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INTRODUCTION
Municipal Water Supply
Despite Massachusetts’ verdant reputation, aging infrastructure and population growth pose
substantial water supply challenges to eastern Massachusetts municipalities. Greater Boston region
municipalities range from densely developed urban core communities with little open space such as
Boston, Chelsea, and Somerville to affluent country suburbs such as Weston, Wayland, and
Westwood, which are characterized by large single-family homes on ample lots nestled among
woods and wetlands.
Municipalities in the Metropolitan Area Planning Council service area meet water supply needs
through a diverse set of sources. Some communities purchase potable water from the Massachusetts
Water Resources Authority, which stores sufficient water to meet four years of demand in the
Connecticut River basin’s Quabbin Reservoir. Others rely on more local surface water supply
sources: For example, Cambridge meets its water supply needs through several reservoirs in the
Charles River basin. Still others lack a coordinated surface water supply system and instead meet
water demand needs through a mix of public water supply wells and private wells. The Town of
Weston supplies water most of its population through an MWRA service connection, but discharges
wastewater locally using septic tanks.

Challenges to supply reliability
Local surface water supplies in the Greater Boston region are strained by rapid development,
growth in demand, and water quality issues. Ongoing and emergent water quality issues stem from
road salt contamination, personal pharmaceutical products, and other contaminants. Areas that
source drinking water primarily through groundwater supply wells are also increasingly challenged
by rapid development as setbacks narrow between septic fields and groundwater sources, while
road networks expand and demand winter conditioning. Though the Chicopee River Basin surface
water supply area used by the MWRA is ample and pristine, municipal demand in the Greater
Boston region is outgrowing local infrastructure for storing and pumping MWRA-supplied water.
These challenges are only expected to increase in the future. In 2017 the Massachusetts state
government announced the goal to produce 135,000 new housing units by 2025, and demand is
highest in Greater Boston. These units will require new water and sewer connections and add to
existing demand. Meanwhile, the availability and stability of water supply grows uncertain:
Precipitation amount, timing, and frequency may change as the greenhouse gas concentrations of
the Earth’s atmosphere continue to remain elevated over pre-industrial levels.
While winter and spring rainfall is expected to increase in Massachusetts, projections suggest the
summer and fall seasons will experience more consecutive dry days (Northeast Climate Adaptation
Science Center, 2016). Warmer temperatures and more spells of extreme heat are also expected
in the region in the coming decades, which may increase water demand, particularly for irrigation.
While the magnitude of these shifts and their exact dynamics remain uncertain, the Northeast
Climate Adaptation Science Center’s Massachusetts Climate Change Projections report suggests that
“A small projected decrease in average summer precipitation in Massachusetts could combine with
higher temperatures to increase the frequency of episodic droughts, like the one experienced across
the Commonwealth in the summer of 2016.”
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Boston experienced its warmest August on record as well as the lowest precipitation total in June,
July, and August 2016. The U.S. Drought Monitor classified all of Suffolk county and large portions
of Essex, Middlesex, and Norfolk counties as undergoing “Extreme Drought” by August. The U.S.
Drought Monitor defines “Extreme Drought” as a state in which major crop and pasture losses occur,
and water shortages or restrictions are widespread. In Weston, high water demand related to the
2016 drought exceeded the hydraulic capacity of Weston’s water system, leading to a shortfall in
the main storage tank between the MWRA and Weston customers followed by emergency water
conservation restrictions.
While the 2016 drought was exceptional by several meteorological measures, in other ways is not
Massachusetts’ worst drought on record. For example, lower than usual precipitation over several
consecutive years in the 1960s lead to water restrictions in over one hundred Massachusetts
municipalities and drought disaster declarations in 11 Massachusetts counties (New England
Historical Society, 2019). The Quabbin Reservoir’s water supply, estimated to be sufficient at
typical storage levels to supply its customers with water for at least four years with no additional
precipitation, was reduced to 30% by February 1966 (Fortier, 2017). The drought led to
widespread fish kills in dry channels, agricultural losses, and forest damage (New England Historical
Society, 2019).

Planning for the future
If droughts similar to the 2016 drought and 1965 drought can be expected in Massachusetts’ future,
agricultural and municipal water suppliers must plan pro-actively to increase use efficiency, drought
resilience, and water system reliability, even as Massachusetts’ population, land use, and industry
changes. To achieve sustainable and reliable municipal water supplies, municipal and state
governments can work to ensure new development incorporates water-efficient infrastructure,
encourage low-consumption land use and landscape architecture, and develop forward-looking
water management plans that anticipate expected changes in development, water consumption,
and water availability. Understanding how different users’ consumption patterns vary by season,
land use, water restrictions, and pricing is key to developing a successful water management plan.

