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water management act - survey results
Patrick.Rogers@state.ma.us

n TheI Main
General Information

In April 2004, the Massachusetts Department of
Environmental Protection (MassDEP) adopted a new
Water Management Act Program (WMAP) policy. It
requires WMAP permittees that have supply sources
located in high or medium stressed watersheds to
adopt more stringent water conservation standards.
These standards also require that public water
suppliers (PWS) provide the data necessary to
calculate daily residential water use and the volumes
of unaccounted for water in their water works
systems.

To assist our policy implementation, MassDEP
conducted a survey in the fall of 2004 of the 241
PWSs that are registered and/or permitted with
WMAP. The survey requested information from the
PWSs on the following items.

How residential population being served and
seasonal population changes are determined.

Whether the PWS separates metered accounts
into categories such as: residential, commercial,
municipal, institutional, golf course, and agriculture.

If metered accounts include subsets for residential
users that includes condominiums, apartment
buildings, single-family homes, nursing or rest homes,
duplexes, prisons and any others that are provided
water ‘365 days’ a year.

The types of service connections that are metered;
unmetered; or metered, but unread.

What the capabilities are of the computer software
being utilized for billing purposes.

The willingness of the PWS to contact residential
metered accounts to determine an actual count of
residents being served.

The methodology utilized to calculate unaccounted
for water (UAW) loss.

If the PWS made adjustments to water works
system volumes for certain uses - such as fire flows,
highway sweeper use, meter errors, et cetera.

If the PWS prepared an annual recapitulation sheet
that compensated and adjusted for meter errors in
sources of supply, finished water, and the distribution
system network.

163 PWSs responded to the survey. The following
information is a brief summary of that data.

Residential Gallons Per Capita Day

Approximately 70% of PWSs utilize annual population
counts from their city or town clerks office to
determine the residential population served. Less than
10% use the federal decennial census and 17% utilize
the number of residential accounts and multiply by a
specific value (2.5 to 3.5 per household) to determine
the number of residents served.

79% of PWSs have residential metered accounts
separated into various categories. 98% of these PWSs
separate metered accounts into single-family homes;
78% into apartment buildings; and 86% into
condominiums.

21% do not have metered accounts divided into
categories. Numerous PWSs have 3 to 4 different
metered account categories that include residential,
commercial, municipal buildings, schools, or ‘other’.

The survey indicated that a majority of condominiums,
mobile homes, duplex, or other types of residential
units are not metered individually, but have a master
meter serving the complex or a main meter for each
building.

See ‘survey’ on page 2



58% do not have the administrative capacity to
contact residential metered accounts to
determine the actual number of residents being
served.

76% responded that all service connections are
metered and 24% indicated various service
connections are either unmetered or metered
and unread, so that the volume used is
unaccounted for. Those uses in the unmetered
category include cemeteries, ball fields, municipal
buildings, schools, and ‘other’.

94% utilize computer software for billing
purposes. However, the software appears to be
very limited in allowing changes. The number of
residents in metered accounts cannot be
entered for the purposes of identification and
tracking of residential gallons per capita day
(RGPCD).

Unaccounted for Water

The standard formula for determining UAW is
to subtract the annual distribution system
metered volume from the annual source(s)
waters that are pumped to obtain a volume of
water ‘unaccounted for’. Dividing the metered
distributed volume by the source volume and
multiplying by 100, gives a percentage of
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accounted-for water. Subtract that amount from
100 and it yields the percent of UAW.

The survey indicated that 53% of PWSs utilize this
‘standard formula’ to determine their system UAW.
47% make corrections to the ‘unmetered volume’ to
obtain a more accurate UAW percentage. These
volumetric corrections include adjusting for source
meter errors that are determined after calibration,
highway sweeper usages, hydrant flushing usages,
firefighting truck metered volumes, and various other
estimates for unmetered usage.

