitoring.

4.8

MWRA Direct Connection

Recent meetings with MWRA officials, technical staff and Advisory Board have substantiated
the MWRA’s excess capacity to be able to accommodate all of the Base’s potable water needs as
well as their desire to service the Base as an individual customer. MWRA’s Law Division has
provided a legal analysis which concludes that the SSTTDC is a “local body” and thereby
capable of being served by the MWRA under their enabling legislation.
It was made clear by the MWRA that the Base must be an individual user and that any water
main connection to the Base would be a private line for the sole use by the Base development.
Delivery of water to the Base would be from a new dedicated water main from Quincy (MWRA
Section 22) to the Base via the Route 3 and Route 18 ROW.
There are two main issues with regard to obtaining permits and approvals to implement this
water supply option. First is a demonstration that there is no local water supply available and
feasible for development. A second and related issue is the justification for an Interbasin
Transfer if another local or regional source may be available, regardless of the cost or permit
status of the alternative source. The MWRA staff and Advisory Board members seemed to be
willing to work with the Base to address these issues.
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5.0 Update on Wastewater Options Considered
The following provides an update on the status of the wastewater options that have been
considered as an interim or long-term solution. These options are shown diagrammatically on
Figures 2.

5.1

Town of Weymouth Municipal System

The Town is still prepared to provide up to 120,000 gpd of sewer capacity including the existing
base flow of 28,000 gpd and up to 92,000 gpd of “new” flows on a permanent basis in
accordance with the commitment letter. The Town remains under a DEP Consent Order
requiring 7 gallons of inflow/infiltration (I/I) removal for each gallon of “new” sewer capacity.
The Town continues to consider any flow above the 28,000 gpd of existing flow generated from
redevelopment of the base as “new” capacity.
There are two I/I projects that have been designed and permitted and are capable of yielding
84,000 gpd of new capacity. These two projects carry an estimated combined price tag of
$2.8M. The Town also requires an additional connection fee of $7.00/gal and the current sewer
use fees are $6.80/kgal. With escalation at 2.5% per year, the total amortized cost for the year
2014 (mid point of the 20 year life cycle period) would be $19.64/kgal.
The Town has between 20,000 and 35,000 gpd of capacity in their existing sewer bank within the
Old Swamp and Lower Central Interceptor Sewer sub-basin areas that can be allocated to new
tie-ins. However, Brad Hays, Weymouth DPW, stated that no existing sewer bank capacity
would be made available to the Base.

5.2

Direct Connection to the MWRA Sewer System

A dedicated sewer force main connecting the Base to MWRA’s Braintree/Weymouth
Interceptor would bypass the Town of Weymouth’s collection system and thus would avoid the
I/I mitigation costs and the connections fees. A direct sewer connection to the MWRA Sewer
System could be designed to meet the full capacity of the project and would not be limited to the
120,000 gpd capacity of the Weymouth Collection System. The MWRA currently has 385,000
gpd of sewer flow from the Base programmed into their design of the North Weymouth Relief
Interceptor which is scheduled for completion this year. For sewer flows greater than the
385,000 gpd, the base will have to provide I/I mitigation on a 4 to 1 ratio. Preliminary capital
cost estimate for a 1.0 mgd force main and pump station is $5.3 M. Adding an allowance of $3.5
M for I/I reduction and the MWRA forecasted 2014 user fees of $7.95/kgal results in a 2014 total
amortized cost of $9.24/kgal. This option does not have the benefit of reusing treated
wastewater for irrigation.
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5.3

Connection to the Rockland Municipal Sewer System

The connection to the Rockland Municipal Sewer System would entail a new sewer force main
and pump station leaving the Base on Union Street and extending to approximately Webster
Street where it is anticipated that the existing collection system has sufficient capacity to handle
the entire flow from the Base. If flows are limited to only those portions of the development
located in Rockland and Abington, then re-enforcement and up grading the existing collection
system and pump station in Rockland may be all that is required. Extending the Rockland
collection system to include the entire base could technically be implemented, but will require
extensive political and regulatory efforts associated with extending the Rockland Sewer district
beyond the Rockland corporate boundaries. Any flow from the Base will need to be in
compliance with Rockland’s NPDES permit requirements for water quantity and quality.
Rockland’s NPDES permit is up for a 5 year renewal this August; the flow and quality
assessment of the Base discharge from the portion of development within Abington and
Rockland should be included in the renewal review process. It is unlikely that the political and
regulatory issues could be favorably resolved to extend the Rockland Sewer System to the
portion of the development located in Weymouth in time for these discharges to be included in
the renewal evaluation.
The $10 M capital cost estimate for this option includes the new force main and pump station
and an allowance for I/I reduction and improvements for the expansion and up-grade of the
Rockland Wastewater Treatment Plant. Adding the estimated 2014 user fees of $6.16/kgal
would result in a 2014 total amortized cost for this option of $8.59/kgal. If an additional
treatment facility was added to treat effluent from the Rockland wastewater treatment plant to
meet reuse standards and a dedicated pump station and force main was provided to pump the
treated effluent back to the Base to meet irrigation needs the 2014 total amortized costs would
increase to $10.29/kgal.
Costs for discharging flows to the Rockland system that are generated from development on the
Base that occurs within Rockland and Abington can only be determined once there is better
definition of the quantity of flow that would be generated. If a NPDES permit cannot be
obtained for the on-site treatment option, this option may be a desirable alternative.

5.4

On-site Wastewater Treatment, Reuse and Surface Water
Discharge

The option of treating all of the wastewater generated by the redevelopment of the Base in an onsite, tertiary treatment, wastewater treatment plant capable of meeting reuse standards and
reusing the treated wastewater for golf course and general irrigation throughout the development
was identified in the Phase 1 Report and by the Secretary of Environmental Affairs as the
preferred wastewater option. Based on recent meetings with DEP and EPA, this treatment
system can be designed to achieve a treated water quality standard that will result in a “net
benefit” to French Stream and thus make an NPDES permit obtainable. The surface water
discharge is necessary to handle effluent from the plant during the parts of the year that irrigation
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water is not required since the capacity of a subsurface disposal system, designed to meet the
capacity of the facility, is not feasible. If the NPDES permit can be obtained, this option is the
most cost-effective and environmentally desirable alternative for wastewater disposal.
Preliminary capital cost estimate for a 1.0 mgd treatment facility and associated constructed
wetlands is $11.4 M. Adding the forecasted 2014 user fees to cover cost of treatment and
management of the system of $3.88/kgal results in a 2014 total amortized cost of $6.65/kgal;
28% less than the MWRA Direct Connection which is the next most cost-effective alternative.

5.5

On-site Wastewater Treatment, Reuse and Surface Water
Discharge Subsurface Disposal

An on-site WWTF with in-ground disposal could be a viable interim option for the Base
development, especially if the permitting of a surface water discharge becomes protracted. In
2002, Rizzo Associates conducted an initial site screening study to determine locations on the
Base that may be suitable for the subsurface disposal of treated wastewater (see Memorandum
Report in Appendix C).
This study included a review of available subsurface explorations that had been conducted on the
Base over the years. This data gave a general indication of soils conditions, depth to groundwater and bedrock conditions. This initial investigation identified at least four promising
locations that had suitable conditions to warrant more detailed study, including field testing and
modeling. At that time, potential sites were being evaluated for the potential discharge of up to
400,000 gpd, which would require a disposal area of about 8 acres.
Even if sites could be identified that were suitable for disposal of only 100,000 to 200,000 gpd,
this could be an alternative to the Town of Weymouth and the required high mitigation costs.
The on-site treatment facility could be the initial phase of the long-term WWTF and surface
water discharge. The subsurface disposal system could also be used on a permanent basis to
foster ground-water recharge. Treatment is required on a subsurface discharge system with a
capacity greater than 10,000 gpd.

6.0 Summary of Costs, Schedule and Permitability
Table 2 (Appendix A) provides a comparison of all of the water, wastewater and irrigation
options considered. All water supply and wastewater options have been revised and updated to
reflect the current status of each of the following evaluation criteria.


Available capacity



Technical Feasibility



Permits
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Schedule



Political/Public Acceptability



User Fees and Amortized Costs

The Cohasset option has replaced Aquarion (Free Street Well) as a water supply option and an
MWRA direct connection has been added as a new wastewater disposal option. Amortized costs
are presented for two time frames, 2004 and 2014, to show the affect of forecasted increases in
user fees.

7.0 Recommended Water Supply Option
The recommended long-term water supply option for the Base development project is a direct
connection to the MWRA water system in Quincy. This is based on its reliability as a long-term
water supply for the Base, and with a reasonable expectation of permitting success, and it could
be available at the onset of expected water demand from the proposed Base development. The
MWRA provides a historically reliable, high quality water source that can give confidence to
potential Base developers/tenants who are considering a long range commitment to locate at the
Base.

7.1

Description of Water Supply Option

This option would consist of a new dedicated water main from Quincy (MWRA Section 22 near
the Blue Hills Storage Facility) to the Base. The preferred routing would be via the Route 3 and
Route 18 ROW, a distance of approximately 7.4 miles (see Appendix C, Memorandum on
MWRA Water Transmission Main Routing Alternatives). This is the most direct routing
alternative and requires roadway ROW access primarily from the Mass Highway Department
and in limited local roads in the Towns of Quincy and Weymouth.
The Weymouth DPW has endorsed the routing within the Route 18 ROW, especially if this new
water main could provide an emergency water supply to the southern end of the Town (high
pressure district). Route 18 is also scheduled for reconstruction from Route 3 to the Base as part
of the proposed Base development transportation improvements. Due to the length of this water
main extension, a booster station and disinfection may be required along the route.

7.2

Permitting Steps

The permits and approvals required to become an MWRA customer and to implement the water
supply connection are listed in Appendix B, Permits and Approvals Related to MWRA Water
Supply Connection. In general, the major permitting steps include the following:
1.

MEPA Process (ENF and EIR)
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2.

Interbasin Transfer Act Approval

3.

MWRA Approval including approvals by the State Legislature and Governor

4.

Water line connection and extension permits by the MWRA

5.

Road opening permits from


Town of Quincy



Town of Weymouth



Mass Highway Department

6.

Wetland Protection Act Notice of Intent filings to the Towns of Quincy and Weymouth
for water main work within wetland resource areas.

7.3

Implementation Schedule

A draft permitting schedule was presented for comment by the MWRA staff and members of the
MWRA Advisory Board. The schedule showed and aggressive, multi-track permitting process
that ended with MWRA Board, Legislature and Governor approvals within 20 months and a final
water supply contract within 22 months. Based on MWRA’s input, we believe that this is a
doable schedule, especially if the following steps are taken:
1.

Informal coordination review begins with the MWRC (Interbasin Transfer Act Approval)
and MWRA and Advisory Board early in the EIR preparation process

2.

The preparation and issuance of the Draft EIR can provide suitable documentation for
formal MWRA and MWRA applications

The above steps have been incorporated into an overall MWRA Permitting Timeline in
Appendix B.
If the permit process proceeds expeditiously and the design and ROW acquisition can be
accomplished simultaneously during the latter stages of permitting, it is likely that this water line
construction could be completed in concert with the Stage 1 Base development water demand in
year 2008. If not, the Town of Weymouth’s commitment to supply up to 150,000 gpd would
extend the required delivery timeframe for MWRA water until 2009, a most achievable goal at
this time. Consequently, it is recommended that the terms water of a agreement with the Town of
Weymouth be formalized as soon as possible and no later than the filing of the project EIR,
scheduled for the Spring of 2005.
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7.4

Risks Related to this Preferred Option

The primary risk of pursuing this option is in satisfying MWRA’s policy which requires a
demonstration that there is no local supply available and feasible for development. There is no
definition or precedence as to the meaning of a “local supply”. Consequently, it may be argued
that either BELD, Cohasset or Aquaria are more of a potential local supply, regardless of
permitting status or cost to implement. However, based on our meetings to date, it does appear
that the MWRA and its Advisory Board are very much interested in selling their vast excess
water capacity to new, large customers such as the Base development project, especially one that
is starting from scratch and can incorporate water conservation and other Smart Growth
principles. Both the MWRA staff and the Advisory Board have expressed a willingness to work
with the Base to satisfy their policy requirements.

7.5

Water Supply Alternatives to be Evaluated in EIR

Although all of the aforementioned water supply options will be presented and discussed in the
DEIR, it is proposed that the following alternatives be presented as being potentially viable and
therefore, included for detailed environmental assessment in the EIR:
1.

Short-term Interim Water Supply Options:


2.

Town of Weymouth municipal system (per commitment letter)

Long-term Water Supply Options:


MWRA direct connection



Aquaria (Bluestone-Desalination)



BELD (Power generation/desalination)



Cohasset Municipal System



On-site well (irrigation water supply only)

The BELD water supply option will be evaluated as a viable option only if the project proceeds
beyond the feasibility study stage and the Town of Braintree makes a commitment to implement
the desalination component of the project. The Cohasset water supply option will be evaluated as
a viable option if the Town expresses a serious interest in selling their excess water capacity and
at a volume that would be significant to the Base development project.
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8.0 Recommended Wastewater Disposal Option
In Secretary Durand's ENF Certificate (10/20/00), he strongly urged that sustainable design
elements be incorporated in the project design to the maximum extent possible in accordance
with Executive Order 385 - Planning for Growth. The Secretary specifically identified on-site
treatment and reuse of wastewater as one of the sustainable design elements to be incorporated in
the project. The Phase 1 EIR Report (5/02) identified on-site treatment with reuse as the
preferred option for addressing the wastewater from the Base redevelopment. The investigations
conducted to date found this alternative to be the most politically acceptable and cost-effective
way of meeting both the wastewater and the irrigation service needs for the Base development.

8.1

Description of Wastewater Disposal

A WWTF economically designed for tertiary treatment would include flow equalization, grit and
screenings removal, two trains of anoxic/aerobic contactors followed by membrane filters, fabric
filters or granular media filters and UV disinfection. The effluent quality after treatment must
meet water reuse regulatory limitations for spray irrigation (tertiary water quality). An additional
ozonation process would have to be considered if the reuse plan ultimately includes use of
treated wastewater for toilette flushing. The capital cost estimate for a 1.0 mgd treatment plant
designed for an irrigation reuse system is approximately $11.4 M. The footprint of the 1.0 mgd
wastewater treatment facility will require between 0.75 and 1.0 acre plus five to ten acres of
constructed wetlands.
The effluent from the on-site wastewater treatment facility will be used to meet the need for 0.30.5 mgd of irrigation water currently projected for the 18-hole golf course, playing fields and
other general irrigation needs. The Massachusetts Interim Guidelines on Reclaimed Water
(January 2000) requires the design of an alternate final disposal system, preferably a subsurface
discharge system, which can accept the capacity of the average daily flow for the reuse system
assuming peak flows have been equalized. However, given the soil condition characteristics at
the Base, a groundwater discharge system capable of handling flows of 0.5 mgd or more does not
appear to be technically feasible based on the preliminary review of the hydrogeology on the
Base. However, it may be possible to discharge up to 100,000 to 400,000 gpd to a subsurface
system if suitable space and soil conditions can be found. This may be an important piece of the
ultimate wastewater discharge plans.
As an alternative to the on-site groundwater discharge option, the discharge of treated
wastewater through an irrigation pond and then through constructed wetland was developed and
reviewed with respect to capital costs, technical capabilities and permitability. The irrigation
pond would be a deep, lined pool followed by a series of natural stepped pools and marshes that
would be designed as part of the water features for the proposed golf course. Ultimately the
water from the ponds and marshes would discharge to French Stream. The constructed wetlands
and marshes would be designed to serve as replication wetlands to mitigate wetland takings in
other parts of the project. These wetlands would be designed to provide the added benefits of
recharge to the groundwater, water quality and quantity improvements, recharge to surface water
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drainage systems on and off the Base and the creation of significant wildlife habitat and
community green space.
Five to ten acres of wetlands will be required to provide adequate hydraulic capacity and the
desired wetland conditions to accommodate the discharge from the plant at an estimated cost of
$142,000/acre. The wetland costs are included in the capital cost of approximately $11.4 M for
the on-site wastewater reuse and disposal option. The estimated operations and maintenance
costs for the on-site reuse and disposal option is $3.03/kgal. The amortized cost for this option
for a 20 year project life is $6.50/kgal which makes this the most economical solution for the
combined wastewater and irrigation water option. This is also the option that has the greatest
benefits from a smart growth perspective and has already been identified as the preferred option
in the previous Phase 1 EIR.

8.2

Permitting Steps

Obtaining the necessary NDPES and water reuse permits for the on-site reuse and disposal
option pose a formidable permitting hurdle that will need to be overcome to implement this
option. However, recent conversation with state and federal regulators indicate that the approach
we are proposing is not only acceptable but preferred to the alternative disposal options. The
permitting steps include the following:
1.

Request for Determination of Acceptability

2.

MEPA Process (ENF and EIR)

3.

NPDES Permit

4.

DEP Reuse Permit

5.

DEP and EPA Wastewater Collection and Treatment System Permits

6.

Wetland Protection Act Notice of Intent Filings

8.3

Implementation Schedule

A draft permitting schedule showing an aggressive, multi-track permitting process that ended
with approvals within 20 months is provided under Appendix B.

8.4

Risks Related to this Preferred Option

The primary risk of pursuing this option is in obtaining NDPES Permit for a surface water
discharge to French Stream. To do this, we would have to demonstrate a net benefit to French
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Stream. Based on our meetings to date, it appears that the DEP and EPA officials agree that if the
net benefit can be demonstrated, that these permits should be obtainable.

8.5

Wastewater Alternatives to be Evaluated in EIR

The following wastewater options will be presented and included for detailed environmental
assessment in the DEIR:
1.

Short-term Interim Wastewater Options:

2.



Town of Weymouth municipal system (per commitment letter)



On-site subsurface disposal system

Long-term Wastewater Options:


MWRA direct connection



Rockland Municipal System



On-site Wastewater Treatment and Reuse
a. Surface waste discharge
b. Subsurface discharge

9.0 Recommended Next Steps
The following next steps and action items are recommended to be done in 2004 to advance those
viable water supply and wastewater options in preparation for their inclusion and more detailed
evaluation in the EIR process.

9.1

Water Supply Options

Town of Weymouth


Conduct leak detection study of existing Base Water System (requirement of Town’s
Consent Order).



Conduct study of the condition of the existing water distribution infrastructure system at
the base (requirement of Phase 1 MEPA Certificate).

Decision Memorandum
Water Supply and Wastewater Disposal Options
Re: Naval Air Station Development Project
Weymouth , Abington, Rockland, MA
Page 18



Determine required Weymouth water system improvements required to implement Phase
1 service per letter agreement; evaluate with regard to Route 18 intersection and road
widening work.

On Site Well


Renew Navy license for pump test work.



Conduct pump test and preliminary modeling to determine well capacity.



Review results with MA DEP to get preliminary determination of likely withdrawal
capacity.

Aquarion Water Company (Hingham)


Monitor results of Water Management Act and Interbasin Transfer Act permitting of Free
Street Well No. 4 to determine if there will be permitted excess capacity for possible
interim Base usage.

Aquaria (Bluestone – Desalination)


Initiate discussions with the City of Brockton to determine their interest in reselling
excess water to the Base and determine price for water usage and “wheeling”.

BELD (Local Braintree Desalination)


Monitor results of feasibility study currently underway and action by the Town to move
the project forward.

Cohasset


Monitor the interest of the Town in selling their excess water supply capacity. If there is
positive interest, pursue quantity, schedule and cost issues with Town for further
consideration as a viable alternative in the EIR.

MWRA


Contact the MHD and City of Quincy to determine the cost, schedule and permit issues
related to a water main routing within City streets and Mass Highway ROW; confirm
preferred routing alignment



Confirm the adequacy of the MWRA distribution system and connection requirements at
the proposed point of tie-in.
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Meet with the Department of Conservation and Recreation staff to determine issues that
will have to be addressed with regard to Interbasin Transfer and availability of “local
supplies”.



Work with MWRA staff and Advisory Board to prepare detailed permitting plan and to
draft language for Legislative Action to allow Base to become an MWRA community.



Prepare conceptual design of water line extension suitable for the evaluation of impacts
in the EIR document.

9.2

Wastewater Treatment and Disposal Options

Town of Weymouth


Meet with DEP to discuss possibility of defining interim sewer flows from the Base as
existing rather than “new” flows to avoid the DEP Consent Order, I/I mitigation costs for
a short term interim disposal alternative.



Renegotiate the current agreement with the Town to make the alternative economically
feasible as an interim option.

On-Site Treatment and Subsurface Disposal


Conduct a field exploration program to determine location and suitability of soil
conditions for subsurface disposal. To be conducted only if Request for Determination of
Acceptability for the surface water discharge is denied or otherwise restricted.



Prepare and file Notice of Intent for field exploration program.



Conduct field exploration program and preliminary modeling to determine discharge
capacity.



Review results with MA DEP to get preliminary input on subsurface discharge permit
and prepare/submit permit application.

On-Site Treatment and Surface Water Disposal


Submit Request for Determination of Acceptability for surface water discharge



Collect flow and water quality data for French Stream as it leaves the Base



Prepare 10% level of design suitable for evaluation of environmental impacts
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Appendix A

Naval Air Station Development Project
Weymouth, Abington, Rockland, MA

Prepared: 5/06/04
Rev: 5/10/04

Table 1
Estimated Potable and Irrigation Water Demand

Residential
Multi-Family
Single-Family
Units Water Demand
DU's
Water Demand
gpd, ADD
gpd, ADD

Bio-Med
S.F. Building Water Demand
gpd, ADD

Commercial
Office
Retail
S.F. Building Water Demand
S.F. Building Water Demand
gpd, ADD
gpd, ADD

Rooms

Hotel
Water Demand
gpd, ADD

TOTAL POTABLE
WATER DEMAND
gpd, ADD

Year
2006
2008
2009
2010
2011
2012
2013
2014
2015
TOTALS

580
678
582
171
178
242
0
124

92,049
107,656
92,338
27,167
28,178
38,438

2,555

155

41,711

155
155

41,711
41,711

19,653

156

41,980

405,479

621

167,111

Irrigation Water Demand
Golf Course
Gen. Irrigation
gpd, Peak Usage
gpd, peak Usage

250,000
250,000
250,000
250,000

112,500
112,500
112,500
112,500

100,000

80,000

3,760

1,000,000

450,000

80,000

3,760

100,000

300

20,700

0
92,049
223,356
246,549
160,367
186,149
80,149
0
61,632

300

20,700

1,050,250

3,200

3,200

CUMULATIVE
DEMAND BY
YEAR

Year
2006
2008
2009
2010
2011
2012
2013
2014
2015

Notes
1
2
3
4
5
6
7
8
9
10

500,000
300,000
300,000
300,000
300,000
300,000
300,000
300,000
300,000

0
11,602
28,152
31,075
20,213
23,463
10,102
0
7,768

500,000
311,602
339,754
370,830
391,043
414,505
424,607
424,607
432,375

Assumed total program for Bio-Med and Office is 1,000,000 SF, which was proportioned based on acreage.
Multi-Family demand based on 2.3 persons/unit and 69 gpd/person.
Single-Family demand based on 3.9 persons/DU and 69 gpd/person.
Bio-Med demand based on 450 gpd/KSF.
Office demand based on 47 gpd/KSF.
Retail demand based on 32 gpd/KSF.
Hotel assumed at 300 rooms and demand based on 69 gpd/room.
Peak seasonal irrigation demand for golf course during grow-in period estimated to be 500,000 gpd, and 300,000 gpd thereafter.
Peak seasonal irrigation demand for general landscape irrigation previously estimated to be 150,000 gpd.
Flows based on development program information as provided by Kimley-Horn and Associates, May 7, 2004.

Rizzo Associates, Inc.
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Table 2 -- Water ,Wastewater, Irrigation Options Summary
Available Max.
Day Capacity
(gpd)
WATER
Town of Weymouth (Permanent- 20 years)
Town of Weymouth (Interim - 7 years)
On-site Well
Cohasset/Aquarion
Mass. Water Authority (MWRA)
Aquaria ( Bluestone) Desalination
Local (Weymouth/Braintree) Desal
WASTEWATER
Town of Weymouth (Permanent- 20 years)
Town of Weymouth (Interim -7 years)

Technical
Feasibility
.

Permits
.

Anticipated
Schedule
(Availability)

Political /
Public
Acceptability

Regional
Supply
Capability

200,000
200,000
4
360,000
< 1,500,000
>2,000,000
>2,000,001
>2,000,001

Easy
Easy
Moderate
Easy
Moderate
Moderate
Unknown

Easy
Easy
Unpermittable
Easy
Difficult
Moderate
Moderate

Now
Now
2-3 years
1-2 years
3-5 years
2-3 years
3-5 years

Acceptable
Acceptable
Concerns
No
Concerns
Concerns
Concerns

No
No
No
No
Possible
Yes
Yes

120,000
120,000

Easy
Easy
Moderate /
Difficult

Easy
Easy
Moderate /
Difficult

2003
2003

Acceptable
Acceptable

No
No

2006

Concerns

No

2004
2
Users Fees
($/kgal)

2014
Users Fees
($/kgal)

2004
Amortized
Cost3
($/kgal)

2014
Amortized
Cost3
($/kgal)

$2.0 M
$2.0 M
$2.65 M
$3.39 M
$14.7 M
$6.9 M
Unknown

$4.33
$4.33
$2.70
5
$7.35
$2.63
$7.20
Unknown

$5.54
$5.14
$3.46
$7.35
$4.71
$9.22
Unknown

$5.85
$9.81
$3.82
$7.87
$7.10
$9.30
$5.50

$7.06
$10.62
$4.58
$7.87
$11.81
$11.32
$7.04

$2.1M
$2.1M

$7.80
$7.80

$9.98
$9.27

$17.46
$39.93

$19.64
$41.40

$10.0 M
$16.8 M

$4.81
$4.84

$6.16
$6.20

$7.24
$8.93

$8.59
$10.29

Capital

Cost1

.

Town of Rockland
1. No irrigation water provided
2. Rockland upgraded with reuse water

1,000,000

On-site Treatment and Reuse7
MWRA Direct Connection
MWRA Direct Connection
IRRIGATION
On-site Well
On-site Well
Rockland Reuse
On-site Reuse

1,000,000
385,000
1,000,000

Moderate /
Difficult
Moderate
Moderate

Difficult
Easy
Difficult

2-3 years
1-2 years
2-4 years

Preferred
Easy
Concerns

No
No
No

$11.4 M
$4.2 M
$8.5 M

$3.03
$5.09
$5.09

$3.88
8
$7.95
8
$7.95

$5.81
$6.75
$6.38

$6.65
$9.61
$9.24

<100,000
>100,000
522,000
522,000

Easy
Easy
Moderate
Moderate

Easy
Difficult
Moderate
Moderate

1-2 years
1-2 years
2-3 years
3-67 years

Acceptable
Concerns
Concerns
Acceptable

No
No
No
No

NA
NA
$6.8 M
No Add

NA
NA
$1.48
No Add

NA
NA
$1.89
No Add

NA
NA
6
$6.41
No Add

NA
NA
$6.82 6
No Add

Notes
1 Capital Costs includes 4.5% Mobilization/Demobilization costs, 20%Engineering costs, and 25%Construction Contingency Fee. ENR Construction Index = 6635
2 Water user fee includes wholsale cost of water and/or O&M costs for treatmet and $1.00 /kgal for billing and conveyance maintenance costs.
3 Amortized Cost includes the User Fee + construction cost amortized over the life of the project and divided by the average amount of water produced . Unless otherwise noted, the lifecycle of the project
used for the amoritzed cost is 20 years based on MWRA Life Cycle Cost Analysis procedurews.
4 The capacity of the on-site well or Free Street well is uncertain and according to DEP may be severley restricted to avoid adverse environmental impacts to surrounding wetlands and vernal pools.
. Costs are based on the listed capacity assuming this capacity will be sustainable.
5 The user fee of $7.35/kgal is based on the agreement between Erickson, Cohasset and Aquarion.
6 Rockland reuse amortized cost assumes 500,000 gpd of ADF is provided for 5 months of the year over a 20 year period
7 On-site reuse requires that the development at the base has advanced to the where the amount of wastwater generated is equal to or exceeds the irrigation needs.
8 Escalated to 2014 Rates based on MWRA Rate Forecasts
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Permits and Approvals Related to MWRA Water Supply Connection
The following outlines the likely permits and approvals related to the implementation of a
MWRA water supply connection.

Item No.

Approval Entity

Comment

MEPA

Includes water line
extension

MEPA

Full EIR and Interbasin
Transfer approval process
needed; includes water line
extension

3a

MWRC Staff

Review/recommendation

3b

MWRC Board

Vote

MADEP

For management of Base
water distribution, use, and
conservation

5a

MWRA Staff

Review/recommendation

5b

Advisory Board Staff

Review/recommendation

1

Permit/Approval
ENF, EOEA Secretary’s
Certificate

2

EIR, EOEA Secretary’s
Certificate

3

Interbasin Transfer Act
Approval

4

Water Management Act
Permitting

5

MWRA Approval

Operations Subcommittee
5c

Review/recommendation

5d

Advisory Board Executive
Committee

Vote

5e

Advisory Board

Vote

5f

State Legislature

Vote/approves legislation
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5g

Governor

Approves legislation

MWRA Board of Directors
5h

Vote

6

Water Line Connection
to MWRA system

7

Water Line Extension
from MWRA system to
Base

7a

Road Opening Permits,
Water Line Easements

MWRA

Towns of Quincy &
Weymouth, MHD
Towns of Quincy &
Weymouth

7b

Technical review/approval
of plans and specifications

Notice of Intent

2 of 2

For work within
jurisdictional areas of
Wetlands Protection Act
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Time Frame
Months
A.

B.

Jun
1

Jul
2

Aug
3

2004
Sep
4

Oct
5

Nov
6

Dec
7

Jan
8

Feb
9

Mar
10

Apr
11

EIR Process (MEPA)
Prepare Scope/Review with MEPA & Agencies
Prepare DEIR
Internal Review
Publication & Comment Period
Prepare FEIR
Internal Review/ Agency Comments
Publication & Comment Period/Cert. Issued

Prepared: 4/08/04
Revised 5/12/04

Permitting Timeline for Preferred Water and Wastewater Options
May
12

2005
Jun
Jul
13
14

Aug
15

Sep
16

Oct
17

Nov
18

Dec
19

Jan
20

Feb
21

Mar
22

2006
Apr
May
23
24

Jun
25

Jul
26

Submit
DEIR 4/15/05

2
6
1
2
3
1
2

Water Supply Permitting

Town Meetings
Begin 3/3/05

Planning/Analysis
Prepare Alternatives Analysis/Prefered Alt. Prelim. Design

4

Interbasin Transfer Act Approval (MWRC)
Informal Agency coordination/ review
App. Complete/Public Hearing Process
Staff Rec./Public Hearing
MWRC Review/Approval

4
6
1
1

Master Plan
Approval 1/1/05

Water Management Act Approval (DEP)
Prepare Water Resources Management Plan
Informal Agency coordination/ review
App. Complete/Agency Review & Approval

4
4
6

MWRA Approval
Informal Agency coordination/ review
MWRA Formal Review of Supplemental Report
Advisory Board Staff Review
Operations Subcommittee Review
Advisory Board Exec. Com./ Board Approvals
Legislature/Governor Approvals
Staff Summary
Water Supply Contract
C.

4
7
2
2
1
14
1
1

On -Site Irrigation Well Permitting
Renew Navy License for Site Work
Conduct Pump Test; Prepare/Submit New Source Final Report
Prepare Water Management Act Permit Submission
Agency Review/Approval
Prepare Permit to Construct
Agency Review/Approval

1
6
3
9
1
3
Notes:
1. Assumes Full EIR and Interbasin Transfer Act approval are required.
2. Assumes Draft EIR documentation is suitable for MWRA and MWRA application.
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Time Frame
Months
D.

Prepared: 4/08/04
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Permitting Timeline for Preferred Water and Wastewater Options
Jun
1

Jul
2

Aug
3

2004
Sep
4

Oct
5

Nov
6
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May 25, 2007

Mr. Terry Fancher
Executive Director
South Shore Tri-Town Development Corporation
223 Shea Memorial Drive
South Weymouth, MA 02190
Re:

Local Water Resources Management Plan
Former South Weymouth Naval Air Station Base
Weymouth, Massachusetts

Dear Mr. Fancher:
Tetra Tech Rizzo is pleased to submit the following Local Water Resources Management Plan
(LWRMP) for Southfield, the former South Weymouth Naval Air Station (the Base).
This Plan is based on the information provided in the FEIR for Southfield and is a working
document to be used and adopted by the proposed utility district that SSTTDC will establish to
oversee the operations of the water, wastewater and stormwater systems for the proposed
development. The LWRMP is required as part of the Interbasin Transfer Act and must be
approved by the Mass. Water Resources Commission and adopted as a working document by
SSTTDC as a criterion for admission to the Massachusetts Water Resources Authority as a
member community for water supply.
Please feel free to contact me at 508-903-2027 with any questions.
Very truly yours,

John M. Henderson, P.E.
Water Program Director
P:\12700000\12700583\WATER\FEIR\Temp\Revised LWRMP\LWRMP_04202007_Revised 05012007_jack_damir.doc
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1.0

Introduction

The goal of the Local Water Resources Management Plan is to integrate water supply,
wastewater and stormwater planning for Southfield, the former South Weymouth Naval Air
Station (the Base). The Plan summarizes existing information presented in the Final
Environmental Impact Report (FEIR) for the proposed master plan for use in evaluating
alternatives and to assist in making decisions to meet and control future water supply wastewater
and stormwater needs in ways that are protective of environmental resources and public health.
The Plan addresses these needs through infrastructure and institutional arrangements and follows
the plan outline identified in Appendix B of the ITA Performance Standards.
The Plan will ultimately be adopted and used by a proposed utility district that will be
established by the South Shore Tri-town Development Corporation (SSTTDC), the municipal
governing authority for Southfield, as a planning tool to ensure sustainable water wastewater and
stormwater management practices are developed and implemented.
This Plan includes the following:
•

A comprehensive listing of existing and potential water supplies both locally and
regionally

•

A description of the existing wastewater and stormwater facilities

•

A summary of Southfield’s watersheds and basin hydrology, as well as, an inventory of
the natural resources within the Base

•

A summary of the existing regional planning documents and resources

•

An identification of the future water and wastewater needs with alternatives for meeting
those needs

•

Discussion of the implementation plan to meet the future needs that minimizes
environmental impacts and is protective of public health

2.0

Background

The Base is a tract of approximately 1,450 acres of land located in the towns of Weymouth,
Rockland and Abington which has been renamed as Southfield for the proposed redevelopment
master plan. See Figure 2-1. The Base served initially as an airship installation for coastal
surveillance, later becoming a major training base for Navy and Marine Reserve aviators. In the
fall of 1995, the Base Closure and Realignment Commission recommended closure of the Base.
The proposed master plan for the redevelopment of the Base is detailed in the 2007 FEIR. The
redevelopment is a mixed use plan which consists of residential housing, commercial/ industrial
space, civic and educational facilities, an 18-hole golf course, and playing fields. The total
average daily potable water demand at full build-out for the development is estimated to be as
high as 1.4 mgd.
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The projected build out demand of 1.4 mgd estimated for the Draft EIR was made up of
approximately 0.6 mgd of non-commercial demands and 0.8 mgd of commercial demand that is
primarily targeted for high demand biotechnology research, development, and manufacturing.
Biotechnology has highly variable demands which may only be realized if and when high
demand biotechnology locates in the commercial areas. Given the uncertainty in these demands,
the project has requested approval and authorization for the full 1.4 mgd water supply from the
MWRA and has completed the environmental impacts analysis for this volume of water under
the Inter Basin Transfer Act (ITA). However, should the biotechnology component fail to
materialize due to economic or market conditions, build out demands could be as low as 0.65
mgd (0.63 mgd for non-commercial and approximately 0.02 mgd for commercial). Given the
high costs for water and for wastewater treatment, the project is proposing to phase the wholesale
purchase of water to an initial supply of 0.65 mgd from the MWRA and an initial wastewater
treatment capacity of 0.65 mgd for groundwater discharge and irrigation reuse. The wastewater
treatment facility will be expandable to 1.05 mgd to provide up to 0.4 mgd of reuse water for
commercial/biotechnology demands should those demands materialize. This allows the project
to obtain additional water from the MWRA as demands are demonstrated assuming the
development progresses as planned while avoiding the need to go back to the MWRA Board, the
Legislature, and the Water Resources Commission (WRC) for ITA approval. However, to
increase supply above the 0.65 mgd limit initially proposed will require the payment of
additional admission fees to the MWRA and will also require additional approval from MEPA to
determine that an environmentally acceptable wastewater disposal plan has been developed and
can be implemented for any flows above the initial 0.65 mgd capacity. This approach will
preserve any ITA and legislative approval for the 1.4 mgd transfer from the donor basin while
leaving only the impacts to the receiving basin and how the additional 0.65 mgd of wastewater
will be disposed of as the remaining approval issues.
Table 2-1

Water Demand (million gallons per day)

User Category
Residential
Commercial/Biotechnology

DEIR
0.48
0.81

Office/Retail
Hotel
Institutional
Special Use
Coast Guard
TOTAL

0.05
0.01
0.01
0.03
0.01
1.40

Current Plan
0.48
0.42 (0.40 provided by reuse
water)
0.09
0.01
0.01
0.03
0.01
1.05 (0.4 as reuse water and 0.65
supplied by MWRA)

In addition to the 1.4 mgd of estimated demand for potable water, the project will require an
estimated demand of 200,000 to 300,000 gpd for the golf course and 100,000 to 200,000 gpd for
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general site irrigation. Irrigation water will be from the on-site irrigation well, an indirect reuse
water plan using reclaimed wastewater to recharge groundwater; from the wastewater
reclamation facility as a direct reuse water plan; and/or from the potable water supply system, in
that order of preference. Direct reuse of wastewater will preferentially be directed for
commercial reuse rather than for irrigation.
Details of the Water Supply Program, the Wastewater Management Plan and the Stormwater
Management plans are described in the Draft EIR Sections 3.6, 3.7 and 3.8 respectively. These
sections were modified and updated for FEIR. In general, the water supply program as described
in Section 10 of the FEIR is from the MWRA and the proposed supply and infrastructure is
adequate to meet the projected demands through build-out.
The on-site wastewater management system is designed to maximize reuse, minimize impacts
on wetlands and surface waters, and provide environmental benefit to the site through the
restoration of a section of French’s Stream. A significant hydrogeologic investigation and
groundwater modeling effort was undertaken to define the impacts of the on-site wastewater
management system (see FEIR Section 9.4) resulting in a wastewater treatment plant and
groundwater discharge capacity for an average day design wastewater flow 0.65 mgd.
Commercial water demands for biotechnology will be supplied by up to 0.4 mgd of reuse water
(highly treated wastewater). The revised plan is described in Section 9.2. If wastewater flows
exceed the design capacity of 0.65 mgd average day flows, additional wastewater disposal
facilities may be required.
Section 8 of the FEIR provides the details of the Stormwater Management plan for the project.
The plan meets the criteria set forth in the DEP Stormwater Management Policy for
redevelopment projects and sets measurable goals to improve stormwater management over the
conditions when the Base was operated as a military facility. The FEIR details how the Project’s
stormwater management plan will reduce flooding hazards upstream and downstream of the Base
(Section 8.4), improve the water quality in the receiving waters (Section 8.6) and maintain or
increase the level of groundwater recharge (Section 8.5).
The integration of the Water Supply, Wastewater Management and Stormwater Management
Plans detailed in the Draft EIR and the FEIR constitutes a complete and effective Local Water
Resources Management Plan.
2.1

Watershed and Basin Hydrology Overview

Southfield is located within two major drainage basins: the South Coastal and the Boston Harbor
Drainage Basins, as defined by the USGS Water Resources Division and the Massachusetts
Water Resources Commission. These watersheds are depicted on Figure 2-2.
2.2

Community Water Supply and Demand Overview

Historically during full operation of the Base, the potable water usage averaged 112,000 gpd,
with maximum day usage of up to 150,000 gpd, all of which was supplied by the Town of
Weymouth. However, as presented in the FEIR, the existing water supply and distribution
3

system will be completely replaced by the proposed development. The proposed water supply
system includes:
•

Approximately 8 miles of 12-inch diameter ductile iron transmission main connecting
the Base to Section 22 of the MWRA water supply system in Quincy;

•

A 1.15 million gallon ground level storage tank;

•

A 1.8 mgd (maximum day demand) booster pumping station;

•

A 250,000 gallon elevated storage tank

Once the dedicated pipe is completed and Southfield has joined the MWRA as a member
community and a permanent water supply sufficient to meet Southfield demand at full build out
is operational, the Base expects to cease use of the supply provided by the Weymouth municipal
system, making that capacity available to other Weymouth users.
MWRA water will supply all residential and retail water demands and some commercial and
irrigation water demands. However, reclaimed wastewater will be used preferentially for all
commercial and irrigation water needs to the extent allowable before potable water is used for
these demands.
2.3

Existing Community Planning Information Resources

Other planning documents have been prepared that contain information on water, sewer,
stormwater, and other environmental resources on the Base. These documents include:
•

Master Plan – www.ssttdc.com

•

Notice of Project Change dated December 15, 2005 – www.ssttdc.com

•

Supplemental Analysis with Addenda – www.ssttdc.com

•

Draft EIR –www.ssttdc.com

Also, the 2007 Final Environmental Impact Report (FEIR) prepared for the redevelopment
project includes updated detailed information on the existing and proposed water,
wastewater, and stormwater infrastructure.