PROJECT OVERVIEW
Project Summary
The Town of Weston partnered with the Metropolitan Area Planning Council on this project to
improve the Town’s understanding of its water consumption and develop recommendations for water
management strategies in Weston, particularly water demand management.
To achieve these goals, MAPC analyzes how water consumption has evolved over time and
determines how water consumption relates to season, customer category, user location, and land
use at the site of water consumption. MAPC also identifies the top non-municipal water users in
Weston. The main questions MAPC investigated are the following:
(1) How can the customers who consume the most water be characterized?
(2) What time-varying factors are associated with lower-than-normal or higher-than-normal
water use in each season?
6

(3) How will future development, climate, and water management strategies influence future
water consumption in Weston?
(4) What strategies can Weston take to improve the reliability of its water supply system and
promote sustainable water use?
This report presents the findings of MAPC’s water consumption analysis and water demand
projections based on trends in population and development in Weston. The report also recommends
potential pathways Weston might take to manage water in the future.

Partner Roles
Town of Weston lead partners included Imaikalani Aiu, Town Planner and Thomas E. Cullen Jr. P.E,
Director of Operations. These partners coordinated provisioning local databases and were in
regular communication and coordination with MAPC to ensure a productive project.
The Metropolitan Area Planning Council Data Services Department led the project, coordinating
execution of project tasks including research, methodological development, data management,
statistical modelling, and completing the final report.

Project Scope
The project scope included the following summary tasks:
1) Meetings and Coordination Coordinate internally at MAPC as well as with Town of Weston
staff and Wright-Pierce, engineering consultants hired by Weston to develop a hydraulic
water model.
2) Analyze Water Demand Review 5 years of Weston-wide monthly water demand data
from Wellesley pump station meter and 5 years of bi-annually billed meter-level water
consumption. Identify consumption patterns by customer category, percentage of
unaccounted water, water use by location and land use, and changes in water consumption
over time and by season. Identify top non-municipal water users.
3) Review private well permitting records Review Board of Health permit data to understand
how frequently property owners build wells and the extent to which these wells are used
for irrigation. Determine likelihood that property owners are building wells because site
plan approval requirements restrict MWRA water use.
4) Create water use and water demand projections Identify areas and development projects
that may impact future water use. Develop water demand projections based on findings of
tasks 2 and 3 and population forecasts.
5) Write Report Synthesize and present research and findings in a report.

Alignment with Municipal and Regional Goals
Weston Water System Master Plan, 2019-2039 Update
In 2019, the Town of Weston contracted with Wright-Pierce to update its Water System Master
Plan. The Water System Master Plan will guide municipal investments in and maintenance of the
water system. The plan seeks to “… recommendations for improvements to sustain the reliability of
the system to meet expected demand conditions and satisfy regulatory requirements over the…
7

planning period.” The objectives of the Water System Master Plan align with the objectives of the
Water Demand Analysis and Forecast, particularly the following:
Sustainability: Weston has the highest per capita water usage of any MWRA water user. That
fact alone is enough to review our water usage as we know natural resources and ecosystems
will only become more taxed. Weston’s preliminary assessment of the Town’s water usage
indicates that a large portion of the additional water use is due to irrigation. Irrigation in of
itself can be avoided with proper landscape design. Irrigation that relies on water that is treated
to a drinking level and piped in from 50 miles away is clearly not putting resources to their
highest and best use and promotes and unsustainable linear metabolism of the water resource.
Infrastructure: Should the trend in Weston of larger homes with larger lawn space and irrigation
continue, we would need to upgrade town infrastructure. Weston’s population is not expected
to grow largely, so the infrastructure cost can be avoided by managing demand.
MetroFuture
MetroFuture is MAPC's plan for Greater Boston to better the lives
of the people who live and work in the region between now and
2030. Thousands of people collaborated to create a bold,
forward-looking and achievable vision for future development and
preservation. The plan outlines priorities and strategies for
advancing smart growth goals and investing in the region's residents.
Relevant to the Weston Water Demand Analysis and Forecast project, MetroFuture includes the
following goals and related sub-goals:
Healthy Communities: Residents will be safe, healthy, well-educated, and engaged in their
community.
All neighborhoods will have access to safe and well-maintained parks, community gardens, and
appropriate play spaces for children and youth.
Most residents will build regular physical activity into their daily lives.