Conclusions

In the coming months, MassDEP will develop a draft
guidance document that will utilize this survey
information to outline various RGPCD, UAW, leak
detection, meter calibration, and pertinent
methodologies. The Department will be working
with water works professionals, including members
of Massachusetts Water Works Association and
others to outline a consistent and accurate
approach to reporting. ITMITMITMITMITM

survey - continued from page 1

source pumped volume = s
metered distributed volume = d
unaccounted for water = UAW

x 100s = UAW%
d( )100 -

s - d = UAW
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The US EPA Office of
Ground Water and
Drinking Water
(OGWDW), has
compiled a list of
games, activities and
lesson plans for
teachers, students and

public water suppliers.  Public Water Supply
superintendents have used the web site and some
of the materials available as a way to reach out to
the schools which they service. These materials
can be used as the basis for a community outreach
program as they assist the students in developing
problem solving/critical thinking skills as they
relate to water issues.

games, activities, and classroom lessons for k-12
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Summer 2005 is nearly over and we have had some
sampling results that caused concern regarding water
quality. Warm weather coupled with high demand can
lead to bacterial outbreaks, which may result in Boil
Water Orders and Do Not Drink Orders. In order to
appropriately advise the public without causing undue
concern, public water systems should be sure to
collect samples and report results in accordance with
310 CMR 22.05 and follow MassDEP staff directions.

310 CMR 22.05 requires the following:
   If a routine sample is total coliform positive, the
public water system must collect a set of repeat
samples within 24 hours of being notified of the
positive result.
   The system must collect at least one repeat sample
from the sample tap where the original total coliform
positive sample was taken, at least one repeat sample
at a tap within 5 service connections upstream, and at
least one repeat sample at a tap within 5 service
connections downstream of the original sampling site.
   If any routine or repeat sample is total coliform
positive, the system must analyze that total coliform
positive culture medium to determine if fecal coliform

response to positive bacteria sampling results
Paul.Niman@state.ma.us

The games, activities and lesson plans cover a wide
range of topics including:

Building an Aquifer
Ground Water Movement
How people get their Water
Interactive Water Cycle
Water Treatment Cycle
Word Scramble Games
Water Trivia facts
Water Source Books

ITMITMITMITMITM

are present, except that the system may test for E. coli in
lieu of fecal coliform. If fecal coliform or E. coli are present,
the system must notify the MassDEP by the end of the day
that the system is advised of the test result, unless the
system recieves the result after MassDEP is closed, in
which case the system must notify MassDEP before the
end of the next business day.

The Department offers the following suggestions to help
public water systems respond to positive sampling results:
   Consult with MassDEP as soon as possible after being
notified that a routine sample is total coliform positive.
   Use a rapid detection method for repeat samples to
quickly help identify the nature and severity of the
problem.
   To prevent any confusion to the public do not issue any
type of drinking water advisory without consulting with
MassDEP.
   Only MassDEP or the local Board of Health can issue
BoilWater Orders or Do Not Drink Orders.

Questions on this article may be directed to Paul Niman at
617-556-1166 or by email to paul.niman@state.ma.us .

For more information, please visit the following website:
http://www.epa.gov/OGWDW/kids/gamesandactivies.html

The materials are designed to be fun.   As one little girl
stated after building an aquifer,  “That’s awesome!!!”
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When East BridgewaterWater
Superintendent Scott McCann
returned from vacation, he was
flooded with complaints about
discolored water. About a week later,
complaints about rust-colored water
started coming into the Hanson
Water Department from residents
near the Whitman, Rockland, and
Hanover borders. “There was no
water main break or fire (that would
cause the discoloration),” said Glen
Doherty,Hanson water
superintendent. After investigating
the complaints, Doherty concluded
that hydrants were being opened
after dark and without his
department’s authorization.

Officials in both towns believe the
culprits are landscapers and hydro-
seeders who need water while putting
in lawns. Hydro-seeders spray grass
seed onto the ground in a mixture of
water, fertilizer, and mulch. In East
Bridgewater, a local landscaping
company was charged in that town’s
incident.

Illegal hydrant use is a growing
problem for many communities.
Spring and fall are the best times to
put in a new lawn and that is when
illegal hookups happen most
often, Doherty
said.
Officials
believe
the
violators

fill their tanks during the night at
hydrants hidden from general view.
Violators aren’t looking to save
money — the cost of the water is
minimal — they want to save time,
officials said.