3.0

Water Supply

3.1

Existing Water Supply and Demand

The original water supply and distribution system on the Base will be abandoned in its entirety
and will be replaced with the new dedicated connection to the MWRA (see Figure 3-1)and a new
distribution system designed to meet the 1.4 mgd average day demand of the project.
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The water supply transmission storage and pumping facilities will be constructed by 2009 and
the new distribution system will be constructed by phases as the development program
progresses. Figure 3.2 shows the proposed water supply facilities for the project build out. The
Town of Weymouth will provide an emergency back-up supply under a proposed Mutual Aid
Agreement. Mutual Aid Agreements with Abington/Rockland and Hingham will also be
explored.
3.2

Source Water Protection

SSTTDC adopted an aquifer protection by law (Appendix A - SSTTDC Water Resource
Protection District By-Law) prior to the determination by MassDEP that there is no
economically developable public water supply source on the Base. Even with this adoption there
is no intent to change this By-Law.
3.3

Water Supply Options

The sole source for water supply for Southfield has been selected as the MWRA which has more
than adequate capacity to meet the build-out demands. The Draft EIR (Section 4.2), provides
details on the twelve possible water supplies which were identified and investigated for their
ability to provide part or all of the 1.4 mgd of water needed to supply the proposed
redevelopment of the Base. Section 10.4 of the FEIR summarizes the alternatives analysis.
3.3.1

Local

In 2005, a six day pump test, in conformance with the MassDEP New Source Approval process,
was conducted on the aquifer located on the west side of the Base to determine if this aquifer
could supply up to 0.36 mgd of water for a municipal water supply. The results of the pump test
concluded that, given the low safe yield and the high cost of treatment to remove high
concentrations of naturally occurring iron, manganese, and hydrogen-sulfide, the development of
this supply as a potable source of water supply is economically unfeasible. DEP confirmed this
conclusion and also authorized the use of the well as a seasonal irrigation well to supply water
for the golf course. The irrigation well is located in the same area as the proposed groundwater
discharge system for the wastewater treatment plant. Given this new source of recharge, the
irrigation well will operate as an indirect reuse irrigation system.
3.3.2

Regional

A total of 12 regional water supply sources were evaluated in Section 4.2 of the Draft EIR as
potential water supply options for the Base. The MWRA supply option was selected as the
preferred water supply option as detailed in Section 10.4 of the FEIR.
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4.0

Wastewater and Stormwater

4.1

Existing Wastewater Management

The original wastewater management system on the Base, prior to the Southfield development,
will be completely abandoned and a new collection system, a new on-site wastewater treatment
and reclamation facility (WRF) and a new on-site groundwater disposal system will be
constructed as detailed in Section 9.2 of the FEIR. Wastewater generated by the Project for the
full build-out conditions will be treated at the WRF. In keeping with DEP reclaimed water
standards, EOEA Water Conservation Standards, Water Resources Commission policy, and the
Sustainable Development goals established for the Project (see FEIR Section 2.7); a portion of
the reclaimed water will be reused on-site for irrigation and appropriate industrial and
commercial uses. The portion of the reclaimed water not used for these purposes will be
recharged to the groundwater in the vicinity of French’s Stream via a leaching chamber system.
4.2

Existing Stormwater Management

The original stormwater management system on the Base will be completely replaced with a new
system, designed to be in full compliance with the DEP Stormwater Management Policy for
redevelopment projects.
The DEP Policy sets measurable goals to improve stormwater management over the existing
condition to achieve reduced flooding hazards upstream and downstream of the site, to improve
the water quality in the receiving waters, and to maintain or increase the level of groundwater
recharge. The new Stormwater Management Plan and facilities, as detailed in Section ?? of the
FEIR, will implement peak flow controls, water quality enhancing elements, groundwater
recharge facilities, Low Impact Development techniques, and other features to improve the
existing condition.
The Stormwater Management Plan addresses stormwater on two levels: On a Base-wide level as
incorporated into the Corporation’s Regulatory Framework, to establish the stormwater
management capacity that must be achieved in each sub-basin; and on a project-specific level.
for each phase of development, which will be required to meet DEP’s stormwater management
standards as defined under the Corporation’s Regulatory Framework.
Stormwater management facilities will be implemented as follows:
•

Master stormwater management facilities for each sub-basin on the Base have been sized
and designed to meet or exceed DEP Stormwater Standards for the portion of the Master
Plan development proposed within each sub-basin. The Corporation’s Regulatory
Framework requires that these facilities be designed and built such that stormwater
management sufficient to meet DEP requirements is in place for each phase of
development, as well as each individual development project within each phase.

•

The Corporation’s subdivision and wetlands regulations require that each redeveloped
site be designed consistent with DEP’s stormwater management requirements, and that
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stormwater management system designs and backup data be submitted to the Corporation
for review and approval.
•

Master stormwater management facilities may be developed by the master developer,
either alone or in conjunction with Individual project developers, or by individual project
developers.

•

The master stormwater management facilities will provide a specified level of stormwater
management capacity per sub-basin. The rest of the required stormwater management
capacity required by a proposed project must be provided via site-specific facilities and
measures, proposed by the proponent of each individual development project, and
regulated by the Corporation.

•

Operation and maintenance responsibilities will be defined during the Corporation’s
project review and approval process. Facilities will be managed by the Corporation,
project proponents, or both, as may be required by permit conditions and cooperative
agreements. Periodic cleaning of catch basins will be addressed.

The stormwater management system will be integrated with the proposed site layout to maximize
the potential improvements. Areas located between the proposed development and the existing
wetlands will be used to provide detention and water quality measures. LID techniques, such as
routing of roof runoff to infiltration basins and pervious areas and the use of pervious pavement
where soil conditions permit, will be integrated into the site layout.
In addition, an operations and maintenance plan will be developed for stormwater management
facilities, to be implemented by the Corporation, project proponents, or both, as may be required
by permit conditions and cooperative agreements. The following maintenance program is
proposed to ensure the ongoing effectiveness of both the permanent and the construction-based
structural water quality controls previously described:
•

Inspect stormwater basins once annually, in the spring, for cracking or erosion of side
slopes, embankments, and accumulated sediment. Necessary sediment removal, earth
repair, and reseeding will be performed immediately upon identification.

•

Clean catch basins twice annually to remove accumulated sand, sediment, and floatable
products or as needed based on results of inspection.

•

Clean water quality units twice annually or more as needed to remove accumulated sand,
sediment, and floatable products.

•

Sweep paved areas, at a minimum, two times per year, once in the spring and once in the
fall.

•

Routinely pick up and remove litter from the parking areas, islands, and perimeter
landscape areas in addition to regular pavement sweeping.
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•

Routinely inspect dumpster and compactor locations for spills. Remove trash litter from
the enclosure and dispose of properly.

As other Best Management Practices (BMPs) are selected, this plan will be augmented.
4.3

Wastewater Reuse

Reclaimed wastewater will be used for irrigation of the golf course and for commercial reuse as
process water and cooling water where appropriate. The on-site irrigation well will be an indirect
reuse of reclaimed wastewater since the groundwater discharge system will be located in the same
area is the irrigation well. Conventional championship golf courses can use as much as 500,000
gpd (36-40 million gallons (mg) per growing season) of irrigation water during the initial grow-in
period and approximately 300,000 gpd (24-28 mg per season) thereafter during the peak irrigation
season. However, the proposed golf course is being designed with water conservation features
which will reduce water use to as low as 200,000-300,000 gpd and approximately 20 mg per
season for a normal year and 30 mg per season for the initial grow-in period or during a drought
year. During the peak eight-week summer period, irrigation water will be applied to the golf
course every other day or approximately four days a week. During spring and fall, the irrigation
watering cycle may be cut back to twice or even once per week. A Withdrawal Permit BRP WM
03 application for the proposed irrigation well is required under the Water Management Act, and
a Draft Water Management Act Application will be submitted to the MassDEP. See Appendix C “Draft Water Management Act Application”.
Beyond the golf course, general landscaping irrigation will be desired in commercial areas linear
parks along major roadways, public parks, recreational fields, mixed use areas and residential
areas. Irrigation demands for these areas combined are estimated at between 100,000 gpd to
200,000 gpd depending on the level of irrigation, the extent of landscaped areas, and the number
of recreational fields. These facilities and their irrigation demand will be phased in as the Project
is developed. The use of reclaimed water for irrigation will be maximized after other applicable
industrial demands for reuse water have been met.

5.0

Natural Resources

5.1

Basin Streamflow Conditions

5.1.1

Boston Harbor

The Neponset River, Weymouth (Fore and Back) River and Weir River basins are located in
Norfolk, Suffolk, and Plymouth Counties, and contain all or part of 24 cities and towns,
including the cities of Boston, Brockton, and Quincy. The terrain is gently rolling, with altitudes
that range from sea level to about 100 ft above sea level. The following description of the water
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resources in the Weymouth and Weir basins is based on Hydrologic Investigations Atlases 4841
and 5042.
The Weymouth River basin covers about 63 square miles and the Weir River basin covers about
20 square miles of eastern Massachusetts. Although the lower parts of the basins are heavily
urbanized, the upper parts are over 70 percent forested3. The basins contain many small lakes
and ponds, and, in their lower parts, marshes. The Weymouth River basin has 22 lakes and
ponds, 10 of which cover at least 10 acres, and the Weir River basin has at least 7 lakes and
ponds. The largest lake in the Weymouth River basin is Great Pond Reservoir (Great Pond) in
Randolph, which is 329 acres4. The largest lake in the Weir River basin is Accord Pond in
Hingham, Norwell, and Rockland, which has an area of 95 acres5. Although the Weir River
subbasin will not be directly impacted by base redevelopment Weir basin was designated as
highly stressed in July 2005, based on the methodology approved in the 2001 Stressed Basins in
Massachusetts report. The WRC designation can be found at:
http://www.mass.gov/dcr/waterSupply/intbasin/docs/weirReclass.doc.
The major rivers in the basins generally flow northeastwardly through an area of low hills south
of Boston to Boston Harbor. The stream gradients in the lower parts of the basins are low, while
those in the upper parts are moderate. Old Swamp River in the Weymouth River basin drops
about 16 ft/mi from the headwaters area in Rockland to the USGS streamflow-gaging station
near South Weymouth, about 4 river miles to the south. Streamflow in many of the sub-basins is
affected by groundwater pumping, and most of the major streams are affected by regulation of
storage facilities. Most of the discharge from the drainage areas above Great Pond Reservoir in
Braintree and Randolph and above Great Pond in Weymouth is impounded and used for
municipal supplies.

1

Brackley, R.A., Fleck, W.B., and Meyer, W.R., 1973, Hydrology and water resources of the Neponset and
Weymouth River basins, Massachusetts: U.S. Geological Survey Hydrologic Investigations Atlas 484, three
sheets, scale 1:31,680

2

Williams, J.R., and Tasker, G.D., 1974, Water resources of the coastal drainage basins of south-eastern
Massachusetts, Weir River, Hingham, to Jones River, Kingston: U.S. Geological Survey Hydrologic
Investigations Atlas 504, two sheets, scale 1:48,000.

3

Wandle, SW., Jr., 1984, Gazetteer of hydrologic characteristics of streams in Massachusetts-- Coastal River
basins of the North Shore and Massachusetts Bay: U.S. Geological Survey Water-Resources Investigations
Report 84-4281,60 p.

4

Massachusetts Department of Environmental Quality Engineering, Division of Water Pollution Control,
1976, Compilation of lakes, ponds, and reservoirs relative to the Massachusetts Lake Classification
Program: Westborough, Mass., 124 p.

5

Massachusetts Department of Environmental Management, Division of Water Resources, 1978 (up- dated
March 19831, A guide to public lakes, ponds and reservoirs of Massachusetts, 129 p
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Following is a summary of streamflow data collected from two continuous gaging stations in the
Boston Harbor watershed.
Old Swamp River near South Weymouth, Mass. (Weymouth Back River basin)

•

Drainage area: 4.50 square miles

•

Average discharge: 9.29 cfs (Oct. 1966 to Sept. 1985)

•

Extremes for period of record:
o Maximum discharge: 590 cfs (May 1984)
o Minimum discharge: 0.11 cfs (Sept. 1971)

•

Low flow (14 years of record):
o 7-day 2-year low flow: 0.35 cfs
o 7-day 10-year low flow: 0.16 cfs

The Water Resource Commission (WRC) has implemented a program to classify the
environmental vulnerability or stress level of basins in Massachusetts. The definition of stress
includes streamflow quantity, quality and habitat factors. The intent of the stressed basin
classification is to flag areas which may require a more comprehensive review of environmental
impacts or require additional mitigation. For the purpose of the stressed basin analysis, a number
of statistics were used to rank stream gages within the high, medium and low classifications.
Per the 2001 Stressed Basins in Massachusetts report, the Old Swamp River gage is classified as
medium stressed, which means that the net outflow equals or exceeds estimated natural 7Q10
flow.
Town Brook at Quincy, Mass. (Weymouth Fore River Basin)

•

Drainage area: 4.22 square miles

•

Average discharge: 8.93 cfs (Oct. 1972 to Sept. 1985)

•

Extremes for period of record:
o Maximum discharge: 381 cfs (May 1975)
o Minimum daily discharge: 0.62 cfs (Sept. 1980)

•

Remarks: Diurnal fluctuations caused by plant upstream. Flow regulated by Old Quincy
Reservoir up- stream.
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5.1.2

South Coastal

The South Coastal Watersheds consist of 14 coastal river watersheds with a total drainage area of
approximately 240.7 square miles that span over all or part of 19 municipalities. The major
coastal watersheds include the North and South Rivers (combined drainage area 105 square
miles), the Jones River (30 square miles), and the Gulf/Bound Brook (16 square miles).
The North and South River basins are located in Norfolk and Plymouth Counties and include all
or part of 13 towns. The area is largely residential and increasingly rural southward, with
business and light-industrial centers along some sections of primary roads. The following
description of the water resources of the North and South River basins is based on Hydrologic
Investigations Atlas 5046.
The North and South River basins cover about 105 square miles of eastern Massachusetts7.
Many wetlands and small lakes and ponds exist throughout the basins. Many wetland areas,
especially south of the North River, are used to cultivate cranberries. There are 57 lakes and
ponds, 30 of which cover at least 10 acres. The largest lake is Oldham Pond in Pembroke, which
is 235 acres8. The North and South Rivers flow into an estuary, which extends about 13 miles
upstream along the North River and about 8 miles upstream along the South River, and is
bordered by tidal marshes for many miles above its mouth at Massachusetts Bay. The tidal
reaches of streams in the basins contain a mixture of fresh and salt water. The freshwater portion
of the North River in the upper part of the basin is called the Indian Head River. Stream
gradients are low throughout the basins.
Following is a summary of streamflow data collected from the continuous gaging station in the
South Coastal watershed.
Indian Head River at Hanover, Mass. (North River Basin)

•

Drainage area: 30.2 square miles

•

Average discharge: 62.1 cfs (Oct. 1966 to Sept. 1985)

•

Extremes for period of record:

6

Williams, J.R., and Tasker, G.D., 1974, Water resources of the coastal drainage basins of south-eastern
Massachusetts, Weir River, Hingham, to Jones River, Kingston: U.S. Geological Survey Hydrologic
Investigations Atlas 504, two sheets, scale 1:48,000.

7

Wandle, S.W., Jr., and Morgan, M.A., 1984, Gazetteer of hydrologic characteristics of streams in
Massachusetts-Coastal River basins of the South Shore and Buzzards Bay: U.S. Geological Survey WaterResources Investigations Report 84-4288, 30 p.

8

Massachusetts Department of Environmental Quality Engineering, Division of Water Pollution Control,
1976, Compilation of lakes, ponds, and reservoirs relative to the Massachusetts Lake Classification
Program: Westborough, Mass., 124 p
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o Maximum discharge: 1,390 cfs (Mar. 1968)
o Minimum discharge: 0.14 cfs (Sept. 1980)
o Minimum daily discharge: 0.18 cfs (Sept. 1980)
•

Low flow (15 years of record):
o 7-day 2-year low flow: 4.6 cfs
o 7-day 10-year low flow: 1.3 cfs

Per the 2001 Stressed Basins in Massachusetts report, the Indian Head River gage is classified as
medium stressed, which means that the net outflow equals or exceeds estimated natural 7Q10
flow.
5.2
5.2.1

Major Water and Natural Resources
Rivers and Streams

Perennial Streams and Drainage Ditches

French Stream is located in the South Coastal Basin. The perennial (year-round) West Branch of
French’s Stream begins off-site to the west across Route 18, and flows onto the site and under
Calnan Road, then along Calnan Road and Runway 17-35 to exit the Base at its southerly extent.
Its character is that of a drainage ditch constructed to move water off runways built in former
wetlands. Three intermittent (non-year-round) stream tributaries flow into the West Branch from
the west, enters a series of culverts just north of Runway 8-26, and travels approximately 1,200
feet underground. The TACAN Outfall, a perennial stream, and another outfall to the east, both
collect water from the developed portion of the Base and combine to flow into the West Branch
from the east.
The East Branch of French’s Stream begins east of Taxiway C north of Twin Ponds, and flows to
the south to exit the site just east of where the West Branch exits. Its character is also a ditch
created to provide rapid runoff from the site. It has no tributaries. The headwater of this Stream
is the intermittent stream in the ditch that drains the area south of Runway 8-26.
Old Swamp River is located in the Boston Harbor Basin. The Old Swamp River flows through
the eastern clear zone of Runway 8-26. The River has a different character than French’s
Stream, not having been ditched for drainage purposes. It is heavily vegetated with a variety of
wetland plants, and is narrow, usually about three feet wide except in an area up- and downstream from the road to the runway approach lighting, where it has been widened. It is an ORW
as tributary to Whitman’s Pond, a water supply for the Town of Weymouth.
The Old Swamp River has two perennial tributaries on the Base, one each north and south of
Runway 8-26. Each carries drainage from developed areas into the River.
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Another ditch system on the Base drains the wetlands south of the U.S. Coast Guard Housing
Area around the “East Mat” area into the northern tributary to the Old Swamp River. This ditch
directs water into an underground culvert for approximately 600 feet. The “East Mat” area is an
1800-foot diameter paved area, formerly use as a landing and storage area for LTA craft.
Drainage from this area is divided between the two main on-site drainage basins. The eastern
portion drains easterly to the Old Swamp River, both northern and southern tributaries, and the
western portion drains southerly under Runway 8-26 through the TACAN Outfall.
5.2.2

Ponds and Lakes

There are two open water wetlands resource areas on the Base. One is a wetland of about 0.9
acres, west of Calnan Road. This is a red maple and scrub-shrub wetland with open water within
its boundaries.
The other open water on the Base is called Twin Ponds, an area that is the result of excavation
activities. There are two ponds under low groundwater conditions and one when the
groundwater in the area is high, because the ponds merge under high groundwater conditions.
The ponds were surveyed by the United States Fish and Wildlife Service (USFWS) in August of
19879, during a drought when water levels were lowered about 2.3 feet. The ponds have a
maximum estimated depth of 4.5 and 4.6 feet, northern and southern ponds respectively. The
areas of the Ponds are estimated to range between 0.4 and 0.6 acres for the Northern Pond and
0.5 and 0.8 acres for the Southern Pond. USFWS observed sparse eastern bladderwort
(Utricularia sp.) in both ponds. Yellow water lily (Nuphar or Nymphaema sp.) was also
observed in the Southern Pond. This species was observed again in 2000 during the RAI
wetlands investigation.
5.2.3

Wetlands and Vernal Pools

Wetlands on the Base have undergone extensive disturbance due to construction on the site.
Wetlands extant in 1941 have been dredged, filled, and ditched to provide swift storm drainage
off runways, taxiways and other developed areas. Other forested wetland areas have been cut, so
that forest stands today are even-aged. It is this extensive disturbance that has had a great effect
on the quality and type of wetlands on the Base for the past 60 years. See Figure 5-1 for a view
of the USGS Topographic Quadrangles of 1941 and 1947 to compare the pre-airfield wetlands
with wetlands extant today.
Wetland Delineation and Mapping

Two interpretive mapping efforts for the Base have occurred over the past 20 years. In the
1980s, the USFWS created a National Wetland Inventory (NWI) of wetlands habitats. The
USFWS used the Cowardin hierarchical classification system to describe aerial photo9

McLaughlin, Everett A., 1987. Naval Air Station, Weymouth Massachusetts, Natural Resources
Management Plan, Long Range Fish and Wildlife Management Section, U.S. Fish and Wildlife Service,
Laconia, NH 30 September 1987.
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interpretation of stereo photography at a scale of 1:24,000. In the late 1990s, the Massachusetts
Geographic Information System (MassGIS) created a wetland datalayer at a scale of 1:5,000.
In 2000 and 2001, the wetland resources on the Base were delineated by RAI. About 4,800
wetland delineation flags were placed in the field, creating nearly 60 miles of wetlands
delineations lines. Figure 5-2 - Existing Site Wetlands, shows the site wetland resource areas.
Mapped on-site wetland resources include Bordering Vegetated Wetlands (BVWs), Isolated
Land Subject to Flooding (ILSF), and Riverfront Area (RFA). Other wetland resources on site
include Banks and Land Under Waterbodies and Waterways (LUWB). The Banks and LUWB
are usually located within other wetland resource areas. Isolated Vegetated Wetlands (IVWs),
subject to Section 401/404 of the Clean Water Act are also mapped, with one in Abington, six in
Rockland, and 12 in Weymouth. There are 56 separate wetland systems mapped on-site. Some
systems include more than one type of wetland.
Wetland Jurisdictions

Wetland jurisdictions on the Base are dependent upon zoning. The Perimeter Area is under the
jurisdiction of the Host Communities. The Central Redevelopment Area is under the jurisdiction
of the Corporation’s Conservation Commission. The entire site is in under the jurisdiction of
DEP's Southeastern Regional Office.
The Towns of Abington, Rockland and Weymouth and the Corporation’s Conservation
Commission has approved the Base wetlands delineations.
Forested and Scrub-Shrub Wetlands

Palustrine forested wetlands, seasonally flooded with saturated water regimes, are the
predominant wetland on the Base. They are associated with both French’s Stream and the Old
Swamp River on the west and east sides of the site, respectively. Many of these wetlands have
been disturbed by earthmoving activities.
Of the 56 separate mapped wetlands areas, 28 are classified as palustrine forested broad-leaved
deciduous, 13 are a mix of palustrine broad-leaved deciduous and needle-leaved evergreens, and
18 are a mix of one of the preceding and palustrine scrub-shrub broad-leaved deciduous, with
only four of these uniquely palustrine scrub-shrub broad leaved deciduous.
There is a complex of wetlands in the northwest corner of the site adjacent to French’s Stream.
South of the senior housing-zoned parcel is another small wetland area. Both of these complexes
drain to the West Branch of French’s Stream. South of Trotter Road is a red maple swamp that
connects to another red maple swamp and then to the West Branch of French’s Stream through
an intermittent stream along the west boundary of the Base.
In the southwest corner of the site, south and west of the West Branch of French’s Stream is a
complex palustrine broad-leafed wetland, in an area that appears to have been used as a borrow
pit and deposition area for the previous land use.
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A large (50-acre) palustrine wetland forms the headwaters of the East Branch of French’s stream,
on the eastern portion of the Base, and also drains to the Old Swamp River: there is a watershed
divide through the center of this wetland. This drains through another palustrine forested broadleaved wetland complex to the main branch of the Old Swamp River.
There is one palustrine scrub-shrub wetland between the northerly section of the West Branch of
French’s Stream and the clear zone of Runway 17-35. Another is south of Runway 8-26 in an
area bordered by unimproved roads and fields associated with the runways. There are three other
small (less than 2,000 s.f.) isolated depressions that also are classified as scrub-shrub wetlands.
Emergent Wetlands

There are nine emergent wetlands on site. These usually contain water year-round, and plants
grow past the elevation of the water surface to leaf and/or flower. Five of these sites are within
other wetlands systems. Four are unique and discrete. One is located in the southeast section of
the site, and is dominated by shrub willow and highbush blueberry. It is isolated, just over one
and one-half acres in size, and has been classified as a certifiable vernal pool.
Two other discrete emergent wetlands are less than one-half acre in size and are dominated by
broad-leaved cattail and purple loosestrife. Both of these are along the extreme easterly
boundary of the site and extend to the east, off-site.
One other discrete emergent wetland is along the extreme westerly boundary of the Base, and is
also dominated by broad-Leaved cattail and purple loosestrife. This 1.65-acre wetland also
extends off-site, to the west.
Vernal Pools

Vernal pools are designated by the state’s Division of Fisheries and Wildlife and Environmental
Law Enforcement and are offered protection pursuant to the Wetlands Protection Act. Vernal
pools are confined basin depressions that are important habitat to a variety of species. NAI
performed a vernal pool breeding areas investigation10 on the Base in 2001. The Natural
Heritage and Endangered Species Program (NHESP) Potential Vernal Pool Data Layer was
utilized in investigating the entire site for vernal pools. Normandeau Associates, Inc. (NAI)
located a total of 19 potentially certifiable vernal pools on the site. Sixteen of these potentially
certifiable vernal pool breeding areas contained the requisite species for certification in 2001.
Three of the areas either were reported by others or did not contain the requisite numbers of
obligate evidence to be certifiable with 2001 observations.
5.2.4

Wildlife Habitat and Fisheries

The Base lies within the Southern New England Coastal Plains and Hills sub-ecoregion within
the larger Northeastern Coastal Zone ecoregion. Natural communities in this region are
10

Normandeau Associates, Inc, 2001. Vernal-Pool Breeding Areas at the Former Naval Air Station,
Weymouth, Abington and Rockland Massachusetts, R-18992.001 August 2001.
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dominated by pitch pine/oak, white pine, mixed oak forests, and wetlands of various
compositions (Swain and Kearsley, 2000).
By the 1800s, historical land use practices such as timbering, agriculture, and grazing had
impacted the vast majority of lands throughout New England and likely impacted most wildlife
habitats and populations onsite. Prior to the Base construction, land use in the region was
predominantly farmland, and wildlife habitats had already been considerably altered from their
pre-European composition, structure, and dynamics. Base construction in the early 1940’s
cleared all but a few small forested areas and heavily modified wetland and drainage patterns,
significantly fragmenting the remaining ecosystems onsite. Subsequent clear-cutting and
grassland maintenance necessary for visibility on the Base have kept much of the site in an early
successional state. Invasive, introduced plant species are found throughout the site.
Although the landscape of New England has been significantly altered during the past 350 years,
the surrounding region, including the Base, still exhibits a variety of valuable wildlife habitats.
As a means both to locate these areas and to establish the relative importance of wildlife habitat
on the Base, the most recent version of the MassGIS Land Use Datalayer was used to identify
land uses and cover types within a three-mile radius (approximately 18,000 acres) around the
base. In doing so, it was necessary to update some of the MassGIS mapping of the Base to more
accurately reflect current land use and known undeveloped habitats. This updating process is
based on recent field observation and data collection.
Analysis of the MassGIS data identified six MassGIS land use/cover types as representing
habitats that could provide a range of habitat values (e.g., breeding, nesting, foraging resting, and
escape cover) to a variety of wildlife types. Land use and cover types that were used in the
analysis include pasture, forest (including forested wetland), non-forested wetland, open land
(including grasslands), urban parks (including public and institutional green space and vacant
undeveloped land) and open fresh water. Table 5-1 presents the results of the MassGIS analysis
identifying acreage of potential wildlife habitats within a 3-mile radius of the Base and on the
Base.
Table 5-1

Land Uses / Cover Types
Land Use/Cover Type Description

Pasture (including extensive agriculture)
Forest (including forested wetland)
Non-forested freshwater wetland
Fresh open water
Open land, abandoned agriculture, power lines,
and areas of no vegetation
Urban parks, cemeteries, public & institutional
greenspace and vacant undeveloped land
Developed areas
TOTALS

* Totals do not account for rounding.
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Within 3 -Mile
Radius of Base
(ac)
35
7,743
101
558
686

Base (ac)

55

-

8,919

362

18,099*

1,450*

563
27
2
498

Some of the lands within the 3-mile radius study area have been specially identified for
conservation purposes. These lands include Estimated Habitat for Rare Wildlife, Priority Habitat
for Rare Species, Contiguous Natural Lands (CNL), Bio-map Core Habitat, Bio-map Supporting
Natural Habitat and Areas of Critical Environmental Concern (ACEC).
Relying on recent MassGIS mapping data layers, Figure 5-3 identifies the location of these lands
within the 3-mile radius study area overlain with the six potential wildlife habitats listed above
Conservation designations for rare species include both “Estimated Habitat for Rare Wildlife”
and “Priority Habitats of Rare Species” data layers. “Estimated Habitat” includes drawn
estimations of the habitats of state-protected rare wildlife populations that occur in Resource
Areas subject to regulation. Such habitats are not equivalent to Resource Area delineation, but
are designed for use with the Wetlands Protection Act Regulations. “Priority Habitat” consists
of drawn estimations of important state-listed rare species habitats in the state. These habitats
are based on rare species population records. Priority habitats are not protected under the
MESA, but rare species that use the habitats are protected by that law. As identified by the
NHESP, CNL consists of large tracts of relatively undeveloped lands. There are 2,502 acres of
CNL within the 3–mile radius study area. This CNL is located in four major clusters.
Approximately 150 acres of one of these blocks, which is a total of 896 acres in size, is located
within the eastern side of the Base.
As defined by NHESP, Core Habitat includes the most viable habitat for rare species and natural
communities in Massachusetts. Supporting Natural Landscape buffers and connects Core
habitat. Approximately 943 acres of Core Habitat and 178 acres of Supporting Natural
Landscape are located one to two miles west of the Base.

Also located northwest of the Base within the 3-Mile radius study area is a 144-acre portion of
the 1,050-acre Cranberry Brook Watershed ACEC.
In general, the lands contiguous with the eastern part of the Base and within 0.5 mile west of
Route 18 are the most extensive local areas offering potential for wildlife movements and
migration, to and from the Base. Because the Base perimeter is fenced, some wildlife
movements may be restricted; however gaps do exist in the fence allowing some movement.
Other features surrounding the Base that may limit wildlife access and movements include roads
and dense residential development.
Base-specific Evaluations

Based in part on recent field studies completed on the Base by NAI and RAI during 2001, a more
detailed evaluation of habitats on the Base has been completed. Based on this evaluation,
approximately 75 percent (1,086 acres) of the Base consists of lands suitable for wildlife habitat
including: 1) upland forest and successional shrubland; 2) grasslands; and 3) wetlands. This
percentage agrees reasonably well with the MassGIS-derived acreages that are presented in
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Table 5-1, despite the differences in sources and level of detail of the two sets of data.
Grasslands comprise the central Base areas surrounding and between runways. Upland forests
and wetlands surround grasslands and are largely adjacent to the Base perimeter. Upland forests
and grasslands provide the majority of wildlife habitat acreage at the Base (Navy FEIS, 2001);
however, many species are dependent exclusively upon wetlands habitats onsite. Riparian areas,
vernal pools, and ponds are included within some of the Base wetlands. Although some wildlife
may still be found within developed areas, these areas do not provide significant habitat values
necessary for the long term existence, breeding, nesting, or viability of wildlife on the Base.
Upland forest and shrublands occupy approximately 24 percent of the Base. Hardwoods mixed
with softwoods (oak-pine-hemlock) in various age classes dominate upland forests in the
Northwest part of the Base. The remainder of upland forests and shrubland on the Base has not
been inventoried. Timber types assessed by the Navy in 1984 and 1989 include 221 acres of
land that include timber quality trees. Tree species in these areas include: gray birch (Betula
populifolia), red maple (Acer rubrum), eastern white pine (Pinus strobus), northern red oak
(Quercus rubra), white oak (Quercus alba), and black oak (Quercus velutina); (Navy FEIS,
2001).
Grasslands comprise approximately 27 percent of the site. These areas are anthropogenic,
resulting from the clearing of upland and wetland forests, wetland filling, and leveling of large
areas during the development of the Base. These grassland areas have been maintained by
mowing to provide visibility in and around the airfield. Prior to 2001, mowing was performed at
least twice annually. Several smaller areas of grasslands are separated from the larger grasslands
by runways or roads. A few isolated grasslands not associated with runways are scattered onsite.
Grassland areas include a mix of hummock and sod forming grasses. In several areas, grasses
and small shrubs grow within the cracks of pavement formerly used as runway and transition
areas. Landscaped areas are associated with structures onsite and include lawns, playing fields
and entrance areas. These areas are vegetated with sod-grasses and scattered ornamental fruitbearing trees and shrubs. These ornamentals provide some food and cover for wildlife.
Forested, scrub-shrub, and emergent wetlands occupy approximately 350 acres (24%) of the
Base (Navy FEIS, 2001). These wetlands are dominated by stands of even aged red maple
swamps in early- and mid-successional stages. Of particular note is the occurrence of a
moderately sized wet meadow situated at the northern end of the Base. This area is dominated
by a variety of wetland grasses and sedges. Other small wetland habitats onsite include an
Atlantic white cedar (Chamaecyparis thyoides) swamp, vernal pools, streams, constructed ponds,
and scrub-shrub wetlands. Sixteen certifiable vernal pools on the Base were documented in
2001.
5.2.5

Rare Species

The following state-listed species, rare plant and wildlife species which are listed and afforded
protection under the Massachusetts Endangered Species Act (MESA), have been identified
within the Base:
•

Mocha Emerald Dragonfly,
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•
•
•

Box Turtle,
Grasshopper Sparrow, and
Upland Sandpiper.

A Northern Harrier hawk (Threatened) was observed foraging over the Base in 2002. The Base
does not support nesting habitat for this species although the grassland areas may infrequently be
used as feeding habitat. Detailed descriptions of the sightings of these listed species and the
habitats that support them are provided in Section 5 of the FEIR. The proposed master plan and
the water resources management plans as detailed in the FEIR afford the appropriate protections
for these species and their habitats as required by MESA.

6.0

Regional Plans

Regional and watershed plans that have been developed in the area of the Project have been
identified to the extent possible. The water, wastewater, and stormwater management plans
developed for the Project have been developed in a manner consistent with the goals of these
existing plans.
6.1

Regional Planning

Plans developed by adjacent communities regarding water resources management include:
•

6.2

The Regional Development Plan for Metropolitan Boston, Prepared by Metropolitan
Area Planning Council, 2000

Watershed Planning

Watersheds plans prepared for the two major basins that transect the Base include:
•

Boston Harbor Watersheds 2004 - 2009 Action Plan, Prepared for Massachusetts
Executive Office of Environmental Affairs, November, 2004

•

South Coastal Draft Watershed Action Plan, Prepared by Watershed Action Alliance,
6/29/2006

7.0

Future Plans

7.1

Zoning and Community Growth

SSTTDC has approved and adopted Land Use By-Laws for the Project. The Zoning and Land
Use By-Laws and other associated documents such as the Land Use Regulations can be found at:
http://www.ssttdc.com/bd_zoning_land_use.htm
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Major Components of the Master Plan include:
•

2 million square feet commercial and retail space

•

2,850 residential units: senior housing, single-family housing, traditional apartments,
condominiums and townhouses

•

Future public school facility

•

Future civic or community facility

•

A sports and recreation complex

•

Indoor pool

•

Winter park

•

Scout camp

•

18 hole golf course

•

338 acres of park and recreation space

•

671 acres of wetlands, open space, forests and grasslands

Master Plan can be found at http://www.ssttdc.com/ssttdc_pdf/060929/master_plan.pdf . An
future plans directing the areas growth and development will include all associated MEPA
documents.
Table 7-1 presents estimated water demands of 1.4 mgd for the full build-out of the Project.
Growth beyond the build-out scenario for the master plan is not anticipated.

Table 7-1

Water Demand Projections

Residential Use Projection
Units

people/unit

people

2850

2.6

7446

gpcd

Total GPD
65.0

483,990

Commercial/Biotechnology Projection
Gpd/1000sf
850

sf
950,000

807,500

Office/ Retail Projection
Gpd/1000sf
62.5

sf
875,000

Hotel Projection

20

54,688

Gpd/bedroom

bedrooms

66

150

9,900

Institutional Persons Projection
gpcd

persons

36.7

300

11,010

Special Use Persons Projection
gpcd
14.9

persons
1,800

26,820

Coast Guard Housing Projection
Gpd/unit

units

275

20

1,399,408

Total Water Use Projection

7.2

5,500

Future Water Needs and Infrastructure

The MWRA water supply is adequate to meet all anticipated future water needs. The proposed
water supply infrastructure is adequate to reliably deliver up to 0.8 mgd of water from the
MWRA by gravity. Should demands exceed this threshold, the intermediate booster pumping
station which has been designed for the transmission system will have to be constructed.
7.3

Future Wastewater Needs and Infrastructure

Section 9 of the FEIR details the wastewater needs and infrastructure proposed for the project.
The current limiting factor to the wastewater capacity of the system is the groundwater discharge
system capacity of 0.65 mgd. Commercial water demands of up to 0.4 mgd in excess of the 0.65
mgd capacity of the groundwater discharge system will be met by adding reuse treatment
capacity to the wastewater treatment plant as needed. Golf course irrigation water will be
supplied by the on-site irrigation well with recovered indirect reuse water from the groundwater
discharge system. The amount of wastewater generated by the Project cannot exceed the 1.05
mgd combined capacity of the groundwater discharge system and the reuse system without
developing additional discharge capacity to the groundwater system or to other acceptable
wastewater disposal systems. Development will be monitored and controlled to restrict the
growth of wastewater generation within the proposed limits of the system until such time as
additional discharge capacity can be developed and approved.
7.4

Future Stormwater Needs and Infrastructure

Section 8 of the FEIR details several strategies that have been adopted to make sure that
stormwater does not adversely impact local water quality, harm aquatic habitats, or cause
flooding, which will enhance the ecological resources on the Base. These strategies include:
•

Restoring buffer zones along rivers and streams.

•

Restoring grassland habitat.
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•

Creating more open space

•

Installing green roofs, or roofs covered with grasses, on institutional buildings to capture
stormwater and reduce runoff.

On a Base-wide level, the stormwater management plan presented in the FEIR and as
incorporated into the Corporation’s Regulatory Framework establishes the stormwater
management capacity that must be achieved in each sub-basin while on the project-specific level
it will establish specific stormwater management standards for each phase of development as
required to meet the Corporation’s Regulatory Framework.
Mathematical models and mapping tools will be utilized to:
•

Calculate stormwater runoff from various land uses and soil types.

•

Demonstrate how the various stormwater management strategies will work.

•

Assess compliance with the DEP’s Stormwater Management Policy and the state and
federal Clean Water Acts.

The stormwater management program avoids degradation of water quality and aquatic habitat
and prevents flooding, while improving conditions in each of the Project development areas. A
water balance between the local surface waters (French’s Stream and Old Swamp River) will be
evaluated, and, to the extent practicable, flow regimes will be established to benefit the
ecological environment.

8.0

Analysis and Conclusions

8.1

Proposed Plan for Meeting Future Needs

Joining the MWRA as a water supply member community and completing the dedicated 12-inch
pipeline to connect to the MWRA’s transmission system in Quincy will meet all future water
supply needs for the proposed master plan. The on-site wastewater reuse facility (WRF) will
treat up to 0.65 mgd of wastewater for a groundwater discharge and up to 0.4 mgd of reclaimed
wastewater for reuse as commercial process or cooling water. The proposed water supply and
wastewater reuse plans, in conjunction with the implementation of Water Conservation Plan (see
Appendix E of the FEIR) that meets the 2006 Water Conservation Standards and a stormwater
management plan that implements best management practices and low impact development
systems establishes a complete and effective plan to manage water resources for the Project
8.1.1

Water Management Plan and Impacts

The analysis completed by the MWRA on the donor basin and the MWRA supply and
distribution systems (Section 6.5 of the Draft EIR and Section 10 of the FEIR) found the impacts
from providing the Project with an average day supply of 1.4 mgd were negligible. Moreover,
the environmental impacts associated with the transmission and storage facilities result from the
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construction activities and are temporary, lasting only during construction phase. Thus, there
will be no permanent environmental impacts associated with the completed water supply
facilities. The impacts and mitigation for the construction of the water supply pipeline are
discussed in Section 8.2 of the Draft EIR.
8.1.2

Wastewater Management Plan and Impacts

The alternatives analysis and the impact evaluations (Section 4.3 of the Draft EIR and Section 9
of the FEIR) concluded that the preferred wastewater management strategy is an on-site
wastewater treatment facility.
8.1.3

Stormwater Management and Impacts

The stormwater needs will be addressed as each phase of development occurs as detailed in
Section 6.8 of the Draft EIR and Section 8 of the FEIR. The necessary stormwater management
and control strategies will be implemented to ensure at least equal groundwater recharge is
achieved.
8.2

Impact Mitigation

8.2.1

Construction Impact Mitigation

The project’s construction management program will address potential sources of concern such
as traffic, noise, dust, and erosion and sedimentation. Construction Management Plan(s) (CMPs)
will govern and mitigate potential construction impacts, including routing of construction truck
traffic. The proponent commits to having CMPs in place prior to commencement of
construction.
Details of the mitigation plan are provided in the appropriate sections of the Draft and Final EIR.
8.2.2

Basin Impact Mitigation

Impacts and mitigation on the donor and receiving basins which result from the water supply,
wastewater, and stormwater management plans are detailed in Section 8 of the Draft EIR and
Section 13 of the FEIR.
8.2.3

Water Conservation

Buildings including residential uses will be designed to use less than 65 gallons of potable water
per residential occupant per day.
Conservation measures proposed for the project are detailed in the Water Conservation Plan
which meets the 2006 Water Conservation Standards and includes the following:
•

Adopting and implementing education practices that stress water conservation;
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•

Recommending the use of low flow water fixtures and appliances as part of the
development code and strictly enforcing the state plumbing code;

•

Designing landscaped and open spaces with drought resistant low water use plant species;

•

Use of reclaimed wastewater and/or collected storm water to irrigate landscaped areas
and golf course as applicable;

•

Using high efficiency drip irrigation versus spray irrigation systems where feasible;

•

Employing green design strategies and techniques to maximize conservation and enhance
sustainable design;

•

Requiring full leak detection surveys every two years;

•

Establishing full cost pricing for water and metering all public and private facilities;

•

Drafting a written Drought/Emergency Management Plan; and

•

Requiring a water audit every 3-5 years.

8.3

Implementation Plan

LNR is providing Master Developer services for the redevelopment of the Base. A construction
management program will be set up to coordinate and oversee all development and development
related activities.
8.3.1

Schedule

The Base redevelopment is scheduled to occur in phases. A preliminary schedule for the
redevelopment of the Base and the design and construction of the necessary water, wastewater,
and stormwater infrastructure is described in Section 2.8 of Final EIR.
8.3.2

Budget

For planning purposes the direct connection to the MWRA water supply system has been
estimated at $22 million. Similarly, the planning cost for the onsite wastewater system has been
estimated at $37 million.
The cost of the stormwater management systems has not been determined at this time. It will be
determined as each phase of the development goes forward and will be dependent on the nature
of the development.
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AUTHORIZATION LETTER
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Water Conservation Plan
Former South Weymouth Naval Air Station Base
Weymouth, Massachusetts

Submitted to:
South Shore Tri-Town
Development Corporation
223 Shea Memorial Drive
Weymouth, MA 02190
and:
LNR South Shore LLC
1900 Crown Colony Drive, Suite 401
Quincy, MA 02169

May, 2007

May 25, 2007

Mr. Terry Fancher
Executive Director
South Shore Tri-Town Development Corporation
223 Shea Memorial Drive
South Weymouth, MA 02190
Re:

Water Conservation Plan
Former South Weymouth Naval Air Station Base
Weymouth, Massachusetts

Dear Mr. Fancher:

Tetra Tech Rizzo is pleased to submit the following Water Conservation Plan (WCP) for
Southfield the former South Weymouth Naval Air Station. This Plan is a working document to
be used and adopted by the proposed utility district that SSTTDC will establish to oversee the
operations of the water, wastewater and stormwater systems for the proposed development. The
LWRMP is required as part of the Interbasin Transfer Act and must be approved by the Mass.
Water Resources Commission and adopted as a working document by SSTTDC as a criterion for
admission to the Massachusetts Water Resources Authority as a member community for water
supply.
Please feel free to contact me at 508-903-2027 with any questions.