Healthy Environment: Natural resources will be protected thanks to a strong “environmental ethic.”
The region will have better air quality, both indoors and out.
A robust network of protected open spaces, farms, parks, and greenways will provide wildlife habitat,
ecological benefits, recreational opportunities, and scenic beauty.

DATA AND METHODS
The Water Demand Analysis and Forecast methodology was developed by MAPC staff experts in
consultation with Weston municipal planning and operations staff. The analysis includes seven main
components:
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(1) Analysis of trends in Weston-wide water consumption over time, alongside Weston-wide
development, climate, and land-use trends.
(2) Analysis of factors that predict greatest total water consumption among individual users,
including customer category, land cover type, and building characteristics at point of use.
(3) Analysis of factors that predict time-variation in water use in individual customers, including
weather, irrigation well installation, and seasonal patterns of water use characteristic of
specific customer categories.
(4) Estimates of water use reduction associated with different customer types after installing
private irrigation well.
(5) Scenario development for water demand as a combination of population growth,
developments of varying density and landscape architecture, private irrigation well
adoption, and climate type.
(6) Scenario-specified water demand projections.
(7) Recommendations for actions that will promote sustainable, efficient water use in Weston.
The analysis combined several different data sources to address the main investigative questions.

Weston Aggregate Water Use
First, the Town of Weston supplied MAPC analysts with Massachusetts Water Resources Authority
(MWRA) Annual Statistical Reports (ASRs), consumption records maintained by the MWRA of water
consumed by Weston and other MWRA service areas by month. These data report water
consumption in bulk since last measurement point and summarized by consumption per day. The
data reflect water delivered from the MWRA to Weston. The water is then stored in Weston’s
storage tanks and distributed to individual metered users.

Individual Metered Water Use
The Town of Weston also provided tabular summaries of all water bills within Weston in the Fiscal
year 2014 through Fiscal Year 2018. The bills are sent twice a year in the fall and spring except
for summer service meters, which are billed once at the end of the summer. Each meter, then, apart
from summer service meters, has ten water usage reports between the start of Fiscal Year 2014
and the end of Fiscal Year 2018. Each billing record includes the water meter number, the data the
meter measurement was taken, the meter reading, usage since the last meter reading, the parcel
on which the meter is located, and other information related to the type of bill and record being
taken.

Parcel Data
MAPC analysts combined information from the Massachusetts Land Parcel Database (MAPC, 2015)
with metered water consumption records using the parcel ID as a join key. The Massachusetts Land
Parcel Database is a statewide database of Level 3 Assessor’s parcels. It contains information about
land use, parcel size and geometry, assessor’s codes for land use, impervious area, building area,
and other details. On average, each parcel contains 2-3 water meters with most parcels containing
two water meters.
MAPC analysts also combined parcel spatial data and attributes with the MassGIS 2016 Land
Cover dataset to obtain estimates of lawn acreage per parcel. The MassGIS 2016 Land Cover
dataset is a polygon feature class whose extent covers the entirety of the Commonwealth of
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Massachusetts. The data were created by classifying patches of different land cover from aerial
imagery using a combination of automated classification algorithm and visual review (MassGIS,
2019). One land cover classification in the MassGIS 2016 Land Cover data, called “Developed
Open Space”, essentially refers to traditional grass lawns. MAPC analysts used this dataset to
determine the acres of landscaped lawn on each parcel.

Land Use and Structure Data
It is important to understand how different building sizes, styles, uses, and landscape design
influence water consumption. Weston provided MAPC with information on individual structures within
Weston from Weston’s Computer Assisted Mass Appraisal (CAMA) database. At each parcel, the
CAMA data extraction contained information about building attributes including use type (e.g.
single-family, two-family, multi-family, commercial, municipal, etc.), area and structure
characteristics, energy system characteristics, number of bedrooms, etc. Each record contains a
parcel ID.
The average living area in Weston is 4,000 square feet with a median of 3,200 square feet. The
average lot area is two acres with a median of 1.4 acres. 25% of buildings were built after 1990,
50% after 1962, and 75% after 1947. The oldest building in Weston was constructed in 1690.

Meteorological Data
Weather is frequently cited as a driver of water use, and Weston particularly noted the water
crisis that occurred in Weston during the drought of 2016 as a point of interest. To create a broader
understanding of how weather influences water consumption among different user types in Weston,
MAPC compiled meteorological data over the water analysis study period from National
Oceanographic Administration records of weather stations at nearby Wayland (Station ID
KMAWAYLA2). The Wayland meteorological data included daily summaries of precipitation,
maximum temperature, minimum temperature, and average temperature. We used the Hargreaves
equation to estimate potential evapotranspiration in Weston, or the amount of water that would
evaporate freely and be transpired from groundwater into the atmosphere through plant
respiration given an unlimited supply, from these data and Weston’s latitude and longitude
(Hargreaves, 1956).