But investigating the complaints
can be costly for a town when it
involves bleeding
hydrants and taking
water samples trying
to determine the cause
of the discolored
water, said Stoughton
Department of Public
Works Superintendent
Larry Barrett. In some
cases, the hydrant is not shut all
the way and will leak undetected
until the water department
conducts its annual check for leaks,
Barrett said. The only people
authorized to hook up to a hydrant
are water and fire department
personnel.

When a hydrant is opened quickly,
it causes a surge and stirs up the
water, causing discoloration. There
is also a safety concern that foreign
matter, such as chemicals and
fertilizers, from a hydro-seeding
truck may get sucked into a water
supply.

Phyllis Bickford, assistant water
superintendent inWest
Bridgewater, thinks a regional
policy could help and is planning
to bring it up at the next meeting
of the Plymouth County Water
Works Association. “I’ve been
thinking about this since last year,”
Bickford said. “I think it’s an
important issue to address.”

Violators are not easy to catch.
“They hit and run,” Barrett said.
“There is a proper way to do it and
not cause pandemonium.”

Stoughton officials caught a
landscaper last year and issued a fine
of $200. “It is a serious concern to all
water superintendents,” Barrett said.
Sometimes there are telltale signs,
such as loose caps on hydrants or a
water trail.

In East Bridgewater, officials got lucky
thanks to a resident who took

pictures of a local landscaper
connecting to a hydrant

and then gave the
photos to officials.
The landscaper was
charged with larceny
under $250 and
unlicensed
connection to a

water supply, Police
Chief John Cowan said. “This is an
effort to show that the town is taking
this seriously,” Cowan said.“The town
wants to send a message

In Hanson, Doherty sent notices to
the police, local newspapers and the
local cable station asking residents to
call theWater Department or Police
Department if they suspect illegal
hydrant use. “If we catch them, we
will fine them and press charges,”
Doherty said. According to Hanson
town bylaws, the town can fine
violators up to $1,000, plus the cost
of any repairs, Doherty said.

The East BridgewaterWater
Department requests residents call
the Police Department orWater
Department if they see anyone using a
hydrant. Callers can remain
anonymous, McCann said.

In Hanson, hydro-seeding companies
have the option of making
arrangements with theWater
Department to hook up to a hydrant
in the area they are working in. The
Water Department attaches a back-

thieves muddying the watersBy Jean Porrazzo, Enterprise writer
Reprinted with permission from the
Brockton Enterprise - May 2005

See ‘water theft’ on page 5
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flow device and a meter and the
company is charged $35 for the
connection and about $17.50 for
the water, Doherty said. In
Brockton, violators face a $300
fine. “This hasn’t been a big
problem in Brockton, but it has
happened,” said Brian Creedon,
Brockton’s water systems manager.
“I’ve caught three (violators) in the
past six years.” The Brockton

water theft - continued from page 4

Water Department does not allow
hydro-seeding companies to hook up
to city hydrants. “When we allow a
hookup, it’s for safety,” Creedon said.
One example would be if water is
needed to control dust during a
building demolition. “We make the
connection, put on a back-flow device
to stop anything from entering the
water supply and a meter to charge
them,” he said.

In Middleboro, selectmen passed a
bylaw in 2003 to fine violators
$300 for each violation. If officials
see a company connected illegally,
they stop it and then send a bill to
the company, said Barbara Boulay,
senior clerk of the Middleboro
Water Department. ITMITMITMITMITM
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low cost lab testing
Massachusetts Department of Environmental Protection
(MassDEP) Drinking Water Program is currently working
with the state Operational Services Division1 (OSD) to
obtain low cost lead testing services for schools and
daycare facilities. Under this contract schools and
daycares will be able to test their drinking water supplies
for lead and copper at reduced costs. OSD currently
has a contract out to bid with Environmental Diagnostic
Testing & Monitoring Services.