Very truly yours,

John M. Henderson, P.E.
Water Program Director
P:\12700000\12700583\WATER\FEIR\Water Conservation Plan_04202007_revisded 05012007_jack.doc
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1.0

Introduction

1.1

Background

Southfield, formerly the Former South Weymouth Naval Air Station (the Base) is a proposed
high density, mixed use development as defined by the 2007 Final Environmental Impact Report
(FEIR). The redevelopment will significantly increase the water demands to as high as 1.4 mgd
at full build-out. This water demand will be met by connecting to the Massachusetts Water
Resources Authority (MWRA) water supply system. This Water Conservation Plan (WCP) is
being developed to meet the requirements of Admission to the MWRA and the Interbasin
Transfer Act (ITA). South Shore Tri-Town Development Corporation (SSTTDC), the municipal
entity that governs Southfield, and/or a new water utility that SSTTDC will form to oversee
operations of the water supply and distribution system will ultimately adopt this WCP as part of
a Water Use Ordinance to promote water conservation and regulate the use of water during
periods of high water demand.
1.2

Purpose of Plan

SSTTDC is developing this Water Conservation Plan based on the May 2006 Water
Conservation Standards for the Commonwealth of Massachusetts and Section 313 CMR 4.05 (3)
of the Interbasin Transfer Act regulations.
The purpose of this Plan is to establish water conservation measures to ensure water demand in
Southfield is minimized. Moreover, it provides a tool to assess the water use and identify and
implement future water conservation strategies that may be appropriate. The Water
Conservation Plan includes the following elements.
•

public education

•

leak detection and repair

•

metering

•

pricing and billing

•

residential water use

•

public sector water use

•

commercial, industrial, and institutional water use

•

drought management/emergency planning

•

water system management and unaccounted for water

2.0

Water Conservation Program

With this Plan, SSTTDC will establish a comprehensive water conservation program. It includes
public education/outreach elements, regulatory and institutional measures, as well as,
infrastructure assessment and repair/replacement provisions.
2.1

Public Education

SSTTDC’s public education program will plan to reach every user at least two times per year,
through such means as mailings, newspaper articles, or the use of other media. It consists of the
following:
•

Quarterly bill inserts

•

Regular press releases

•

Advertising outdoor water use restrictions in local papers

•

Public speaking events such as the local Chamber of Commerce, community Boards, and
other community organization meetings

•

Participation in local Earth Day events

•

Water-wise landscaping, gardening, and lawn care pamphlets and other educational
materials

The SSTTDC Board proposes to establish a water utility district that will adopt the Water
Conservation Plan as the public water supplier for Southfiled and will be responsible for
implementing all of the public education and water conservation measures.
All water resources related planning documents and educational materials will be available on
the South Shore Tri-Town Development Corporation website at:
http://www.ssttdc.com
2.2

Leak Detection and Repair

SSTTDC will adopt and implement a leak detection and repair program in accordance with
MWRA’s leak detection regulations (360 CMR 12.00).
SSTTDC will submit a copy of its Public Water Supply Annual Statistical Report (ASR),
required by MADEP, to the WRC annually to demonstrate the continued effectiveness of the
conservation program. The ASR will be conducted using the guidelines set forth in the MADEP
Water Audit Guidance Document (Appendix A).

Bi-annual system wide leak detection surveys will be conducted. Moreover, field surveys for
leaks and repairs will be performed. Following is a general description of the leak detection
procedures taken from American Water Works Association Manual 36 that will be followed:
1. Initial listening survey
2. Relistening to suspect sounds
3. Pinpointing leaks
a. Ground-microphone method
b. Correlator method
c. Probe method
d. Nonpersonnel acoustic leak survey
e. Statistical noise analyzer
f. Trace gas method
All leaks will be repaired, usually within 24 hours, but always within five days. Customer leaks
will be repaired within five days. Leaks causing property damage or affecting public safety will
be repaired immediately.
The costs associated with leak detection and repair will be provided for in the annual budget.
2.3

Metering

SSTTDC will meter 100 percent of the water distribution system, including public facilities.
SSTTDC will regularly test, replace, and calibrate meters and the annual budget will provide for
such as part of the full-cost pricing.
Residential and non-residential meters will be read monthly and replaced approximately every 10
years. Large users (2 inch or larger meters) will be tested or calibrated every two years. The
master meters will be calibrated annually. Meters will be calibrated according to their type and
specifications.
Additionally, the metering systems will be sealed against tampering and periodically inspected to
ensure the integrity of the system.
2.4

Pricing and Billing

All costs of the water system (operation, proper maintenance, planned capital improvements, and
water conservation) will be included in the prices of water charged to the customers. SSTTDC
will hold annual rate reviews. An increasing block rate structure will be developed to promote
water conservation.
All costumers will be billed monthly. All bills will be based on actual meter readings.
2.5

Residential Water Use

SSTTDC will monitor the residential per capita water use and compare it to the State standard of
65 gpcd. Buildings including residential uses will be designed to use less than 65 gallons of

potable water per residential occupant per day. Given density of the residential units and
implementation of latest plumbing codes and use of water efficient appliances it is anticipated
that residential water demand will be significantly less of 65 gpcd.
The State plumbing code will be strictly and consistently enforced for all development on the Base.
To encourage water conservation for residential uses, SSTTDC will have home water audit kits
available at no cost. The kits will be advertised in the water bills and the local newspapers. The
kits include low flow faucet aerators and showerheads, toilet bladders, lawn care instructions
with rain gauges, and leak detection tablets.
2.6

Public Sector Water Use

All public facilities will be required to adhere to the water use restrictions. To the extent
possible, reclaimed wastewater is planned to be used for commercial process water, cooling
water and for irrigation in that order of preference. Furthermore, all non-fire fighting hydrant
use will be metered and there will be a daily use fee of $150 imposed for hydrant use.
Water audits will be conducted for each public facility every 3 to 5 years.
2.7

Commercial, Industrial, and Institutional Water Use

SSTTDC will develop a program to identify, rank and work with all commercial, industrial and
institutional customers according to their amount of water use in order to determine areas where
the greatest potential for water savings exists and promote water conservation as appropriate.
All industrial, commercial, and institutional water users will be encouraged to develop and
implement a written water policy to address items such as demand management, leak detection
and repair, preventative maintenance, and employee education.
All industrial and commercial water users will be encouraged to conduct regular water audits to
determine the location and amount of water used for heating, cooling, processing, sanitary use,
and outdoor use. The audit will identify functions, activities, and locations where water savings
could be readily achieved and the extent to which equipment, fixtures, and maintenance changes
and/or process, heating and cooling modifications could reduce or eliminate unnecessary water
use. Findings from the audit will serve as the basis for actions to conserve water. Additionally,
users of 50,000 gpd or more will be required to install separate meters for process waters.
State plumbing code will be strictly enforced for all facilities. Efficient lawn and landscape
irrigation will be encouraged, as well as, the planting of drought resistant vegetation.
2.8

Irrigation Water Use

Irrigation water is needed for the golf course, general site landscaping, and athletic fields.
Conventional championship golf courses can use as much as 500,000 gpd of irrigation water

during the initial grow-in period and approximately 300,000 gpd thereafter during the peak
irrigation season.
The proposed golf course is being designed with water conservation features which will reduce
water use to as low as 200,000-300,000 gpd and approximately 20 mg per season for a normal
year and 30 mg per season for the initial grow-in period or during a drought year:
•
•

During the peak eight-week summer period, irrigation water will be applied to the golf
course every other day, or approximately four days a week.
During spring and fall, the irrigation watering cycle may be cut back to twice or even
once per week.

Much or all of this demand is anticipated to be met with highly-treated reclaimed wastewater
once it is available from the proposed on-site wastewater reclamation facility (WRF). An on-site
irrigation well is proposed to meet the irrigation demands of the golf course and/or general
landscaping needs until such time as the development can generate enough reclaimed wastewater
to meet the irrigation needs. A groundwater discharge system will be constructed in the area
near to the irrigation well which will recharge up to 0.65 mgd of treated wastewater to the
aquifer that supplies the irrigation well. As such the irrigation well will ultimately become part
of an indirect reuse plan for irrigation water.
Beyond the golf course, general landscaping irrigation will be desired in commercial areas linear
parks along major roadways, public parks, recreational fields, mixed use areas and residential
areas. Irrigation demands for these areas combined are estimated at between 100,000 gpd to
200,000 gpd depending on the level of irrigation, the extent of landscaped areas, and the number
of recreational fields. To encourage irrigation water conservation for these areas, the following
will help:
•
•
•
•

Water only when necessary
Abide by water restrictions and other conversation measures
Ensure adequate depth of soil
Design and maintain recreational fields to minimize water use

Table 2.8-1 provides a list of the acreage by user category.

Golf Course
Shea
Commercial
Phase1A
Linear Park
Rec/Pocket
Parks
Residential
and MixedUse

Shea
Commercial
0.0

East
Village
0.0

Golf
Village
0.0

North
Village
(Phase1A)
0.0

Transit
Village
0.0

Village
Center
0.0

Golf
Course
210.4

Rec
Center
0.0

Total
Acreage
210.4

68.4

0.0

0.0

0.0

0.0

0.0

0.0

0.0

68.4

0.0

0.0

0.0

2.3

0.0

0.0

0.0

0.0

2.3

0.0

5.5

4.4

2.3

0.0

1.5

0.0

35.5

49.1

0.0

46.3

40.9

20.4

33.7

33.5

0.0

0.0

174.8

The irrigation source for each user category is as follows:


Golf Course – direct reuse of water (as available after industrial and other applicable use
of reuse water in Shea Commercial area), otherwise indirect reuse from the irrigation well



Shea Commercial – direct reuse of water (as available after other industrial and other
applicable use of reuse water in Shea Commercial area), otherwise potable water supply



Linear Park in Phase1A - potable water supply as required by MassDEP restrictions on
reuse water



Recreation Area + Pocket Parks - potable water supply as required by MassDEP
restrictions on reuse water



Residential and Mixed-Use blocks - potable water supply as required by MassDEP
restrictions on reuse water

Use of reclaimed water for irrigation will be a key component for meeting the Project’s
Sustainability Standards. These Standards commit the Project to minimize water demand to the
extent possible including a 50 percent reduction from a defined baseline level for the use of
potable water for irrigation.
Other strategies to minimize the use of potable water for irrigation for those areas that are
restricted from using reuse water include rainwater irrigation systems, plant selection and
irrigation efficiency. Although not a requirement it is the preferred recommendation in the
Sustainability Standards that the use of potable water for irrigation be eliminated.
2.9

Drought/Emergency Planning

SSTTDC has developed a drought/emergency Contingency Plan (Appendix B) in compliance
with 313 CMR 4.02. The Contingency Plan establishes operating procedures for adequately
handling water supply emergencies, such as seasonal or drought related shortages of water
supply. The plan includes provisions for emergency supply in the event of a sudden loss of
existing sources and a progressively stringent schedule for limiting water use during seasonal
and extended dry periods in accordance with MADEP’s Policy for the Declaration of a State of
Water Supply Emergency (Appendix C). The Contingency Plan is also incorporated into the
Local Water Resources Management Plan.
SSTTDC intends to enter into mutual aid agreements, where appropriate, with Weymouth,
Braintree, Abington and Rockland Water Board and Aquarion in Hingham. The expressed intent
of these mutual aid agreements is to reduce the risks of supply disruptions due to any emergency
condition be it from a fire, a water main break, source contamination or any other water supply
emergency.
Moreover, SSTTDC has adopted a Water Use Ordinance (Appendix D) for restricting water use
during periods of high demand.

2.10

Water System Management

Unaccounted-for water will be documented in both gallons and percentage of the total water
received. The leak detection and repair/replacement program and good water accounting
procedures will be used to ensure that the unaccounted for water is 10 percent or less. Efforts
will be made to identify and estimate water flows from pipe flushing, fire fighting, etc. and
subtract those quantities from the unaccounted for water category.

3.0

Water Conservation Requirements for Joining MWRA

3.1

MWRA Requirements

MWRA’s Policy #:OP.10 Admission of New Community to MWRA Water System (see
Appendix E) requires applicants provide the following water conservation requirements.
“A detailed description of the water conservation and water accountability programs undertaken
by the community or private entities including: leak detection and repair, commercial and
industrial water conservation, residential water conservation efforts, large meter downsizing,
meter replacement, municipal facility conservation, unaccounted for water analysis (present data
for UAW levels in last 3 years), true cost pricing and conservation based pricing for water and
sewer services.
Communities shall provide a plan for water conservation. MWRA encourages communities to
have a plan that adheres to the Commonwealth’s water conservation standards, including
guidelines for lawn and landscapes. (Enforcement shall be the responsibility of the Water
Resources Commission (WRC), Department of Environmental Protection (DEP), and other
Commonwealth agencies.)”
As part of the Approval to join the MWRA system, SSTTDC will work with MWRA to satisfy
the requirements of MWRA’s Policy #.OP.10.
3.2

Water Resource Commission Requirements

Communities seeking to join the MWRA system need to apply for an Interbasin Transfer Act
(ITA) permit and meet performance standards to meet the water conservation standards set forth
in 313 CMR 4.00.
The ten topics addressed in the WRC’s 2006 Water Conservation Standards (Appendix F) are as
follows:
1. integrated planning
2. water audits and leak detection
3. metering

4. pricing
5. residential use
6. public sector use
7. industrial, commercial, and industrial use
8. agricultural use
9. lawn and landscape
10. public education and outreach
Table 1 lists the 10 general topics, the applicable standards, and the SSTTDC’s proposed efforts
to meet the standard.

Table 1

Water Conservation Measures

Conservation Topic

Integrated planning

Standard
Drought Management Plan
Emergency Management Plan
Written program to comply with
standards
Documents readily available

Water audits and
leak detection

Conduct ASR annual water audit
Conduct system-wide leak detection
every two years
Meet 10% UAW
Conduct field surveys for leaks and
repair programs
Repair leaks expeditiously
Include water audits, leak detection, and
repair expenses in full-cost pricing
100% metering
Meter repair/replacement program

Metering

Protect meters against tampering
Proper calibration

Pricing

Use full-cost pricing
Prohibit decreasing block rates
Install water efficient plumbing fixtures

Residential use
Meet 65 gpcd water use
Implement water conservation program

Base Efforts
Contingency Plan (Appendix B) prepared in accordance
with 313 CMR 4.02 and DEP Policy #87-05
Local Water Resources Management Plan
All documents prepared available at
http://www.ssttdc.com/index.html
Annual ASR water audits will be performed
Bi-annual leak detection surveys planned
Goal of less than 10% UAW set
Field surveys planned
Most leaks are repaired within 24 hours and all are
repaired within 5 days
Full cost pricing
100% metering
Meter repair/replacement in place and provided for in
annual budget
All water meters are sealed and periodically inspected
All meters calibrated based on type and specification in
accordance with AWWA standards
Full cost pricing
Increasing block rates
Recommends the use of low flow water fixtures and
appliances as part of the development code and strictly
enforces the State plumbing code
Goal of less than 65 gpcd water use set
Water Conservation Plan adopted

Conservation Topic

Public sector use

Standard

Base Efforts

Implement water conservation measures
for all public and state buildings

Perform water audits every 3 to 5 years, recommends
installation of water saving devices, practice efficient
lawn and landscape irrigation

Meter/estimate water use for pipe
flushing and construction
Apply plumbing codes
Conduct water audits
Develop water savings strategy

Industrial,
commercial, and
industrial use

Agricultural use

Lawn and
landscape

Public education
and outreach

Daily use fee imposed for hydrant use and all such use
is metered
State plumbing code strictly enforced
Regular water audits encouraged and identification and
implementation of water saving strategies through a
written water policy promoted

Install separate meters for process
water (users over 50,000 gpd)
Comply with plumbing codes
Practice good lawn and landscape water
use

Users of more than 50,000 gpd required to have
separate meters for process waters
State plumbing code strictly enforced

Adopt water conservation approach
Seasonal demand management plan
Adopt water use restriction

Not applicable
Contingency Plan and water use ordinance
Adopted water use ordinance (Appendix D)

Abide by water use restrictions and
other conservation measures
implemented by water supplier

Complies will all MWRA water conservation
requirements

Develop and implement an education
plan including all or most of these items:
target largest users; provide a work
sheet to estimate water/$ savings in
bills; provide public space
advertising/media stories on successes
and failures; conservation information
centers; speakers for community
organizations; public service
announcements; joint advertising with
hardware stores to promote
conservation devices; use of civic and
professional organization resources;
special events such as Conservation

Efficient lawn and landscape irrigation encouraged

Quarterly bill inserts, regular press releases, advertising
outdoor water use restrictions in local papers, encourage
speakers for community organizations; provides info on
water-wise landscaping, gardening, and lawn care
practices

incorporate contests and recognition for
innovation into public education
program; hold water conservation
workshops for the general public and
include in school curriculum; provide
information on water-wise landscaping,
gardening and lawn care practices;
retrofit and rebate programs should
include educational information.
Educate self-supplied water users

Not applicable
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Water Management Act Program

WMA Form A - General Information
A. Facility Information
Important:
When filling out
forms on the
computer, use
only the tab key
to move your
cursor - do not
use the return
key.

1. Name of entity: water system, town, farm, company, or golf course
South Shore Tri-Town Development Corporation
Name

223 Shea Memorial Drive
Street Address

South Weymouth

MA

02190

City

State

Zip Code

Jim Young

781-682-2187

Contact Person Name/Title

Phone Number

2. Consultant Contact:
Tetra Tech Rizzo
Consultant Company Name

Jack Henderson, P.E.

Senior Project Manager

Contact Person

Title

1 Grant Street
Mailing Address

Framingham

MA

01701

City

State

Zip Code

508-903-2027

508-903-2001

jack.henderson@tetratech.com

Phone Number

Fax Number

Email

B. Water Withdrawal Information
(Use totals from Form D - subtract registered volume if applicable.)
1. Volume requested (in MGD) for: Days/year to be used
Years 1-5:
Years 6-10:
Years 11-15:
Years 16-20:

# months to be pumped

90

0.5

7

90

0.5

7

90

0.5

7

90

0.5

7

2. Number of withdrawal points: Groundwater (G):

1

Surface Water (S):

0

Name and type of withdrawal points (G or S):

Name of Watershed

Location (Town/City)

(a)Site 1-01

South Coastal

South Weymouth

(b)
(c)
(d)

WMA_Form_A • 02/05

Average day (mgd)

G
S
G
S
G
S
G
S

Water Management Act Form A - General Information • Page 1 of 4

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Water Management Act Program

WMA Form A - General Information
B. Water Withdrawal Information (cont.)
4. For what purpose will this water be used (in percent):
0%

Agriculture:

0%

Commercial:

0%

Industrial:

0%

Residential:

0%

Cranberry:

60%

Golf:
40% - Mixed development with residential,
commercial, and recreational uses

Other (please describe):
5. Is this a public water supply?

Yes

No

%
NA

PWS ID No.:

6. For public water suppliers, are you using DCR Division of Water Supply Protection water needs
forecast?
Yes

No
20 Years

7. Permit time length requested:

Months or Years

Please refer to Appendix B-Permit End Dates for permit end dates for the watershed of your
withdrawal point(s) and refer to 310 CMR 36.34 for permit renewal information. Permits are
renewable - refer to 310 CMR 36.24.
8. Do these withdrawal requests have new water withdrawals or construction which requires an
Environmental Notification Form submittal to MEPA?
Yes

No

(Covered in South Weymouth DEIR and FEIR.)

9. Name and address of the chief elected official or local water resources management official in the
community(s) in which the withdrawal(s) are located and to whom a copy of this application will be
forwarded:
Jim Young
Name

223 Shea Memorial Drive
Street Address

South Weymouth

MA

02190

City

State

Zip Code

10. Which new and existing sources are included in this permit application?
Site 1-01

NA

Proposed

0.5

Source Name and Number

Reg. No. (if applicable)

New or Proposed

Maximum Daily Vol. Requested (mgd)

Source Name and Number

Reg. No. (if applicable)

New or Proposed

Maximum Daily Vol. Requested (mgd)

Source Name and Number

Reg. No. (if applicable)

New or Proposed

Maximum Daily Vol. Requested (mgd)

11. Are any of these withdrawal points subject to DEP’s Source Approval Process for public water
suppliers?
Yes

No

If yes, list their name(s):

Name(s)
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WMA Form A - General Information
B. Water Withdrawal Information (cont.)
12. Is some fraction of the water withdrawn to be discharged out of the basin (include ocean discharge if
appropriate)?
Yes

No (check one)

a. If yes (to only one “out of the basin” destination), what fraction of the total discharge and to which
basin?
%
will be discharged to the
basin
b. If yes, and to more than one “out of basin” destination, what fraction of your total discharge and to
which basins?
1)
%
will be discharged to the
basin
2)
3)
4)
c.

%
%
%

will be discharged to the

basin

will be discharged to the

basin

will be discharged to the

basin

What fraction of the water to be used will be discharged to this basin?
1)

%

2)

%

3) 100%

100%

discharged to a public sewer system?
discharged to on-site sewage disposal systems?
discharged to another alternative (please describe)?

The water will be used to irrigate turf grass; excess water will recharge the
water table.
NA
13. Is there an NPDES discharge permit?
Y
N
NPDES Permit Number
(If so, provide permit number)
NA
Provide volume and location of discharge point:
Groundwater discharge permit?
(If so, provide permit number)

Y

Permit not yet obtained

N

Groundwater Discharge Permit Number

To be determined; discharge location is
anticipated to be adjacent to irrigation well
NA
14. What is the authorized NPDES daily discharge volume?
gallons per day
Provide volume and location of discharge point:

15. Is the discharge volume metered?

Yes

No

16. Is, or will, the demand for this withdrawal be supplemented by withdrawals
Yes
from another river basin?
List withdrawals in other river basins, the location of each and average daily volumes (ADV)
withdrawn from each:
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Watershed

ADV

Watershed

ADV

Watershed

ADV

No
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WMA Form A - General Information
B. Water Withdrawal Information (cont.)
17. Does this request require an Interbasin Transfer Act application to the Water Resources
Commission?
Yes

No

C. Certification
I certify, under penalty of law, that this application and all attachments were prepared under my
supervision, in accordance with a system designed to ensure that qualified personnel properly
gathered and evaluated the information submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering the information submitted in
this application, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete.
Sr. Project Manager
Signature of Applicant
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WMA Form B
Groundwater Withdrawal Point
Please provide a separate Form B for each withdrawal point source. Please answer only if the requested
information is known and reliable.

A. Withdrawal Point Information
Important:
When filling out
forms on the
computer, use
only the tab key
to move your
cursor - do not
use the return
key.

1. Name and Address of Withdrawal Point
Site 1-01
Name of Withdrawal Point

223 Shea Memorial Drive
Street Address

South Weymouth

MA

02190

City

State

Zip Code

NA
Source Code (for public water supplies)

2. Has this well been registered?

Yes

No

Yes

No

NA

Month and year put in operation or planned:
3. Has this well been in regular operation at any
time?

May 2008

Month and year put in operation or planned:

Weymouth

4. USGS quadrangle name:
5. Latitude and Longitude:

42°8’55” north

70°56’47” west

Latitude

Longitude

Please provide a locus map of the withdrawal and any associated reservoirs or ponds.

B. Geologic Information
1. Aquifer type:

Bedrock

Confined

Unconfined
45.75

2. Depth to bedrock:

feet

C. Well Information
1. Well type:

Gravel pack

Gravel developed

Tubular well field

Dug well

Other (describe):
2. Year to be installed (if not already installed):
3. Well depth:

45.75 ft

4. Depth to water level when installed:
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WMA Form B
Groundwater Withdrawal Point

C. Well Information (cont’d)
5. Name and address of well driller:
Boart Longyear Company, D.L. Maher Division
Name of Withdrawal Point

71 Concord Street
Street Address

North Reading

MA

01864

City

State

Zip Code

D. Pumping Information
1. Was a pump test conducted on this well?

Yes

No

Yes

No

2. Has a Zone II delineation been performed for this well?

Yes

No

3. If yes, has this Zone II been approved by the Department?

Yes

No

Yes

No

Yes

No

Feb. to March 2006

If yes, provide date:

Tetra Tech Rizzo

Firm conducting the test:
If no, is one planned?
Items 2-7 are for Public Water Supplies.

4. Date of Zone II delineation
5. Firm conducting Zone II delineation
6. What is the maximum daily withdrawal rate?
7. Is this a DEP-approved withdrawal rate?

E. Meter Information
1. If in operation, is this well metered?

May 2008

2. If proposed, when will meter(s) be installed?

Date

3. Type of flow measurement device installed or planned:
weir

flume

venturi

other meter

210 GPM

4. Capacity of flow measurement device:
5. Recordings are:

continuous

6. Last date of calibration, if in operation:
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other (describe):

manual
NA - not in operation

Water Management Act - Groundwater Withdrawal Point • Page 2 of 2

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Water Management Act Program

Form WMA-D2
Projection of Withdrawal Volume - Years 1-20
Important:
When filling out
forms on the
computer, use
only the tab key
to move your
cursor - do not
use the return
key.

1. Fill in the projected daily average water withdrawal in millions of gallons in Column 1. NOTE: 100,000
gallons = 0.10 MG
2. In Column 2, fill in the number of days you expect to operate. For year-round withdrawals, enter 365
days. For seasonal withdrawals, multiply the number of months that you will operate each year by 30
to get the days of operation (e.g., a golf course that irrigates during April, May, June, July, August,
September, and October would enter 7 months of operation x 30 days = 210 days of operation).
3. Multiply the average daily water withdrawal (Column 1) by the days of operation (Column 2) to get the
total annual water withdrawal. Enter the number in Column 3.
Year

Years 1-5

Years 6-10

Years 11-15

Years 16-20

Average Daily Withdrawal
Volume

Days of Operation

Total Annual Water Withdrawal

2008

0.5

90

45

2009

0.5

90

45

2010

0.5

90

45

2011

0.5

90

45

2012

0.5

90

45

2013

0.5

90

45

2014

0.5

90

45

2015

0.5

90

45

2016

0.5

90

45

2017

0.5

90

45

2018

0.5

90

45

2019

0.5

90

45

2020

0.5

90

45

2021

0.5

90

45

2022

0.5

90

45

2023

0.5

90

45

2024

0.5

90

45

2025

0.5

90

45

2026

0.5

90

45

2027

0.5

90

45

--Continued on following page-wmafrmd2.doc • 02/05
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Form WMA-D2
Projection of Withdrawal Volume - Years 1-20
4. The requested withdrawal volume during Years 1-5, Years 6-10, Years 11-15 and Years 16-20 of the
permit period is shown in Column 1.
0.5 MGD
0.5 MGD
0.5 MGD
0.5 MGD
Average daily withdrawal volumes:
Years 1-5
Years 6-10
Years 11-15
Years 16-20
5. If part of this volume is registered, subtract the registered volume from the average daily withdrawal
volumes for Years 1-5, Years 6-10, Years 11-15 and Years 16-20 to get the requested permit volumes.
0 MGD
0.5 MGD
0.5 MGD
- Registered volume
= Requested permit volume for Years 1-5
Average daily withdrawal volume for Years 1-5
0.5 MGD
Average daily withdrawal volume for Years 6-10

0.5 MGD
Average daily withdrawal volume for Years 11-15

0.5 MGD
Average daily withdrawal volume for Years 16-20

0 MGD

-

Registered volume

-

Registered volume

-

Registered volume

0 MGD
0 MGD

=
=
=

0.5 MGD
Requested permit volume for Years 6-10

0.5 MGD
Requested permit volume for Years 11-15

0.5 MGD
Requested permit volume for Years 16-20

6. Enter these requested permit volumes on Form A, Number 5, Years 1-5, Years 6-10, Years 11-15, and
Years 16-20.
For withdrawals with seasonal variation
7. Withdrawals are often made at varying rates over the course of the season or year. For example, golf
courses typically irrigate for six or seven months per year, with peak irrigation taking place during the
summer months; an industry might eliminate one shift during the summer; or a public water supplier
might have a large summer population to supply.
If your withdrawal has large seasonal variations, please show the pattern of monthly withdrawals for a
typical year in the space below. The numbers you use can be actual projections for one year during the
permit period.
Jan.
All
Year

0

Feb.

0

Mar.

0

Apr.

1.35

May

3.15

Jun.

Jul.

Aug.

10.80

12.60

10.35

Sep.

5.40

Oct.

1.35

Nov.

0

Dec.

0

If you expect the seasonal variation in your withdrawal to change during the permit period, or if you feel
that there is any unique aspect to the pattern of your withdrawal, please provide that information in the
space below.
Anticipated average irrigation demand is 500,000 gpd for 3 days per week during the growing season
(April through October of each year).

-- Continued on following page --
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Form WMA-D2
Projection of Withdrawal Volume - Years 1-20
8. For each withdrawal point in your application provide the portion (percent) of the projected withdrawal
that you expect to take from each withdrawal point, e.g., Well #1 = 25%, Well 2 = 25%, Well 3 = 50%.
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Site 1-01

Year

Point Name

2008

100%

2009

100%

2010

100%

2011

100%

2012

100%

2013

100%

2014

100%

2015

100%

2016

100%

2017

100%

2018

100%

2019

100%

2020

100%

2021

100%

2022

100%

2023

100%

2024

100%

2025

100%

2026

100%

2027

100%

Point Name

Point Name

Point Name

Point Name
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WMA Form F- Evaluation of Potential Effects of Proposed Withdrawal
Please address these questions separately for each proposed withdrawal point, as well as the effect
of your entire withdrawal. Please reference any tests, studies or reports you use to provide
information here.
Important:
When filling out
forms on the
computer, use
only the tab key
to move your
cursor - do not
use the return
key.

If this permit application includes an Interbasin Transfer Act request, use those forms to
address these issues and include with the permit application.
1. Withdrawal point(s):
Wastewater Treatment or Assimilation:
Will the water be discharged to a stream

pond

reservoir

, individual septic system

?

If the water will not be discharged to a treatment system, please provide a map showing the points of
withdrawal and discharge.
NA
What pollutants will be added or removed in the discharge?
Will the treatment system have the capacity to process that volume of water?

Yes

No

How does the volume of the discharge compare with the volume of the receiving waters?
NA
Wetlands:
Will work on any part of the property on which the withdrawal is to be made be covered by or require
an Order of Conditions under M.G.L. c. 132, s. 40?
If yes, please attach a copy of the Order of Conditions.

Yes

No

If no, based upon a negative Determination of Applicability issued by the Department, please attach a
copy of that determination.
Does this property have wetland restrictions recorded pursuant to M.G.L. c. 130, s. 105?
Yes

No

If yes, and if a negative Determination of Applicability or an Order of Conditions has not been issued,
please attach a copy of the Restriction Order.
Wildlife, Fisheries and Floral Habitat:
DEP will conduct a review in conjunction with the MA Division of Fisheries & Wildlife and other State
agencies that have information about environmental resources in the vicinity of your proposed
withdrawal. To facilitate this review, please complete the following, based on the best information you
have available.
Is this withdrawal in the vicinity of any known or designated aquatic habitats for fish and wildlife and
flora, such as:
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Rare/threatened or special concern species

Yes

No

Priority wildlife habitats

Yes

No

Priority natural communities

Yes

No
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WMA Form F- Evaluation of Potential Effects of Proposed Withdrawal
Withdrawal points - Wildlife, Fisheries and Floral Habitat: (cont.)
Major coolwater/warmwater fisheries

Yes

No

Native and/or wild salmonid populations

Yes

No

Seasonally stocked trout waters

Yes

No

Yes

No

Agriculture:
Is the withdrawal within ¼ mile of any farming operation?

Describe the effect of the withdrawal on water supply or quality for any of these farming operations.
NA

Navigation or Recreational User:
Is this withdrawal made directly from or adjacent to a navigable:
river

stream

lake

pond?

If so, describe how the withdrawal will affect water levels.
NA
Might the withdrawal result in the surface water becoming unnavigable at
any time?

Yes

No

If so, please describe how and when this might occur. If the surface water already becomes
unnavigable during certain periods, to what extent would the proposed withdrawal lengthen these
periods?
NA
Water-Based Recreation:
Water-based recreation includes fishing, boating, swimming, wading, etc.
Is there any water-based recreation near your withdrawal, or downstream
Yes
No
of it?
Please describe the type of activity, seasonal time periods for use, possible number of users, and
approximate distance from the withdrawal points.
NA
Would any existing or potential recreational activities be precluded or otherwise impacted due to the
approval and implementation of the proposed withdrawal? If so, please describe the nature and
extent of the impact.
NA
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WMA Form F- Evaluation of Potential Effects of Proposed Withdrawal
Withdrawal points (cont.)
Groundwater Withdrawals Only - Groundwater Recharge Areas:
Describe any studies that have been done of the recharge area to this well. (Attach a copy of the
Form H - Groundwater Hydraulic Analyses for Non-Potable Wells or other studies.)
See attached pump test report for hydrogeology information and aquifer recharge description.
Will the project include any paving over of any aquifer recharge area?

Yes

No

Yes

No

Yes

No

Yes

No

Questions for Surface Water Withdrawals
Hydropower Resources:
Is this withdrawal upstream from an existing or proposed hydropower
facility?
NA
If so, how far?
What is the minimum volume needed for this hydropower facility?
Will this withdrawal impact the hydropower facility’s ability to withdraw
water?

NA

Floodplains:
Is the withdrawal within the 100-year floodplain?
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WMA Form G - Alternatives to Proposed Withdrawal
Important:
When filling out
forms on the
computer, use
only the tab key
to move your
cursor - do not
use the return
key.

If this permit application includes an Interbasin Transfer Act request, use those forms to address
these issues and include with the permit application.
1. The proposed withdrawal. (Use the information on the proposed withdrawal for comparison with any
other alternatives available.)
$90,000
Cost:
Feasibility:

The well is already constructed.

Environmental effect (summarized):
Groundwater modeling indicates that sustained pumping during periods without rain may cause
drawdown to adjacent wetlands. No other environmental impacts are anticipated.
Area of impact is small and isolated on edge of property. Groundwater
Impact on others:
modeling indicates that impacts on others will not occur.
NA
2. Leak detection alternative.
Cost:
Feasibility:

This is a new withdrawal; there is no existing system to test.

Environmental effect (summarized):
NA
Impact on others:

NA
NA

Reduction in volume withdrawn:
Other comments:

NA
Incorporated into
irrigation operations.
Water Conservation Plan is attached. Water management strategies are
incorporated into the Integrated Golf Course Management Plan.

3. Increased conservation and demand management.
Feasibility:

Cost:

Environmental effect (summarized):
Water conservation.
Impact on others:
Reduction in volume withdrawn:

No reduction; the water demand estimate
assumes conservation efforts.

Other comments:

-- continue on next page --
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WMA Form G - Alternatives to Proposed Withdrawal
4. Alternative Withdrawal Points.
Feasibility:

Cost:

No other withdrawal points are being considered at this time.

Environmental effect (summarized):

Impact on others:
Reduction in volume withdrawn:
Other comments:
5. No action alternative.
Feasibility:

Cost:

None

Not feasible. The water is needed to irrigate the golf course. Potable water
use is not allowed and reclaimed water is not initially available.

Environmental effect (summarized):
NA
Impact on others:
Reduction in volume withdrawn:
Other comments:
6. Alternative.

Cost:

Feasibility:
Environmental effect (summarized):

Impact on others:
Reduction in volume withdrawn:
Other comments:
-- Continue in this format for as many alternatives as you have. --
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WMA Form H - Groundwater Hydraulic Analysis
A. Applicant Information
Important:
When filling out
forms on the
computer, use
only the tab key
to move your
cursor - do not
use the return
key.

Jim Young, South Shore Tri-Town Development Corporation
Name

223 Shea Memorial Drive
Mailing Address

South Weymouth

MA

02190

City

State

Zip Code

781-682-2187
Telephone Number
Signature

Date

B. Pumping Test Report
Submit the pumping test report as outlined in Appendix F.
Tetra Tech Rizzo

Jack Henderson, P.E.

Consultant Name

Reviewer’s Name

1 Grant Street
Mailing Address

Framingham

MA

City

City

508-903-2027
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Telephone Number

Telephone Number

Signature

Date
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection – Annual Statistical Report
2005 Water Management Act Program Annual Report Form
For Public Water Suppliers -Reporting Period 1/1/2005 – 12/31/2005

PWSID#:
Name:
City/Town:

WATER MANAGEMENT ACT PROGRAM
Guidance Document and Forms For a Water Audit
General
A Water Audit identifies how much water is lost and what that loss costs the public water
supplier. Records and system-control equipment (such as meters) are thoroughly checked
for accuracy. The overall goal of the Water Audit is to help the public water supplier select
and implement programs to reduce the water works system losses.
The Water Audit should be performed annually by the public water supplier. In this manner,
the public water supplier will determine the volume of lost water; the need to do regular field
leak detection and; the dollar value of water that is lost. Water audits allow for adjustments
to be made to metering system calculations and acceptable meter errors.
Forms for a Water Audit
There are six (6) forms used in the preparation of a Water Audit that are included in this
document. All utilize gallons as input data. An explanation of these forms is as follows:
Form 1 - Uncorrected Total Water Supply from Sources of Supply Master Meter Readings This form is used to summarize pumping records from sources of supply for the most recent
three (3) years.
Form 2 - Uncorrected Customer Meter Records - This form is used to summarize metered
readings for individual users for the most recent three (3) years.
Form 3 - Pumping and Treatment Costs - This form outlines the average base pumping
and treatment costs from the sources of supply.
Form 4 - Source Meter Error Adjustments to the Total Amount of Water Supplied to the
System - This form takes water source meter errors determined after calibration to adjust
known gallonage errors.
Form 5 - Distribution System Large Service Meter Adjustments - This form provides a
gallonage adjustment to large distribution system meter errors, after calibration.
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PWSID#:
Name:

For Public Water Suppliers-Reporting Period 1/1/2005 – 12/31/2005

City/Town:

Form 6 - Water Audit Worksheet - This form is the worksheet that summarizes water losses
and costs associated with unaccounted for water, based on information derived on Forms 1
through 5.
Forms
This section outlines the input of data in order to obtain an accurate unaccounted for water
percentage and costs associated with those losses to the public water supplier. All records
should be utilized during the same twelve (12) month time period.
Water Audit Worksheet or Form 6
Form 6 is utilized to record and compute corrections to the water works systems metering
components. Please follow the following format and record all computations on Form 6.
Review of Production and Sale Records
a.

Review production records to tabulate the volume of water received from all
sources of supply for the most recent three (3) years and complete Form 1.

b.

Calculate an average of the three (3) most recent yearly totals from Form 1 and
enter on Line 1, Form 3 and on Line 1 on Form 6.

c.

Review customer meter records to determine the total quantity of water sold and
unsold for the past three (3) years and enter on Form 2.

d.

Calculate an average of the three (3) most recent yearly Totals from Form 2 and
enter on line 4 on Form 6.

e.

Estimate the amount of water sold but not metered for the past 3 years, and enter
this figure on Form 2, Line c. Divide Line c by 3 and enter this average on Line 6
on Form 6,

Pumping and Treating Costs - Form 3
a.

Review purchasing records for the past 3 years to determine the total and
average chemical, fuel, electricity, water purchase, and other costs to pump and
treat water. Enter these figures on Form 3. Then perform the calculations
indicated in the lower section of Form 3.
Enter results on line 15 on Form 6.
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b.

No.

PWSID#:
Name:
City/Town:

If water is purchased from another entity(s), please determine the volume using
the format below, and enter on Line 2 - Form 3.

Year

Annual
Volume

Annual
Volume

Total

1.________________________________________________________
2.________________________________________________________
3.________________________________________________________
Total ___________ divide by 3 and enter
on Line 2 - Form 3
Source Meter Errors
Source Meters: any meter (venturi, etc.) that records flow from sources of supply.
List in tabular form the types, locations, frequency of calibration and calibration program for
the water supply system source meters.
Source meters should be calibrated to verify the accuracy through standard field testing,
pitometer or other reliable methods. Testing should include evaluation of the primary device
and the meter registration unit. For venturi's - calibration should be performed twice a year.
All other meters should be tested as outlined in AWWA specifications or WMAP permit
requirements for meter testing time periods.
Form 4 should be completed for all source meters to report adjustments resulting from
source water meter errors for the past 3 years. Divide total adjustments for the past 3 years
by 3 to calculate average source meter adjustments. This average source water meter
adjustment, in gallons, should be entered on Form 6 on- line 2a.
Evaluation of System Components
Provide an explanation that outlines the program that the water works system utilizes to
evaluate system components such as valves that provide: pressure relief, altitude control on
storage tanks, pressure reducing, and surge relief.
3
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PWSID#:
Name:

For Public Water Systems-Reporting Period 1/1/2005 – 12/31/2005

City/Town:

If a documented estimate of volume of water can be made from faulty operating conditions,
this gallonage should be entered on Line 2b on Form 6.
Type of Device

Total Volume

How Documented

1._______________________________________________________________________
2._______________________________________________________________________
3._______________________________________________________________________
Total

Unmetered Authorized Uses of Water
If there are unmetered but authorized uses of water, this annual estimate should be entered
on Line 9 on Form 6. These uses include:

Type of Unmetered Uses
1.
2.
3.
4.
5.

Fire fighting and training
Bleeders
Watermain flushing
Storage Tank Overflows
Public Construction Uses
a. Sewer System Maintenance
b. Street Cleaning
c. Construction
d. Other ____________
Total Volume

Annual Volume

How Documented

_____________
_____________
_____________
_____________

___________________
___________________
___________________
___________________

_____________
_____________
_____________
_____________

___________________
___________________
___________________
___________________

_____________ Enter on Line 9 on Form 6

Water used by municipal buildings and schools, golf courses, public cemeteries, and
municipal pools should be metered or otherwise be determined to be Unaccounted-for
Water.
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PWSID#:
Name:

For Public Water Systems-Reporting Period 1/1/2005 – 12/31/2005

City/Town:

Unmetered Miscellaneous Losses of Water
Provide an estimate of unmetered miscellaneous losses attributed to bleeders, unauthorized
connections, backwash waters and theft. Enter this figure on Line 10 on Form 6.
Distribution System Large Service Meter Errors
Form 5 should be completed for all distribution system large service meters to report
adjustments resulting from large in line meter errors for the past 3 years. Divide total
adjustments for the past 3 years by 3 to calculate average source meter adjustments. This
average large service meter meter adjustment, in gallons, should be entered on Form 6 on
line 5a.
Accounting Systems
A Certified Public Accountant (CPA) could review billing and accounting procedures. The
entire accounting procedure should be evaluated including meter reading frequency,
printing of billing statements, cash flow improvements, water rates and all systems that are
related to producing accurate and timely water bills.
Adjustments to water sales that reflect any error made in billing and accounting procedures
should be entered on Line 5b on Form 6.
Please provide a written statement on how adjustments were determined and attach to the
water audit.