Private Well Permit Records
The Town of Weston identified irrigation as a large fraction of water consumption within Weston.
Individual water users may prefer to irrigate using water pumped from a private well rather than
expensive water treated to drinkable standards and distributed by the MWRA. The Town of
Weston Board of Health therefore shared private well permit records with MAPC so that MAPC
analysts could clarify the relationship between water pricing, well installation, and water
consumption in Weston.

Planned Development & Population Projections
As the Town of Weston has identified water used for landscape maintenance as an important driver
of water consumption in Weston, future developments and irrigated lot sizes are important to
creating a forward-looking set of water management recommendations. MAPC analysts created a
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list of planned and ongoing development projects in Weston through the MassBuilds development
database (MAPC, 2018) and through consultation with the Weston Town Planner.
The study period, 2013 – 2018, includes a severe drought. Weston’s storage tank ran out of water
during the drought of 2016, leading to water conservation restrictions and a new water use fee
structure penalizing excessive use that are still in place today. In the future, precipitation and heat
patterns may change in ways that challenge Weston’s water delivery capacity. We used individual
meter-level consumption records combined with precipitation, temperature, and potential
evapotranspiration records to understand how different customer categories as well as structure
and land cover areas responded to changes in temperature, precipitation, and evapotranspiration.

WATER CONSUMPTION ASSESSMENT
Highest Users
MAPC analysts identified the top non-municipal water users. We identified these users by summing
the total water use over the period for which Weston provided meter-level billing data. Table 1
shows the top non-municipal water consumers in Weston.
Table 1: Weston Top Non-Municipal Water Consumers

Meter Number

Parcel ID

Use Description

Water Consumed, 20142018 (ft3)

69292882

Unmatched

Unmatched

5,249,300

71941051

Unmatched

Unmatched

5,249,300

62266842

041_039_000

Nursing Home

2,836,500

30

022_013_001

Unmatched

2,601,600

28

022_013_001

Unmatched

2,467,600

00003319

041_042_001

Other living facility MDL-94

2,363,300

0070288626*

038_003_000

College or University

2,346,200

007028862601*

038_003_000

College or University

1,780,000

65567755

060_900_000

Unmatched

1,524,300

17147287
67284446

044_015_000
024_001_020

Public School
Unmatched

1,330,200
969,300

66425705B

038_005_000

Single Family Home

937,100

In total, Weston’s metered water users consumed 2,400 mega-gallons of water between 2014 and
2018. The 20% most intensive users account for 55% of water consumed by Weston (Figure 3). This
trend is less skewed when considering only single-family homes, and more skewed in other customer
categories. For example, less than 2% of meters associated with housing other than single-family
homes accounts for 40% of all water use by meters at residences that are not single-family homes.
The list of top water consumers in Weston sheds light on the diversity of user types within this
category which includes two-family homes, multi-family homes, nursing homes, and dormitory-style

*

Usage calculated over only three years, so use per season is likely even greater than suggested by this figure.
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housing (Table 1). The “Customer Categories” section below also reports the top water users within
each customer category.

Unaccounted Water
Our analysis found Weston’s water meter billing records reflect a total of 2,400 mega-gallons, or
1.35 mega-gallons per day, between August 15, 2013 and October 31, 2018. The Massachusetts
Water Resources Authority (MWRA) Annual Statistical Reports report supplying Weston with 3,200
mega-gallons between November 2014 and August 2018.

Customer Categories
The largest group of water customers in Weston are single-family homes (Figure 1). Parcels
identified as the locations of single-family homes account for 92% of parcels with water meters
and 83% of water consumed, on average (Figure 2, Table 2). The next largest consumer of water
is uncategorized users, who consumed 5.8% of total water consumed in Weston, followed by other
residential users, educational facilities, commercial users, and lastly municipal customers (Figure 1,
Figure 2, Table 2). It is noteworthy that educational customers comprise just 0.7% of customers but
used 4% of Weston’s water during the study period (Table 2).

Figure 1: Share of parcels with water meters in Weston by customer categories. Categories based on land use descriptions from the Town
of Weston's parcel database. Consumption data from 2014-2018.
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Figure 2: Share of water consumption in Weston by customer categories. Categories based on land use descriptions from the Town of
Weston's parcel database. Consumption data from 2014-2018.