More information on the procedure and cost involved for
participating under this state contract for these services
will be available early in September. Please watch the
MassDEP web site for announcements. http://
www.mass.gov/dep/brp/dws/lead.htm

help and support
PWSs should support their local school lead sampling
by:
- Providing technical assistance to local schools and
daycares;
- Identifying and including all schools and daycares in
the sampling plan pool. (For list of schools visit http://
profiles.doe.mass.edu/ To find daycares go to the
Department of Early Education and Care website at
http://www.eec.state.ma.us/index.aspx. Go to “Find Child
Care” and search by city/town or zip code for daycare
facilities in your municipality.);

- Sampling 2 sites in 2 schools or daycares each LCR
sampling period;
- Providing schools with their results. (Visit website http:/
/www.mass.gov/dep/brp/dws/lead.htm for a template.);
- Call MassDEP, Ken Pelletier, at 617-348-4014 or email
at kenneth.pelletier@state.ma.us if you have any
questions;
- Participate in the MassDEP first annual STAR-L Award.
In 2006 this award will be given to a PWS that is doing
exemplary work with lead education and testing in its
local schools. MassDEP will post more information about
this award on the website (http://www.mass.gov/dep/brp/
dws/awards.htm) in the fall.

workshops
MassDEP will be offering a round of workshops this fall
for local officials in school departments, water
departments, health departments, and plumbing
inspectors. The workshop is titled “Lead and Copper in
Drinking Water at Schools & Daycare Facilities: Health
Issues,Testing, Remediation, and Communication”. In
conjunction with OSD (at their vendor workshop in
November) MassDEP will be cosponsoring a workshop on
lead & copper in schools featuring vendors that offer
services and products to address the lead and copper
issue. Please watch our website for more information
including dates and locations for these workshops.

lead in school drinking water update
Kenneth.Pelletier@state.ma.us

1 The Operational Services Division (OSD) oversees the purchase of commodities and services for the Commonwealth. OSD establishes
statewide contracts for goods and services that ensure best value, provide customer satisfaction, and support the socio-economic and
environmental goals of the Commonwealth by providing specific operational services. For more information please visit:
http://www.mass.gov/portal/index.jsp?pageID=osdhomepage&L=1&L0=Home&sid=Aosd.
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precipitation,
demand,

restrictions

With winter and spring precipitation levels above
normal in all regions of the state, it is hard to believe
that stream flow and ground water levels in some
regions reported below normal levels in May 2005.
[See the United States Geological Survey - May 2005
Water Conditions Statement at http://
ma.water.usgs.gov/current_cond/cwrc_gw.htm]. Even
though there has been sufficient precipitation, the
anticipated high summer demand (that can often
double or triple average water use) will add additional
stress on water resources. In addition, while
Massachusetts’ water availability is greatly related to
precipitation, other factors are involved in
determining a community’s susceptibility to water
shortages, including geologic conditions and the
spatial relationship between areas of development
and available water sources.To prevent a potentially
significant water shortage this summer, many
communities will need to increase conservation
through some level of outdoor water use restriction
in order to ensure a safe and reliable water supply.

Water use restrictions may be put in place as part of
a demand management response to a drought or as
an added conservation measure to reduce water use

during both normal and drought conditions. As
an alternative to implementing new restrictions
every year, many towns are adopting water use
restriction bylaws that provide for automatic
renewal of seasonal water use restrictions.

Whatever the reason for the restriction,
Department regulations [310 CMR 22.15(8)]
require that all public water systems establishing
mandatory restrictions on water use notify the
Department in writing within 14 days of the
effective date of the restrictions. In addition, the
Department requests that they be notified for
any voluntary restrictions or when any water
use restriction is annually renewed, amended or
rescinded.

To assist water suppliers with notification, DEP
has developed a Water Use Restrictions Form.This
form can be found at the DEP web site: http://
www.state.ma.us/dep/brp/wtrm/wmgforms.htm
Community and public water suppliers are
requested to complete and submit this form to:

Duane LeVangie
DEP /WMA Program
One Winter Street
Boston, MA 02108

Completion of this form will provide valuable
information for the Department and other
agencies to evaluate water savings from increased
conservation and to develop innovative and
flexible programs to preserve water resources.
ITMITMITMITMITM
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