Completion of Water Audit
The Water Audit - Form 6 should be completed and the quantity of water calculated as
unaccounted-for water (UAW). The forms should be evaluated to determine areas that need
attention and prioritization for water works system improvements.
The submittal should include the water meter testing procedures and certification for each
calibrated metering system and appended to the report, if available.
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document to be used and adopted by the proposed utility district that SSTTDC will establish to
oversee the operations of the water, wastewater and stormwater systems for the proposed
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1.0

Introduction

This drought/emergency Contingency Plan has been developed in compliance with 313
CMR 4.02 to establish operating procedures for adequately handling water supply
emergencies, such as water supply contamination, and seasonal or drought related
shortages of water supply. The plan includes provisions for emergency supply in the
event of a sudden loss of existing sources and a progressively stringent schedule for
limiting water use during seasonal and extended dry periods in accordance with
MADEP’s Policy for the Declaration of a State of Water Supply Emergency. The
Contingency Plan is also incorporated into the Local Water Resources Management Plan.

2.0

Emergency Response

An Emergency Response Plan is a vital component for an effective and safe water supply
operation. In this document we will differentiate emergency situations according to the
following criteria:
Level I

Routine Problems
These incidents are minor disruptions to the water system that
affect 10% or less of the system and are anticipated to be
repaired/resolved within 24 hours or less. Examples: Water
main breaks and mechanical problems at pumping stations.

Level II

Alert/Minor Emergencies

Level III

These incidents are more significant disruptions to the water
system that affect 50% or less of the system and are
anticipated to be repaired/resolved within 72 hours or less.
Examples: Local total coliform bacteria detection, major main
breaks, multiple main breaks, major mechanical problems at
pumping stations/treatment facility, or failure of chemical feed
systems.
Major Emergencies

Level IV

These incidents are very significant disruptions to the water
system that affect more than 50% of the system and/or are
anticipated to require more than 72 hours to be
repaired/resolved. Major emergencies may require a
Declaration of Water Supply Emergency and/or a Boil Water
Order, Do Not Drink Order or Do Not Use Order. Examples:
Break in major transmission main, loss or failure of treatment
facility, loss of source (dam break, water supply shortage,
contamination, etc.), loss of pressure in system, widespread
total coliform bacteria outbreak, fecal coliform or E. Coli
detection, or acts of vandalism.
Natural Disasters
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These incidents are generally caused by a widespread
meteorological or geological event that disrupts the water
system affecting more than 50% of the system and/or requiring
more than one week for recovery of services. Such events
may cause structural damage to a treatment facility or
contaminate a source with untreated sewage, toxic chemical,
or radioactive material. A Declaration of Water Supply
Emergency and/or a Boil Water Order, Do Not Drink Order or
Do Not Use Order are likely to be required. Examples:
Hurricanes, tornadoes, earthquakes, or floods.
Level V

Nuclear Disasters/Terrorist Acts
These incidents involve large and uncontrolled releases of
radioactive material or compounds into the environment/water
supply source or deliberate acts that impair a water system
(i.e. terrorism). In the case of nuclear disaster, surface water
supplies within a 50-mile radius of a nuclear power plant
experiencing such a release may be immediately
contaminated. Groundwater supplies may remain safe for a
period of time. A Declaration of Water Supply Emergency
and/or a Do Not Drink Order or Do Not Use Order are likely to
be required. Examples: Nuclear power plant release to the
environment or deliberate release of highly toxic materials to a
water supply.

2.1

Definitions

For the purposes of this document, the following definitions apply:
Emergency: A situation or event, natural or man-made, which causes or threatens to
cause damage to a water supply system such that there will be a disruption of normal
water supply functions. The effects can be on a portion or all of the system and may
require an immediate action in order to protect public health.
Response: The actions taken during an emergency to minimize the impact of the
emergency, protect the water supply, and return the water system to normal operating
conditions.
Boil Water Order: Order issued under MGL c. 111, sec. 160 by the Department in
accordance with Do Not Drink Order, DWS Policy 87-06.
Do Not Use Order: Declaration of State Order issued under MGL c. 21G, sec. 15, 16,
and 17 by the Department in Of Water Supply accordance with DWS Policy 87-05.
2.2

How to Use This Plan

During an emergency, the first step that the system operator should take is to identify the
emergency according to its severity using a Level I, II, III, IV, and V status with Level I
being routine problems such as main breaks, and Level V being a nuclear disaster or
major terrorist act. Be aware that the level of the emergency may change during the
incident. If this occurs, the system operator must adjust its response accordingly.
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The level of the emergency determines the appropriate action to be taken. After the level
is determined, the appropriate section of the Plan can be referenced for the procedures to
be followed. Each level has a separate section to assist the system operator in responding
to the emergency. For example, if a Level III emergency is declared it could mean that
there is serious threat to a dam, reservoir, tank, or treatment facility; power loss in a
major pumping system; unsafe water supply in any pressure zone; breakage in a large
trunk line; or contamination by infiltration.
The initial response would be to begin a documentation log to describe the emergency.
The next step would be to investigate and evaluate the emergency and decide if it is a
bacterial contamination, chemical contamination, or a systems failure. Each would have
their own set of methods to follow but they both would basically activate a response
team, notify proper local and state authorities and outside personnel or agencies for
advice and assistance. Boil orders may be issued or outside water may be trucked in or
emergency sources may be utilized if needed.
Once the cause of the emergency has been determined and approvals obtained, work is
initiated to correct the problem. Informing the public about the emergency is
accomplished through the electronic local/regional media. All contact persons and their
phone numbers are listed in Appendix A and B. Contact persons include fire, police,
SSTTDC officials, hospitals, media, contractors, state agencies and federal agencies.
Coordinating the outside personnel and agencies working on the response should follow
the flow charts found in Appendix C and D. All forms and checklists are also found in
the Plan. One set of these forms and checklists is to be sent to the DEP and the other is to
be kept on file by SSTTDC and the system operator.
2.3

Level I: Emergency Response Procedures

Level I refers to routine problems. These incidents are minor disruptions to the water
system that affect 10 percent or less of the system and are anticipated to be
repaired/resolved within 24 hours or less. The supply is reduced by routine circumstances
which can be handled easily by utility personnel.
Examples of Level I emergencies include: water main breaks and mechanical problems
at pumping stations, including a power failure; minor coliform contamination; minor spill
of hazardous substances.
The initial response is comprised of the following efforts:
1. Begin documentation log (Emergency Response Checklist) at first report of the
problem (Appendix E).
2. Investigate problem and evaluate the situation to determine the level of
emergency.
The subsequent response procedures include:
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1. Activate emergency response team and respond in accordance with the Plan.
2. Complete the Emergency Response checklist and attach necessary
forms/memoranda for each situation.
3. Maintain records of all activities throughout the incident. Retain records for future
reference.
4. Monitor resolution of the emergency and take appropriate action if the level of the
emergency changes.
If necessary, the following additional actions should also be taken:
1. If a violation requiring a Tier 1 Public Notice in accordance with 310 CMR 22.16
occurs, the system operator must contact and consult with DEP staff within 24
hours of the public water system first learning of the violation.
2. If a coliform bacteria violation has occurred, the public water system must file a
Coliform Violation Evaluation Survey (Appendix H) with the local DEP regional
office. This survey will not be used for compliance purposes but will provide DEP
with valuable information on the cause and corrective actions for coliform
bacteria violations.
2.4

Level II: Emergency Response Procedures

Level II refers to minor emergencies. These incidents are more significant disruptions to
the water system that affect 50 percent or less of the system and are anticipated to be
repaired/resolved within 72 hours or less.
Examples of Level II emergencies include: local total coliform bacteria detection, major
main breaks, multiple main breaks, or major mechanical problems at pumping stations.
The initial response is comprised of the following efforts:
1. Begin documentation log (Emergency Response Checklist) at first report of the
problem.
2. Investigate problem and evaluate the situation to determine the level of
emergency.
The subsequent response procedures include:
1. Activate emergency response team and respond in accordance with the Plan.
2. Contact local responsible officials and authorities, including the DEP Regional
Office, to inform them of conditions in the system and discuss any special actions
that may be required. Such required actions may include, but are not limited to:
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•

Collection of special water quality samples related to the nature of the
emergency.

•

Collection of appropriate water quality samples at sites throughout the
distribution system where problems have occurred. These samples must be
taken both during and after the incident. If the problem is determined to be
coliform bacteria related, follow the Coliform MCL Violation
Determination flow chart contained in Appendix G.

•

Provide notification to parties affected by the incident.

•

Provide an alternate source of water to those affected by the incident, if
needed.

•

Contact local news media to inform them of incident, if needed.

•

Provide Public Notification of any violations of DEP regulations, as
needed.

2. Contact local responsible officials and authorities, including DEP Regional
Office, to inform them of completion of repairs and results of all water quality
testing.
3. Maintain records of all activities throughout the incident. Retain records for future
reference.
4. Monitor resolution of the emergency and take appropriate action if the level of the
emergency changes.
If necessary, the following additional actions should also be taken:
1. If a violation requiring a Tier 1 Public Notice in accordance with 310 CMR 22.16
occurs, the system operator must contact and consult with DEP staff within 24
hours of the public water system first learning of the violation.
2. If a coliform bacteria violation has occurred, the public water system must file a
Coliform Violation Evaluation Survey (Appendix H) with the local DEP regional
office. This survey will not be used for compliance purposes but will provide DEP
with valuable information on the cause and corrective actions for coliform
bacteria violations.
2.5

Level III: Emergency Response Procedures

Level III refers to major emergencies. These incidents are very significant disruptions to
the water system that affect more than 50 percent of the system and/or are anticipated to
require more than 72 hours to be repaired or resolved. Resolution of the problem may
beyond the ability of the utility’s personnel to handle. Major emergencies may require a

Rizzo Associates, A Tetra Tech Company

Declaration of State of Water Supply Emergency and/or a Boil Water Order, Do Not
Drink Order or Do Not Use Order.
Examples of Level III emergencies include: break in major transmission main, loss or
failure of treatment facility, loss of source (dam break, water supply shortage,
contamination, etc.), loss of pressure in system, widespread total coliform bacteria
outbreak, fecal coliform or E. Coli detection, or acts of vandalism, contamination from
major spill of hazardous substance.
The initial response is comprised of the following efforts:
1. Begin documentation log (Emergency Response Checklist) at first report of the
problem.
2. Investigate problem and evaluate the situation to determine the level of
emergency.

Rizzo Associates, A Tetra Tech Company

The subsequent response procedures concerning a Level III - Bacterial Contamination
include:
1. Initiate consultation with DEP and follow Public Notification requirements.
2. Activate emergency response team and respond in accordance with the Plan to
collect samples and conduct preliminary analyses to determine potential
contamination of the water supply. Use the data to follow the Coliform MCL
Violation Determination flow chart contained in Appendix G.
3. Contact local responsible officials and authorities, including the DEP Regional
Office, to inform them of conditions in the system and discuss any special actions
that may be required. Such required actions may include, but are not limited to:
•

Collection of special water quality samples related to the nature of the
emergency.

•

Collection of bacteria samples at sites throughout the distribution system
where problems have occurred. These samples may be taken both during
and after the incident. If the problem is determined to be coliform bacteria
related, follow the Coliform MCL Violation Determination flow chart
contained in Appendix G.

•

Provide notification to parties affected by the incident.

•

With DEP approval, provide an alternate source of water if needed.
Alternative water sources may include bottled water, interconnections
with other water systems, tanked water, etc.

•

Contact local news media to inform them of incident, if needed.

•

If DEP issues a Declaration of State of Water Supply Emergency, Boil
Water Order, Do Not Drink Order or Do Not Use Order, follow necessary
procedures.

4. Once problem is identified, initiate actions to resolve the problem.
5. Contact local responsible officials and authorities, including DEP Regional
Office, to inform them of completion of repairs and results of all water quality
testing.
6. Maintain records of all activities throughout the incident. Retain records for future
reference.
7. Monitor resolution of the emergency and take appropriate action if the level of the
emergency changes.
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The subsequent response procedures concerning a Level III – Equipment/System Failure
include:
1. Activate emergency response team to evaluate the extent of the problem and
determine the type and quantity of support needed to initiate corrective action.
2. Contact local responsible officials, including DEP Regional Office, to inform
them of conditions in the system and discuss any special actions that may be
required. Such required actions may include, but are not limited to:
•

Conduct preliminary water quality analyses to determine potential
contamination of the water supply as a result of the system failure.

•

Provide notification to parties affected by the incident.

•

With DEP approval, provide an alternate source of water if needed. These
include connection to another public water supply or bottled water, tanked
water, etc.

•

Contact local news media to inform them of incident, if needed.

•

If DEP issues a Declaration of State of Water Supply Emergency or Boil
Water Order or Do not Drink Order, follow necessary procedures.

3. Once problem is identified, initiate actions to resolve the problem.
4. Contact local responsible officials and authorities, including DEP Regional
Office, to inform them of completion of repairs and results of all water quality
testing.
5. Maintain records of all activities throughout the incident. Retain records for future
reference.
6. Monitor resolution of the emergency and take appropriate action if the level of the
emergency changes.
If necessary, the following additional actions should also be taken:
1

If a violation requiring a Tier 1 Public Notice in accordance with 310 CMR 22.16
occurs, the system operator must contact and consult with DEP staff within 24
hours of the public water system first learning of the violation.

2

If a coliform bacteria violation has occurred, the public water system must file a
Coliform Violation Evaluation Survey (Appendix H) with the local DEP regional
office. This survey will not be used for compliance purposes but will provide DEP
with valuable information on the cause and corrective actions for coliform
bacteria violations.

Rizzo Associates, A Tetra Tech Company

2.6

Level IV: Emergency Response Procedure

Level IV refers to major emergencies caused by natural disasters. These incidents are
generally caused by a widespread meteorological or geological event that disrupts the
water system affecting more than 50 percent of the system and/or requiring more than
one week for recovery of services. Such events may cause structural damage to a
treatment facility or contaminate a source with untreated sewage, toxic chemical, or
radioactive material. A Declaration of State of Water Supply Emergency and/or a Boil
Water Order or Do Not Drink Order are likely to be required.
Examples of Level IV emergencies include: failure of an impoundment, destruction of
equipment releasing hazardous materials, deposit of hazardous products into a surface
water supply
If the disruption of the system causes equipment failure and/or contamination caused by
bacteriological activity, follow the emergency response procedures for Level III. If the
contamination is caused by chemical compound(s), use the following procedure:
1. Begin documentation log (Emergency Response Checklist) at first report of the
problem.
2. Investigate problem and evaluate the situation to determine the extent of impact
on the water system. Collect water samples for analyses to determine if it is
contaminated and the type of contamination.
The subsequent response procedures include:
1. If possible, remove the affected water supply source or close the distribution
system until it can be fully evaluated for contamination.
2. Contact DEP Regional Office for further instructions.
3. Inform proper local and state authorities/agencies, activate response team
immediately and respond in accordance with the Plan. The responsible authority
or authorities will issue the necessary "Orders". See Appendix D - Procedures
Involving Outside Agencies and Personnel.
4. Inform the public through the local/regional electronic media about the
emergency, affected area, and alternative water supply. Keep the public informed
about new developments through "special reports and public service news".
5. With DEP approval, activate alternative water supply such as bottled water,
interconnections with other water systems, tanked water, etc.
6. Evaluate the situation to brief the authorities and inform the public. If necessary,
take other precautionary measures to safeguard public health.

Rizzo Associates, A Tetra Tech Company

7. Collect new samples for analyses and put in place a monitoring system to ensure a
safe water quality.
8. Maintain records of all activities throughout the incident. Retain records for future
reference.
9. Monitor resolution of the emergency and take appropriate action if the level of the
emergency changes.
10. Complete the checklist and attach the necessary forms/memoranda. Send to DEP
Regional Office two (2) copies of the completed checklist and all attachments. It
will not be necessary to send this specific emergency information to DEP if some
other process will provide the necessary reporting (i.e. Emergency Declaration
Procedure).
If necessary, the following additional actions should also be taken:
1. If a violation requiring a Tier 1 Public Notice in accordance with 310 CMR 22.16
occurs, the system operator must contact and consult with DEP staff within 24
hours of the public water system first learning of the violation.
2. If a coliform bacteria violation has occurred, the public water system must file a
Coliform Violation Evaluation Survey (Appendix H) with the local DEP regional
office. This survey will not be used for compliance purposes but will provide DEP
with valuable information on the cause and corrective actions for coliform
bacteria violations.
2.7

Level V: Emergency Response Procedures

Level V refers to emergencies caused by nuclear disasters/major terrorist acts. These
incidents involve large and uncontrolled releases of radioactive material or compounds
into the environment/water supply source or deliberate acts that impair a water system
(i.e. terrorism). In the case of a nuclear disaster, surface water supplies within a 50-mile
radius of a nuclear power plant experiencing such a release may be immediately
contaminated. Groundwater supplies may remain safe for a period of time. A Declaration
of Water Supply Emergency and/or a Do Not Drink Order are likely to be required.
Examples of Level V emergencies include: Nuclear power plant release to the
environment or deliberate release of highly toxic materials to a water supply.
The initial response is comprised of the following efforts:
1. Begin documentation log (Emergency Response Checklist) at first report of the
problem.
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2. Investigate problem and evaluate the situation to determine the extent of impact
on the water system. Collect water samples for analyses to determine if it is
contaminated and the type of contamination.
The subsequent response procedures include:
1. If possible, remove the affected water supply source or close the distribution
system until it can be fully evaluated for contamination.
2. Be prepared to follow the directives issued by the Massachusetts Emergency
Management Agency on the Emergency Broadcast network; and provide the
necessary assistance to this agency. At a minimum, the directives will advise the
public:
• Not to use surface or ground water until the source is analyzed and
approved to be safe for human or animal consumption.
• Limit the ingestion of water stored in closed containers or bottled water
until after it has been tested and approved for consumption.
3. DEP and/or the Department of Public Health will provide technical assistance and
provide information on testing water sources to ensure that they are safe for
consumption.
4. Maintain records of all activities throughout the incident. Retain records for future
reference.
5. Monitor resolution of the emergency and take appropriate action if the level of the
emergency changes.
If necessary, the following additional actions should also be taken:
1. All threats against a water system must be reported to the State Police and Federal
Bureau of Investigation immediately.
2. Terrorist acts found to be minor in nature may be reduced to a lower level and
follow the appropriate emergency response procedures.
3. If a violation requiring a Tier 1 Public Notice in accordance with 310 CMR 22.16
occurs, SSTTDC must contact and consult with DEP staff within 24 hours of the
public water system first learning of the violation.
4. If a coliform bacteria violation has occurred, the public water system must file a
Coliform Violation Evaluation Survey (Appendix H) with the local DEP regional
office. This survey will not be used for compliance purposes but will provide DEP
with valuable information on the cause and corrective actions for coliform
bacteria violations.

3.0

Drought Management

This Plan also provides guidance to ensure that drought related water shortages are
responded to in an organized, responsive, and appropriate manner. The purpose of this
Plan is to:
1. Coordinate activities in response to drought situations;
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2. Identify responsibilities for information collection needed to assess the impacts
from dry conditions;
3. Establish a consistent basis for evaluating the severity of drought situations;
4. Summarize the emergency powers available to respond to drought situations.
Indices to assess drought conditions, different stages of drought, and drought mitigation
measures are presented. This Plan is intended to be used in conjunction with the
Massachusetts Drought Management Plan 1 and the MWRA Drought Management Plan
3.1

Demand Projection

Table 3-1 presents estimated buildout at the Base and the associated projected water
demands for the various development types. The total water demand is estimated at 1.4
mgd.
Table 3-1:

Village Center Plan Water Demand Projections

Residential Use Projection
Units

people/unit

people

2850

2.6

7446

gpcd

Total GPD
65.0

483,990

Commercial/Biotechnology Projection
gpd/1000sf

sf

850

950,000

807,500

Office/ Retail Projection
gpd/1000sf

sf

62.5

875,000

54,688

Hotel Projection
gpd/bedroom
66

bedrooms
150

9,900

Institutional Persons Projection
gpcd

persons

36.7

300

11,010

Special Use Persons Projection
gpcd

persons

14.9

1,800

26,820

Coast Guard Housing Projection
gpd/unit

units

275

20

Total Water Use Projection

1

5,500
1,399,408

Working Draft Massachusetts Drought Management Plan, last revised in December 20, 2001, Executive
Office of Environmental Affairs (EOEA) and the Massachusetts Emergency Management Agency
(MEMA)
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3.2

Surface Water Source

The MWRA has developed a drought management plan for its system that is tailored to
the capacity of its system. The MWRA has daily on-line tracking of its system, including
reservoir levels and system demand, as well as sophisticated modeling ability to predict
the ability of the MWRA system to meet short and long-term demands. The MWRA
drought management plan should be referred to for more details. Only a long-term
drought affecting Wachusett and Quabbin reservoirs would lead to significant restrictions
in the MWRA service area.
3.3

Drought Indices

The Massachusetts Drought Management Task Force determines the level of severity of a
drought based on seven indices: Palmer Drought Severity Index, Crop Moisture Index,
Fire Danger, Precipitation, Ground-water levels, Streamflow levels, and Index Reservoir
levels. A description of each index is provided below.
Palmer Drought Index – an index that reflects soil moisture and weather conditions;
available from the National Weather Service or National Climate Data Center.
Crop Moisture Index – an index that reflects short-term soil moisture conditions as used
for agriculture; available from the National Climate Data Center.
Fire Danger – the fire danger level reflects how favorable conditions are for brush fires.
Data factored into the index include weather conditions and available fuel. This is a
short-term index, which can change daily. The duration of the index will be used to
determine relative drought levels. The fire danger level is available from the DEM
Bureau of Fire Control, Chief Fire Warden.
Precipitation – a comparison of measured precipitation amounts to 30-year averages.
Cumulative amounts for 3, 6 and 12-month periods are factored into the drought
determination. This data is available from the DEM, Office of Water Resources.
Ground-water levels – a drought level determination is based on the number of
consecutive months ground-water levels are below normal (lowest 25% of period of
record). Ground-water conditions maps showing areas of above normal, normal and
below normal are provided monthly by the USGS.
Streamflows – a drought level determination is based on the number of consecutive
months streamflow levels are below normal (lowest 25% of period of record).
Streamflow conditions maps showing areas of above normal, normal and below normal
are provided monthly by the USGS.
Reservoirs – a drought level determination will be based on the level small, medium and
large index reservoirs across the state. The reservoir level relative to normal conditions
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will be considered. DEM, Office of Water Resources, as part of its monthly conditions
report, will maintain a list of index water supply reservoirs and their percent full.
3.4

Drought Stages

The Drought Management Task Force uses five levels of drought to identify the severity
of a drought. The levels are Normal, Advisory, Watch, Warning, and Emergency. Table
3-2 presents the drought levels and the conditions for each index under each respective
level.
3.5

Drought Mitigation Measures

The following is a list of actions to be taken during the various drought stages.
Normal
•

Public education and outreach campaign to increase awareness of water use and
supply.

Mild
•

Increase public education efforts.

•

Voluntary water restrictions are enacted.

Moderate
•

Increase public education. Keep public informed of drought status and what is
required of the consumer during each stage.

•

Mandatory water restrictions are enacted. Restrictions are enforced by Water
Department drive-by.

Severe
•

All outside water use is banned. Enforcement by SSTTDC, the system operator
and local Police Department.

Emergency
•

Investigate possibility of purchasing water from other water suppliers through
interconnection.
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Table 3-2:

Drought
Level

Drought Levels

PDI

CMI*

Fire*

Precipitation

-1.0 to
–1.99

0.0 to -1.0
slightly dry

Low

1 month below normal

Normal

Advisory

-2.0 to
-2.99

-1.0 to –1.9
abnormally
dry

Moderate 2 month cumulativebelow
65% of normal

3 consecutive
months below
normal**

-3.0 to
3.99

-2.0 to –2.9
excessively
dry

High

Watch

4-5
consecutive
months below
normal**

At least 2 out of
3 consecutive
months below
normal**
At least 4 out of
5 consecutive
months below
normal**

-4.0
and
below

< -2.9
severely
dry

V. High

Warning

6-7
consecutive
months below
normal**

At least 6 out of
7 consecutive
months below
normal**

<-2.9
severely
dry

Extreme

Emergency

-4.0
and
below

>8 months
below
normal**

>7 months
Continuation of
below normal** previous
month’s
conditions

1 of the following criteria
met:
3 month cum. < 65% or
6 month cum. < 70% or
12 month cum. < 70%
1 of the following criteria
met:
3 month cum. < 65% and
6 month cum. <65%
or
6 month cum. <65% and
12 month cum. <65%
or
3 month cum. <65% and
12 month cum. <65%
Same criteria as Warning &
Previous month was Warning
or Emergency

Ground
Water
2 consecutive
months below
normal**

*The Crop Moisture Index and the Fire Danger levels are subject to frequent change. The drought level for these two indicators is
occurrence of each index at a given level.
**Below normal for groundwater and streamflow are defined as being within the lowest 25% of the period of record.
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Streamflow

Reservoir

1 month below
normal**

Reservoir levels
at or near
normal for the
time of year
Small index
Reservoirs
below normal
Medium index
Reservoirs
below normal

Large index
reservoirs below
normal

determined based on the repeated or extended

3.5.1

Public Education

SSTTDC includes quarterly bill inserts with water conservation tips and the status of the
system to its customers. Moreover, public awareness is increased with articles in the
local newspaper and public speaking events at community organization meetings.
Throughout the summer months SSTTDC publishes notices in the local newspaper to
heighten awareness on drought conditions and demand reduction. Customers are
educated on what they can do individually to reduce water use. Updates on the status of
the water source and an explanation of the drought stages are publicized regularly,
particularly nearing the summer months. SSTTDC also posts informative water
conservation tips, as well as drought conditions, on its website:
http://www.ssttdc.com/
3.5.2

Pricing

An increasing block rate structure was developed by SSTTDC to promote water
conservation. All customers, regardless of meter size will be billed monthly. All bills are
based on actual meter readings, which will help customers monitor their water use.
3.5.3

Water Audits

SSTTDC offers residential water audits free of charge to customers who suspect they are
wasting water throughout their home and property and water audits are conducted for
each public facility every 3 to 5 years. Furthermore, all industrial and commercial water
users are encouraged to conduct regular water audits to determine the location and
amount of water used for heating, cooling, processing, sanitary use, and outdoor use. The
audits identify opportunities for water savings.
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APPENDIX A LOCAL AUTHORITIES AND DEPARTMENTS EMERGENCY TELEPHONE NUMBERS
(Attach additional sheets if needed)
City/Town:
PWS Name:
PWS ID #:
Local Authorities:
Fire Department

Name
Title
Fire Chief
Telephone
Fax
Email

Police Department

Name
Title
Police Chief
Telephone
Fax
Email

Health Department

Name
Title
Health Inspector
Telephone
Fax
Email

SSTTDC Board Members:
Name
Terry N. Fancher
Title
Executive Director
Telephone
Fax
Email
Name
James W. Lavin
Title
Telephone
Fax
Email
Name
Colin M. McPherson
Title
Telephone
Fax
Email

Name
Robert W. Terravecchia
Title
Telephone
Fax
Email
Name
John W. Rogers
Title
Telephone
Fax
Email
Name
John R. Ward
Title
Telephone
Fax
Email
Water Supply Responsible Authorities:
Superintendent

Assist.
Superintendent

Name
Title
Telephone
Fax
Email
Name
Title
Telephone
Fax
Email

Primary Operator

Name
Title
Telephone
Fax
Email

Secondary Operator

Name
Title
Telephone
Fax
Email

Local News Media:
Newspapers

Name
Telephone
Fax
Email

Radio Stations

Name
Telephone
Fax
Email
Name
Telephone
Fax
Email

Television
Stations

Name
Telephone
Fax
Email
Name
Telephone
Fax
Email

Other

Name
Telephone
Fax
Email

Other Emergency Contacts:
Special Users (i.e. Schools, Hospitals, Nursing Homes, Prisons, Others)
Name
Address
Telephone
Fax
Email
Name
Address
Telephone

Fax
Email
Name
Address
Telephone
Fax
Email
Waterworks Contractors
Name
Address
Telephone
Fax
Email
Hazardous/Toxic Waste Clean-up Contractors
Name
Address
Telephone
Fax
Email
Replacement Equipment (Rental/Purchase) and Repair Parts Suppliers (Replacement)
Name
Address
Telephone
Fax
Email

APPENDIX B LIST OF STATE AND FEDERAL AGENCIES TELEPHONE
NUMBERS
State Agencies:
State Police……………………………………………………………………(800) 525-5555**
Department of Environmental Protection - Drinking Water Program Offices
Boston…………………………………………………………………………(617) 292-5770*
Northeast Region (Wilmington).………………………………………...........(978) 661-7600*
Southeast Region (Lakeville)…………………………………………………(508) 946-2700*
Central Region (Worcester)……………………………………………..........(508) 792-7650*
Western Region (Springfield)………………………………………………...(413) 784-1100*
Department of Public Health…………………………………………………(617) 624-6000*
Outside of Working Hours …………………………………………………...(617) 522-3700**
Nuclear Incident Advisory Team……………………………………………..(617) 727-9710**
Massachusetts Emergency Management Agency…………………………….(508) 820-2000**
Federal Agencies:
EPA (Boston Office)………………………………………………………….(617) 918-1111*
National Response Center…………………………………………….............(800) 424-8802**
Federal Emergency Management Agency……………………………………(617) 223-9540**
Occupational Safety & Health Administration……………………………….(800) 321-6742*
Communicable Disease Center (Atlanta, Georgia)…………………………...(800) 311-3435*
Federal Aviation Administration (Accident Reporting)……………………...(781) 238-7001**
Federal Bureau of Investigation………………………………………………(617) 742-5533**
* Day Time
** 24 Hours

APPENDIX C PROCEDURES FOR CONTACTING DEP
DEP may be contacted 24 hours/day, seven day per week by using the procedures in Section A
of this Appendix during regular working hours or by using the procedures in Section B during all
other hours.
A. During Working Hours - Monday to Friday (9:00 AM to 5:00 PM):
Drinking Water Distress Call*

*
All threats or suspected acts of terrorism against a water system must be reported to the
Local Police or State Police immediately. Local and State Police will determine if the Federal
Bureau of Investigation will be notified.
**

Calls made directly to the Boston Office will be referred to the specific regional office.

***
WES will only be contacted by the Regional or Divisional Director or their designee, if
deemed necessary, and will give advice on the necessary chemical analysis to be taken and will
also decide which analyses can be done by WES.
**** The Bureau of Waste Site Cleanup (BWSC)/Emergency Response will be contacted
whenever there is a spill, release of oil and/or hazardous material. The Drinking Water Program
will work with the BWSC/Emergency Response until the end of situation. Each Bureau should

exchange copies of all reports written as a result of the situation (i.e. spill reports and water
supply emergency data reports).
B. During Non-Working Hours - Monday to Friday (5:00 PM to 9:00 AM), Weekends and
Holidays:
Drinking Water Distress Call*

*
All threats or suspected acts of terrorism against a water system must be reported to the
Local Police and State Police immediately. Local and State Police will determine if the Federal
Bureau of Investigation will be notified.
**

DEP’s Emergency Response team will contact the Drinking Water Program.

*** The Regional Incident Response person may be able to handle the emergency without
calling the Regional Director or his/her designee. Incident Response personnel are required to
notify, by telephone, the regional Drinking Water Section Chief at the start, or within 24 hours,
of the event (emergency) being reported and forward a copy of the Incident Report to the
Drinking Water Program at the DEP Boston Office.
**** The Regional Director or his/her designee will define the scope of the problem, determine
who should handle the emergency response, and determine who should be contacted (i.e. local
Board of Health, etc.). The Regional Director or his/her designee will also have available a list,
with addresses and telephone numbers, of experienced volunteer water supply engineers. This
list will also be available to the Office of Incident Response. This list should be prioritized in
order of experience. Services will be reimbursed, for any time spent outside of their normal
working hours, according to the current union contract.

APPENDIX D PROCEDURES INVOLVING OUTSIDE AGENCIES &
PERSONNEL

Non-working Hours Working Hours

*

All threats against a water system must be reported to the State Police immediately.

**
EPA will be responsible for contacting the Federal Agencies if the emergency is related
to tampering with the water system.

APPENDIX E BASE EMERGENCY RESPONSE CHECKLIST
Complete a checklist for every emergency and, within thirty (30) days of a Level III or IV
emergency, file an Emergency Report, attaching the checklist used during the Emergency
Response. Send one (1) copy, with all additional forms and documents used according the
Handbook for Water Supply Emergencies, to DEP Regional Office, addressed to Drinking Water
Program (DWP). (If you already have a reporting form available please use it in lieu of the form
below).
REPORT ALL EMERGENCIES
Name of Person Completing
Form: ___________________
Title: ___________________
Date: ______________________
Time of Report: __________
Location of Emergency (Address / Line No. / Well No./Reservoir)
____________________________________________________
Emergency Caller Information (Circle): Male/Female Adult/Child
Name: ___________________
Home Telephone: ___________________
Address: ______________________
______________________
If the emergency is a threat against a water system, collect the following:
Voice: Normal Loud Whisper Calm Excited Nervous
Other:________________________
Connection: Clear Other (could it have been a cell phone):_______________________________
Background Noise: Children Music Computer Television Radio Animals
(type)_________________Machinery (type)____________________
Other:____________________________________
Describe the problem/ emergency:
Time: ________________________
Determine Emergency Level (circle): I* II* III IV V
*If Levels I or II, described the steps taken to handle the emergency.

If Level I or II, stop and file the report at this point. If Level III or greater, continue on next page.
(for Level III or greater)
Which of the following events were involved in the emergency? (Check appropriate
actions)
Motor vehicle accident
Vehicle type: ________________________________________
Make: _____________________
Color: __________________
Reg._______________________
State: _____________________
Owner (Name/Address):__________________________________________________________
Accidental discharge
Illegal dumping/discharge
Chemical(s) involved:
Trade Name/ Common Name: _______________________________________________
(Circle) Solid / Liquid / Vapor Other: _______________________________________________
Placard / Label ID / DOT #: _______________________________________________________
Disease outbreak, type of disease: __________________________________________________
Bacterial Problem, describe: ______________________________________________________
Nearest Public Drinking Water Source (surface/ground): ________________________________
Name/address (location):_________________________________________________________
Approximate distance from emergency location: ______________________________________
Other – DESCRIBE IN DETAIL:
Which of the following actions did you complete? (Check appropriate actions)
Notify person(s) in charge of all emergencies:
Name: ___________________________________________
Home Telephone: ______________
Work Telephone: _______________
Initial Emergency Response: ______________________________________________________

Close reservoir: _________________________________
Wells Nos. ________________________________________
Name of Reservoir: _______________________________________________
Shutdown pump(s) (No. or Name): ________________________________________
Shut off some of the distribution lines Specify (location, valve):__________________________
Cross Connection Survey Results:_________________________________________________
Other (describe):________________________________________________________________
Local Authorities/Departments Contacted:
___Water Supply Superintendent/Assistant
___Mayor/Officials
___Police Department
___Other: ____________________
Local/Regional News Media Contacted:
___Local Newspaper
___Local TV Station
___Other: ____________________

___Certified Operator
___Fire Department
___Health Department

___Local Radio Station
___Local Short-wave
___Radio Operator(s)

State Authorities/Agencies Contacted:
___State Police / State Agencies (Emergency Line)
DEP Contacted:
___DEP (Emergency Line)
___DEP (Boston)
___WERO

___NERO
___SERO
___CERO

Federal Authorities/Agencies Contacted:
___EPA - Boston Office (Emergency Line)
___Federal Highway Administration
___Federal Emergency Management Agency
(FEMA)
___Communicable Disease Center - Atlanta, GA

___National Response
Center
___Coast Guard
___National Guard
___Other:
_______________

Notify office staff about the problem/emergency to answer questions from the users;
Brief the person(s) in charge of the emergency response and superiors about new developments;

Prepare and attach a list of equipment and materials (specification/quantity) used in emergency
response;
Emergency report (checklist) completed; Prepare and file the emergencies report for
every single emergency situation.)
Emergency report filed and one (1) copy submitted to DEP Regional Office - DWP.
Other: ________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

APPENDIX F GUIDELINES FOR PREPARING A NEWS RELEASE
YOUR COMMUNITY’S WATER DEPARTMENT 123 Main Street Yourtown, YX 99999 Date
of Issuance: Month, Day, Year
CONTACT: Contact's Name Work Telephone Home Telephone
FOR IMMEDIATE RELEASE
YOUR COMMUNITY, STATE - When preparing a news release, the questions: WHO?
WHAT? WHEN? WHERE? And HOW? (when appropriate) should be answered in the lead
paragraph. The lead paragraph should be kept as brief as possible, with no more than one or two
sentences at most.
• The body of a news release should start about one-third of the way down the page. The news
release should be typed or printed on one side of 8 1/2" x 11" sheets of paper.
• Use wide margins at the top and bottom of the page, and double-space your release so the copy
can be edited, as appropriate.
• The source of information should be prominently displayed at the top of the release. In
addition, the release should list the name, address and telephone number of the contact person in
the upper left corner of the first page.
• A release date should appear in the upper right-hand section of the first page. Most releases
should be "FOR IMMEDIATE RELEASE". Stipulate a date for release only when the news
warrants holding it for a specific date or time.
• The text should be tightly edited. Keep your sentences and paragraphs short; use proper
punctuation and grammar.
• End each sheet at the end of a paragraph. Use "more" at the bottom of the sheet if the release
continues onto another sheet.
• Put a slugline in the upper left-hand corner of the second sheet and any additional sheets.
Indicate the appropriate page number in the slugline.

Indicate the end of the release by placing one of the following symbols at the bottom of the last
page of the news release:
###
30
END

Proofread every word; double-check the copy with your source; let someone else proofread the
finished copy for typos and grammar before distribution.
###
(Credit to Drinking Water Week Workbook published by New England Water Works
Association)

APPENDIX G VIOLATION DETERMINATION FOR THE TOTAL
COLIFORM RULE

APPENDIX H COLIFORM VIOLATION EVALUATION SURVEY
Use this form to evaluate the cause of a coliform bacteria violation and to provide DEP with
information on the cause of each coliform bacteria exceedence.
TOWN: SWNAS Base
PWS NAME:
PWSID #:
PHONE #: ( )
FAX #: ( )
E-MAIL ADDRESS:
DATE PWS became aware of violation:
DATE DEP was notified:
This form must be completed by your certified operator and sent to the Drinking Water
Program at your DEP Regional Office.
This form will not be used for compliance or enforcement.
Please call your DEP Regional Office within 48 hours of the coliform finding.
1. Month and year of coliform violation? ______________
Acute MCL violation?

Yes

No

Number of samples taken per month? ______________
2. Number of positive samples? __________
Date of repeats? __________________________
Number of repeats positive? __________
Number of repeats collected? ________________
Which locations were positive?__________________________________________________
3. Did the repeat test detect: fecal coliform?
E.coli?

Yes

No

Yes

No

Total coliform?

Yes

No

4. Was total coliform speciated?

Yes

No

If yes, what was found? _________________
5. Did you evaluate the following?
a.) Valve operations in the area of bacteria presence?
b.) Was a cross connection survey done?

Yes

Yes

No

No

If yes, what was found? ___________________________________________________
c.) Any flushing in the area?

Yes

No

6. Have you determined the cause of the coliform violation?

Yes

No

If yes, please check all that apply:
Water entering the distribution system
Raw water
Storage tank

Cross connections (see 5b.)

Sample collection error
Other: ___________________________

Water main break ___________________________________
7. What is your plan to prevent similar problems in the future? __________________________
8. If chlorinating, what is the residual in the system? __________________________________
Signature ____________________________________________________
Date___________________

COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION
ONE WINTER STREET, BOSTON, MA 02108 617-292-5500

ARGEO PAUL CELLUCCI
Governor

BOB DURAND
Secretary

JANE SWIFT
Lieutenant Governor

LAUREN A. LISS
Commissioner

DECLARATION OF A STATE OF WATER SUPPLY EMERGENCY

(YEAR 2000 PRINTING)
Policy, SOP or Guideline #87-05

Effective Date: 2-13-97
Program Applicability:
Supersedes Policy SOP or Guidance #:
Approved by: Arleen O’Donnell

The purpose of this document is to state Department policy and procedure with regard to declaring,
terminating, and extending a state of water supply emergency pursuant to Massachusetts General Law
(MGL) c. 21G, sec. 15, 16, and 17 (Water Management Act). The emergency provisions allow the
Department to declare a state of water emergency at the request of a public water supplier and to condition
the declaration so as to require measures to end the emergency situation. This document also describes the
conditions under which a municipal public water supplier may impose local mandatory water use
restrictions pursuant to MGL c. 41, sec. 69B. This policy should be read together with the Massachusetts
Water Management Act, which contains many important provisions not included in this policy.
Policy
The following policy and procedure shall be followed when processing a petition from a public water
supplier for a declaration of a state of water supply emergency in accordance with MGL c. 21G, sec. 15,
16, and 17.
The power granted the Department by Water Management Act does not include the authority to impose a
state of water supply emergency on a public water supplier who does not request it. In cases where no
request is made by the public water supplier, and the Department finds upon its own investigation that there
is an existing or impending shortage of water which endangers public health, safety, or welfare, the
Department may issue an administrative order requiring the public water supplier to take specific action to
relieve the situation under MGL c. 111, sec. 160.
The Department may also issue orders pursuant to MGL c. 111, sec 160 when it finds upon investigation
that measures are necessary to ensure the delivery of a fit and pure water supply to all consumers.
Definitions
“Allowable withdrawal rate” means the maximum day yield divided by the peaking factor.
“Average day demand” means the average daily demand on a water supply system over any one month.
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“Contingency plan” means a written plan establishing operating procedures for adequately handling water
supply emergencies. The plan shall include provisions for emergency water supply in the event of a sudden
loss of existing sources and for a progressively stringent schedule for limiting water use during seasonal
and extended dry periods. For the purposes of this policy the Drought and Emergency Procedures/Planning
section of the Water Resources Commission’s Water Conversation Plan will serve as a contingency plan.
“Department” means the Department of Environmental Protection.
“Division” means the Department’s Drinking Water Program.
“Drought” means a condition of dryness due to lower than normal precipitation, resulting in effects such as
reduced stream flows, reduced soil moisture, and lowering of the potentiometric surface in wells.
“Emergency connection” means any emergency connection either approval pursuant to MGL c. 21G or
authorized by law to provide a necessary or adequate water supply and shall include connections to other
existing supply systems, the obtaining of water directly from a new source or a previously abandoned
source, or the obtaining of greater amounts of water from an existing source.
“Existing demand” means the average daily consumption over the past two years, or such lesser period as
the Department may determine to be adequate to provide an accurate figure, based on meter readings.
“Existing water service connection” means an active water supply service including connecting piping and
a water meter.
“Increase in existing connection” means any activity which will increase the anticipated consumption of
water at an existing meter by more than 10% above the existing demand at that service over the past two
years.
“Maximum day yield” means the pumping capacity of all sources based upon 24-hour pumping.
“Moratorium” means restrictions on new connections to a water system.
“New connections” means any new water supply service which requires installation of a new (not
replacement) meter, except any particular connection mandated by a court order.
“Peak day demand” means the peak demand in any given month.
“Peaking factor” means two times the existing demand on a system unless a different number is indicated
by the historical record.
“Public water supplier” means any city, town, district, water company, public agency or authority of the
Commonwealth or its political subdivisions which operates a public water system.
“Public water system” means a system for the provision of the public of piped water for human
consumption, if such system has at least 15 service connections or regularly serves an average of at least 25
individuals daily at least 60 days of the year.
“Unaccounted for water” means water withdrawn by a purvey or from a source and not accounted for as
being delivered to customers.
“Water” means all water beneath or on the surface of the ground whether wholly or partly within the
Commonwealth.
“Water bank” means an allocation method which requires that water withdrawn from new water sources,
increases in existing water sources, or water recovered through demand management, or other means be
divided between new users and the reduction of a water deficit situation.