Figure 3: Water consumption attributable to users in Weston

Of the top 21% of water users, a significant minority of meters appear to correspond to businesses,
educational and religious institutions, and other non-residential uses. However, 94% of those meters
correspond to single-family homes. While installation of private irrigation wells has been suggested
as one method to reduce demand on Weston’s water distribution system, 25 of the 817 singlefamily homes that used more than 100,000 cubic feet of water during the study period had
irrigation wells installed before or during the study period. All but six of those meters had irrigation
wells installed during the entire study period, suggesting that while private irrigation wells could
13

reduce water use, residences with private irrigation wells may still consume large volumes of treated
water.
The meters that consumed more than 100,000 cubic feet of water which were not associated with
single-family homes largely fell into the categories of child care facilities, churches/places of
worship, colleges and universities, private elementary school, office building, professional building,
public schools, multifamily housing, and other living facilities. Only two of the 865 meters using more
than 100,000 cubic feet of water during the study period are municipal facilities.

Table 2: Weston water consumers' consumption by category, 2014-2018.

Customer Type
Single Family Homes
Other Residential
Commercial
Education
Municipal
Uncategorized

Percentage of Customers
92%
4.7%
1.2%
0.7%
0.2%
1.4%

Percentage of Total Use
83%
5.1%
1.6%
4.0%
0.5%
5.8%

Water consumption follows distinct patterns among different customer types. Different types of
water users vary in terms of demand by consumption season (Figure 4). Single family homes, other
residential users, and educational water users consume less water during the winter and more water
during the summer on average. However, commercial water users appear to use about the same
amount of water in the summer and winter. The increase in summer water demand is especially
strong among single-family homes, whose mode shifts from less than 1000 cubic feet per season in
the winter to more than 1000 cubic feet in the summer.
The figure below shows a smoothed density plot of the distribution of total average consumption in
a semiannual period by the customer categories with more than 30 members in Weston (Figure 4).
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Figure 4: Distribution of average water use by season (rows) and customer type (colors). Frequency-normalized histogram smoothed by
kernel density function.

While the typical consumption of residential users is clearly distributed differently from the
consumption of commercial or educational users, which is much more variable by consumer,
differences appear between single family homes and other residential users, and even between
single family home summer and winter usage. Meters installed at single family homes use more
water on average than other residential meters, especially in the summer.
Commercial and Educational water users vary much more than residential users in terms of how
much water is typically consumed over the course of a season. For example, 86% of “Other Housing”
users consume between 100 and 10,000 cubic feet on average. In contrast, only 54% of
educational customers use between 100 and 10,000 cubic feet of water per summer.
In all categories, water consumption is greater on average in the summer season. Forty-three
percent of customers use more than 10,000 cubic feet per summer and 2.5% use less than 100
cubic feet.
Residences other than single family homes and educational users display irregular patterns where
one or more clusters of users consume much less or much more water than the general tendency for
that category. These use patterns may be driven by unusually high- or low-volume users within that
category: For example, a high school with extensive athletic fields may consume much more water
than other education facilities, while a private home-schooling collaborative that serves only a few
students will likely consume much less water. Variability at the tails may also be driven by meter
type. For example, meters associated with multi-family housing may be associated with a one15

bedroom apartment or with the sprinkler system that waters the entire complex. While it is difficult
to reliably identify these differences in purpose throughout the entire set of meters, we recommend
the reader keep these considerations in mind as they interpret the findings.