8705-2

“Water demand increase” means the projected consumption of water for any new connection or increase in
demand in an existing connection recommended to the Department by the municipality for approval.
Projections shall be made consistent with good planning practice and shall be verified based on the actual
meter reading during the first six months of full operation.
“Water demand decrease” means the projected water savings to be achieved through actions including but
not limited to termination of services, reduction in services, installation of permanent water conversation
devices, detection and repair of leaks, and rehabilitation of mains. Projections of water savings shall be
made consistent with good engineering practices and must be measurable and verifiable.
“Water supply emergency” means one of the following situations.
“Short-term water supply emergency” means the problem has been identified and can be remedied
quickly and is not expected to recur. (Short-term water supply emergencies do not include water
supply emergencies that occur repeatedly for the same reason. That type of water supply
emergency indicates a more serious, longer-term problem and will be classified as an interim or a
long-term water supply emergency).
“Interim water supply emergency” means that additional sources have been identified or are in the
process of being developed or that water sources which had been previously closed will be
brought back on line.
“Long-term water emergency” means that no permanent solution to the state of water supply
emergency has been identified.
Department Policy on Water Emergencies
It is the Department’s policy to:
•
•
•
•
•
•
•

•
•

Ensure that no area served by a public water system will be without water.
Ensure that public health, safety, and welfare concerns are adequately addressed during any
Department declared state of water supply emergency.
Encourage water conservation as a means to control demand.
Encourage and assist public water suppliers to develop or expand existing water sources where water
supply deficiencies exist which cannot be eliminated through conservation.
Assist in the resolution of emergency water supply problem(s), and to guide public water suppliers in
meeting long-term water supply needs within each area served by the public water system.
Work with public water suppliers to develop specific and practicable contingency plans and water
supply emergency responses and wherever feasible, prior to the issuance of an order by the Division,
solicit recommendations from public water supplier seeking an emergency declaration..
Encourage public water suppliers to develop and implement drought management and contingency
plans which become progressively more stringent depending on the seriousness of the state of water
supply emergency, the time needed to provide permanent solutions, the availability of emergency
relief, environmental impacts on both the users experiencing the emergency as well as other uses who
depend, or may in the future depend on any emergency connection.
Encourage public water suppliers to take advantage of the technical and financial assistance programs
offered by the Commonwealth.
Ensure that any public water supplier receiving water through an emergency connection is taking all
reasonable steps to reduce the demand for water for the duration of the state of water emergency.

Locally Imposed Water Use Restrictions
The Department believes it is the best interest of municipal public water suppliers and the Department for
communities with properly enacted municipal legislation to impose mandatory water use restrictions during
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periods of high water demand without requesting a formal emergency declaration from the Department.
Pursuant to MGL c. 41, sec. 69B, restrictions that may be imposed through local registration include
odd/even day watering bans, prohibitions on filling swimming pools, and the use of automatic sprinkler
systems. Persons violating the locally imposed restrictions are subject to civil fines. Before enacting local
legislation, municipal counsel should be consulted to ensure the legislation is enforceable and legally valid.
The Department requires all public water systems establishing a mandatory restriction on water use to
notify the Department in writing within 14 days of its effective date. In its notice to the Department, the
water system shall include all appropriate regulations, by laws, or ordinances establishing and imposing the
restriction.
If a public water system is experiencing complex system problems affecting its ability to consistently
provide an adequate supply of water, adapting and implementing a bylaw may not address the problem.
The Department strongly suggests that systems experiencing such problems should consider requesting
from the Department a declaration of a state of water supply emergency, pursuant to MGL 21G.
The Department has developed a model bylaw for communities wishing to establish enforceable mandatory
water use restrictions. Copies of the model by law are available from the Water Management Program.
Petitioning For A Declaration Of A State of Water Supply Emergency
Pursuant to MGL 21G section 15, any public water supplier may petition the Department for a declaration
of a state of water supply emergency. The Department will review any petition submitted by a public water
supplier for a declaration of a state of water supply emergency.
It is the policy of the Department not to approve a petition for a state of water supply emergency from any
public water supplier who represents a public water system where a water source has been closed on local
authority and that closure is a primary cause of water shortage unless the closure is approved by the
Department.
Contents Of A Plan To Bring An End To A State of Water Supply Emergency
Pursuant to MGL 21G section 15, public water suppliers who petition the Department’s for a declaration of
a state of water supply emergency must, on DEP request, submit for review and approval, their plan for
bringing about an expeditious end to the state of water supply emergency. For the purpose of this policy,
public water suppliers will be required to submit as their plan a completed Water Resources Commission
Conservation Plan and a written discussion of each of the following:
1.
2.

Past water supply emergency situations with this supply system and the cause(s) of such
situations.
Causes of the present alleged state of water supply emergency.

Situations for which the Department may declare a state of water supply emergency include, but are not
limited to, one or a combination of the following:
a.

b.

c.

Mechanical failure or similar type of emergency which results in an inability to meet
average daily demand for water, including inability to maintain storage tanks, loss of
power, loss of pumping capacity, loss of storage capabilities, or major breaks or leaks.
Water Quality Emergencies – contamination of the public water supply, the distribution
system or of storage tanks and inability to meet average daily demand with remaining
public water supplies.
Inadequate source, inadequate distribution system capacity, inadequate storage capacity
or drought. This also includes seasonal water shortages which repeatedly affect the same
water system.
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3.

4.

5.
6.
7.

8.

Historical and up-to-date water demand and supply data including a comparison of existing
average day demand, maximum day demand, and fire flow requirements with current system
pumping capacity, storage capabilities and system safe yield;
Estimated length of time that the water supply emergency is expected to exist or continue (six
months, one year, or more), and the factors upon which the predicted end of the emergency is
based;
Any bans or restrictions that are to be implemented immediately or in the future as a result of the
state of water supply emergency;
A statement describing how the community affected by the emergency will be kept informed of
the state of water supply emergency, (through newspaper advertisements, flyers, bill stuffers, etc.);
Any rehabilitation projects to upgrade or expand the system that are planned or in progress,
including a discussion of how any of these projects may help relieve or eliminate the state of water
supply emergency;
Identification of any possible interconnection with another public water supplier and their
viability. A public water supplier, requesting approval for an emergency connection under MGL
21G section 16, must also indicate whether approval of a Water Bank is being sought.

Declaring A State Of Water Supply Emergency
Upon receiving a petition for a declaration of a state of water supply emergency from a supplier the
Department may declare a state of water supply emergency if it finds that the demand for water exceeds the
availability of water by 10% or there is an existing or impending shortage of water in part or in all of the
areas served by the public water system which presents a threat to public health, safety or welfare. The
Department will limit the applicability of any state of water supply emergency to the city or town
submitting the petition or to the geographical area served by the public water system submitting the
petition. Water suppliers whose service area crosses Department regional boundaries shall make submittals
to the DEP Boston Office, where all determinations will be made that would normally be made by the
appropriate DEP Regional Office, provided, however, that the DEP Boston Office shall consult with the
DEP Regional Office prior to making a determination.
Procedure
Verbal Authorization
Whenever the Department determines that the protection of the public health requires an immediate
declaration of a state of water supply emergency, it may verbally authorize a water supply emergency. A
verbal authorization of a water supply emergency will be valid for no more than 10 business days unless,
and on the condition that the water supplier compiles with the procedures for written authorization set forth
below. A written declaration shall be issued as soon as possible after the verbal authorization. The
Regional Director will notify Water Management Program staff within 48 hours of issuance of a verbal
declaration of a state of water supply emergency.
Under a verbal authorization of a water supply emergency the Department may authorize the public water
supplier to augment supply and implement bans or restrictions on certain water uses. Enforcement
measures may include fines where authorized by by-law or ordinance and the disconnection or shutoff of
service at the meter or curb cock.
Written Authorization
1.

The public water supplier should submit to the DEP Regional Office in the region where the water
supply is located, a written petition for a declaration of a state of water supply emergency along
with a plan to bring about an end to the state of water supply emergency.
The DEP Regional Office may accept an outline of the plan provided that the public water supplier
includes a brief discussion of specific action that may be taken immediately to relieve the state of
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2.

3.

4.

water supply emergency and agrees to submit a complete plan within 30 days of any declaration of
a state of water supply emergency.
If time and conditions permit, a meeting will be scheduled between the public water supplier and
the DEP Regional Office, prior to any declaration of a state of water supply emergency, to discuss
the situation in detail and to design conditions and orders accordingly.

If it is not possible to arrange a meeting prior to the issuance of a declaration of a state of water
supply emergency, the DEP Regional Office may proceed with the following steps, provided that
such a meeting with the public water supplier is scheduled. All water supply declarations of a
state of water supply emergency and orders issued in this manner should be considered interim
measures, and may be changed upon meeting with the public water supplier.
The DEP Regional Office will review the petition and the plan to make a final determination as to:
a.
b.

5.

Whether a state of water supply emergency should be declared and;
Whether any such state of water supply emergency should be classified as an interim,
short term, or long term state of water supply emergency.

If the Regional Director finds that a state of water supply emergency exists the Department will
take the following steps.
a.

The DEP Regional Office will draft a declaration of a state of water supply emergency
and order following the format in Attachment A. Any orders included in the declaration
will be specific to the type of water supply emergency and the situation. Requirements
may include but are not limited to:
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

b.

The Department will specify the actions the public water supplier is authorized to take
under the declaration of water emergency. These may include but are not limited to:
(1)
(2)
(3)

c.

A detailed analysis of existing and future supply and demand
A plan for short-term measures to provide immediate relief to the water supply
emergency
A plan for long-term actions designed to prevent recurrence of the emergency
A program for water auditing including installation of water meters
A contingency plan
A plan to implement system rehabilitation
Implementation of a leak detection program
Development of new sources or construction of storage

Bans or restrictions on certain water uses including any necessary enforcement
provisions.
Provisions to augment supply
The initiation of water bank as a mechanism to restrict or limit issuences of new
water connections.

The provision of any order pursuant to a declaration of a state of water supply emergency
shall be approved by the Regional Director prior to issuance. A copy of the final
declaration of a state of water supply emergency must be forwarded to the Water
Management Program staff in Boston.
If the emergency is the result of unusual circumstances or will require restrictions on
future connections to the water system, a copy of the draft declaration shall be forwarded
to the DEP Boston Office for consultation prior to its issuance.
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6.

d.

The Regional Director will notify the Water Management Program, the Legislative
Liaison, the Commissioner’s Office, the Public Affairs Office (PAO), the Massachusetts
Civil Defense Agency and the Department of Public Health at least 24 hours prior to
issuance of a written declaration of a state of water supply emergency.

e.

The legislative Liaison will notify appropriate legislators and PAO will prepare a press
release if appropriate.

f..

The DEP Regional Office will prepare and send the final declaration of a state of water
supply emergency to the public water supplier, and the Chairman of the Board of
Selectman or the Chairman of the City Council and the Mayor or the chief official of the
water company or district, as the case may be. The declaration of a state of water supply
emergency and order will be sent to the public water supplier by certified mail, return
receipt requested, or by hand. The public water supplier may be informed of its contents
by telephone prior to delivery.

If the Regional Director finds that no state of water supply emergency exists the DEP Regional
Office will inform the public water supplier. The DEP Regional Office may request that the
public water supplier provide regular updates should the situation warrant such action.

Terminating A State Of Water Supply Emergency
All declared states of water supply emergency will remain in effect for the entire six month period
following the date of its issuance unless revoked by the Department. The declaration will be revoked if the
Department finds that:
1.
2.
3.

The demand for water no longer exceeds available supply;
The public health, safety, or welfare is no longer endangered by an existing or impending water
shortage in part or all of the area to which the state of water supply emergency applies; and
The public water supplier has demonstrated to the Department that each of the following has
occurred.
a.
b.

c.

The facts relied upon by the Department in its declaration of the state of water supply
emergency have been altered or no longer exist.
The public water supplier has successfully implemented its plan for bringing about an
end to the state of water supply emergency and plans for preventing similar occurrences
have been developed.
The public water supplier has compiled with, or is taking action to comply with all orders
issued with the Department’s declaration of a state of water supply emergency to the
satisfaction of the Regional Director.

Procedure For Termination
1.
2.

3.
4.

The DEP Regional Office will review the existing state of water supply emergency with the public
water supplier.
The public water supplier will demonstrate that all conditions of the water supply declaration of a
state of water supply emergency and orders have been met and that all conditions for terminating a
state of water supply emergency have been met.
The DEP Regional Office will make a recommendation to the Regional Director to terminate the
state of water supply emergency.
When the Regional Director determines that the demand for water no longer exceeds available
supply or that public health, safety or welfare is no longer endangered by a water supply shortage,
the DEP Regional Office will be notified. The DEP Regional Office will notify the public water
supplier and the chairman of the Board of Selectmen or the Chairman of the City Council and the
Mayor or the chief official of the district or water company, as appropriate, of the determination in
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writing. A copy of the termination notice will be forwarded to the Water Management Program
staff in Boston.
a.

b.
c.

The Regional Director will notify the Water Management Program, the Legislative
Liaison, the Commissioner’s Office, the Public Affairs Office (PAO), the Massachusetts
Civil Defense Agency and the Department of Public Health at least 24 hours prior to
issuance of a written termination of a declaration of a state of water supply emergency
The Legislative Liaison will notify the appropriate legislators and PAO will prepare a
press release if appropriate.
The DEP Regional Office will prepare and send the termination of a declaration of a state
of water supply emergency to the public water supplier, and the Chairman of the Board of
Selectmen or the Chairman of the City Council and the Mayor or the chief official of the
water company or district as appropriate. The termination of a state of water supply
emergency and order will been sent to the public water supplier by certified mail, return
receipt requested, or by hand. The public water supplier may be informed of the
termination by telephone prior to delivery.

Extensions to A State Of Water Supply Emergency Beyond The Six-Month Period
No state of water supply emergency will remain in effect for more than six months in the aggregate in any
12-month period unless the Department determines that the demand for water continues to exceed available
supply by 10% or that a longer state of water supply emergency is required to protect the public health,
safety, and welfare in all or in part of the area served by the public water system, and that the public water
supplier has demonstrated the following to the department.
1.

2.
3.

The problem which caused the state of water supply emergency has not been corrected. (The DEP
Regional Office should consider changing the type of water supply emergency to an interim or a
long term water emergency should it be determined that the problem will take longer to remedy or
is not reparable).
Records indicate that existing and future demand cannot be met with existing water supplies.
For interim or long term water supply emergencies, the new source has not been identified or if it
has, it has not been put on line or it is still not adequate to meet existing demands.

An extension will be considered on DEP’s own initiative or at the request of the public water supplier.
Before considering whether to continue a state of water supply emergency the Department will require the
public water supplier to submit an update to his plan to bring about an end to the state of water supply
emergency.
In reviewing the need for an extension, DEP will take into consideration efforts taken by the public water
supplier to reduce consumption, implement long term plans, and comply with any requirements or orders.
Procedure
1.

2.

If the Department determines that an extension to the state of water supply emergency is required,
or if the public water supplier requests an extension of the state of water supply emergency, the
public water supplier should submit to the DEP Regional Office an updated plan to bring about an
end to the state of water supply emergency PRIOR to the end date of the state of water supply
emergency in effect at that time. (If the public water supplier is requesting an extension then it
should include a written request with the plan).
Generally, a meeting should be held between the public water supplier and the DEP Regional
Office to discuss the request and the Department’s determination of necessity and the progress
made toward abating the emergency by the public water supplier since the last declaration of a
state of water supply emergency. Documentation of such progress should be provided by the
petitioning public water supplier
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3.

4.

Following the meeting or discussion with the water supplier, the DEP Regional office will make a
recommendation to the Regional Director and the DEP Boston Office to continue, amend or to
allow the declaration to expire.
If the Regional Director and the DEP Boston Office determine that a longer state of emergency is
required to protect the public health the DEP Regional Office will amend the declaration of water
supply emergency and the following notice procedures will be followed:
a.

b.

c.
d.

5.

The Regional Director, in consultation with the DEP Boston Office, will approve the
water supply declaration of a state of water supply emergency and Order prior to
issuance. A copy of the final declaration of a state of water supply emergency will be
forwarded to the Boston Office for the files.
The Regional Director will notify the Water Management Program, the Legislative
Liaison, the Commissioner’s Office, the Public Affairs Office, the Massachusetts Civil
Defense Agency, and the Department of Public Health at least 24 hours prior to issuance
of the amended declaration of a state of water supply emergency.
DEP’s Legislative Liaison will notify appropriate legislators, and PAO will prepare a
press release if appropriate.
The DEP Regional Office will draft and send the amended declaration of a state of water
supply emergency to the public water supplier, and the Chairman of the Board of
Selectmen or the Chairman of the City council and the Mayor, or the chief official of the
water company or district as appropriate. The declaration of a state of water supply
emergency will be sent by certified mail, return receipt requested, or by hand. The DEP
Regional Office may inform the public water supplier of its contents over the phone prior
to delivery.

If the Regional Director and the Boston Office determine that no basis for continuing state of
water supply emergency exists they will forward their decision to the DEP Regional Office. The
notice procedure outlined above in 4b-4d (with a denial substituted for the amended declaration in
4d) shall be followed. The DEP Regional Office may require the public water supplier to provide
regular reports of progress or problems.

Policy on Emergency Interconnections, Takings, Purchase And Sales Of Water
During a state of water emergency, declared under section 15, of the Department has approved a plan
designed to bring about an expeditious end to the emergency, a water company, public agency or authority
of the Commonwealth or its political subdivisions which is the operator or a public water system affected
by the emergency may, for such periods of time as may be approved by the Department, not to exceed six
months cumulatively in any twelve month period, take by eminent domain under chapter 79 the right to use
any land for the time necessary to use such water, or purchase water from another public water system;
provided, however, that during a state of emergency affecting the water system of the Massachusetts Water
Resources Authority, such power of eminent domain may be exercised by the Division of Watershed
Management of the Metropolitan District Commission. Any operator of a public water system may, for
such periods of time and may be approved by the Department, sell to any water company, public agency or
authority of the Commonwealth or its political subdivisions, which has been authorized to make purchases
of water pursuant to this section, such volumes of water as may be available for sale from time to time.
No taking, purchase or sale shall be made pursuant to this section unless the Department issues an order
pursuant to MGL 21G, section 17 authorizing the taking, purchase or sale.
Should the Department approve a taking, purchase or sale, authorization for that action will be given in
writing.
The Department may permit the use of emergency connections. The Department will review emergency
connection options with the petitioning public water supplier and the donor community (if applicable).
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In cases where an emergency connection between two public water suppliers is necessary, the Department
will issue an order to the donor public water supplier requiring that the distribution of a specified amount of
water to the public water supplier found to be in a state of water supply emergency. The Department’s
order will require the public supplier receiving water through an emergency connection to take all
reasonable steps to reduce the demand for such water for the duration of the state of water supply
emergency.
All parties must take steps to establish that the use of any emergency connection will not endanger or
threaten to endanger the public health, safety or welfare of persons served by the donor community and that
all conflicting or competing uses of the proposed emergency interconnection are considered and mitigated
where possible.
In the Department’s review of emergency water supply options, the DEP regional staff will prioritize
supply augmentation options as follows:
1.

Connection to an existing public water supply system
a.
activation of an existing connection
b.
creation of a new connection

2.

Activation of an abandoned or reserve public water supply.

3.

Development of new water supply source in the area served by the public water supplier
(permanent or temporary).
Development or discovery of a new water supply source in a nearby community in the same river
basin. Many public water suppliers have entered into agreements to draw from water supply
sources owned or operated by other communities during water supply emergencies. It is the
Department’s policy to encourage public water suppliers to regularly review and update these
agreements.
Development of an out of basin source.

4.

5.

Public Notice
During a state of water supply emergency, DEP will ensure that the people served by the public water
system are notified of the emergency and kept informed of its status. In addition, the Department, through
the Boston office, will maintain and update a monthly tracking list of public water systems operating under
a state of water supply emergency and make the information available to Legislators, appropriate state
agencies, and the Massachusetts Civil Defense Agency. The public water supplier will notify persons
served by the public water system of the state of water supply emergency either through newspaper
announcements, bill stuffers, or electronic media and forward copies of any water supply declaration of a
water supply emergency to the City Council, the Board of Selectmen, or chief official of the water
company, or district, etc. and provide monthly updated information regarding the state of water supply
emergency to the public for as long as the state of water supply emergency exists.
Limitations On Connections To A Water System
It is the policy of the Department to restrict new connections to a water system only in extreme
circumstances when it is determined that other measures will not adequately address public health and
safety. In each case, the Department will carefully evaluate the facts to ensure that limiting connections to
a water system is justified and a necessary means to protect the public health and safety. The public water
suppliers will be ordered to take actions necessary to correct the system deficiencies. DEP will use water
banks to respond to source-related or source and storage-related emergencies which will require several
months to remediate from the time that new connections are actually halted. A water bank is a flexible
method to control which can be shaped to address the situation in each public water supply. Credits to the
bank are made for conversation, leak repair and new source development with limited withdrawals allowed
under certain circumstances to accommodate hardship cases and limited growth.
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The Department will use moratoriums on new connections to respond to emergencies resulting from
pressure or storage problems. A moratorium is a prohibition on new connections to the water supply. The
area impacted by the moratorium should be limited to that portion of the system where the problem exists
or which could contribute to the problems experienced. The area is subject to the moratorium should be
modified whenever information is available which demonstrates that new connections to portions of the
distribution system will not exacerbate existing problems. For either a water bank or a moratorium, DEP
will direct the public water supplier to determine the method used to restrict new connections and how
allocation decisions are made. The Department will provide oversight and technical assistance but will not
become involved in determining how hardship and growth decisions will be made. In cases where an
emergency interconnection to another public water system is being used, the Department will not allow
water from that system to be credited to a water bank.
For an initial sixty (60) days from the time DEP authorizes or orders a water bank to be in place, a
moratorium will be instituted. During the first thirty (30) days of the moratorium the public water supplier
will be directed to provide the Department with a plan detailing the implementation details of the water
bank. The bank should be fully implemented by the end of the sixty (60) day moratorium. The Department
may provide the public water supplier with examples from other communities.
As part of a petition for a declaration of a state water supply emergency, the public water supplier may
request to allocate water by means of a water bank or to use a moratorium or the Department may
independently require implementation of either a water bank or moratorium. In the first case, the public
water supplier will characterize the emergency and provide the information required below. In the latter
case, the Department may, depending on the circumstances of the case:
1.
2.

Issue an emergency declaration with a connection moratorium pending submittal of the additional
information within thirty (30) days; or
Issue an emergency declaration and reserve the decision on the moratorium until after evaluation
of the additional information to be submitted within thirty (30) days.

The public water supplier should include or the Department may request, a discussion of the nature of the
emergency which shall include a characterization of the emergency as source dependent, storage dependent
and/or distribution system dependent.
If the emergency is SOURCE dependent the water supplier shall:
1.

Calculate the maximum day yield in million gallons per day of existing sources based on 24-hour
pumping. The allowable withdrawal rate shall be determined by dividing the maximum day yield
by the peaking factor (typically 2, unless pumping records demonstrate clearly that another
multiplier is more appropriate). Actual consumption shall be compared to the allowable
withdrawal rate for the preceding two years. An emergency in which there is a continuous
exceedance of allowable withdrawals for a significant portion of the past two years, based upon
the historical record and opinion of the DEP Regional Office, shall be eligible for consideration
for a water bank after the information requested in b,c,d and e has been reviewed. A graph
showing the maximum day yield, peak demand, and allowable withdrawal rate must be provided.

2.

Provide information to support the projected increase or decrease in supply over the next three
years.
Provide information to support the projected demand increase for the next 12 months based upon
construction which is already underway or authorized.
Provide information to support the projected demand, with use restrictions in place, for the next
three years.

3.
4.

a.
b.

Assuming no water bank
Assuming a water bank

8705-11

5.

Compare the anticipated supply and demand based upon the history of supply and demand for the
past two years and the projections for the next three years.

If the emergency is STORAGE dependent, the water supplier should:
1.
2.
3.

Calculate recommended storage for fire protection;
Define existing storage; and
Project both for the next three hears and compare results.

If storage is significantly less than the recommended levels and new storage cannot be built for several
months from the time new connections to the water system are restricted and the fire chief documents a
concern regarding the ability to meet fire flow needs and there is also a source deficiency as described
above, the Department may approve or impose a water bank. If there is no source component to the
situation, then a moratorium may be authorized or imposed.
If the emergency is DISTRIBUTION system dependent, the water supplier should:
1.
2.
3.
4.
5.
6.

Define the severity, extent and location of the system problem, and document the recurrence over
a period of time.
Define any risks posed by the problem-pressure, backflow/fire.
Define the deficiency in the distribution system known or suspected to be the cause of service
problems.
Project a timetable for corrective action.
Project the extent and severity of the problem with and without water bank restrictions.
Define the area to be impacted by the water bank.

If upon review of the above information the Department finds that pressure in all or a portion of the system
is deficient, the Department may authorize or impose a moratorium.
Upon reviewing a petition for a state of water supply emergency declaration (which may or may not
include a request from the public water supplier to declare a water bank or moratorium) the Department
may find that implementation of a water bank or moratorium is necessary to protect the public health and
safety. The Department may issue an order to the public water supplier to maintain a water balance log to
implement a water bank whenever it deems control of new water connections to be necessary under the
circumstances described above.
The Department will establish a water bank or moratorium only in cases of long term water supply
emergency when it determines that the public water supplier needs time to finance and construct additional
facilities.
In the opinion of the Department a water bank or moratorium is warranted only when the projected supply
and demand analysis indicates that there will be no relief from the causes of the water supply emergency
for a substantial period from the time that new connections are actually restricted.
Procedure For Department Approval Of Water Bank Or Moratorium
1.

2.

The DEP Regional Office will review all the information submitted. Upon review of the
information available the chief will make a recommendation to the Regional Director and the
Division Director.
If the Regional Director and the Division Director determine that a water bank or moratorium is
necessary they relay their decision to the DEP Regional Office, the DEP Regional Office will draft
the water supply declaration of a state of water supply emergency and Order to include a water
bank. Notice of determination of the status of a water bank or moratorium shall be provided in the
manner prescribed in the approval or denial of an extension of a declaration of water supply
emergency.
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3.

The duration and terms of any water bank or moratorium shall be determined by the Regional
Director and Division Director at the recommendation of the DEP Regional Office.

Orders and Conditions Of A Water Supply Declaration Of A State Of Water Supply Emergency And
Order
Under MGL 21G section 17, the Department is authorized to issue orders, applicable within or outside the
area in which the water emergency exists during a state of water supply emergency. The Department will
issue all declarations of a state of water supply emergency in the form of an order. Orders may require the
public water supplier to take specific action outlined in this plan to bring an end to the state of water supply
emergency or other actions deemed necessary and appropriate by the Department.
The Department may also issue orders requiring public water supplier to:
1.

2.

3.
4.

Establish priorities for the distribution of any water or quantity of water use and to implement any
priority scheme established. Any such scheme may include establishing a priority system for
issuing and denying building permits, based on the priority given to existing services.
Permit any public water supplier to reduce or increase by a specified amount or to cease the
distribution of the water, or to distribute a specified amount of water to certain users as specified
by the Department, or to share any water with other water supply systems. This includes orders to
take land by eminent domain, or to buy water from another public water supplier, or to require a
public water supplier to sell water.
Direct any public water supplier to reduce, by specified volume, the withdrawal or use of any
water, or to cease the withdrawal or use of any water.
Require the implementation of specific water conservation measures whether or not mentioned in
the plan. Water conservation measures may include but are not limited to:
a.

b.
c.
d.
e.
f.
g.
h.
5.

Within 30 days of the date of issue of the water supply declaration of a state of water
supply emergency and Order, a completed plan to bring about an end to the state of water
supply emergency.
Bans and restrictions on the use of water
A water audit (includes metering of service connections)
Leak detection and repair activities and programs
Public education activities and programs
Retrofit programs for public and private buildings
Measures for protecting existing water supplies
Other drought/emergency related measures designed to conserve water

Mandate the denial for the duration of the state of water supply emergency, of all applications for
withdrawal permits within the areas of the Commonwealth to which the state of water supply
emergency applies.

In addition, the Department may issue orders requiring the water suppliers to undertake any actions not
specifically mentioned above, which in the opinion of the Department, are necessary to ensure delivery of
fit and pure water.
Adopted:
Effective:
Date:

2-13-97
2-13-07
2-13-97

-----------------------------------------------Arleen O’Donnell, Assistant Commissioner
Bureau of Resource Protection
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ATTACHMENT A
TO
DWS POLICY 87-5
COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Town or District
WS ID #
Declaration of A State of
Water Emergency and Order

I.

Parties
1.

(Public Water Supplier) is a Massachusetts corporation established by Chapter ______ of
the acts of ______________, for the purpose of supplying the inhabitants of
___________ with water. ____________________isa public water supplier having its
principal place of business at _______________________,Massachusetts.
or

1.

(City or Town) is a duly constituted municipal corporation in the Commonwealth of
Massachusetts. (City or Town) owns and operates a public water supply for the provision
of _____________________________________________, Massachusetts.

Or

II.

1.

(District) is a district established by ______________________________of Chapter
______________of the Acts of ___________for the purpose of providing water to its
inhabitants. Is principal place of business is at ________________________,
Massachusetts.

2.

The Department of Environmental Protection (“The Department”) is an agency of the
Commonwealth having a principal place of business at One Winter Street, Boston,
Massachusetts. The Department has authority to issue this declaration and order pursuant
to MGL c. 21G, sec 15 and 17. The Department maintains a regional office at
__________Street, _____________________, Massachusetts.

FACTS:
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2.

On ________________, 199 ___. Petitioned the Department for a declaration of a state of
water emergency alleging:
a.
b.
c.

4-6 .

III.

________________
________________
________________

(Other facts in support of the Department’s finding). State with precision any facts
relevant to the determination that follows:

DETERMINATION
For reasons stated above, the Department hereby determines that a state of water supply
emergency exists or impends within the area served by ____________.in the Town of
____________________________________which currently endangers the public health, safety or
welfare of the person currently served and issues the following Order:
1.

______________________________shall—

(In addition to requirements deemed necessary by the Department to address the particular
emergency-if no plan has been submitted-such plan must be included as a requirement. If the
supplier is to take or purchase water or land for temporary supply for approval by the Department,
authorization for that action must be included as well.)
-

Include dates or number of days from date of issuance.

If __________________________fails to comply with the provisions of this Order, MGL c. 21G,
sec 14 requires the Department to assess a civil administrative penalty as provided in section
sixteen of chapter twenty-one A, on the supplier. Each day of continued violation shall constitute
a separate offense.
Issued on ______________________
By the Department of Environmental Protection

_____________________________________
Regional Director
cc:

Board of Health,_________________________
Board of Selectmen,______________________
Executive Secretary, ______________________
Division of Watershed Management, Water Management program, Boston
Public Affairs Office
Office of the Commissioner
Office of the General Counsel, DEP, Boston
Legislative Liaison, DEP, Boston
Massachusetts Department of Public Health
Massachusetts Civil Defense Agency
Municipal Offices (as appropriate)
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SOUTH WEYMOUTH NAVAL AIR STATION
VILLAGE CENTER
DRAFT WATER USE RESTRICTION ORDINANCE
Section 1 Authority
This ordinance is adopted by South Shore Tri-Town Development Corporation
(SSTTDC) under its police powers pursuant to the Home Rule Amendment of the
Massachusetts Constitution, Article LXXXIX, to protect public health and welfare and its
powers pursuant to M.G.L. c.40, §§21 et seq. and implements the SSTTDC’s authority
to regulate water use pursuant to M.G.L. c. 41, §69B. This ordinance also implements
the SSTTDC’s authority under M.G.L. c. 40, §41A, conditioned upon a declaration of
water supply emergency issued by the Department of Environmental Protection.
Section 2 Purpose
The purpose of this ordinance is to protect, preserve and maintain the public health,
safety and welfare whenever there is in force a State of Water Supply Conservation or
State of Water Supply Emergency by providing for enforcement of any duly imposed
restrictions, requirements, provisions or conditions imposed by the SSTTDC or by the
Department of Environmental Protection.
Section 3 Definitions
Agriculture shall mean farming in all its branches and agriculture, as defined at M.G.L.
c. 128, § 1A.
Outdoor watering shall mean any residential, municipal, industrial, or commercial
watering of decorative lawns, trees or shrubbery.
Person shall mean any individual, corporation trust, partnership, association, agency or
authority, or other entity and any officer, employee, group or agent of such persons.
State of Water Supply Emergency shall mean a State of Water Supply Emergency
declared by the Department of Environmental Protection under M.G.L. c.21G, §15-17.
State of Water Supply Conservation shall mean a State of Water Supply Conservation
declared by the SSTTDC pursuant to section 4 of this ordinance.
Water Users or Water Consumers shall mean all persons using water from the
SSTTDC’s public water source irrespective of that person’s responsibility for billing
purposes for use of the water.
Section 4 Declaration of a State of Water Supply Conservation

1

The SSTTDC, through its Board of Directors, authorized to act as such, may declare a
State of Water Supply Conservation upon a determination by a majority vote of the
Board that a shortage of water exists of such a degree that conservation measures are
appropriate to ensure an adequate supply of water to all water consumers. Public notice
of a State of Water Conservation shall be given under section 6 of this ordinance before
it may be enforced.
Section 5 Restricted Water Uses
A declaration of a State of Water Supply Conservation shall include one or more of the
following restrictions, conditions, or requirements limiting the use of water as necessary
to protect the water supply except as provided in Section 11. The applicable restrictions,
conditions or requirements shall be included in the public notice required under section
6.
a) Odd/Even Day Outdoor Watering: Outdoor watering on property having an odd
numbered address is restricted to odd numbered days. Outdoor watering on
property having an even numbered address is restricted to even numbered days.
or
Off-Peak Outdoor Watering: Outdoor watering is limited to between 8pm and
8am hours Monday through Friday.
b) Outdoor Watering Method Restriction: Outdoor watering is restricted to bucket,
can or hand held hose watering with automatic shutoff nozzle.
c) Outdoor Watering Ban: Outdoor watering is prohibited.
d) Outdoor Watering Hours: Outdoor watering is permitted only during daily periods
of low demand, to be specified in the declaration of a State of Water Supply
Conservation and public notice thereof.
e) Swimming Pools: Filling and topping off of recreational swimming pools is
prohibited.
f) Automatic Sprinkler Use: The use of automatic sprinkler systems is prohibited.
g) Car washing: Car or vehicle washing is prohibited.
Section 6 Public Notification of a State of Water Supply Conservation and State of
Water Supply Emergency; Notification of DEP
Notification of any provision, including any restriction, requirement or condition imposed
by the SSTTDC as part of a State of Water Supply Conservation shall be published in a
newspaper of general circulation within the SSTTDC, or by such other means
2

reasonably calculated to reach and inform all users of water of the State of Water
Supply Conservation. Notification of a State of Water Supply Emergency declared by
the Department shall be provided by furnishing a copy of the Notice to radio and
television stations serving the area served by the public water system as soon as
possible, but no later than 48 hours after the public water system receives notice of the
Department’s declaration. Any restriction imposed under section 5 or in the Department
declaration of emergency or Order shall not be effective until such notification is
provided. Notification of the State of Water Supply Conservation shall also be provided
to the Massachusetts Department of Environmental Protection at the same time that
notification is given.
Section 7 Termination of a State of Water Supply Conservation; Notice
A State of Water Supply Conservation may be terminated by a majority vote of the
Board upon a determination that the water supply shortage no longer exists. Public
notification of the termination of a State of Water Supply Conservation shall be given in
the same manner as is required for notice of the SSTTDC’s declaration of its State of
Water Supply Conservation.
Section 8 State of Water Supply Emergency; Compliance with DEP Orders
Upon notification to the public that a declaration of a State of Water Supply Emergency
has been issued by the Department of Environmental Protection, no person shall violate
any provision, restriction, requirement, condition of any order approved or issued by the
Department for the purpose of bringing about an end to the State of Water Supply
Emergency. The notice prescribed by this section shall be in writing and shall be
published once in a newspaper of general circulation within the community where it is to
be effective. Such notice shall summarize the provisions of the Declaration of Water
Supply Emergency and the requirements and conditions thereof. Notice as prescribed
by this section shall be sufficient for enforcement of the requirements of such
Declaration on and after the date following newspaper publication.
Section 9 Penalties
The SSTTDC, through its Board of Directors, Water Commissioner, water
superintendent, building inspector or local police may enforce this ordinance. Any
person violating this ordinance shall be liable to the SSTTDC in the amount of $100.00
for the first violation and $200.00 for each subsequent. Fines shall be recovered by
indictment, or on complaint before the District Court, or by non-criminal disposition in
accordance with section 21D of chapter 40 of the general laws.
Section 10 Severability
The invalidity of any portion or provision of this ordinance shall not invalidate any other
portion or provision thereof.

3

Section 11 Exemptions
The water use restrictions adopted under this ordinance shall not apply to the specific
uses outlined below provided the user meets any applicable eligibility criteria.
a. Water to sustain animal life;
b. Swimming pools used as a primary means of exercise, therapy or
rehabilitation located at a medical or rehabilitation facility;
c. Commercial car or vehicle washing facilities;
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DEAR WATER USER,
It is with great pleasure that I present to you the 2006 Massachusetts Water Conservation
Standards.
Massachusetts is rich with many water bodies and plentiful rainfall. But as our demand for water
increases with growth, and our infrastructure ages, some of our streams and lakes have become
stressed and we are facing water supply shortages. Today, the need to use our water efficiently
with minimal amount of waste is critical to the long-term health and viability of these important
resources.
Since the adoption of the previous Standards in 1992, technological advancements have greatly
helped improve the efficiency of water use. Additionally, our understanding of the impacts of
human water use on the natural environment has increased. The 2006 Standards establish
updated statewide goals for water conservation and water use efficiency, and provide guidance
on the most current conservation measures. They will help bring greater awareness among
users about water use and water waste, help tighten our infrastructure, ensure sustained water
supply, and move us forward toward more pragmatic water use.
This document could not have been developed without input from our multi-stakeholder
working group. I especially appreciate the input that we received from members of the public,
including environmental organizations, consultants, and water suppliers.
The Water Conservation Standards will be an invaluable resource for all citizens, businesses, and
governmental bodies in the Commonwealth.
Sincerely,

Stephen R. Pritchard
Secretary
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Intent and Purpose of the Water Conservation Standards
The Water Conservation Standards (the Standards) set statewide goals for water conservation and water use
efficiency, and provide guidance on effective conservation measures to meet the statewide goals identified in
the 2004 Massachusetts Water Policy1 (Water Policy). The Standards also provide a vehicle to educate
Massachusetts’ citizens about the importance of water conservation, its crucial link to our natural resources,
and how all consumers can use water more efficiently. Water conservation is defined as any beneficial
reduction in water loss, waste, or use, and water efficiency is defined as the accomplishment of a function,
task, process, or result with the minimal amount of water feasible (Vickers, 2001). In this document the
terms water conservation and water efficiency are used interchangeably.
This document includes both Standards and Recommendations. Standards are achievable, implementable,
and practical measures adopted by water suppliers, small and large water users, and state agencies in carrying
out their water resources planning and management programs, and in issuing permits or approvals that
involve water use. The Massachusetts Executive Office of Environmental Affairs (EOEA) seeks to
encourage and support the adoption of Recommendations wherever possible. Although they may not be as
widely achievable, implementable, and practical at the present time due to economic or technical reasons,
they indicate the trend in responsible water use and may serve as a starting point for examining standards in
future revisions of this document.

Background
These Water Conservation Standards are a revision of the Water Conservation Standards adopted by the
Water Resources Commission (WRC) on October 13, 1992. The goal of the 1992 Standards was to develop
policies and specific recommendations to assist Massachusetts water suppliers in achieving the maximum
possible water efficiency in their public water supply systems and to educate end users, homes, factories, and
other places of business on conservation measures.
The 1992 Standards emphasized educating water suppliers and consumers on the importance of system
efficiencies and conservation. The 1992 Standards focused on the development of local water conservation and
resource management plans led by local conservation officials. A key approach was to charge the full cost of
water to consumers and develop enterprise accounts. Subsequently, the Water Management Act program at the
Massachusetts Department of Environmental Protection (MassDEP) used the Standards to condition water
volume permits and the WRC used the Standards in reviewing interbasin transfer applications. The 1992
Standards were also fundamental to the 2001 Interbasin Transfer Act Performance Standards and have served as
a benchmark for reviewing conservation efforts statewide.
The statewide Water Policy developed by EOEA in 2004 identified the revision of the Standards as a crucial
step in moving forward with water resources planning to sustain the economic and environmental value of
our water resources. Water conservation is an essential component of a comprehensive effort to ensure that
there will be sufficient water available now and in the future to meet the needs of humans as well as natural
communities.