Sector-Specific Usage Patterns
Our analysis reveals that seasonality and consumer type play a large role in the nature of water
consumption in Weston. Residential consumers (including single family or other residential, defined
as other housing and two-family units), have notable increases in water usage increases during the
summer metering season, roughly double their winter consumption. Commercial entities follow a
similar trend, though with slightly higher average use in both seasons. Educational facilities are
comparable to commercial entities in total summer use but exhibit less seasonality. Miscellaneous
parcels (including parcels with no listed use and parcels categorized as “other/unclassified”) exhibit
use patterns that differ from the typical doubling of usage in the summer. Parcels with no listed use
have the highest consumption per season of any category (and the second highest total consumption
in the study period) but do have similar summer/winter ratios. Parcels categorized as
“other/unclassified” have small summer usage and high winter usage, comparable to the summer
usage of a commercial entity.
Below we elaborate on the results in the context of the top four consumers with known uses: single
family residences, other residential parcels, commercial entities, and educational facilities. We also
offer recommendations that may help to better understand the nature of consumers with
unclassified/unknown parcel uses.
Residences: Single Family
Most notable due to the sheer magnitude of use and number of parcels, single family residences
consumed the most water of any category in the time period. On average, single family residences
used approximately 15,000ft3 of water, or roughly 112,208 gallons. This is the equivalent of
draining over ten 12ft x 24ft x 5ft deep swimming pools or taking 6,524 eight-minute showers (in
a household of four, this would mean each person taking about 9 showers a day over the course of
the summer metering season). Furthermore, this usage pattern does not uphold during the winter
metering season, with total usage declining to 43% of summer usage. The cause of this decline is
not apparent given data constraints, however, common summer practices such as irrigation and
recreational purposes may play a large role.
Policy priorities for single family homes should be to both reduce total demand during summer
metering seasons and increase water-use efficiency year-round. Educating homeowners on
responsible water usage practices will help ensure sustainable use into the future.
Other Residential
Other residential homes (other housing and two-families) exhibit similar trends to single family
homes, with summer metering season’s usage nearly doubling from winter’s usage. This is more
pronounced among other housing versus two-family homes, with other housing seeing the largest
summer-to-winter increase (2.7x as much in the summer season) and largest residential consumption
in a given season (Figure 4). This may be the result of seasonal practices as described for single
family homes, including irrigation and recreation.
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Within the residential customers that are not single-family homes, the greatest share of water
consumed is allocated to multifamily housing locations, condos, nursing homes, and residences
classified as “Other Living Facilities” (Figure 5). While Multifamily residences consume the greatest
share of water within this customer category, it is important to note that multiple housing units are
located on the same parcel and considered the same “customer” in this analysis, and therefore
water efficiency per person may be greater in this category than in the Single-Family Homes
customer category.

Figure 5: Share of water consumption by residences other than single-family homes by residence type. Water consumption data from
2014-2018. Category names from Weston’s Computer-Assisted Mass Appraisal database.

The highest consumers in the “Other Residential” category are the following:
•
•
•

Wingate at Weston nursing home
Maplewood at Weston assisted living facility
One multifamily housing site with a single mater containing four housing units and 14 rooms
according to Town of Weston assessor records.

Policy priorities for other residential sites should be to both reduce total demand during summer
metering seasons and increase water-use efficiency year-round.
Commercial
Commercial entities tend towards higher than average year-round consumption and are similar to
residential consumers in their summer-to-winter use patterns (Figure 4). This may be the result of
maintaining larger buildings and landscapes than the average residential home and is likely driven
by seasonal practices.
The most intensive water user sub-categories within the “Commercial” group of customers include
church and faith-based sites and office buildings (Figure 6). It is notable that Town of Weston parcel
17

data classifies apparently faith-based parcels into a number of upper-level land use types. For
example, a Catholic conference center and a Catholic Seminary are classified as “Commercial”
while a Catholic university is classified as “Educational.”

Figure 6: Share of water consumption by customers classified as "Commercial." Customer classifications from Town of Weston parcel
data, 2014-2018. Water consumption data from the Town of Weston, 2014-2018. Category names from Weston’s Computer-Assisted
Mass Appraisal database.

The highest individual water consumers in the “Commercial” category are the following:
•
•
•
•

Liberty Mutual Insurance Company Riverside Road site
Commonwealth of Massachusetts Turnpike building on Riverside Road
Pope John XXIII National Seminary
Campion Center Concord Road site

Policy priorities for commercial entities should be to both reduce total demand during summer
metering seasons and increase water use efficiency year-round.
Education
Unlike other top users, educational facilities as a group do not exhibit strong summer-to-winter
changes in use (Figure 4), with consumption approximately 22,000 ft3 of water consumed both the
summer and winter metering seasons. This consistent and high usage may be the product of yearround maintenance of buildings and facilities rather than seasonal practices. However, a small
fraction of education customers do use substantially more water in the summer (Figure 4).
Higher education facilities and public schools constitute the greatest water consumers within the
“Education” customer category (Figure 7). Specifically, this analysis identifies Regis College and the
Weston High School as the most consistent extreme water consumers in Weston.
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Figure 7: Share of water consumption by education facilities in Weston by educational sub-category. Customer classifications from Town
of Weston parcel data, 2014-2018. Water consumption from the Town of Weston, 2014-2018. Category names from Weston’s
Computer-Assisted Mass Appraisal database.

The highest individual consumers in the “Education” category are the following:
•
•
•

Regis College, owner of several high-consumption parcels
Weston High School
Woodland School

Policy priorities for educational facilities should be to implement reductions in water usage by
prioritizing necessary maintenance and streamlining general upkeep. Additional savings may be
possible with installation of water-efficient appliances.