1

http://www.mass.gov/envir/wptf/publications/mass_water_policy_2004.pdf
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Introduction
Massachusetts has been a leader in the field of water resources protection, including water conservation and
efficiency. On an average annual basis, Massachusetts has one of the lowest per capita residential demands
in the country. The state is home to the Massachusetts Water Resources Authority (MWRA), which in the
1980s developed a highly successful water conservation program that resulted in dramatic reductions in its
water supply system demand. Those gains have been sustained to this day. Many communities outside the
MWRA distribution system have also made investments in water conservation and efficiency that have
resulted in reductions in per capita demand and water supply system efficiency.
Despite these improvements, significant opportunity exists for greater water use efficiency that will generate
economic, public health, and environmental benefits. Many water suppliers are finding it increasingly
difficult to meet essential public water supply needs for drinking, bathing, cooking, and fire protection.
Water use on a per capita basis varies widely from community to community and also from season to season,
and data shows that there remains great opportunity for improved efficiency in water systems and water use
by consumers.
Massachusetts’ economy is inextricably linked to its natural resources, water being a critical one. The
Commonwealth receives an average of 44 inches of rainfall each year - an amount many consider to be
plentiful compared to other areas of the country. However, rainfall varies significantly from year to year and
can drop to below 30 inches during a severe drought year. Short-term droughts can severely deplete water
supplies as well as source rivers, streams, and ponds. Also, weather patterns are seasonal, and in summer,
when evapotranspiration goes up, there is typically less rainfall available to contribute to recharge. It is also
important to recognize that Massachusetts is one of the most densely populated states in the nation with over
six million people living on slightly more than six million acres of land. In fact, the per capita water
availability is significantly less than some desert states, such as Nevada. Hence, Massachusetts’ current
water use and future growth and development need to work within these constraints.
Furthermore, the Commonwealth’s native flora and fauna rely upon the relative abundance of water in our
natural environment. Our native aquatic and riverine organisms show a considerable degree of resiliency,
surviving naturally-occurring low-flow periods that result from extended periods without precipitation.
However, human activities (such as streamflow-depleting water withdrawals, especially during natural low
flow periods, and increases in impervious surfaces) can increase the duration, frequency and/or severity of
low-flow conditions beyond natural levels. Placing streams under chronic unnatural low-flow conditions can
cause substantial harm to aquatic and other water-dependant organisms and habitats, and ultimately to our
economy and quality of life through loss of scenic, recreation, and property values. It can also result in a loss
of other less obvious but vital ecosystem services such as purification of our water, and reproduction of
economically valuable marine species.
Massachusetts, therefore, continues to have an obligation to emphasize water-use efficiency in order to:
1. Preserve the Commonwealth’s water resources, as part of the public trust;
2. Sustain current and future water needs;
3. Protect aquatic ecosystems and minimize water supply impacts; and,
4. Provide financial savings in the cost of water.
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1. Preserve the Commonwealth’s Water Resources as Part of the Public Trust
The WRC has outlined the State’s interest in protecting water resources as public resources to be held in trust
for current and future generations, as follows:
“Water is a valuable resource of the Commonwealth, and as such, the state needs to establish laws and
policies to provide for its multiple uses, protect its quality and ensure that it is available to meet the
legitimate needs of its citizens. The state’s overall goal is to ensure that water is available in sufficient
quantity and quality to meet Massachusetts’ current and future needs and to accommodate both consumptive
and non-consumptive needs.” (MWRC, 1984)
Water resources science and policy have evolved considerably since 1984 and today there is an increased
emphasis on demand management as an essential component of the effort to ensure the sustainability of our
water resources.

2. Sustain Current and Future Water Needs
Although Massachusetts receives relatively abundant rainfall and has numerous rivers, lakes and ponds,
many cities and towns have found themselves facing water shortages. Water suppliers increasingly find new
source development difficult due to a variety of constraints including cost, time, environmental impacts,
regulatory requirements and an increasing scarcity of suitable sites. Finding new water by investing in
efficiency and demand management is almost always more cost-effective than developing a new source.2
Demand or system management through programs such as leak detection, metering, conservation pricing,
and reductions in indoor and outdoor use, has the additional benefit of causing no environmental impacts,
unlike developing new water sources. Water savings that result from increased efficiency can, in effect,
serve as a new water source. Efficiency should be given priority over new source development, with the
understanding that in some cases new water supply sources will be needed to accommodate new growth
and/or to offset localized environmental stress or other factors.

3. Protect Aquatic Ecosystems and Minimize Water Supply Impacts
In addition to meeting the growing demand for water for human use and consumption, instream water
dependent uses must also be protected. Instream uses include aquatic habitat for wildlife, flow, temperaturedependent fisheries such as brook trout, and water-dependent recreation such as paddling, fishing, and
swimming. Some areas of Massachusetts are experiencing environmental impacts, related in part to drinking
water withdrawals and movement of wastewater to another basin, including deterioration of water quality,
loss of stream flow, loss of habitat, and disruption of connection between habitats.3 Water taken from
aquatic systems for public water supply is only one component of the water balance. However, it can be a
substantial component, especially if the greatest water demands are occurring during the summer season, or
during extended droughts, when water is least available in the natural environment. Dams, diversions and
export of wastewater from our river basins can also place significant stress on aquatic ecosystems and alter
the streamflow and hydrology in our watersheds. Water savings that result from increased efficiency can
help protect aquatic habitat, mitigate the impact of withdrawals, and restore balance to the stressed natural
systems.

2

That said, it is possible for a new water supply source to have a net environmental benefit if it replaces or mitigates an existing
source that causes adverse ecological impacts (such as eliminating or reducing pumping from an existing shallow streamside well that
desiccates an adjacent stream).
3
For examples of observations of streams with unnaturally low- or no-flow conditions please see the Riverways’ Low Flow
Inventory at: http://www.mass.gov/dfwele/river/rivlow_flow_inventory/home.html
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4. Provide Financial Savings in the Cost of Water
Increasing water use efficiency can provide an economically competitive advantage for public water
suppliers and businesses by reducing operating and maintenance costs (lower electrical power costs and
reduced chemical costs for water treatment), reducing wastewater treatment costs, freeing up plant capacity
for pumping and treatment of water and wastewater, and avoiding the considerable cost of investing in new
sources of water. Individual residents, businesses, and the public sector save significantly by decreasing
their water use. Water conservation can significantly improve the performance and longevity of septic
systems, benefiting the users of such systems as well as the integrity of adjacent surface and ground waters.
Greater water efficiency can also delay, avoid and restrain capital costs to develop, treat and convey
additional water, and reduce needed wastewater treatment capacity.

Summary
Water use efficiency is critical to ensuring the long-term sustainability of water supplies and in balancing
consumptive and instream uses. Water use efficiency is becoming increasingly important as water demand
rises. It is a crucial factor in sustaining the economic health of the State and continued vitality of the region.
Its great promise resides in the idea that increasing knowledge, sophistication, technology and care can save
substantial volumes of water and increase the productivity of each unit of water that is used.

Implementation of the Water Conservation Standards
The standards and recommendations should be used in all programs affecting the planning and management
of the Commonwealth's water resources, including the Water Management Act, the Interbasin Transfer Act,
the Massachusetts Environmental Policy Act (MEPA), and the Commonwealth Capital Application. Water
use conservation standards should also be included in all construction, rehabilitation, and facility
development activities statewide.
The standards and recommendations outlined in this document reflect the most current technical and operational
knowledge about water use efficiency.
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Overview of the Standards and Recommendations
There is a role for everyone in water conservation and efficiency efforts. Each segment of the
water-using community must do its part to understand and support the need for water conservation and
encourage water-saving practices on an individual and community level. The following standards and
recommendations are intended for adoption statewide by all water suppliers and users, including individual
consumers, businesses, industries, and public agencies.
The standards and recommendations cover key areas of water supply planning and management, and indoor
and outdoor water use, including the following ten topics:
1. Comprehensive Planning
2. Water Audits and Leak Detection
3. Metering
4. Pricing
5. Residential Use
6. Public Sector Use
7. Industrial, Commercial and Institutional Use
8. Agricultural Use
9. Lawn and Landscape
10. Public Education and Outreach
The goals of the standards and recommendations are to:
1. Integrate water conservation and efficiency measures into all aspects of water supply planning and
management;
2. Maximize the efficiency of public water supply system operations by conducting regular water
audits, performing regular leak detection as recommended through audits, promptly repairing leaks,
metering all users of water supply systems, and practicing full cost pricing.
3. Reduce indoor/outdoor water use by setting efficiency standards that are specific and measurable,
and recommending options to meet or exceed those standards;
4. Emphasize and implement water conservation in government buildings and facilities to accurately
account for water use and to demonstrate water saving techniques and concepts to the public;
5. Maximize efficient outdoor water use so that outdoor water use of potable water comprises only a
small portion of total water use, with a long-term goal of further reducing demand through reliance
on alternative irrigation sources (e.g., rainwater harvesting and reclaimed wastewater) and waterwise landscaping techniques; and
6. Promote public awareness of the long-term economic and environmental benefits of conserving
water to build public support for all aspects of water conservation and efficiency, and to influence
behavior to maximize conservation by individuals and institutions.
Note: In this document the term “water supplier” refers to public water suppliers, private water suppliers,
and water districts; and the term “communities” refers to cities and towns.
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1.0

Comprehensive Planning

Several anthropogenic components impact a watershed’s hydrological cycle – water withdrawals, wastewater
and stormwater. Together, these components can have a significant influence on the quantity and quality of
water. An integrated approach is needed to keep water local and to begin to address and mitigate any
hydrological imbalances that result. Water conservation is a major component of this approach and is often
the least costly and least damaging additional source of water. Planning for future upgrades, development or
expansion of water infrastructure within a community must take into consideration the interdependence of
these three components.
Several guidance documents are available to assist communities with an integrated approach to water
resources planning. These include guidance for developing the Local Water Resources Management Plan
(Appendix B of the Interbasin Transfer Act Performance Standards,4 WRC), and the Integrated Water
Resources Management Plan (MassDEP).
The Local Water Resources Management Plan, required by the WRC for all communities that have gone
through the Interbasin Transfer Act approval process, can provide a framework for implementing these
Standards and establishing long-term priorities and plans for system maintenance, source protection, and, as
necessary, new source development. The goal of the plan is to integrate water supply and wastewater
planning at the community, water or sewer district, or water or sewer authority level.
Communities with severe problems may benefit from an Integrated Water Resources Management Plan
(IWRMP). Components of an IWRMP may be triggered by MEPA, or the Interbasin Transfer Act. The
Wastewater State Revolving Fund also encourages integrated water resources planning. The IWRMP may
encompass an assessment of a community’s existing water supply, wastewater and stormwater practices and
the impacts of these on the water balance in the watershed. It also identifies future needs and evaluates
alternative approaches to meet those needs.
Guidance for the IWRMP is available at
http://www.mass.gov/dep/brp/mf/files/wwtrfpg.pdf. (Note: Currently, this guidance addresses only
wastewater and is called the ‘Comprehensive Water Resources Plan’. The Integrated Guidance with the
three above components is expected to be released by MassDEP in 2006.)
Drought/emergency management plans are another important component of water supply and demand
management programs. Each public water supplier should have a written plan to respond to both naturallyinduced and man-made emergencies. A demand management plan which incorporates seasonal water use
strategies is important to assist water suppliers to help reduce high seasonal demands and avoid putting
excessive strain on the water supply and distribution system or on the environment (as described in Section
9.0, Lawn and Landscape).

Standards
1. Develop a drought management plan that follows American Water Works Association Drought
Management Planning guidance (AWWA, 1992). Develop strategies appropriate to the system to reduce
daily and seasonal peak demands and develop contingency plans to ameliorate the impacts of drought,
seasonal shortages and other non-emergency water supply shortfalls.
2. Develop emergency management plans as per MassDEP requirements (MassDEP Policy 87-05 Declaration of a State of Water Supply Emergency - or the latest available version).

4

http://www.mass.gov/dcr/waterSupply/intbasin/docs/finalps.doc
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3. Develop a written program to comply with these Conservation Standards and, where possible, with the
recommendations outlined in this document, in the operation and management of the water supply
systems.
4. Make the above documents readily available to personnel from all municipal departments to facilitate
compliance and, if necessary, enforcement.

Recommendations
1. Integrated Planning – Infrastructure planning evaluations within communities should include water
supply, wastewater and stormwater with greater emphasis on the issue that is most problematic.
Planning should either follow: a) the MassDEP guidance for Integrated Plans; or
b) the Water Resources Commission guidance for a Local Water Resources Management Plan. The
plans should be updated periodically. Specific principles that should be considered include the
following:
•

Stormwater. Stormwater is often a significant component of the water budget and can influence the
amount of water transported away from a subbasin. The Water Policy includes a recommendation to
“Promote stormwater recharge close to its site of origin”. Integrated planning efforts should
recognize stormwater as a resource, especially with regards to its potential for providing recharge to
the hydrologic system through infiltration or controlled surface water replenishment designs. As
recommended in the Water Policy, communities should reduce the amount of impervious surface in
new development and use Low Impact Development (LID) techniques to control stormwater runoff
and increase recharge.5

•

Wastewater. Infrastructure often transports wastewater out of its basin of origin, thus disturbing the
water balance and depleting local streamflow and groundwater. To mitigate this, options such as
decentralized treatment plants, and recharge and reuse should be strongly considered. The Water
Policy includes a recommendation to “increase treated wastewater recharge and reuse” and states
that, “Infiltration and recharge of water and treated wastewater into the ground will help replenish
aquifers, enhance riverine base flows, and maintain healthy flow levels even in high demand summer
months.” As recommended in the Water Policy, communities should consider use of reclaimed
water for ballparks, golf courses, driving range fields, and other recreational irrigation, as well as for
large-scale development projects.

•

Infiltration and Inflow (I/I). Infiltration is defined as groundwater that enters the collection system
through physical defects such as cracked pipes/manholes or deteriorated joints. Typically, many
sewer pipes are below the surrounding groundwater table, therefore leakage of clean groundwater
into the sewer (infiltration) is a broad problem. Where sewer pipes run through Zone II areas or
other land areas contributing flow to water supply withdrawal points, I/I to those pipes can
significantly reduce the yield of the affected water supply. Inflow is extraneous flow entering the
collection system through point sources. Inflow may be directly related to stormwater runoff from
sources such as roof leaders, yard and area drains, sump pumps, manhole covers, cross-connections
from storm drains or catch basins. Inflow may also be contributed from non-storm related point
sources, such as leaking tide gates, cooling-water discharges, or drains from springs and swampy
areas (Infiltration/Inflow Task Force Report, March 2001). I/I removal plays an important role in

5

Low Impact Development (LID) is an approach to stormwater management that encourages groundwater infiltration, runoff
detention and filtration. LID techniques infiltrate and filter stormwater at the lot level, instead of conveying the water away from the
project. The primary tools of LID are landscaping features and naturally vegetated areas which encourage detention, infiltration and
filtration of stormwater on site. Other tools include water conservation, use of pervious surfaces, maintaining existing vegetated
areas and minimizing disturbed areas. The national LID manual (Low Impact Development Design Strategies: An Integrated Design
Approach) can be found on the EPA website at: http://www.epa.gov/owow/nps/lid/. Also see the state website for more information
at: http://www.mass.gov/envir/lid/default.htm
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balancing the water budget by minimizing the amount of groundwater and stormwater lost into
wastewater systems. As applicable, communities should strive to implement the seven overall goals
approved by the I/I Task Force. They are as follows:
o Eliminate all sewer system backups;
o Minimize, with a long-term goal of eliminating, health and environmental impacts of sewer
system overflows related to I/I;
o Remove all (and prevent new) inflow sources from separate sanitary systems;
o Minimize system-wide infiltration;
o Educate and involve the public;
o Develop an operation and maintenance program; and
o Improve funding mechanisms for identifying and removing I/I.
•

Water Supply. Water supply development, whether for residential use, industrial use, development,
irrigation or fire protection, needs to be within the water budget of the local basin. In many cases,
water is moved via infrastructure from one basin to another, thus dewatering one basin in order to
support another. This can lead to low streamflows, habitat impairment and other ecological
problems in the donor basin. Ideally, the water should be used and discharged locally so as to create
the least amount of disturbance to the water balance and the local ecology, and recharged whenever
possible. In cases where transport of water across basin lines is required, alternatives must be
considered, as required by the Interbasin Transfer Act. The preferred alternative would be one that is
most protective of the environment while providing the most time- and cost-sensitive option.

2. Communicate with other local officials – To aid in community planning and decision making, water
suppliers should keep local officials (Conservation Commissions, Zoning and Planning Boards,
Selectmen, and other agencies concerned with development) regularly informed of water consumption
and supply availability. These local officials should, in turn, ensure that their actions affecting land or
water use do not impair the integrity of the public water supply by enabling source water to be
diminished in quality or quantity, or by permitting development that exceeds the capacity of the system
or impair the quantity or quality of future potential sources.
3. Water Banks – Communities and water suppliers, especially those prone to capacity problems or
experiencing significant growth, should consider establishing a Water Bank. The purpose of a Water
Bank is to provide a water supplier, developer, or municipality with required resources to maintain or
reduce existing demand on water resources, while accommodating the water needs of existing and future
development. For example, a water bank could require that anyone seeking to connect to the municipal
water supply must reduce from the existing water supply system or end users at least two gallons for
every new gallon that is required. Alternatively, a developer seeking connection to a wastewater
collection system may reduce infiltration and inflow or recharge stormwater. For further information on
water banks, see Appendix A.
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2.0

System Water Audits and Leak Detection

Water audits provide water suppliers with an effective means of identifying and reducing water and revenue
losses and making better use of water resources. The overall goal of the water audit is to help the public
water supplier select and implement programs to reduce distribution system losses. In addition to water
audits, regular leak detection survey programs provide critical information on system water losses and are an
essential component of system management. Detecting and fixing leaks can provide one of the largest
returns on investment, especially in older systems.
An important measure of system efficiency is the volume of unaccounted-for-water (UAW). UAW is
defined as the residual resulting from the total amount of water supplied to a distribution system as measured
by master meters, minus the sum of all amounts of water measured by consumption meters in the distribution
system, and minus confidently estimated and documented amounts used for certain necessary purposes as
specified by the MassDEP.
Examples of UAW include, but are not limited to: leakage, meter inaccuracies (unless they fall under the
category of source meter calibration which allows for adjustment per results of source meter calibration
required in the MassDEP’s Annual Statistical Report (ASR) audit), errors in estimation of stopped meters,
unauthorized hydrant openings, illegal connections, data processing errors, and undocumented fire fighting
uses.
Certain volumes specified by MassDEP that can be confidently estimated and documented in writing can be
excluded from the calculation of UAW. These include storage tank overflow and drainage; water main
flushing and flow testing; fire fighting, bleeding or blow-offs; sewer and stormwater system flushing; and
cleaning and street cleaning. Any adjustments made as a result of the properly documented source meter
calibration should be provided as required by the ASR. Generally, leakage is classified as UAW; however,
individual water main breaks can be discounted on a case-by-case basis.
All public water suppliers are required to calculate UAW as part of the ASR submittal to MassDEP. The
most recent ASR data from 2004 show UAW ranging from zero to 41%, with an average of 13% for 220
reporting communities. The "industry standard" for UAW ranges from 10% to 15%, depending on the
reference consulted. It is important to note that for many public water systems, a significant portion of UAW
is not water that is wasted, misused or lost, but water that may be used for legitimate purposes but is not
accurately measured, or measured at all.

Standards
1. Conduct the ASR water audit on an annual basis using the MassDEP Water Audit Guidance Document
(http://www.mass.gov/dep/water/approvals/wmgforms.htm#audit).
2. Conduct complete system-wide leak detection every two (2) years unless:
• The results of the ASR water audit indicate that leakage constitutes a small portion of the system’s
unaccounted-for water; or
•

The volume of leaks detected through the most current leak detection survey (conducted within the
previous two years) indicates insignificant leakage.
Note: In these cases, the water supply system should work with the regulatory agency (ies) to develop a
more efficient schedule for leak detection.
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3. Meet or demonstrate steady progress towards meeting6 10% UAW as soon as practicable, especially in
those communities in a basin with a higher level of stress7. The WRC will periodically monitor the statewide progress of communities using information provided in the ASR water audit.
4. Conduct field surveys for leaks and repair programs in accordance with the AWWA Manual 36 and any
MassDEP guidance documents.
5. Repair all leaks found as expeditiously as possible. Each community establish a priority system to
implement leak repairs. Leaks causing property damage or affecting public safety should be fixed
immediately. Further guidance is referenced in recommendation 3 below.

Recommendations
1. Comprehensive Water Audits – Conduct a comprehensive audit every 5 to 10 years depending on the
findings of the ASR audit. A comprehensive audit is strongly recommended for communities/systems
showing significant and unexplainable increases in UAW from one year to the next, and for
communities/systems that are consistently unable to meet regulatory standards for UAW.
2. System Assessment – To help eliminate and prevent leaks and water loss, water suppliers should perform
assessments of their systems on a regular basis to determine where capital improvements are appropriate
and incorporate the recommendations into a long-term capital improvement program. Specifically, aged
and undersized or structurally deteriorated pipe should be replaced, and structurally sound pipe should be
cleaned and lined to ensure long term structural integrity.
3. Guidance for Leak Repair – Communities and water suppliers looking for more specific guidance on
timelines for repairing leaks should refer to the following:
• MassDEP guidance (http://www.mass.gov/dep/water/approvals/wmgforms.htm#audit)
• MWRA regulations, 360 CMR 12.09: Leak Repairs
4. Leak Detection Services – Communities and water suppliers should consider pooling resources to
procure leak detection services, similar to the MWRA program that procures a leak detection consultant
for a three-year period and makes the consultant services available to customer communities on a task
order basis. The three-year procurement includes pricing for a larger volume of service (about 5000
miles of water main) than would be procured by any one community (typically individual community
systems are 100 – 200 miles of water main).
5. Establish penalties and/or fines for stealing water – Those with authority to set and enforce penalties for
theft of public water (including but not limited to municipal Water Commissioners, Town Selectmen and
public water suppliers; not including private water suppliers) develop a new bylaw/ordinance or amend
existing bylaws/ordinances to establish a penalty by providing authority to levy a significant fine and/or
penalty, that may be enforced criminally or non-criminally. Example language from a recent bylaw
passed in East Bridgewater, MA is included in Appendix B.

6

Communities already meeting the 10% UAW standard should continue activities to further reduce UAW, taking advantage of
advancing technology. The Commonwealth recognizes the existence of circumstances that could affect a community’s efforts to
fully meet this standard. These circumstances could include aging infrastructure. In such cases, the community should document, as
part of its regulatory requirements, all efforts that have been undertaken in order to comply with this standard.
7
Basin stress as defined by the Water Resources Commission. See WRC publication ‘Stressed Basins in Massachusetts, December,
2001’ or most recent version.
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6. Remote Reading – Communities/water suppliers should consider investing in an automated remote leak
detection system.
7. Pressure Reduction – The Massachusetts plumbing code (248 CMR 10.14(g) Excessive Water Pressure)
requires that a pressure reducing valve be installed on the water service connection to a building when
the pressure is eighty (80) pounds per square inch (psi) or greater. Community water suppliers should
evaluate existing water system regulations in order to ensure compliance with this regulatory
requirement. This evaluation could include the establishment of maximum pressures for users as a
conservation measure. Maintaining water pressure within the regulatory limit conserves water. Water
suppliers should map their jurisdictions to show areas in which water pressure may exceed the limit in
the absence of pressure-reducing valves. They should recommend to and assist the plumbing inspector
in conducting periodic surveys to determine whether the pressure reducing valves are functioning
properly, and take remedial action as needed.
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3.0

Metering

Complete system metering informs both the supplier and the customers of how much water they are using,
provides the supplier with valuable knowledge of customer use patterns, assists in demand management
programs such as water audits, and enables the supplier to bill the customer more accurately based on actual
use. Complete system metering also provides essential data for managing water resources state-wide. With
accurate knowledge about current water use, the supplier can more effectively identify potential water
savings and assist specific users to implement water saving measures, thereby providing the opportunity to
reduce overall system demand. This would also free up water that may be needed by new customers, and
enable the retention of more water in the natural environment. In addition, full and accurate metering means
that water suppliers can be paid for all the water they provide, without lost revenue from unmetered or
inaccurately metered water.

Standards
1. Ensure 100% metering of all water uses, including all indoor water use at all municipal facilities
(schools, school athletic fields, etc.). Properly size the service lines and meters for all water distribution
system users to meet AWWA performance standards.
2. Increase billing frequency. For domestic accounts bill customers on actual, not estimated, meter
readings. If billing frequency is less than quarterly (i.e. annual or biannual) implement to quarterly
billing as soon as possible. This helps customers keep better track of their water use, take note of
seasonal variations or potential leaks, and make adjustments in their water use accordingly. Frequent
billing also reduces the risk of unexpectedly high water bills and unhappy customers resulting from
undetected new leaks.
3. Implement a water meter repair/replacement policy and program. The program should replace meters by
size and time based on AWWA standards and guidelines available on the MassDEP website. Establish
an annual budget line item for the calibration, replacement and repair of all sources of supply and
distribution network water metering systems.
4. Seal all water account metering systems against tampering and periodically inspect to ensure water
works system integrity.
5. Calibrate any meter used to record quantity, according to its type and specification. The AWWA
Standards can be consulted for calibration requirements and accuracy standards. Time periods for
calibration are generally based on meter size. Meter wear is a function of the amount of water metered
rather than the passage of time.
6. Properly size water service lines and meters to handle required water volumes and ensure a high level of
metering accuracy.
7. Water suppliers establish the necessary regulations and controls to ensure that owners of large meters
(1.5 inches or greater) calibrate the meters annually and provide the results as part of an annual reporting
requirement.

Recommendations
1. Funding for Meter Replacement – The Commonwealth should make financial assistance (e.g. matching
grants) available for meter replacement and automatic meter reading equipment.
2. For billing,
• Indicate the rate structure on the water bill.
• For large users read meters and generate bills monthly.
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•
•
•
•
•
•

Where applicable, share the cost of reading and billing between the water and sewer operations.
Utilities move toward adopting billing software that allows customers to compare their individual
water use for the previous 12 months, and compare their water use with average water use for their
customer class.
Report water use in gallons, and provide a table or brochure on residential water use (i.e. residential
gallons per capita per day, rgpcd) and the average cost of bottled water for ease of understanding,
comparison to water use standards, and promotion of efficient water use behavior (see Appendix C).
Water bills could include an automated “thanks for conserving water” message where use drops over
the comparable period the previous year, and a “please do what you can to conserve water” message
for users whose water use increased over the same time period.
In communities with Automatic Meter Reading systems, web site could be set up to provide secure
access to water use data by customers and water auditors.
Printed material encouraging residents to save money by conserving water, providing advice on how
to conserve, announcing rebates, etc. should accompany the water bill (see Appendix C).

3. Remote Reading – Communities/water suppliers should consider investing in an automated meter
reading system that allows remote reading of meters and facilitates more frequent billing to improve cash
flow, eliminates estimated meter readings, utilizes employees efficiently, supports water audits, detects
leaks, monitors UAW, enables users to track their water use, and provides water suppliers with more
detailed information on water use patterns in the community that can be useful in enforcing water use
regulations.
4. Minimize Use of Estimated Data – Meter reading should be done in a manner that allows for actual data
instead of estimated data for ASR reporting.
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4.0

Pricing

Consumers should be charged the full cost of water. Full-cost pricing refers to price levels that recover all
the direct and indirect costs associated with providing water, as outlined below in Standard 1. Full cost
pricing can take the form of any rate structure, so long as all costs are recovered through prices. Pricing
should be reviewed and updated often enough to avoid budget shortfalls due to erosion of revenues and
increases in costs (such as energy) from inflation.
The price of water can be an important demand management tool if set properly. Studies have shown that, to
some degree, demand for water can be manipulated by price. Water for necessities (sanitation, cleaning, and
cooking) is far less responsive to price than water for more discretionary uses (lawn watering, car washing,
and swimming pools).
Rate structures can be categorized as being conservation-oriented (likely to promote conservation),
conservation-neutral (neither promoting nor discouraging conservation), or discouraging conservation.
Conservation pricing options include:
• Increasing block rates;
• Seasonal rates; and
• Repeal of volume discounts (i.e. eliminate decreasing block rates) (EPA, 2003).
Of these three options, increasing block rates (i.e. charging a higher unit price as consumption rises) is the
best form of conservation pricing. Seasonal rates, where prices rise and fall according to water supplies and
weather conditions (with higher prices usually occurring between April and October), are used less often
(EPA, 2003). The AWWA’s 1998 survey of residential rate structures of 827 utilities shows that
approximately 22% of the utilities employ increasing block rates and 2% employ seasonal rates. Adopting
higher water rates in the summer should be strongly considered as this directly addresses peak water use, one
of the biggest problems. Water consumption typically peaks in the summer when outdoor water use
increases and there is an increase in population due to an influx of vacationers. This is also the time of year
when water-dependent organisms and ecosystems are already under considerable stress and can least afford
to have water levels further reduced.
For effective pricing, water suppliers, communities, and water planners need to consider at a minimum the
following three issues: i) the service population’s ability to afford higher rates; ii) the effects of conservation
rates on a utility’s revenues; and iii) the actual effectiveness of rates in reducing water demand (EPA, 2003).
Further guidance on these three concepts is provided in EPA and AWWA pricing guidance documents
referenced on page 16.
A variety of different rate structures are used throughout Massachusetts. Some are conservation-oriented
while others are not. Based on results of a survey of Massachusetts communities (Tighe & Bond, 2004):
• 48% use an ascending rate structure;
• 46% use a flat rate structure;
• 5% use a flat fee; and
• less than 2% using descending rates.8

8

For most public water supplies, descending rates are currently not permitted without legislative approval under Massachusetts
General Laws Chapter 40: Section 39L. Private water supplies regulated by the Department of Telecommunications and Energy are
not currently subject to this law.
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Billing is another important component of operations that provides an opportunity to enhance conservation if
implemented effectively. Billing at a frequency that provides customers the opportunity to regularly evaluate
and adjust their use is preferable. Of the Tighe & Bond (2004) survey respondents:
• 47% use quarterly billing;
• 45% use a biannual billing cycle;
• 5% use a monthly billing cycle; and
• 3% use either an annual, bimonthly, or tri-annual frequency.
In addition to billing frequency, the ease of understanding a bill and the educational value of the bill are also
important methods of promoting conservation, as outlined in Section 3.0, recommendation 2.

Standards
1. Use Full Cost Pricing. Establish a water pricing structure that includes the full cost of operating,
maintaining, and protecting the water supply system. Perform a rate evaluation every three to five years
to adjust costs as needed. Full cost pricing factors all costs including operations, maintenance, capital,
and indirect costs (such as environmental impacts, and watershed protection) into prices. Full cost
pricing can take the form of any rate structure so long as all costs are recovered through prices. A full
cost water pricing structure includes, but is not limited to the following:
•

A water conservation program that could include the following:
o Purchase and installation of water conservation/retrofit devices and rebate programs to promote
their adoption in the service community;
o Water audits;
o All aspects of a public education program including purchase and distribution of educational
materials and related staff time;
o Leak detection equipment, services and repair;
o Metering and billing, including a meter replacement/repair program; and
o Automated meter reading equipment, including installation and maintenance.

•

Hiring staff to run all aspects of the water supply system, staff benefits package, and staff training
and professional development;

•

Pumping, maintenance, electricity/fuel;

•

Treatment and associated treatment plant costs;

•

Distribution system operation, repair, and maintenance;

•

Watershed land purchase/protection, well site purchase/protection, aquifer land purchase/protection,
stormwater recharge plan; and

• A capital replacement fund, capital depreciation account, and debt service.
2. Prohibit decreasing block rates. Decreasing block rates that charge lower prices as water use increases
during the billing period, are not allowed by M.G.L. Chapter 40, Section 39L. Although this law does
not cover private companies that are regulated by the Department of Telecommunications and Energy,
MassDEP will include a provision requiring the filing of a rate adjustment application with DTE in any
permit issued to a private company. This rate adjustment application shall propose either a flat or
increasing block rate structure. DTE must then consider the application and issue a determination
directing the company to implement either a flat or increasing rate structure unless the company has
adequately supported reasons why this should not occur. Although flat fee systems and uniform rates are
allowed, increasing block rate structures are preferred (see recommendation 1 below).
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Recommendations
1. Rate Structuring – To promote water conservation, communities and water suppliers should consider rate
structures that encourage reduction of nonessential water use. Generally nonessential uses are defined
as those activities not required: (a) for health or safety reasons; (b) by regulation; (c) for agricultural
production; (d) for the maintenance of livestock; or (e) to meet the core functions of a business.
Communities and water suppliers should avoid flat fee rates,9 and uniform rate structures10 that are set
too low to encourage conservation. These rate structures do not discriminate between essential and nonessential water use, and do little to encourage conservation. Those with responsibility for setting rates
must consider the impact of adopting seasonal and increasing block rates on those uses that may fall into
one of the above categories. It may be more appropriate to develop a separate rate category for other
classes of uses (i.e. "essential"), which takes into account the legitimate essential water uses, but still
provides for water conservation.
The following rate structures may be appropriate to reduce non-essential water use:
• Increasing block rates. Increasing block rates or tiered pricing encourages reduced water use by
increasing the per-unit charges for water as the amount used increases. The first block is charged at
one rate, the next block is charged at a higher rate, and so forth. The price difference between blocks
is very important in influencing the customer’s use behavior. If the difference in cost between
blocks is too small, it will not provide the incentive to conserve at the higher block rate.
•

Seasonal rates. Seasonal rates are set according to water demands and climate conditions. There are
a variety of approaches to develop conservation oriented rates including increasing block rates only
during the summer months (May 1 to September 30 when demand is often higher) or a year-round
11
inclining block rate structure with higher block rates during the summer months.

2. Enterprise Accounts – It is recommended that the water supplier establish an enterprise account for water
in accordance with Massachusetts General Law, Chapter 44, Section 53F 1/2 Enterprise Funds.
http://www.mass.gov/legis/laws/mgl/44-53f.5.htm
3. Develop a Methodology to Assess Environmental Costs – EOEA should commit to developing a
methodology for assessing the environmental costs of water withdrawals for water suppliers to use in
setting true “full cost” water prices.

9

Flat fee rates do not vary by customer characteristics or water use.
A uniform rate charges the same price per unit for water use beyond the fixed customer charge, which covers some fixed costs. If
uniform rates are high enough, they can encourage conservation although not as effectively as an increasing block rate.
11
For more information on developing conservation-oriented rates, see:
• “Water Conservation-Oriented Rates” (The American Water Works Association, 2005)
http://www.awwa.org/bookstore/product.cfm?id=20562
• The US EPA homepage on Water and Wastewater Pricing: http://www.epa.gov/water/infrastructure/pricing/index.htm
• “Water and Wastewater Pricing, An Informational Overview” (US EPA Office of Water and Wastewater Management EPA
832-F-03-027) http://www.epa.gov/water/infrastructure/pricing/PDF/waterpricing_final2.pdf
• “American Water Works Associations’ Manual of Water Supply Practices: Water Rates Structures and Pricing” (AWWA
M34).
10
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5.0

Residential

Over sixty percent of the public water supply in Massachusetts is used for residential purposes. So, any
improvements in residential water efficiency will result in significant water savings. Residential water use is
comprised of indoor and outdoor water use. Indoor use typically includes toilets, clothes washers, showers,
faucets, dishwashers, and other domestic uses including cleaning and cooking. National average indoor
water use for a nonconserving and a fully-conserving single family home in North America are presented in
Appendix D, Table 1. Outdoor water use can include irrigation of lawns and gardens, filling and refilling
swimming pools, car washing and other cleaning. Leakage within the consumer-owned portion of the water
system can be an additional and sometimes substantial component of indoor and outdoor water use.

Standards
Additional standards for outdoor residential water use related to lawns and landscapes are presented in
Section 9.0 Lawn and Landscape.
1. Install Water Efficient Plumbing Fixtures. Meet the standards set forth in the Federal Energy Policy Act,
1992 (or most recent version) and the Massachusetts Plumbing Code (Appendix D, Table 2). Include
low-flow showerheads (2.0 gpm or less), faucet aerators (2.0 gpm or less), low-flow toilets (1.6 gpf), or high
efficiency (1.28 gpf or less) toilets (Appendix D, Table 1). Provide and promote toilet leak detection kits,
and educational literature about installation of water saving devices and water conservation savings (in
gallons and dollars) in retrofit programs.
2. Use Residential Water Efficiently. Meet or demonstrate steady progress toward meeting12 residential
water use of 65 gallons per capita per day (gpcd) including both indoor and outdoor use as soon as
practicable, especially in those communities in a basin with a higher level of stress.13 The WRC will
periodically monitor the state-wide progress of communities using information provided in the ASR
water audit.
3. Implement a comprehensive residential water conservation program that seeks to reduce residential
water use by implementing some or all of the applicable recommendations listed in this section and by
meeting the standards in Section 9.0 on Lawn and Landscape. The scope of the program will be specific
to circumstances in each community and the recommendations listed below are provided as a menu of
options. If a community’s water consumption is at or below 65 gpcd that community should continue
with efforts to remain at that level or improve residential per capita water use.

Recommendations
The following recommendations apply to indoor water use and outdoor water use that is not related to lawn
and landscape maintenance. Recommendations for outdoor residential water use related to lawns and
landscapes are presented in Section 9.0 Lawn and Landscape.
1. Promote Water Efficient Household Appliances – Water Efficient Household Appliances (especially
clothes washers) provide an opportunity for significant water (and energy) savings (Appendix D, Table
1). In most communities, indoor water use constitutes the majority of water used, even in summer. State
and municipal officials should take the lead with professional organizations in implementing the
following six strategies to achieve this recommendation.
12

The Commonwealth recognizes the existence of circumstances that could affect a community’s efforts to fully meet this standard.
These circumstances could include aging residential infrastructure and large seasonal population fluctuations. In such cases, the
community should document, as part of its regulatory requirements, all efforts that have been undertaken in order to comply with this
standard.
13
Basin stress as defined by the Water Resources Commission. See WRC publication ‘Stressed Basins in Massachusetts, December,
2001’ or most recent version.
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•
•
•

•

•

•

Update the State Plumbing Code. The State should include efficiency standards for household
appliances in the plumbing code and should update existing plumbing fixture standards to reflect
current designs that allow for greater water use efficiency.
Create tax incentives for installation of water efficient appliances. The State should investigate
opportunities to provide a sales tax exemption on the purchase of qualified water-efficient toilets and
washing machines.
Offer rebates for replacing inefficient fixtures and appliances. Communities with older housing
stock should consider the costs/benefits of implementing a wide-ranging program to replace older,
high-water-use toilets through retrofit/rebate programs as described above. Water suppliers should
consider providing customer rebates for water efficient fixtures and appliances. The state should
investigate opportunities to offer rebates on water efficient appliances through the energy industry.
Install water efficient fixtures and appliances in new construction. Water suppliers, water
commissioners, mayors, selectmen, building and/or plumbing inspectors, and appropriate local
boards or officials should work together, strongly recommending that contractors and owners install
water efficient household appliances, including clothes washers, “point of use” water heaters and
dishwashers, in new developments and redevelopments whenever feasible.
Incorporate water conservation into MEPA review for large new developments. EOEA should work
with MEPA to develop a standard set of water conservation recommendations as part of the MEPA
review for large new developments and redevelopments. The recommendations should include but
not be limited to the installation of water efficient household appliances and meeting all appropriate
standards and recommendations for lawn and landscape water conservation as included in Section 9Lawn and Landscape.
Promote use of high efficiency toilets (HETs).14 Programs that include low-flow toilets should consider
the new High Efficiency Toilets that use less than 1.28 gallons per flush, including “dual flush” toilets
widely used in Europe and Australia, as well as power-flush models that use as little as 1.0 gpf and offer
significant water savings over the now standard 1.6 gallon models. Research indicates that many HETs
provide equal or greater flushing power than conventional toilets (Koeller, Gauley et al.).

2. Provide Residential Water Audits – Communities and water suppliers should consider providing free or
low cost residential water audits to customers, targeting the largest users first. A residential water audit
should include the following components at a minimum:
• Inspection of toilets, showers, faucets, clothes washers, dishwashers, water filters, water softeners,
evaporative coolers, spa/hot tub, etc. for leaks, flow rate, presence of water saving retrofit devices,
and efficient use of fixtures and appliances by residents. Audits should include a payback analysis
showing homeowners how reductions in water costs justify the investment in the recommended
upgrades. A sample worksheet for residential water audits is included in the Handbook of Water Use
and Conservation (Vickers, 2001).
3. Promote Efficient Non-Landscape Outdoor Water Use – The State, communities, water suppliers, and
other applicable public/private/nonprofit organizations should promote efficient outdoor residential water
use by educating consumers to adopt simple but effective practices such as the following:
• Covering swimming pools when not in use to prevent evaporative losses;
• Sweeping driveways, walks and decks with a broom rather than hosing them off; and
• Washing vehicles using a bucket and sponge, employing a hose for rinse only.
4. Promote Efficient Lawn and Landscape Water Use – See Section 9.0 for lawn and landscape
recommendations.

14

http://www.cuwcc.org/Uploads/product/HET-12-23-05.pdf
http://www.cuwcc.org/uploads/product/MaP-6th-Edition-2-10-06.pdf
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5. Promote Waterless Plumbing Fixtures – Communities, water suppliers, developers and individuals
wishing to go beyond current standards and do more to conserve water should consider installing
waterless plumbing fixtures such as a composting toilet or 3-ounce foam flush toilet, which can be
flushed with only 6 ounces of a soapy solution (3 ounce pre-flush and 3-ounce post flush). State and
municipal buildings should be used as demonstration sites for these technologies.
6. Minimize/Discourage Use of Garbage Disposals – Encourage consumers to reduce the use of sink
garbage disposals to improve septic system function (where applicable) and save water. Divert
compostable waste to a compost pile instead. Finished compost then can be added to the soil around the
home or even spread thinly on the lawn to help boost its soil moisture retention capacity and reduce the
need for watering.
7. Educate Homeowners about how Water Conservation benefits Water Quality – Water conservation helps
septic systems work better and last longer, and in sewered communities reduces the burden on
wastewater treatment facilities, augmenting the return on investment in water-conserving fixtures and
appliances.
8. Facilitate Leak Repair – Communities should create a list of plumbers that would be willing to fix a leak
at a reasonable rate, and provide this list to the public, to provide an incentive for people to fix leaks that
they might otherwise allow to run continuously.
9. During site design, incorporate Low Impact Development (LID) techniques that preserve or restore a
site's natural hydrology, and use low water-use/drought-resistant landscaping techniques, to the
maximum extent practicable.
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6.0

Public Sector

Municipal and state buildings, facilities and landscapes should be at the forefront on indoor and outdoor water
use efficiency. They should set an example and lead the way in water conservation, water saving techniques and
concepts. These sites should serve as demonstration sites with signage to make the public aware that the state
and municipalities are leaders in water conservation. The following standards and recommendations will help
emphasize and implement water conservation and efficiency in government buildings, facilities and landscapes.
They will also help to accurately account for water use and serve as demonstrations of water saving techniques
and concepts to the public.