Consumption and Land Use
Analysis of water consumption at meters associated with residential buildings demonstrated a clear
pattern of older buildings consuming less water than newer buildings. While the majority of
buildings constructed after the year 2000 used water in volumes comparable to buildings
constructed prior to 2000, the most extreme water consumers were all buildings constructed after
the year 2000 (Figure 8). These users consumed most water during the summer billing periods.
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Figure 8: Relationship between season water consumption, structure year built, and time of year

Impact of Water Management Reform
To understand how the changes in water rate structure and water use restrictions enacted in 2016
have impacted water use in Weston, MAPC analyzed Annual Statistical Reports (ASR) delivered by
the Massachusetts Water Resources Authority (MWRA) to Weston. Annual Statistical Reports
document the amount of water supplied from the MWRA to Weston in comparison to past years.
MAPC analysts synthesized the information from multiple ASRs into a unified time series of monthly
water delivery from the MWRA to Weston between 2014 and 2018 (Figure 9).
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Figure 9: Variation in Monthly Weston-wide Water Consumption

The study period centers on 2016, which was characterized by exceptionally high water use. While
only two years of summer water use data are available since 2016, summer water use in those
years appears different from summer water use in the two years preceding the drought of 2016.
In the two years preceding 2016, Weston consumed water above or near 3 million gallons per day
for three consecutive months. In the summers of 2017 and 2018, water use only exceeded 3 million
gallons per day for one month during each summer. This new pattern could reflect a change in
water use behavior across Weston induced by the new water conservation measures and change
in rate structure. However, Weston should continue to monitor patterns of summer water use to
determine whether this change is sustained into the future.

Trends in Private Well Utilization
While irrigation wells have been installed at a relatively stable rate between 2002 and 2016, the
rate of private well installations nearly doubled in2017 and 2018, likely in response to newly
introduced water rate structures and conservation bans (Figure 10). The typical consumer with an
irrigation well as of 2018 was situated on a larger lot and had a substantially larger living area
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and more rooms than a consumer without an irrigation well. The higher water requirement associated
with large lots and living spaces may provoke users to adopt private irrigation wells rather than
pay for large volumes of metered water.

Figure 10: Number of private well permits requested per year from Weston Board of Health.

This trend is not guaranteed to continue as the drought of 2016 grows more distant in Weston water
consumers’ minds, but should it continue Weston both monitor the impacts of private irrigation well
installation on water demand and on local groundwater levels. Given the large per capita water
demand in Weston and the prevalence of high water consumption by large, irrigated lawns, Weston
should consider the impacts of irrigation withdrawals on nearby water supplies. A portion of the
Weston’s northeast lies in contributing area to the Cambridge Reservoir, part of the City of
Cambridge’s surface water supply (Figure 11). Further, Weston’s South and West boundaries are
directly adjacent to public water supply service territories in Wayland, Wellesley, and Natick. High
levels of groundwater withdrawals in Weston may impact groundwater levels, river discharge,
water supply, and freshwater ecosystems in the vicinity.
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Figure 11: Locations of Private Wells Installed or Abandoned in Weston 2002-2018with Regional Water Resource
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WATER DEMAND FORECAST
This analysis finds water demand in Weston to be driven primarily by population and the
prevalence of single-family homes, a small number-of high-consuming schools, universities, and
businesses; and a combination of weather- and land use-driven irrigation requirements. The
following section breaks down each contributing factor and summarizes the evidence for whether
that factor will drive greater or less water demand in the future.