Standards
1. Municipal and state buildings
• Conduct indoor and outdoor audits and account for full use of water, based on full metering of public
buildings, parks, irrigated playing fields, and other facilities.
• Analyze existing water use data to spot trends, patterns, and unexplained increases that could
indicate leaks or inefficient use of water.
• Identify measures where the greatest efficiencies and potential savings can be realized.
• Build new public buildings with equipment that reduces water use, such as faucet aerators, low flow
showerheads, composting or low flow toilets (such as the new “dual flush” models), and self-closing
faucets. Water saving devices and measures should be well identified to users of public buildings and
facilities.
• Focus on replacing/retrofitting water consuming equipment in buildings (e.g. bathrooms, boilers,
chillers).
• Practice good, efficient lawn and landscape water use techniques and meet the standards as described
in Section 9.0.
2. Meter or estimate contractor use of water from fire hydrants for pipe flushing and construction.
3. Strictly apply plumbing codes and incorporate other conservation measures in new and renovated
buildings.

Recommendations
1. Outdoor Water Use – Adopt outdoor water use strategies as per recommendations in Section 9.0 on Lawn
and Landscape.
2. Create Demonstration Sites – Use public buildings as demonstration sites for innovative water conservation
techniques such as composting, foam flush and dual flush toilets, cisterns for rain collection, and water-wise
landscaping.
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7.0

Industrial, Commercial and Institutional (ICI)

Water is crucial for the functioning of ICI facilities (such as hospitals, schools, prisons, universities, colleges,
etc.). It may be used for heating, cooling, and processing, and includes an appreciable sanitary and landscaping
component. In many communities these facilities constitute the largest water users and instituting water
conservation measures will help reduce the overall community water use significantly and result in appreciable
monetary savings. The measures must be tailored to reflect the type of water use and characteristics of
individual facilities (see Appendix F for BMPs). They can be built into an industry's strategy to comply with
sewer and National Pollutant Discharge Elimination System (NPDES) discharge requirements. The following
standards and recommendations increase the efficiency of water use through use of best available technologies.

Standards
1. Carry out a water audit to determine the location and amount of water used for heating, cooling,
processing, sanitary use, and outdoor use (see Appendix H for sample ICI water audit). Use the findings
from the audit as the basis for actions to conserve water such as:
• Recycling and reusing cooling waters to achieve greatest water use efficiency/closed loop cooling.
• Using non-potable water (in conformance with the plumbing code and MassDEP regulations to
assure safe drinking water and to avoid cross-connections).
• Using heat-sensitive valves to control cooling equipment.
• Replacing water cooling with air cooling (where possible within air quality standards).
• Installing or retrofitting efficient sanitary water devices, performing scheduled meter maintenance
and calibration, and xeriscaping.
2. Significant users (i.e. those using greater than 50,000 gpd) install separate meters for process water so
that water can be accounted for and appreciated as a raw material in production, and for sanitary use.
3. Develop and implement a water savings strategy, addressing among other items: demand management, leak
detection and repair, a program of preventive maintenance, and a program of employee education.
4. In new and renovated buildings, comply with plumbing codes, use the best available technologies for water
conservation, and reuse treated wastewater within the facility to the extent possible.
5. Practice good lawn and landscape water use techniques and meet the standards described in Section 9.0.

Recommendations
1. The EOEA Office of Technical Assistance (OTA) should be reinforced in its efforts to provide technical
assistance to companies and large water users and work with industry groups and suppliers.
2. Significant users should aim, wherever possible, to decrease their average water use by at least 10%. The
investment will pay back in the form of lower water and wastewater bills.
3. All ICI users should install/retrofit water saving sanitary devices, including but not limited to low-flow
showerheads, faucet aerators, toilet displacement devices, and low flow or high efficiency toilets.
4. Industrial and commercial users should work with code officials, standards committees, state programs,
manufacturers, and legislators to promote water conservation and efficient use.
5. Increase the amount of pervious areas on property. ICI facilities often include large areas of impervious
surfaces (building rooftops, parking lots, etc.) which offer excellent opportunities for green roofs,
bioretention areas in parking lots, and rainwater harvesting. Rainwater harvesting can serve as a
supplemental water supply source and can infiltrate clean runoff into the ground where it can replenish
aquifers and streamflow.
6. See Section 9.0 for lawn and landscape recommendations.
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8.0

Agricultural

Commercial agriculture is highly water dependent and economically sensitive to water availability and
quality. It cannot exist without access to water. In Massachusetts, agricultural water users tend to be selfsuppliers with wide ranging needs for water. Water is used for i) irrigation of crops and nursery stock; ii)
harvesting of crops (cranberries); iii) as the medium for aquaculture; iv) for washing and processing of
commodities; v) as a drinking source for livestock; and vi) for cleaning and cooling animals.
Agricultural needs for water vary by type of enterprise and on a seasonal basis. Water demands are also site
specific and, depending on the type of enterprise, are affected by multiple factors including: climate and
weather; number and types of animals; soil water holding capacity and infiltration rate; and differing crop
needs.
The basis for any conservation approach to water use in agriculture is the process of managing the volume
and frequency of water use in a planned and efficient manner. However, any conservation approach to
agriculture should strike an appropriate balance between both agricultural needs for water and the need to
conserve water. Examples of conservation approaches in agriculture include proper irrigation scheduling, in
both timing (daily and seasonal) and volume; control of runoff; the uniform application of water; irrigation
technologies, such as drip irrigation (where appropriate); and the use of tail-water recovery systems.
The standards encourage the adoption by farmers of a conservation approach to water use that is appropriate
for their operation and site conditions.

Standards
1. As part of the management of an agricultural operation, adopt a water conservation approach through
which water is used in a planned and efficient manner with appropriate amounts and frequency to meet
needs without excessive water loss.

Recommendations
1. A Water Conservation Working Group comprised of agricultural stakeholders should be coordinated and
facilitated by the Department of Agricultural Resources (DAR). The role of the working group is to
identify ways to improve water efficiency in all categories of agricultural water use and facilitate water
use planning and drought contingency planning by growers.
2. Industry member associations and commodity groups should be encouraged to develop and promote
industry specific best management practices which are dynamic, adaptable to new technology, and are
selected based upon both economic and environmental concerns.
3. The Agro-Environmental Technology Grant15 program should be funded and should include funding
dedicated to the development of innovative technologies for water conservation.
4. Micro-irrigation systems, such as subsurface drip irrigation (SDI) should be adopted where suitable.
According to the United States Department of Agriculture’s Natural Resources Conservation Service,
micro-irrigation systems are suited to orchard and row crops, windbreaks, greenhouse crops, residential
and commercial landscape systems, on steep slopes where other methods would cause excessive erosion
or on areas where application devices interfere with cultural operations.

15

Other DAR Grants:
• Agricultural Environmental Enhancement Program, 251 Causeway Street, Boston, MA 02114. Contact: 617-626-1700
• En Environmental Quality Incentives Program, USDA Natural Resources Conservation Service, 451 West Street, Amherst, MA
01002. Contact: 413-253-4350
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5. Growers should maintain adequate soil moisture for optimum plant growth without causing excessive
water loss, erosion or reduced water quality. Adding organic matter, such as manure or compost, to the
soil can enhance its moisture retention capacity, reducing the need for irrigation.
6. Where sprinkler systems are used for irrigation, the systems should be capable of uniform application of
water with minimal evaporative loss and minimal surface run-off. The amount of water applied should
only be sufficient to fill the effective crop root zone. Irrigation during hot or windy conditions should be
avoided in order to minimize evaporation.
7. Irrigation system efficiency should be evaluated on a regular basis.
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9.0

Lawn and Landscape

The WRC formally added the Lawn and Landscape Water Conservation Standards and Guide as an
addendum to the previous version of the Water Conservation Standards in October 2002. At that time, the
Commission also adopted the following policy on outdoor water use:
Water used for maintaining landscapes and lawns should not be used at the expense of
public health and safety or the environment. Water that is used for maintaining
landscapes and lawns should be used in a manner that minimizes such use through the
implementation of sound water conservation and water efficiency practices.
The above policy statement, and the standards and recommendations are incorporated and defined herein
along with revisions to bring them up to date.

Standards
1. Minimize watering lawns or landscapes, especially in water short communities and where the water
source is in a stressed basin or sub-basin.
2. Develop and implement seasonal demand management plans as part of the drought management plan.
These plans must identify water supply and environmental indicators (such as streamflow triggers) to
serve as water use restriction triggers and outline a set of increasingly stringent and effective water use
restrictions that are designed to protect public health and the environment.
3. Adopt and implement (as appropriate) a water use restriction bylaw, ordinance or regulation, which
applies to both municipal and private wells. This bylaw, ordinance or regulation should provide the
community government or designee (i.e. water supplier, police department, etc.) with the ability to
implement mandatory water use restrictions. These restrictions should be tied to water supply and
environmental indicators (such as streamflow triggers) as outlined in a seasonal demand management
plan. See Appendix B for model water use restriction bylaws.
4. Abide by water restrictions and other conservation measures implemented by the municipality or water
supplier.
5. Fully enforce water use restrictions. This will ensure effectiveness of the restrictions so that they will be
taken seriously by the public. Also, empower authorities to issue warnings to first-time offenders and
citations to repeat offenders.

Recommendations
Unless otherwise noted, the following apply to: i) owners and managers of residential, industrial, commercial
and institutional lawns and landscapes; ii) recreational fields and golf courses; iii) owners and managers
using private wells or water sources; iv) municipal and school land managers; and v) state agencies.
In addition to these recommendations, Appendix I provides a summary of recommendations for lawns and
landscapes; Appendix J includes a checklist for lawn and landscaping irrigation water efficiency; and
Appendix K includes Massachusetts Turf and Landscape Irrigation Best Management Practices.
1. Establish policies, regulations, or bylaws/ordinances that ensure that land use and development practices
preserve natural vegetation, preserve or restore a site's natural hydrology (by using techniques such as LID),
and use low water-use/drought-resistant landscaping techniques, to the maximum extent practicable.16
16

For more information see: “Create a Framework: By-laws and other Regulations” in “Summer Smart Water Use, A Guide to Peak
Season Water Demand Management for Massachusetts Communities” (Metropolitan Area Planning Council and Arc of Innovation,
2006), and Refer to the EOEA LID webpage (http://www.mass.gov/envir/lid/default.htm) and the Massachusetts Smart Growth
Toolkit (http://www.mass.gov/envir/sgtk.htm) for details on LID.
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2. Minimize Use of Potable Water and Groundwater for Lawn Irrigation – Where technology and
regulations allow, use collected rainwater or treated wastewater to help meet outdoor water demand,
whenever possible. Communities should strive to avoid application of potable drinking water for lawn
irrigation purposes. Additionally, use of other groundwater sources for lawn irrigation, such as private
irrigation wells, should be minimized or avoided.
3. Control Outdoor Water Use – Limit the number of watering days per week or per month (in most years
Massachusetts generally has enough rainfall to naturally supply the water needs of a healthy mature
lawn, designed to be drought-resistant, without the need for watering). Clients and other users of lawns,
recreational fields, etc. should be informed that some turf grasses naturally go brown and dormant during
hot dry weather and will usually revive when cooler, wetter weather returns. See Appendix I for more
information on watering.
4. Infiltrate Rainwater – Redirect gutter downspouts or rainwater collection overflow spouts away from
pavement and into places where water can infiltrate into the ground, like a rain garden.
5. Irrigate Efficiently – Water only when necessary. The amount of water applied should be sufficient to
only fill the effective root zone and minimize evaporative loss. Avoid watering during precipitation
events, in windy conditions and during the hottest part of the day (8am to 6pm).
6. Maximize Water Conservation of Automatic Irrigation Systems – Use the best available technology to
ensure maximum water efficiency and conduct regular irrigation audits to evaluate and adjust water
efficiency.
• Install water conservation equipment including moisture sensors, rain shut-off devices, and climatebased controllers. Basic recommended features of a good irrigation system controller are outlined in
Appendix I and associated references.
•

Properly operate and maintain automatic irrigation systems. Sprinkler irrigation systems should be
capable of uniform application of water with minimal runoff and evaporative loss. Evaluate
irrigation system efficiency on a regular basis. A do-it-yourself checklist for evaluating lawn and
landscape irrigation efficiency is included in Appendix J. Appendix K provides additional Best
Management Practices for lawn and landscape irrigation.

•

Avoid installing automatic lawn irrigation systems in water-short communities. Where local bylaws
do not restrict or prohibit the installation and operation of irrigation systems, they should
nevertheless prohibit the operation of those systems that are wasteful (e.g. municipalities should
issue fines for irrigation systems that spray and/or run off significant amounts of water onto
unplanted surfaces such as sidewalks, driveways, etc.; or systems that water during rainfall events).

7. Enhance Soil Health – Ensure adequate depth and type of soil. At least 6 inches of topsoil is
recommended. Generally, a sandy loam with 5% organic content is recommended for turf grass and
landscapes. Some tips for soil improvement include using peat moss, manure or compost to improve
moisture retention, and using organic fertilizer for strong root growth.17 Avoid pesticides that also kill
beneficial organisms such as earthworms that aerate and fertilize the soil naturally. Choose proven
biological pest management materials to control grubs. See Appendix I for more information.
8. Mow High, Often, and Sharp – Mow lawns at the highest recommended height (at least 2.5 inches), and do
not allow grass to grow higher than about 4 to 5 inches. Sharpen the mower blades to cut the grass blades
cleanly rather than shred them; this will minimize water loss and help to reduce the chances of disease
17
The following websites provide additional information on proper care and maintenance of turf and landscape plants, and
describe the importance of amending soils with organic matter for improving the soil's water retention characteristics for reducing
water consumption.
a. www.umassgreeninfo.org
b. www.umassturf.org
c. American Horticultural Society http://www.ahs.org/publications/the_american_gardener/0005/smartgarden.htm
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infestation. Allow grass clippings to decompose where they fall, and contribute to the organic content of the
topsoil. If clippings tend to be very clumpy, simply mow over them again to cut them into smaller pieces.
This will help them to filter down into the lawn, decompose more quickly, and prevent smothering of grass
plants.
9. Plant According to Micro-Climates – Be aware of the various micro-climates in your yard (hot/sunny,
cool/shady, moist, dry, etc.) and plan your gardens and plantings accordingly. Do not plant water-loving
plants unless you have the natural conditions to support them without supplemental irrigation. There are
many varieties of low water-use plants that can minimize the need for supplemental watering and provide
additional wildlife value.18

Additional Recommendations
Owners and Managers of Recreational Fields and Golf Courses
• Design and maintain facilities to minimize water use, ideally relying on rainwater to meet all irrigation
needs.
• If studies indicate that irrigation is required to maintain proper turf health and safe athletic fields, follow best
management practices outlined above and in Appendix I and associated references, to minimize water use.
Owners and Managers using Private Wells or Water Sources
• Abide by local water restrictions.
• Unless properly permitted, do not withdraw water directly from any ponds, lakes, streams or rivers, except
for any ponds constructed specifically for irrigation purposes.
Municipalities and other Public Water Suppliers
• Establish policies, regulations, or bylaws/ordinances that ensure that land use and development
practices preserve natural vegetation, preserve or restore a site's natural hydrology, and use low wateruse/drought-resistant landscaping techniques, to the maximum extent practicable.19
• Consider developing a water conservation bylaw that includes some or all of the following provisions:
o requires water conservation equipment and audits for automatic irrigation systems;
o requires registration of automatic irrigation systems;
o minimizes installation of high water use landscape areas;
o restricts land clearing and lawn size in new developments and requires a minimum 6 inch depth of
topsoil on all cleared areas to help retain moisture; and,
o prohibit topsoil stripping.
• Raise public awareness through an education and outreach program on outdoor water use, featuring
alternatives to traditional lawn watering, demonstrations of water-wise landscaping and efficient
irrigation practices on municipal properties (which also include school departments, recreation and
athletic fields).
• Provide landscape water audits for residential, industrial, commercial and public properties that are large
water users.
• Provide rebates for the installation of climate-based controllers and/or moisture sensors for automatic
irrigation systems.
• Control direct water withdrawal from water bodies. Communities should consider adopting an ordinance
that prohibits the taking of water from any surface water source without advance written permission from
18

For a list of Northeastern US Native Plants that are drought tolerant and/or have wildlife benefits see Appendix 1 in “More Than
Just A Yard, Ecological Landscaping Tools for Massachusetts Homeowners” (EOEA, 2004)
19
For more information see: “Create a Framework: By-laws and other Regulations” in “Summer Smart Water Use, A Guide to Peak
Season Water Demand Management for Massachusetts Communities” (Metropolitan Area Planning Council and Arc of Innovation,
2006)
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the Conservation Commission and paying the same (or more) for the water as it would have cost the
proponent to obtain it directly from the public water supplier. Passing such a bylaw would help control
the documented problem of hydro-seeding or other water tanker trucks withdrawing directly from local
waterways, taking water without permission or paying for it, and sometimes contaminating the body of
water from which the water was withdrawn
Note: The water used for agricultural operations (as defined in M.G.L. c.128 section 1A) is necessary for
these commercial activities to continue. Therefore, the conditions of this section should not cover water
used by agricultural operations.
State Agencies
State agencies should use their property to demonstrate the development and management of low-water use
landscapes. Appropriate public education and outreach should publicize these efforts. In addition, state
property managers should practice the following:
• Implement water-wise landscaping and use of native vegetation to reduce outdoor watering. Emphasize
the advantages of efficient irrigation practices (e.g. drip irrigation) over broadcast watering. Promote
these measures in educational campaigns.
• Where feasible, use non-potable water supplies (like rainwater harvesting, stormwater infiltration, and
treated wastewater) for landscaping, street cleaning and building washing, recognizing public health
considerations and plumbing board decisions. State and municipal facilities often include large areas of
impervious surfaces (building rooftops, parking lots, etc.) which offer excellent opportunities for rainwater
harvesting that can serve as a supplemental water supply source, and can infiltrate clean runoff into the
ground where it can replenish aquifers and streamflow.
State Regulatory Programs
• The MassDEP is responsible for issuing permits under the WMA for those withdrawing more than
100,000 gpd from new water supply sources, or those increasing withdrawal from existing sources. The
MassDEP should continue to condition the permits of water supply sources to avoid significant
environmental impacts. MassDEP should also work to assist water suppliers in developing seasonal
drought/demand management plans and in providing technical assistance to those adopting and
implementing water use restrictions as appropriate.
• The Commonwealth, in conjunction with potentially regulated communities and other interested parties,
should evaluate the benefits of establishing a licensing or certification program for irrigation
professionals incorporating an ecological component.
This program should cover potential
environmental impacts to aquatic ecosystems that can result (directly or indirectly) from irrigation
conducted in an environmentally responsible manner.
State Procurement Activities
• State agencies responsible for the renovation and maintenance of state facilities, and state agencies that
procure services for lawn and landscape maintenance should ensure that the appropriate lawn and
landscape design, irrigation design, and maintenance and construction guidelines for minimizing outdoor
water use are included in the procurement bid documents and in the bid evaluation criteria.
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10.0 Public Education and Outreach
The responsibility for ensuring a sustainable water future lies with the community as a whole; everyone has a
role to play to make sure that all water (rainwater, stormwater, public water supply, etc.) is treated responsibly
and planned for properly.
Education of the public at large, municipal officials and the water suppliers is crucial to generating an
understanding of the issues, and implementing, and creating acceptance of water conservation activities. It is
important to provide to the public the basic understanding of sound water resources management and planning,
and explain the associated economic and environmental benefits.
Public education and outreach can be an essential prerequisite to the successful adoption and implementation of
conservation measures. For example, public acceptance of and compliance with outdoor watering restrictions
can be enhanced if they are preceded by an outreach effort that clearly establishes the need for such restrictions
in terms of maintaining system reliability, safeguarding hydric habitats, etc.
Four main areas of emphasis for an educational program should be:
• Highlighting the environmental benefits of keeping water local, and of reducing water demands. This
should include education regarding the connection between ground water and surface water; the potential
impacts of withdrawals on streamflow and instream uses such as habitats for fisheries and other wildlife,
water-based recreation, and pollution dilution; and the relationship between pumping and salt water intrusion
for coastal areas.
• Explaining that water conservation helps water quality as well. Conservation helps septic systems work
better and last longer, and helps wastewater treatment plants function better. Water conservation also
enables more water to be retained in the natural environment where it helps dilute pathogens and other
pollutant concentrations, and buffers waterways from excessive heating or freezing that can harm aquatic
life.
• Showing that investments in efficiency and conservation will provide water users with long term savings
compared to the cost of developing and treating new water supply sources and wastewater treatment
facilities. For example, through a domestic device retrofit program, including publicity, follow-up visits or
mailings, water suppliers can make customers aware that making a few simple changes can provide tangible
savings.
• Explaining to water users all the costs involved in providing water, including planning, engineering,
construction, operation, maintenance, treatment, wastewater facilities costs, piping, metering, leak
detection, compliance costs, salaries, protection costs, pensions, health care, staff training, and public
education.

Standards
1. Each community develop and implement an education plan, which includes most, if not all, items in the
following list:
• Target the largest users early on to realize the greatest potential savings and to demonstrate the
benefits of a conservation program.
• Include in bill stuffers or bills a work sheet on the reverse to enable customers to track water use and
conservation efforts and estimate the dollar savings. Also, provide a table enabling the recipient to
estimate the household gpcd to see how it compares with the 65 rgpcd standard (see Appendix C).
• Use public space advertising/media to highlight stories on successes (and failures).
• Establish conservation information centers perhaps run jointly with electric or gas company.
• Encourage speakers for community organizations.
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•

Partner with garden clubs, environmental organizations and others on campaigns promoting wise water
use.
• Sponsor public service announcements; radio/T.V./audio-visual presentations on supply sources and
current status.
• Conduct joint advertising with hardware stores to promote conservation devices.
• Use civic and professional organization resources.
• Sponsor special events such as Conservation Fairs.
• Make available multilingual materials as needed.
• Incorporate contests and recognition for innovation into the public education program.
• Organize water conservation workshops for the general public and include it in the school curriculum.
• Provide information on water-wise landscaping, gardening, efficient irrigation, and lawn care practices.
• Include education information in retrofit and rebate programs.
Water users and agencies should choose from these and other resources to create and implement programs
best suited for their particular situation. The education plan should especially target school children with
age-appropriate media that appeals to children, including getting them involved in water resource projects
and field trips.

2. As part of a public education program address the issue of why it is equally important for self-supplied water
users (e.g., home or businesses on their own private wells) to conserve water, especially when their water
source might dry up an aquatic habitat or deplete the water available for public use (e.g., their withdrawal
point taps the same aquifer as a nearby public wellfield).

Recommendations
1. Communities/water suppliers should hire a part- or full-time water conservation coordinator or circuit
rider shared among several water systems. A draft job description for a water conservation coordinator
is included in Appendix G.
2. To facilitate implementation of these standards a position of State Water Conservation Coordinator
should be established in the Executive Office of Environmental Affairs to work with water suppliers,
industries, watershed associations, and other local entities as well as with existing state programs.
3. Water suppliers and the state should consider using social marketing to help build public support for
water conservation. Social marketing is a valuable technique that can help persuade people to use water
and land in an environmentally-responsible manner.20
4. Other town boards should get involved in water conservation, especially those regulating land use
(Planning and Zoning Boards), managing Town property (park and recreation departments, cemetery
departments) looking after water resources and aquatic habitats (Conservation Commissions, Boards of
Health) and Open Space/Community Preservation committees. These entities can help promote water
conservation as well as restore the hydrological balance by enhancing infiltration of clean water into the
ground thus replenishing aquifers and streamflow.

20

Fostering Sustainable Behavior through Community-Based Social Marketing http://www.cbsm.com
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APPENDICES
A)

Water Bank Guidance

Introduction
Demand management facilitates the generation of physical savings of water as well as economic savings
(Rosegrant, 1997) – i.e. it brings about conservation in order to help sustain current and future supplies and
induces an effective cost recovery system (National Research Council, 1995). Economic instruments that
can be used could be tradable water permits, water pricing, or water banking. These instruments are based
on the premise that a value can be associated with each water use activity and it is this differential that makes
transfers or purchases possible and attractive.
Over the years, a “water bank” has come to mean different things to different people. In the western states,
water banks are typically systems of valuing, trading, buying or selling water rights. Permanent water banks
have been established in Idaho and Texas. The state of California, in 1991, 1992 and 1994, set up emergency
drought water banks to reallocate water. Water was purchased from those farmers who were willing to leave
their lands idle or were willing to use groundwater instead of surface water. This was then sold to either
cities or farms or used for instream uses or to dilute pollutants (Frederick, 1998).
The Benefits of a Water Bank
Water banking can be an effective management tool for “water short” communities where development
pressure is exceeding the carrying capacity of water resources. It is also a good option for communities
concerned about their ability to meet projected water demand and to protect the environment. A waterbanking program can free up water and ensure that there is an adequate supply of water for competing uses –
i.e., instream flow and habitat, recreation, wetlands, water supply, and economic development. It can
mitigate, or offset, the impacts of water withdrawals, balance the water budget, assist in restoring and
protecting instream flow, promote water conservation, and ensure an adequate supply of potable water.
Massachusetts’ communities are beginning to use this tool to accommodate future growth while ensuring the
sustainability of their water resources.
What is a ‘Water Bank’?
In Massachusetts, the term water bank is evolving to mean a system of accounting and paying for measures
that offset or mitigate water losses due to water withdrawals, sewering, and/or increased impervious areas that
prevent aquifer recharge. The primary goals of a water bank are to balance the water budget, reduce water
losses, increase water efficiency, and keep water local.21 There is no “one size fits all” approach and
municipalities should have the flexibility to adopt a program that best fits their particular circumstances.
There are, however, some key organizing principles that communities should follow when developing an
effective water-banking program. They are:
1. A dedicated fund, or banking mechanism is necessary
2. At least a 2:1 ratio for mitigation should be the goal in medium and high stressed basins
3. If fee-based, the fee charge must bear a reasonable relation to the cost of implementing the offset and the
program’s administrative costs, and
4. If the work is performed by the developer, documentation must be provided, and there must be
verification by the local department or board administering the program
Because a 1:1 ratio only preserves the status quo in already degraded watersheds, and because measuring the
gains from individual water offset measures is often imprecise, to protect or restore water resources especially
in medium or high stressed basins, a ratio of at least 2:1 is recommended. In other words, for every gallon of
21

Interbasin transfers, for example, are not subject to inclusion in a water bank as they by definition do not keep water local.
However, reductions in the amount of water transferred out-of-basin, via sewers for example, would qualify as mitigation.
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new water demand projected for development, redevelopment or expansion projects, the goal should be
saving or retaining at least two gallons in the basin where the water is being withdrawn.
While water conservation measures, i.e., retrofits of public buildings and older residences with low flow
toilets, showerheads and faucet aerators, have been the primary currency of Massachusetts’ water banking
programs to date, there are a variety of other techniques that can be used. These can return water or prevent
water loss in the basin, such as reduced infiltration and inflow, recharge of stormwater, and retrofit of existing
development using LID principles. Additional capacity can also be gained through groundwater recharge of
locally treated wastewater formerly exported out of the basin, and through reuse of grey water. There are also
a host of water conservation measures such as rebate programs for high efficiency plumbing fixtures and
appliances, xeriscaping, and installation of rainwater collection systems that can be utilized in a waterbanking program. The bank can be structured I/I mitigation that many communities are now requiring for
new and redevelopment projects. Ratios ranging from 4:1 to 10:1 are typical. This can help to create
capacity, or to fulfill regulatory requirements for regional wastewater systems. The work can be performed
either by the developer, or a fee can be charged and the I/I removed by the municipality’s DPW. A water
bank can also be structured to include market mechanisms in which those seeking new or increased water use
could buy credits previously banked in excess of the 2:1 ratio in lieu of performing the work themselves. A
water bank could also involve multiple towns or be organized on a regional or watershed basis.
If a municipality opts to charge a per gallon fee, either to perform the work itself, or to contract it out, the fees
should be deposited in a dedicated enterprise fund and used solely to accomplish the offset measures, and to
fund the program’s administrative expenses. However, adequate documentation is critical for tracking and
reporting on the measures to ensure that the savings are in fact being achieved. Documentation, review and
verification by the municipal department or the public water supplier administering the program assures that
the work has been performed.
CASE STUDY - Town of Weymouth’s Water Banking Program
The Town of Weymouth developed a successful water banking program that has enabled it to stay within its
authorized withdrawal volume. The bank saved the town 1.2 mgd (million gallons a day) and has helped the
town to accommodate new growth and water demand, and to implement an aggressive water conservation
program.
Weymouth’s Water Use Permit Program, administered by its DPW, applies to new customers and existing
ones seeking to increase water use, for example through the addition of a bedroom or a commercial process.
It requires that for every gallon of new demand, two gallons of water, i.e. a 2:1 water savings be achieved.
Projected water use is based on Title 5 flows.
The DPW developed guidelines on water saved by various low-flow household devices and a list of older
businesses and residences suitable for installation, or retrofitting. Originally, permit applicants were
responsible for doing the residential retrofits, or in the case of businesses, modifying water use practices and
processes to create the required savings. However, in 2000, the program was expanded to give applicants the
option of paying a $10.00 per gallon mitigation fee to compensate the town for performing the work.
The mitigation fee, based on cost per gallon to perform the work, including administration costs, is held in a
dedicated enterprise Water Conservation Fund, which the Water Department uses to achieve the requisite
mitigation. Water savings in excess of 2:1 savings are “deposited” in the water bank for the Town’s use.
While affordable housing developments under M.G.L. c. 40B are subject to the fee, there is a hardship
exemption available for individual homeowners. The Fund has also been used to install rain sensors on
automatic irrigation systems. The program has not had a negative impact on development, which remains
robust in Weymouth.
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B)

Model Bylaws

1. Private Wells (Falmouth and Middleton)
• Falmouth, Article 17, section 223-4 pertains to the Board of Selectmen’s authority to declare a state
of water supply conservation and provides in pertinent part as follows: However, if the Board of
Selectmen makes a specific finding that the shortage of water exists because of a clear and imminent
threat to the sole source aquifer underlying Falmouth, such threats to include severe drought,
environmental pollution or salt water intrusion, the restrictions adopted pursuant to Section 223-5
shall apply to all citizens, water users, and consumers regardless of the source of water supply.
•

Middleton, General By-Laws Article 22, Part Two, Chapter V, Section 2: Irrigation/Outside
Watering (adopted May 10, 2005). The By-law controls outside watering of vegetation and specifies
penalties for violations of the By-law. According to the By-law, “All Middleton residents that are
either customers of the public water supply or private well users shall be subject to the By-law in
order to preserve and maintain the Ipswich Watershed Basin.”

2. MassDEP Water Use Restriction Model Bylaw
http://www.mass.gov/dep/brp/dws/files/wmabylaw.pdf
3. Cape Cod Commission Model Land Clearing, Grading and Protection of Specimen Trees Bylaw
http://www.vsa.cape.com/~cccom/bylaws/clearing.html
4. Bylaw to establish a fine for unauthorized use of a fire hydrant (East Bridgewater)
• Article 25, Part Three- Offenses and Penalties of the Town By-Laws and Unauthorized Use of Fire
Hydrant
ο Any person, other than an employee of the town performing municipal services, taking or using
water from a Town fire hydrant without the prior written consent of the Board of Water
Commissioners shall pay to the town a fine in the amount of three hundred dollars ($300.00) for
each such offense. The fine may be enforced criminally or non-criminally in the manner set forth
in Article XVI.
ο Any person taking or using municipal water from a Town fire hydrant shall be liable for any
damage caused by such action including, but not limited to, damage to any fire hydrant, water
main or connection.
5. Water-wise/Water efficient/Native landscaping bylaws from other states:
• Arizona
http://www.ci.gilbert.az.us/ordinances/waterconservation.cfm
•

California
http://www.co.marin.ca.us/depts/CD/Forms/00000067.pdf

•

Colorado
http://www.dola.state.co.us/smartgrowth/documents/Water%20Efficient%20Landscaping%20Design
.pdf

•

Florida
http://sarasota.extension.ufl.edu/Hort/LandscapeOrd.html

•

Nevada
http://www.snwa.com/html/cons_index.html
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C)

Education and Outreach Materials
Water Bill Inserts: Courtesy, Sharon Water Department
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D)

Tables and Figures

Table 1. Average indoor water use in nonconserving and conserving North American single-family
homes.
Water Use Nonconserving Conserving Conserving Nonconserving Conserving Conserving
Type
Home*
Home
Home
Home
Home
Home
2001*
2005**
2001
2005
Units
Average gpcd
Average
Average
Percent of total
Percent of
Percent of
gpcd
gpcd
total
total
Dishwasher
1
0.7
0.7
1.4%
1.5%
1.9%
Baths
1.2
1.2
1.2
1.7%
2.7%
3.3%
Leaks
9.5
4
4.0
13.7%
8.8%
11.0%
Faucets
10.9
10.8
10.8
15.7%
23.9%
29.8%
Showers
11.6
8.8
7.0
16.8%
19.5%
19.4%
Clothes
15
10
5.2
21.7%
22.1%
14.3%
Washer
Toilets
18.5
8.2
5.6
26.7%
18.0%
15.6%
Other
1.6
1.6
1.6
2.2%
3.4%
4.4%
Domestic
TOTAL
69.3 gpcd
45.2 gpcd
36.2 gpcd
100%
100%
100%
*Source: Vickers, 2001 (Adapted from Mayer et al, 1999)
**Substituting 1.1 gpf High Efficiency Toilets, a 14 gpl front-load washing machine, and 2.0 gpm
showerheads for Vickers' 1.6 gpf toilets, 27 gpl washing machine and 2.5 gpm showerheads
gpcd = gallons per capita daily, gpf=gallons per flush, gpl=gallons per load, and gpm=gallons per minute
Table 2. Federal and Massachusetts maximum water-use requirements for plumbing
fixtures and selected appliances
Fixture or Appliance
Conservation
Reference
Standard
Toilet, gravity tank
1.6 gpf
U.S. Energy Policy Act, 1992
(EPAct), MA Plumbing Code
Urinals, any type
1.0 gpf
EPAct, MA Plumbing Code
Showerheads, any type
(except those used for
safety reasons)
Lavatory faucets and
replacement aerators
Kitchen
faucets
and
replacement aerators
Dishwashers

2.5 gpm (at 80 psi) or 2.2
gpm (at 60 psi)

EPAct, MA Plumbing Code

EPAct, MA Plumbing Code
2.5 gpm (at 80 psi) or 2.2
gpm (at 60 psi)

EPAct, MA Plumbing Code

4.5 gpl

National Appliance Energy
Conservation Act, Vickers
Clotheswashers
Water Factor of
National Appliance Energy
9 or less, 27 gpl
Conservation Act, Vickers
gpf = gallons per flush
gpm = gallons per minute
psi = pounds per square inch
gpc = gallons per cycle
gpl = gallons per load
Water Factor = a measure of the gallons of water used per cycle per cubic foot
Source: Adapted from Vickers, 2001
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E)

Residential Water Use Data and Benchmarks

The following discussion presents residential water use numbers including state, national and international
data to provide the reader with some context and background for how the residential water use efficiency
benchmarks were developed.
The amount of water consumed by a residential population is commonly used as a benchmark to evaluate the
success of water conservation efforts. Water use is typically measured in gallons, and reported as gallons per
capita per day (gpcd) that includes indoor and outdoor water use for a single residence. Measured and
estimated numbers for residential gpcd vary throughout the state, the country and the world. In a survey of
average combined indoor and outdoor residential water use for 13 cities and the United Kingdom, Vickers
reports a low of below 50 gpcd for Cairo, Egypt and the United Kingdom, and a high of over 200 gpcd for
Phoenix, Arizona and Las Virgenes, California.
Data considered in developing and evaluating benchmarks for efficient residential water use are presented
below, along with several theoretical water budget scenarios.
Note: all numbers are residential gallons per capita per day (rgpcd) unless otherwise noted.
INDOOR WATER USE
• Vickers1: US avg. = 69
• REUWS2: 12 cities, 1,188 homes, predominantly west and southwest
Avg. = 60
• NAREUS3: 12 cities, 12,000 houses, diversity of homes, predominantly west and southwest
Avg. = 62
• Maddaus4: US Avg. = 60
• MA Title 5 wastewater modeling assumptions5: Avg. wastewater flow = 55
• Seattle Home Water Conservation Study6: Avg. = 45
• Range: 45 to 69
Comments: Base indoor water use does not vary significantly over the year or across the country and
continues to go down on average. Base indoor water use typically constitutes the majority of total water use
even in summer months. Improvements in base indoor water use efficiency help reduce water use in summer
when it matters the most.

OUTDOOR WATER USE
• Vickers: US avg. = 32
• REUWS: Avg. = 101
• NAREUS: Avg. = 86
• Waterloo Canada, NAREUS: 25.3 summer average (the study states that this data point is representative
of conditions in the northeast part of North America)
• Full Conservation: close to zero
• Range: zero to 101
Comments: Outdoor water use varies significantly over the year and across the country and has been going
up on average. In New England, outdoor water use during the months of May through September typically
increases by approximately 25-50% over base indoor use from November through March.22

22

The peak irrigation season is typically between June and August
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THEORETICAL WATER BUDGET SCENARIOS
Following are some residential water use scenarios that were considered in developing annual water
consumption benchmarks:
Scenario 1: Full Conservation 2005
Assumes fully conserving fixtures and appliances available in 2005 for indoor use, and 25% increase over
base for outdoor use
Assume 36 for indoor (months of October through April)
Assume 45 during the months of May through September (36 indoor + 25% increase over base)
Annual avg. = 40 gpcd
Scenario 2: Full Conservation 2001
Vickers’ conserving household numbers published in 2001 for indoor use, and 25% increase over base for
outdoor use
Assume 45 for indoor (months of October through April)
Assume 56 during the months of May through September (45 indoor + 25% increase over base)
Annual avg. = 50 gpcd
Scenario 3: Massachusetts Average
MA Title 5 numbers for indoor use and 50% increase over base for outdoor use
Assume 55 for indoor (months of October through April)
Assume 82.5 during the months of May through September (55 indoor + 50% increase over base)
Annual avg. = 66 gpcd
Scenario 4: US Average
Vickers numbers for average indoor use and 50% increase over base for outdoor use
Assume 69 for indoor (months of October through April)
Assume 104 during the months of May through September (69 indoor + 50% increase over base)
Annual avg. = 84 gpcd
STATUS of MA COMMUNITIES IN RELATION to MassDEP BENCHMARKS of 65 and 80 RGPCD
MassDEP, 2003 ASRs7, 187 communities with data:
• 42 communities or 23% are above 80 rgpcd
• 62 communities or 33% are between 65 and 80 rgpcd
• 83 communities or 44% are below 65 rgpcd
Massachusetts Water Resources Authority (MWRA), 2003, 29 communities with data:
• 6 communities or 21% are above 80
• 13 communities or 45% are between 65 and 80
• 10 communities or 34% are below 65
SOURCES (see References for full citations)
1. Amy Vickers “Handbook of Water Use and Conservation”, 2001
2. Mayer et al. 1999. Residential End Uses of Water Study (REUWS)
3. Mayer et al. 2000. North American Residential End Use Study (NAREUS)
4. Maddaus, W.O. Water Conservation. American Water Works Association. Denver, CO. 1987
5. Technical Evaluation – Title 5, DeFeo, Wait & Associates, Inc.
6. Seattle Home Water Conservation Study, 2000
7. MassDEP Public Water Supply Annual Statistical Report Data, 1999, 2002, 2003
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F)

BMPs for Selected Industries23

Water consumption in the Semiconductor, Metal Plating, Printed Circuit Boards, Paper and Rubbers and Plastics
industries is quite high. Knowledge of water balance for the entire facility and specifications for each stream are
useful for a program on water conservation. Simple engineering systems such as countercurrent flows, high
pressure low volume atomized or fog spray rinsing systems, tying dumping of baths to measurement of critical
bath parameters, installing essential instrumentation (e.g. flow restrictors, conductivity controllers, pH meters,
etc.) and installing filtration/screening and cooling systems are all options to reclaim, refine and reuse water
continuously.
WATER CONSERVATION PLANS (general)
Water is an important resource or raw material in the manufacturing of various products; however, for many
facilities water is usually considered an overhead cost. In most municipalities in the Commonwealth of
Massachusetts, facilities pay a contracted rate for the volume of water supplied and a sewer cost, typically at a
higher and different rate. To appreciate the contribution of water to the operation of any plant, there should be a
cost value assigned to its input, whether it is a reactant, a solvent, a cleaning agent, a convenient means to
transport other resources, or a way to store intermediate or final products.
Controlling the use and cost of water is the responsibility of everybody in the company. A policy statement with
clear objectives that is supported by top management will define the company's position on water use. The
objectives serve as guidelines to develop goals that all employees can work towards. Included in this policy, a
management team should be established and a continuous program for educating employees should be
implemented.
The management team monitors the use of water in the facility and to formulate an equitable means of allocating
cost to the use of water and its disposal. For a small facility, these responsibilities maybe assigned to an
individual with the additional authority to enforce viable and cost-effective changes.
Basic Program
Outlined below are some simple, practical and general measures and procedures that may promote water
conservation and optimal uses in some industry sectors. The list is by no means exhaustive. The peculiarities of
an individual facility may make some of the suggestions impractical - ideally, such peculiarities should be
viewed as opportunities to develop viable alternatives.
Water Budget
Measurements should be taken to establish a water budget for all operations. Inputs and effluents from all
processes should be assessed. The flow of water at all points of input and effluent for all process steps should be
measured, documented and continuously monitored. Water meters may be installed for major consumers.
Simple methods to estimate flow rates, e.g. using a bucket and a timer, can be adequate to get reasonable flow
rates.
Cost Centers
A realistic cost value based on volumes used should be assessed to all process steps. Major consumers may be
considered cost centers and the cost to supply water and to dispose of wastewater should be documented
regularly.

23

Best Management Practices for Selected Industries and Additional Resources. Gus Ogunbameru, PhD. Ch. E. - Massachusetts
Office of Technical Assistance. For more information, see http://www.mass.gov/envir/ota/resources/water_conserv.htm
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Monitor and Audit
At established periodic intervals, flow rates should be measured and compared with those established through the
water balance.
Maintenance
All fresh water and wastewater leaks should be logged on a daily basis. Maintenance should be carried out to fix
leaks within 24 hours of their discovery.
Energy Savings
In many operations, water conservation will reduce energy costs as well as water costs.
More Information
For further information on BMPs in each of the following industrial sectors, please visit the OTA website at:
http://www.mass.gov/envir/ota/resources/water_conserv.htm
•
Semiconductors
•
Metal Plating
•
Printed Circuit Boards
•
Paper Mills
•
Rubber and Plastics
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G)

Water Conservation Coordinator Job Description

Water conservation coordinators are commonly found in the West and other places frequently plagued with
drought conditions. Here in the New England, however, one would be hard pressed to find a water conservation
coordinator – even in a large utility.
Some public water suppliers may not see the need to employ a water conservation coordinator. Water is
plentiful most times of the year; if demand gets too high in the summer mandatory restrictions on outdoor water
use is usually an effective way to deal with the problem.
However, reacting to emergency situations is not in the long term best interests of the utility and could lead to
poor relations with customers. Responsible water suppliers manage water demand to reduce waste and ensure
adequate supplies for essential domestic use and fire safety, without restricting customers’ use. One way to
achieve this goal is to create and implement a comprehensive water conservation program that addresses
residential, institutional and commercial users. To be effective, water conservation must be continuously
promoted by all levels of local government over a period of years or even decades to raise the consciousness of
the community regarding the importance of responsible, efficient water use.
Public Water Suppliers seriously interested in implementing a comprehensive water conservation effort should
hire an individual to create and carry out the conservation program. While some water conservation activities
can be added to existing staffs’ duties, a program is more likely to succeed when staff is hired specifically to
implement conservation programs because:
• A coordinator’s sole focus is reducing water use in the community. He or she is able to methodically
plan and carry out a water conservation program without the distractions and/or demands of other duties.
• Existing staff may not have the desired skill set of a coordinator
In regards to funding the position, there are several models water suppliers could consider. A large utility may
find it necessary to hire at least one full-time person. In other parts of the country, water suppliers have a staff of
water conservation specialists. Smaller utilities can hire a water conservation specialist on a part time basis or
share one among several towns.
Typical job duties of a water conservation coordinator include the following:
• Establish water conservation goals
• Develop a water conservation program
• Identify and assess conservation incentives appropriate for implementation
• Analyze the costs and benefits of the water conservation program
• Encourage installation of water monitoring infrastructure such as remote meter reading and leak
detection systems
• Study various rate structures to encourage water conservation
• Answer public inquiries
• Coordinate with state and federal government
• Design and write water conservation outreach material, including letters to the editor, bill inserts,
brochures and web site content
• Create and implement promotional and marketing campaign aimed at achieving water conservation
program goals
• Assist residential, commercial and institutional customers in conserving water
• Administer and enforce local water regulations and restrictions
• Conduct presentations a various forums including stakeholder groups, schools, clubs and business
associations
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H)
Sample Worksheet for Industrial / Commercial / Institutional
Water Audit24
AUDIT COMPLETED BY (NAME):
GENERAL INFORMATION
Customer/Account Name:
Address:
Facility contact person:
Product(s) or services(s):

SIC category(ies)

Facility dimensions (for each building) in sq ft:

Width

Height

Avg. no. of occupants (employees and nonemployees): Female:

Male

Total

Avg. no. of days facility occupied/year

Weekdays

Weekends

Avg. no. hours occupied/day:

Is recycled water currently used on site?
Building wastewater is:

No. floors

Yes

No

Age of facility(years)
Holidays

If yes, describe and give amount used (e.g. gallons per year):

Treated on site Connected to municipal/off-site system

Other (describe)

METER INFORMATION
Meter No. 1 Meter No. 2
ID No.
ID No.

Meter No. 3
ID No.

Meter No. 4
ID No.

Meter No. 5
ID No.

Meter location
Meter type
Reading frequency
Units of register
Multiplier (if any)
Meter size
Connection size
Meter installation date
Testing frequency
Last service (date)
Last test/calibration (dates)

24

Source: Amy Vickers, 2001
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I)
Summary of Water Conservation Recommendations for Lawns and Landscapes
GRASS
Care and Maintenance
Components
Size of Grass Area
Grass Species
Grass Height
Pest Control
Fertilizing Grass

Water Conservation Recommendations
Minimize lawn size and maintain/enhance existing native vegetation.
Use drought resistant/low-water use grass species. Fine fescues, including creeping red fescue, chewings fescue and hard fescue, are
drought tolerant and low maintenance in their needs, and are recommended low-water use species.
Mow lawns at the highest recommended height (at least 2.5 to 3 inches).
Practice Integrated Pest Management.1, 2 Choose proven biological pest management materials to control grubs.
Fertilizing for phosphorus and potassium should be done based on a soil test (and may not actually be necessary, based on the soil).
Don't fertilize unless recommended by a soil test. Adjusting pH (usually by liming) should also be done base on a soil test. If fertilizer
is needed, applications are best made in late summer-early fall and in mid-spring. Check weather forecasts before application and do
not apply if rain is forecasted. Organic fertilizer is recommended.1, 2, 5

SOILS
Care and Maintenance
Components
Soil Health

Soil Moisture

Water Conservation Recommendations
• Ensure adequate depth and type of soil (at least 6 inches of good topsoil). Generally, a sandy loam with 5% organic content is
recommended for turf grass and landscapes. The texture, organic content, pH level, drainage, salinity and fertility are important
characteristics of soil that should be considered before planting anything.
• Some tips for soil improvement include using peat moss, manure or compost to improve moisture retention, and using organic
fertilizer for strong root growth. Peat moss must be thoroughly mixed with the soil in order to be effective at improving drainage
characteristics. If used as a topdressing or over aeration holes, it can actually wick water away from the soil and roots. Choose
manure and composts that are well decomposed. Manure and compost can be a source of weed seeds if not well decomposed.
• Apply agricultural lime to neutralize acidic soils (if recommended by soil test results).
• Avoid pesticides that also kill beneficial organisms such as earthworms that aerate and fertilize the soil naturally. Choose proven
biological pest management materials to control grubs.
Test soil for dryness. Water should soak down deeply enough to recharge the root zone, about 4-6 inches. This encourages deep root
growth.

PLANTS
Care and Maintenance
Components
Plant Species
Mulch

Water Conservation Recommendations
Choose plant species according to micro-climates in the yeard.2, 4
Use mulch to retain soil moisture and reduce the need for watering. Be careful not to apply too much, b/c the soil does require some
heat.3
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LAWN WATERING
Care and Maintenance
Components
How much water?

When to water?
How to water?
Rainwater

Water Conservation Recommendations
• Massachusetts generally has enough rainfall to naturally supply the water needs of most healthy mature lawns with good soil, without
the need for watering.
• In years of drought and/or high heat, lawns may enter drought dormancy, turning brown and stopping growth. When drought is
severe and heat is extended for a long period of time, lawn managers should plan to overseed their lawns with desirable, drought
tolerant grasses when cool, moist weather returns in late summer – early fall. Watering at overseeding and renovation is critical to
successful establishment of healthy, weed, pest and drought resistant lawns and fields.
• Athletic fields and recreational areas that are used during drought dormancy will experience severe loss of turf, as the crowns of the
grass plants will be unprotected by living foliage. It is best to keep traffic and play off drought dormant grass in order to avoid the
development of unsafe playing surfaces and recreational areas. If it is necessary to use such areas, especially if heat and drought are
prolonged, the managers of those properties should plan to overseed or renovate the fields as necessary. Watering at overseeding and
renovation is critical to successful establishment of healthy, weed, pest and drought resistant lawns and fields.
• During non-drought conditions, watering (if necessary at all) should be done to re-moisten the root zone (4-6 inches). The amount
will depend on the soil and many other site factors. A general rule of thumb is one inch per week including rain, but some sites will
need less and some may need more. See Appendix J for additional guidance.
Water between sunset and early morning. Avoid watering at night during hot humid weather to avoid disease outbreak, and avoid
watering on windy days.
Water slowly and deeply. Avoid pooling (runoff).
Collect rainwater for landscaping needs. Use rain barrels or larger containment systems and/or build a rain garden.

AUTOMATIC IRRIGATION SYSTEMS
Care and Maintenance
Components
Climate-based Controllers
Rain Shut-off
Maintenance
Testing
System settings

Water Conservation Recommendations
Adjust your watering schedule to track weather conditions at least once or twice a month. Consider a SWAT (“Smart Water Application
Technology”) compliant climate controller.
Install a rain shut-off device to prevent watering if it rains.
Inspect your system a few times during the watering season while it is running. Look for and repair leaking or broken sprinklers, and
reposition those that spray unintended areas. See Appendices J and K for additional information.
Hire an irrigation professional to test and adjust your system annually.
The best setting for irrigation systems is "off." Keep your system on manual and turn it on only when needed.5

REFERENCES
1) A Homeowners Guide to Environmentally Friendly Lawncare, MA Department of Agricultural Resources, 1997
2) More Than Just A Yard, Ecological Landscaping Tools for Massachusetts Homeowners, Executive Office of Environmental Affairs, 2004
3) Handbook of Water Use and Conservation, Amy Vickers, 2001
4) Outdoor Water Conservation- Tips for Gardening and Landscaping, Massachusetts Water Resources Authority, 2005
5) 2005 Greenscapes Reference Guide, North and South Rivers Watershed Association, 2005
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J)

Checklist for lawn and landscaping irrigation water efficiency

Consider the following to increase the beauty, health and efficiency of your landscape.

Look Into Automatic Irrigation System Programming:
Normally, lawns need no more than one inch of water per week throughout the summer, and this includes
precipitation, so often there is no need to water at all. Make sure your irrigation system does not deliver
more water than one inch per week, including precipitation. If there are problems with the lawn turning
brown or looking dry, it is likely that there are other problems or issues, and solutions other than increasing
irrigation.

Evaluate the programming of the sprinkler system:
1. Make sure the system delivers no more than one inch of water per week (test the system if necessary
– see some options below for testing automatic irrigation systems).
2. Make sure that the irrigation system delivers a reasonable amount of water to each zone, delivering
water as each zone needs: less to shaded areas, while trees and well-established shrubs will probably
not need any irrigation.
3. Adjust the system seasonally: if you must water in the spring and fall, reduce the system run time
during these more moderate seasons.
4. Adjust the system according to weather: if it has been more cool and cloudy than usual, over-ride the
system temporarily to save water.
5. Make sure the system operates at night (except on very hot humid nights) or in the early morning
(before 8:00 am), not during the day.
6. Watering longer twice per week instead of short times every day can help plants and turf grow longer
roots and stay healthy with less irrigation. Adjust your sprinkler system for less frequent watering.
7. Know the watering restrictions of your community and follow them. Make sure your irrigation
system is programmed to water only during times allowed, and make sure it is compliant in other
respects (some communities require an irrigation system be registered, have a working rain sensor
(as mentioned below), and / or other requirements).

Tests for the sprinkler system:
Test for the amount of water - I
• Place measuring cups down on the lawn in each sprinkler zone (these will need to be calibrated like
rain gauges, to show the inches of precipitation the ground has received)
• Run the sprinkler system through a test cycle.
• Note the run time of each sprinkler zone during the test cycle.
• Using the amount of water delivered to the lawn during the test cycle and the schedule of the
sprinkler system, determine the amount of water that goes on to the lawn each week.
• The amount of water should be no more than one inch per week.

Test for the amount of water - II
Not only can the following procedure be used to get an idea if the irrigation system is using more water than
needed, it can also be used to determine whether more water is being used because of worn sprinkler heads,
which is a common problem as sprinkler systems age.
• Plan the test for a time when no water will be used or needed anywhere else in the house or on the
premises
• Read the water meter
• Be ready to time the sprinkler system test cycle
• Run the sprinklers through a test cycle while no other water is being used, timing the cycle
• Read the water meter
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•
•
•
•
•

Calculate the water used during the test cycle from the readings before and after, and the meter
constant
Calculate the average water use per minute (flow rate) by the sprinkler system in gallons per minute
(GPM)
Compare the water flow rate with what should normally be used by the sprinkler heads in each zone
(this would be the sum of the rated flows for each sprinkler head). If the flow rate is significantly
greater than what manufacturer’s data might indicate, sprinkler heads may be worn.
Using the amount of water delivered to the lawn during the test cycle, the schedule of the sprinkler
system, and the area of the lawn, determine the amount of water that goes on to the lawn each week.
The amount of water should be no more than one inch per week.

For sprinkler system uniformity
See Appendix K.

Automatic Irrigation System Performance:
Sprinkler system spray and distribution
Try to determine if the sprinkler heads are worn, and hence using more water than they were designed for.
Other signs of problems include:
• broken heads
• areas being over-watered
• pavement or any non-lawn areas being watered
• the same schedule for a north-facing area as for a south-facing area
• signs of piping leaks
• water run-off (if so, soil aeration may be needed)
• uneven spray patterns
Use properly installed soaker hoses instead of sprinklers for beds of plants to reduce evaporative losses (if
these beds must be watered, see notes on this below). Make sure your sprinkler system has a working rain
sensor, set at ¼ of an inch of precipitation, and properly located (not under an overhang or any place where it
is sheltered from the rain).
Water pressure
Check the system pressure. If the street water pressure is above the rated pressure for the irrigation system,
that system will need a working pressure reducer valve to bring that pressure down to the correct level, or
damage to the irrigation system can occur and water will be wasted.
Irrigation needs for plants and shrubs
Look to see if there are well-established shrubs or trees that are being watered by the irrigation system, and
consider capping off sprinkler heads that water them. The plants might have needed watering at one time,
but may not anymore. Many irrigation systems provide far more water to plants and shrubs than needed.
Often, a new landscape in New England features plants that need plenty of water until established, and then
they do not need any irrigation – the natural rainfall is quite enough.
Soil / Plant Health
Check for soil and plant condition by the following:
• Perform a few soil core samples (with a trowel if you do not have a core sampler), looking at depth and
type of topsoil, root depth, etc. Lawns should have at least six inches of good topsoil.
• It is possible to perform a simple soil test to indicate proportions sand, silt, loam and clay.
• Examine the condition and types of plants and turf.
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•
•
•
•

Check for soil pH (degree of acidity): acidic soil can greatly decrease the health of a lawn, and can affect
plants that do not like these conditions. Depending on a soil test, neutralize acid with limestone; this
may need to be done every year or every few years. (Note: acid rain does not cause acidic soil.)
Understand that some areas may not grow turf, and watering a lot might not help. Where there are large
trees, the combination of shading and the tree roots may make grass sparse.
Make sure smaller trees, shrubs and beds of plants are properly mulched; this saves water, keeps the
weeds down and is good for the plants.
Look for areas where soil may be compacted.

Consider the following actions:

•
•
•
•
•
•
•
•
•

Aeration of soil
Adding lime
Top dressing the turf with compost to improve soil
Using an organic fertilizer instead of chemical fertilizers
The most important time to fertilize is in the late summer–early fall (late August – September)
Improvements to sprinkler system operation and design
Installation, relocation and/or re-setting of a rain sensor
Landscape creatively with larger plants, beds of mulched plants, and many other options
Consider lettering an area “go wild” for a while, and allow whatever plants to grow naturally without any
action on your part (in New England, this is likely to get you a wildflower garden during the summer).
Be aware that this can potentially increase the dog and deer tick populations in a yard.

If you are looking for a home:
Check the amount of topsoil
Insist on checking the level and quality of the soil under the lawn, and let the person showing you the home
know that this is important to you.
Unfortunately, much of the newest construction is also the most inefficient when it comes to irrigation
system efficiency. New construction in recent years has often involved bulldozing nearly everything,
removing topsoil and most of the subsoil, grading the landscape, adding just a few inches of loam. The
homeowner is then left with trying to keep grass green using an automatic sprinkler system rather than
natural conditions.
At least 6 inches of topsoil is recommended. Generally, a sandy loam with 5% organic content is
recommended for turf grass and landscapes. Some tips for soil improvement include using peat moss,
manure or compost to improve moisture retention, and using organic fertilizer for strong root growth.

This list was developed with assistance from Russ McIntosh of Sebesta Blomberg & Associates, Inc.
The above guidelines are intended to be a general set of good practices for conserving water used for irrigation in
residential and commercial settings. They do not necessarily cover all situations.
These guidelines were prepared mostly with technical information from research and development of the landscaping
water audit offered as a service by Energy New England, LLC. Help was provided from the Water Departments of the
Towns of Acton and Concord, Massachusetts.
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K)

Turf and Landscape Irrigation Best Management Practices

Landscape irrigation is a process to supplement precipitation by artificial means, with the goal of maintaining
soil moisture during the growing seasons of turf and ornamental plants. It is vital that a set of standards is
formed that incorporate best management and conservation practices to protect Massachusetts’ water
resources from misuse. Conservation measures are any water management practices and water-efficiency
measures resulting in beneficial reduction in water loss, waste, or use.
Introduction
This appendix presents Best Management Practices (BMPs) for irrigation of turf and landscapes. These
BMPs support the design, installation, maintenance, and management of landscape irrigation systems in
ways that save water and protect water quality.
1. Water Quantity – using water as efficiently as possible while providing for the needs of the plants. Many
landscape plants require supplemental irrigation to meet their intended aesthetic or recreational function.
Supplemental irrigation should equal the evapotranspiration rate of the plant being maintained minus any
precipitation that occurred. Excessive irrigation is not only wasteful but can have a negative impact on
plant health and water quality.
2. Water Quality - irrigation at a rate equal to or less than the infiltration rate of the soil. This prevents
surface runoff and limits the off-site movement of sediment, pesticides, and nutrients. Irrigation that
exceeds the water-holding capacity of the soil may lead to leaching of pesticides and nutrients.
Maintaining a healthy plant cover increases soil infiltration rates and minimizes soil erosion and
sedimentation of surface waters. This mitigates the effects of storm events and flooding.
3. Soil Conservation – improving the physical, biological and chemical properties of the soil. A healthy
plant cover provides for improved infiltration of rain or storm water and reduced erosion. A robust
plant/soil system filters contaminants and ensures a healthy aquifer recharge.
4. Plant Management – employing sound agronomic/horticultural practices, including irrigation, to
maximize plant health and performance.
The goal is to provide landscape irrigation owners and operators with tools to understand, implement, and
manage efficient turf and landscape irrigation systems.
► BMP 1 Design the Irrigation System for the Efficient and Uniform Distribution of Water
The irrigation system shall be designed to be efficient and to uniformly distribute water. Specific criteria that
shall be considered in the design include soil type, slope, root depth, plant materials, micro-climates, weather
conditions and water source (e.g., quantity, quality and pressure). To conserve and protect water resources,
the irrigation designer shall select appropriate equipment components that meet state and local code
requirements and site requirements. Specific design considerations should include:
• The design should be based on a thorough evaluation of physical, environmental, and hydrogeologic site
conditions.
• Placement and spacing of sprinklers should be based on performance data and site specific
considerations.
• The use of pressure regulating devices in the system will maintain water distribution uniformity
throughout the zone.
• All plants within a sprinkler zone should have similar water requirements and root depths. Plants with
different water requirements (such as grass and shrubs) should be in separate zones.
• Watering cycles should be scheduled for times of low wind and low evaporation.
• Sprinkler heads must be spaced to provide head to head coverage, using guidelines suggested by the
manufacturer, and wind factors must be considered.
• Sprays and rotor irrigation heads cannot be used within the same zone.
• Sprinklers located on a steep slope require check valves be installed on all heads on that irrigation zone.
• The irrigation design should consider the different micro-climates found in most landscapes.
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The controller should have multiple programs so these different irrigation schedules can be utilized.
“Smart” controllers should be considered for operation of the system.25
Guidelines on pressure at the head/emitter,
ο Spray Heads - 20 to 35 pounds per square inch (psi)
ο Gear Rotors - 60 psi or less
ο Impact Rotors - 60 psi or less
ο Drip emitters - 40 psi or less
Avoid water being sprayed onto non-landscaped areas.

► BMP 2 Install the Irrigation System to Meet the Design Criteria
Irrigation systems shall be installed according to design specifications, manufacturer’s specifications, and
state and local code requirements. The installation should result in an efficient and uniform distribution of
water. The irrigation contractor or installer shall be licensed and/or certified where applicable.
• The installed irrigation system shall have a rain interruption device.
• The installer will ensure qualified supervision of the installation process.
• Final inspection and approval of the system shall be conducted by a qualified and authorized individual.
• Review as-built design, operation manual, and system orientation with owner/manager.
• A set of actual construction drawings, updated daily by the installing contractor and clearly annotated
shall be kept during the construction process. The final as-built document should include the locations
and sizes of the water meter, shutoff valves, backflow prevention device, mainline pipes, zone valves,
lateral pipes, sprinklers, controller locations and sensors.
• A written manual of suggested maintenance of the system, including winterizing and start up procedures
shall be submitted to the owner.
► BMP 3 Maintain the Irrigation System for Optimum Performance
The irrigation system shall be regularly serviced to maintain the performance of the system as designed.
Maintenance shall result in sustaining an efficient and uniform distribution of water.
• Appropriate personnel shall educate and train the system manager on proper use, operation and capacity
of the system. This includes seasonal adjustments or system shut-down based on prevailing or impending
weather conditions.
• The irrigation schedule should be routinely modified based on plant health and vigor and should account
for current and anticipated weather, pest pressure, or other pertinent conditions.
• In order to prevent runoff, the irrigation schedule should not exceed the soil infiltration rate.
• Periodically perform a thorough inspection of the system to verify that all components meet the criteria
for efficient operation and uniform distribution of water, and repair or replace components as needed.
Perform periodic visual inspections while the system is operating to check for needed repairs and
adjustments.
• Qualified persons should perform start-up of the system in spring and shut-down in winter.

25

"Smart" controllers are controllers that use water more efficiently than traditional timers by monitoring specific site conditions –
including plant and soil type, slope, soil moisture, and weather conditions – and by automatically adjusting the watering schedule on
an ongoing basis to provide the right amount of water for each part of the landscape each day. They turn sprinklers on and off in
response to actual environmental conditions such as, soil moisture, rain, wind, slope, soil, plant type, etc., and thus provide only the
amount of water needed. Source: Irrigation Consulting, Inc.
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► BMP 4 Incorporate Other Techniques that Result in Water Conservation
Landscape irrigation will be most effective when implementing a variety of techniques that result in water
conservation. These techniques may include:
• water audits
• alternative plant species (drought tolerant plants)
• reclaimed water and/or retained storm water
• deficit irrigation scheduling
• soil cultivation/aeration
• syringing26
• soil amendments and wetting agents
• soil and nutrient management
• mulches

These Best Management Practices were developed with assistance from the Irrigation Association
of New England
The Irrigation Association of New England; P.O. Box 354 Concord, NH 03302
Tel: (603) 679-999; www.irrigationassociationne.org
26

Syringing is a quick spray technique, used only on occasion to provide instant cooling of the grass. It is used mainly in athletic
fields and golf courses.
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Local Water Conservation Efforts

This appendix includes successful water conservation efforts in many Massachusetts’ communities that could
serve as examples in other cities and towns. Features of their water conservation programs are highlighted below.
Please note that this is not an endorsement of the WRC.

Acton27
The Acton water district provides water to the town from eleven wells located within the town. The district's
system consists of 106 miles of water main, four storage tanks, and a variety of treatment facilities that assist in
the production of high quality finished water. The district is faced with demand during peak-use seasons as
Acton's population increases. The town’s water withdrawal permit allows for an average withdrawal of 1.92
mgd. On peak demand days (generally during the months of May-October) water use can reach and exceed 2.45
mgd. Although use is lower during the winter months, the annual average withdrawals come very close to the
limit.
CONSERVATION EFFORTS
Conservation measures, such as limitations on outdoor water use and water efficient landscape designs and
practices have been shown to result in average water savings of up to fifty percent. Such savings would allow
Acton to sustain itself for the foreseeable future on existing supplies.
1. Pricing
The water rates are based upon consumption; inclining block rates have been set to encourage conservation.
SUMMER
WINTER
BLOCKS
RATE
RATE
Up to 500 cf
$10.00
$10.00
1 – 5000 cf
0.029 PR. cf
0.024 / cf
5001 – 10000 cf
0.031 PR. cf
0.026 / cf
OVER 10000 cf
0.042 PR. cf
0.035 / cf
Municipal Rate
0.027 PR. cf
0.027 / cf
cf = cubic feet; 100 cf = 748 gallons
2. Outdoor Water Restrictions
Every year from May 1st to October 1st, strict outdoor water restrictions are put into effect - no lawn can be
watered from 7AM-7PM. The town of Acton has also formulated a weekly rotation system in which certain
people will be able to use water outdoors on specific days of the week. Even numbered houses may use water
outdoors on Tuesday, Thursday, and Saturday. Odd numbered houses may use water outdoors on Wednesday,
Friday, and Sunday. No household is allowed to use water outdoors on Monday.
3. Outreach and Education
The philosophy of Acton’s water conservation program is that the school children of today will soon be
tomorrow's water resource stewards. Teaching children to value and protect their drinking water is an important
investment in the future, as well as an excellent way to send a message home to parents. The Acton Water
District's education program is offered free of charge to all students and teachers in Acton's Public Schools.
The following are provided to schools:
 Classroom visits and field trips with Water District staff;
 A menu of drinking water related lessons and activities that can be presented by Water District staff, or
provided to teachers for their own implementation;
 Lesson plans that incorporate the Massachusetts Department of Education Science and Technology
Curriculum Frameworks;
 Consultation on integrating drinking water topics into science curriculum;
 Lending library of educational videos, books, and other resources;
 Special activities each spring during Drinking Water Week; and
 Sponsorship of student summer internships and special drinking water-related projects.
27

Source: http://www.actonh2o.com/
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Concord28
With a total population of 16,000 people, the town of Concord supplies 97% of its water. Average daily
residential demand is 74 gallons per person and overall demand fluctuates between 2 mgd in the winter and 5 mgd
in the summer. Satisfying demand during the peak summer months is particularly challenging. The town is
supplied by a total of six groundwater wells and one surface water withdrawal (summer use only). The water is
100% metered and is distributed among: residential (65%); industrial, commercial and institutional (33%);
municipal (1%); and second meter (1%) users.
CONSERVATION EFFORTS
1. Metering and Leak Detection
All customers in Concord are metered. The metering program also includes free maintenance. This ongoing
maintenance helps the town quickly detect any leaks or problems with the system. Technologies such as, radio
meters, weather based irrigation controllers, and waterless urinals have played a key role in the water conservation
efforts. The town conducts free residential water audits for its large users. Concord has also given incentives to
switch old toilets and washing machines for new, more efficient ones. It also provides free leak detection kits, flip
aerators, low flow showerheads, shower timers, and rain gages.
2. Pricing
Concord employs full cost pricing and has an enterprise account for water. The town has seasonal conservation
water rates.
Residential Water Users
Base Rate: $3.42 per 100 cf bimonthly and year round.
Step 2: $6.32 per cf for 2,500 – 4,800 cf bimonthly May 1 through October 31.
Step 3: $8.20 per cf over 4,800 cf bimonthly May 1 through October 31
Approximately 2/3 of the residential customers stay within the 1st step (block pricing). Besides residential users,
small businesses also stay within this first step. Year-round, the following rates apply:
Industrial, Commercial and Institutional Water Users
1st step < 5000 cf = $3.44/cf
2nd step > 5000 cf = $4.22/cf
Municipal Water Users
$3.44/ccf
3. Outdoor Watering
In the town of Concord, irrigation represents a significant problem. Households with irrigation systems are
consuming 75% more water on average, due to the watering and over watering of lawns. In 2005, 27% of the total
water withdrawn was used by 10% of the residential users. All irrigation systems are required to be registered
with the town. The irrigation systems also need to include specific components – rain sensors, programmable
devices, and reduced pressure backflow devices. While about 380 of these systems have been registered,
approximately 400 are thought to be unregistered.
4. Outreach & Education
The town of Concord does extensive educational and outreach. These include the Water Connection newsletter
that is available to customers twice a year, a rain barrel program, lawn signs, inclusion of conservation in the 4th
grade curriculum, demonstrations on how to maintain a garden without wasting water excessively, and templates
on how to create water smart landscapes. Through these programs, the town of Concord hopes to spread the
efforts and benefits of Water Conservation.

28

Source: http://www.concordnet.org/dpw/waterconserve.htm, and “Summer Smart Water Use- A Guide to Peak Season Water
Demand Management. Metropolitan Area Planning Council and 495/MetroWest Corridor Partnership, May 2006”.

Massachusetts Water Conservation Standards
July 2006

Page 53 of 59

Dedham-Westwood29
The Dedham-Westwood Water District is responsible for distributing water to approximately 38,000 people. On
an average day, the District pumps about 4.25 million gallons of water from eleven artesian wells, six in
Westwood and five in Dedham. In December of 2005, the District was granted membership into the
Massachusetts Water Resources Authority, allowing it to purchase supplemental water, when needed, to ensure
public health and safety during peak water use periods.
CONSERVATION EFFORTS
The Dedham-Westwood Water District has established a very strong and organized water conservation program.
This program is divided into four stages. The first stage covers voluntary conservation, i.e. people responding to
simple public requests or suggestions. The second stage describes a list of penalties that a person will receive if
caught breaking the rules. At the third stage, the whole town goes under a mandatory restriction, and is given a
schedule of when outdoor watering is permitted. The fourth stage is a re-enforcement of the third. Municipal
crews drive around the city, and if they see a violation, they issue a warning. If the person is seen violating for a
second time, a second warning is issued with a fine.
1. Metering
Electronic Meter Program – Most commercial water accounts have been outfitted with new radio read meters. All
new residential meters, both new construction and meter change-outs at existing properties, also use this
technology. Water bills will be issued monthly once the entire system is equipped with radio meters.
2. Pricing
Residential customers are billed quarterly while large commercial and industrial customers are billed monthly.
The Water District has an inclining block rate. The system works with one fixed price for both commercial and
residential water users. The fixed fee is $3.97 for every 100 cubic feet or 748 gallons of water. Each resident is
allowed 5,000 cubic feet without any surcharge. For residential water use, if more than 5,000 cubic feet of water
is consumed, there is a surcharge of $2 for each additional 100 cubic feet used.
3. Residential Water Use
The District offers a $50 rebate for low flow toilets (http://www.dwwd.org/conservationrebate/).
4. Outdoor Watering
Stage I-A: Voluntary odd / even outside water use policy
 Public requested to conserve water and refrain from watering lawns.
 Publicity that mentions the need for water conservation, and suggests possible methods to conserve.
Stage I-B: Mandatory odd / even outside water use policy
 Public is required to cease lawn watering every other day based on address and calendar date.
 The District Water Commissioners may invoke monetary or other penalties for customers who violate any
mandatory restriction order such as,
- First Violation: Warning
- Second Violation: $100.00 fine
- Third and Additional Violations: $250.00 and discontinuance of water service. A reactivation fee of $250.00
will be charged before water service is restored.
Stage I-C: Mandatory restrictions on lawn watering by Town to two days per week between the hours of 6 a.m. to
9 a.m. and 6 p.m. to 9 p.m.
Lawn watering is permitted only on Monday and Thursday in Dedham, and on Tuesday and Friday in Westwood.
No lawn watering is allowed on Wednesdays, Saturdays, and Sundays. Hand held hoses may be used for flower
and vegetable gardens without hour and day restrictions.

29

Source: http://www.dwwd.org/

Massachusetts Water Conservation Standards
July 2006

Page 54 of 59

Stage 1-D: Mandatory restrictions on lawn watering to one day per week between the hours of 6 a.m. to 9 a.m.
and 6 p.m. to 9 p.m.
 The public is required to restrict lawn watering as noted below and requested to conserve water in all other
practicable ways.
 Hand-held hoses may be used for watering flower and vegetable gardens and shrubbery without day or hour
restrictions.
 Pools less than 10,000 gallons may be filled until Memorial Day only.
Allowed Day
Monday
Tuesday
Thursday
Friday

Town
Dedham
Westwood
Dedham
Westwood

Address
Odd
Odd
Even
Even

Lawn watering is not permitted on Wednesdays, Saturdays, or Sundays.

Stage II-A: Purpose is to reduce water consumption with minimum hardship or economic loss to individuals and
business concerns
Use of the affected public water supply for any of the following purposes is prohibited:
 Watering shrubbery, trees, lawns, grass, plants.
 Watering cars
 Washing streets, driveways, parking lots, etc.
 Operation of any ornamental fountain or something similar.
Stage II-B: In addition to those measures included in Stage II-A, use of affected public water supply for any of the
following purposes is prohibited
 Adding water to any kind of outdoor swimming and/or wading pools, or to fountains, reflecting ponds, or
outdoor recreation.
Stage II-C: In addition to those measures included in Stages II-A and B, the use of affected public water supply for
any of the following purposes is prohibited
 Adding water to indoor swimming pools.
 School athletic programs and other indoor athletic/recreation activities, including health spas.
 Fire hydrants other than for health and safety purposes.
 Construction purposes, including hydro-seeding, dust control and filling or flushing water mains for new
 development.
 Commercial vehicle and automotive equipment washing.
 Watering of golf course greens.
Stage II-D: In addition to those measures included in Stages II-A, B and C, use of affected public water supply for
any of the following purposes is prohibited
 Make-up water for air conditioners.
 Watering of plants by commercial nurseries and agricultural water users.
 Use of automatic ice making machines in hotels and motels.
 Production of bottling of beverages.
 Operation of any commercial or industrial facility which is ordered closed by the local jurisdiction.
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Ipswich30
The town of Ipswich is 33 square miles in area and home to approximately 13,300 people. Seventy percent of
Ipswich's area is served by a single public water supplier, the Water Division of the Utilities Department. The
Ipswich Water Division obtains water from five groundwater sources and two surface water sources, in both the
Parker and the Ipswich river watersheds. The population grew 9%, from 11,873 to 12,987, between 1990 and
2000. The population projected for the town under build-out conditions is 23,089. In 2000, Ipswich received a
consent order for exceeding its registered withdrawal limits. A water conservation plan with features outlined
below was developed to fulfill requirements associated with Ipswich’s most recent WMA permit application.
CONSERVATION EFFORTS
1. Metering and Leak Detection
The town of Ipswich has completed installation of automatic meters throughout the town. Over the last few years,
the Ipswich Water Division has had a widespread program to prevent leaks. Leak detection takes place annually
in all households and businesses of Ipswich. The Water Division offers residential water audits free-of-charge to
customers who suspect they are wasting water. Commercial water use does not fluctuate seasonally like
residential water use. If a commercial customer does show a significant unexplained increase in consumption, the
Water Division works closely with the customer to determine the cause and possible solution.
2. Pricing
Currently the town of Ipswich bills customers monthly and has a rate of 3.90/100 cf. The town is considering
introducing seasonal water rates. The summer rate is proposed to be 1.5 times higher than the base rate, which is
$4.60/100 cubic feet or 748 gallons. During the summer, prices would go up to $6.90/100 cubic feet. During the
winter, the prices would fall to around $1.67/100 cubic feet. This rating system would be effective in promoting
conservation. Even though the town has grown and the water district has registered around 400 new customers
over the past three years, town-wide water consumption in Ipswich has been steady and household consumption
has decreased over that period.
3. Outreach and Education
The Utilities Department sends a quarterly newsletter to all its customers, with the spring issue focusing on water
conservation tips, the status of the system and an announcement for the Annual Open House at the Water
Treatment Plant. In recognition of Drinking Water Week, the Water Division increases its public awareness
campaign with articles in the local newspaper. Personnel also conduct information sessions at the local
elementary schools and host a poster contest.
4. Other
The town of Ipswich has developed a Water Bank. If there is a new housing development in the town with more
than three houses, the developer has to search for its own water through offsets. The developer must also seek the
town’s approval in order to get water from Ipswich’s water supply.

30

Source: http://www.town.ipswich.ma.us/ub/default.htm
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Reading31
74% of the town’s water supply is for residential use. The Town of Reading encourages conservation and
conducts complimentary residential audits, both indoor and outdoor. To date, the following has been implemented
under the water conservation program - water audits and conservation kits for 109 homes; payment of $101,227 in
rebates for clothes washers, low flow toilets, and rain sensors to 522 customers; retrofit of all municipal buildings
with water-saving fixtures including toilets, showerheads, and faucets; and system-wide audit to evaluate potential
ways the town may be able to conserve water in the treatment and water distribution systems.
CONSERVATION EFFORTS
1. Leak Detection
The town conducts system-wide leak detection annually. It also conducts free home water audits that include both
indoor and outdoor water use. The audit covers showerheads, faucet aerators and other fixtures, installation of
free water saving fixtures (such as shower heads, aerators, garden hose nozzles, displacement bags for older model
toilets), comparison of water use patterns, evaluation of outdoor water use, leak checking, a report with
recommendations, and free educational material.
2. Pricing
The summer water rate of $5.69/HCF (Hundred cubic feet) and sewer rate of $6.06/HCF covers consumption
during the period from May 17 to November 16. The winter water rate of $5.45/HCF and sewer rate of
$6.06/HCF covers consumption during the period from November 17 to May 16.
3. Residential Water Use
The town, as part of its water conservation rebate program offers cash incentives to residents for purchasing water
efficient appliances and fixtures. All rebate applications must include as proof of purchase: an original, unaltered
and dated sales receipt with brand and model number on the receipt. Rebates are available for the following
items:
 High Efficiency Clothes Washers - $200 per washer.
 Ultra Low-Flush Toilet (1.6 gallons per flush maximum). Rebates are available for purchases, permits, and
installation costs, up to $120 per toilet. Toilets must replace a non-water saving toilet (3.5 or more gallons per
flush) to be eligible for a rebate. Toilets purchased and installed in new construction projects or room
additions do not qualify for a rebate. Also, replacing an existing ultra low-flush model with another does not
qualify for the rebate.
 Moisture sensor for irrigation system – up to $25 per sensor.
 Rain Barrel - $25 per Great American Rain Barrel.
4. Outdoor Watering
The town has restrictions on outdoor water use. They have an odd/even day watering restriction and the hours for
water use are Monday through Sunday from 4:00 a.m. to 9:00 a.m. & 5:00 p.m. to 8:00 p.m.

31

Source: http://www.ci.reading.ma.us/dpw/
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Sharon32
The town of Sharon consumes approximately 1.2-1.5 mgd during the winter. Over the summer, especially in July
and August, this number goes up to 2.5 mgd. Over time, use has dropped in Town, but the Town has found that
the consumption of water is proportionate to the level of income.
CONSERVATION EFFORTS
The town of Sharon has focused on imposing heavy restrictions on lawn watering, which accounts for a significant
percentage of the water consumed. Through water conservation, the Town is striving to ensure that its reservoirs
don’t dry up during the summer months. The town of Sharon has numerous conservation initiatives.
1. Leaks
Residences consuming more than 100,000 gallons per month are offered free audits, conducted by Energy New
England. The audits provide customers with customized analyses, highlighting the most cost-effective strategies
for conserving water. These audits would be key to finding leaks in people’s homes, significantly reducing
people’s bills. The town provides the following tips for preventing leaks,
 Write down the reading on your water meter before leaving home. Check it again when you return. If it
advanced while no one was home, there must be a leak.
 Worn out toilet flappers are a common source of leaks. You can check your toilet for leaks by putting food
coloring in the tank and waiting a few minutes to see if the color leaks down to the bowl. (Note: if you have to
jiggle the handle of your toilet to prevent it from running, fix it promptly.)
 If you have an irrigation system, be sure to winterize it properly, and check for leaks as soon as the ground
thaws in spring. Be sure the nozzles are not leaking and are aimed at the lawn, not the sidewalk.
 Check faucets in the kitchen, bathrooms and outdoors, as well as showerheads. If you know there’s a leak but
can’t find it, call the Sharon Water Department for help.
2. Pricing
Sharon has an increasing block rate system with the following rate structure,
RATE / 1000 gallons
Residential Other*
Irrigation
Base Fee
$ 30.00**
$ 39.00
$ 75.00
0 – 15,000
$ 2.60
$ 2.60
$ 7.00
15,000 – 30,000
$ 3.00
$ 3.00
$ 7.00
30,000 – 45,000
$ 3.40
$ 3.40
$ 7.00
Over 45,000
$ 7.00
$ 3.90
$ 7.00
* Agricultural, Commercial and Industrial ** For use < 15,000
VOLUME

3. Residential Water Use
The town offers rebates as cash incentives to residents to buy and install water efficient appliances and fixtures.
 A $100 rebate with the purchase and installation of a high efficiency toilet.
 High efficiency washing machines consuming 15 gallons come with a $200 rebate. The Town of Sharon
offers 50-60 rebates a year.
4. Outdoor Watering
From May 01 to October 01, the residents of Sharon are allowed to water their lawns on the schedule outlined
below. One hand held hose is allowed per premise with no restrictions.
 Odd numbers houses can water lawns on Monday and Wednesday from 6:00 pm to 8:00 pm.
 Even numbered houses can water lawns on Tuesday and Thursday from 6:00 pm to 8:00 pm.
 Exemptions are granted for new lawns for a period of two weeks.
 No watering is allowed on Friday, Saturday, or Sunday.

32

Source: http://www.townofsharon.net/Public_Documents/SharonMA_DPW/water
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Wayland33
The Town of Wayland, through its Board of Water Commissioners, may declare a state of water supply
conservation upon a determination by a majority vote of the Board that a shortage of water exists and conservation
measures are appropriate to ensure an adequate supply of water to all water consumers.
CONSERVATION EFFORTS
1. Pricing
The Town of Wayland operates with a block rate pricing system. There are two different block rates, one for
residential users and one for commercial users. Initially all residents receive 2,000 cubic feet of water for $25.00.
As more water is consumed, the following surcharges are applied.
Residential Water Users
Base Rate:
0-2,000 gallons
$25.00 ($0.0010/gal)
Surcharge:
2,001-7,000 gallons
$2.00 per 100 cubic feet (or 748 gallons)
7,001-12,000 gallons
$4.00 per 100 cubic feet
Over 12,001 gallons
$9.00 per 100 cubic feet ($0.012/gal)
Commercial Water Users
Base Rate:
0-1,000 gallons
Surcharge:
1,001-3,500 gallons
3,501-6,000 gallons
Over 6,001 gallons

$25.00
$2.00 per 100 cubic feet
$4.00 per 100 cubic feet
$9.00 per 100 cubic feet

2. Outdoor Watering
A restriction on outdoor watering can include one or more of the following elements,
• Outdoor watering is permitted only during daily periods of low demand, to be specified in the declaration of a
state of water supply conservation and public notice thereof. Currently the town has an odd/even day
watering restriction between the hours of 6:00 pm and 7:00 am. Hand held hose watering is not restricted.
• Hand held watering only.
• Outdoor watering is prohibited.
• Filling of swimming pools is prohibited.

33

Source: http://www.waylandwater.com/conservation.html
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