Population Growth
Population growth in Weston depends primarily on the approval of development projects, zoning,
and infrastructure investments. Current zoning favors large lots to ensure the sustainability of
Weston’s decentralized wastewater treatment paradigm in which each residence possesses a septic
system that discharges wastewater into the ground on site. Should Weston maintain this system,
Weston’s population is not expected to grow substantially in the coming decades. The University of
Massachusetts Donahue Institute (UMDI) project a 14% decline in population between the 2010
Census population count and 2035 based on observed trends in births, deaths, and migration by
demographic cohort (UMDI, 2015).
In contrast, the MAPC 2015 population projections suggest population growth of either 1.5% or
4% in Weston between 2010 and 2030 depending on whether trends estimated from 2010-2015
data continue or the greater Boston region attracts young adults at accelerating rates, more and
more seniors choose to downsize, and more and more young households move to urban living rather
than single-family homes (MAPC, 2015). The latter scenario better reflects observed trends in the
last five years. Similar to the MAPC “Stronger Region” scenario population projections, the Weston
Water System Master Plan uses an assumed 5% population growth over the 2010-2030 planning
period based on 2010-2018 U.S. Decennial Census population data and American Community
Survey population estimates (Town of Weston and Wright-Pierce, 2019). Based on this assumed
population growth rate, Weston’s population will change from an estimated 11,289 in 2017 to a
projected 12,044 individuals in 2037.
It is important to note that while trends in births, deaths, and migration in Weston and the greater
Boston region are important drivers of local population, large housing development projects and
sudden shifts in industry will also influence Weston’s population. Two Chapter 40B housing projects
are currently under review by Weston’s Zoning Board of Appeals. If approved, these projects
would add 180 and 200 multifamily units respectively. In addition, 26 new condominiums and 25
new single-family homes are currently being developed within Weston with estimated completion
dates between 2020 and 2025 (Town of Weston). If occupied immediately, these new residential
units would add rapidly to Weston’s population growth. While planned housing projects include a
share of single-family homes, a greater share of new units may be multifamily units in at least the
immediate future.

Land Use and Landscape Design
Weston municipal staff identified a trend of larger homes and lot sizes in recent years. This analysis
confirms that trend (Figure 12).
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Figure 5: Relationship between single-family home living area and year built in Weston

While most homes in Weston were built after 1925, there appears a distinct upward trend in the
living area of single-family homes built after 1950. In addition, single-family homes constructed in
the vicinity of the year 2000 include a group with very large living area (more than 10,000 square
feet). Only a few homes constructed before 1970 exceed this size. Notably, a cluster of singlefamily homes with smaller living area have also been constructed since 2000, though these defy the
gross trend.
Water use summarized at the parcel level indicates trends in the way customers and/or property
managers use water. Larger buildings are more frequently associated with both conventional meters
read twice a year and a dedicated “summer service meter” which is read only once a year. Lots
with a mix of conventional meters read twice a year and summer service meters tend to be larger,
less frequently single-family homes, and have large building square footage.

High-Consuming, Non-Residential Users
This analysis has identified the top water users in Weston at the parcel level. The list of top users
favors businesses and institutions with large lots, fields, and landscaped grounds, as well as several
alternative residences such as nursing homes and assisted living facilities. Growth in these sectors
could increase water demand within Weston.
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Climate, Weather, and Change
Several meteorological factors interact to drive water demand and water shortages in Weston.
First, precipitation deficits in the Chicopee River Basin and high demand among all MWRA water
supply customers drive water shortages in MWRA drinking water service areas such as Weston.
Second, within Weston’s boundaries low precipitation and high temperatures during the growing
season drive high water demand for irrigation. Even when MWRA water storage is ample, high
demand within Weston has proven to challenge the ability of Weston’s water infrastructure to
deliver that water to customers at the rate at which the water is in demand. Therefore, the most
important meteorological factors that influence Weston’s water supply sustainability are
precipitation, temperature, potential evapotranspiration, and their temporal properties. In
combination, they create both high water demand within Weston and low water supply in the entire
MWRA service area. influence the frequency, duration, and severity of drought.
Massachusetts has historically experienced droughts severe enough to disrupt agriculture,
commerce, and water supply. For example, the Drought of 1965 (1962-1969) led to Drought
Disaster Area declarations in 11 Massachusetts counties (New England Historical Society, 2019)
and reduced storage in the Quabbin Reservoir to 30% (Fortier, 2017). Severe droughts also
occurred in the 1980, 1988, 1999 (Ross and Lott, 2003; MA EEA & MEMA, 2019), and 2016 (MA
EEA and MEMA, 2019). Based on this history it is reasonable to expect droughts of comparable
magnitude to occur in the future. However, global climate change caused by elevated atmospheric
greenhouse gas concentrations may alter the frequency and severity of future droughts in
Massachusetts.
Droughts are a complex socio-hydrologic phenomenon driven by a confluence of meteorological
and economic factors. Recent climate modelling studies indicate that New England will experience
more total annual precipitation on average in the coming decades, but with continued occasional
summer-fall dry spells (NECASC, 2018). This suggests fewer multi-year droughts like the Drought
of 1965 (1962-1969) and continued occurrence of acute precipitation deficits accumulating over
less than a year, similar to the drought of 2016.
Increasing temperatures will interact with shifting precipitation regimes to change the way droughts
manifest in Massachusetts. While winter precipitation is expected to increase, most winter
precipitation is expected to increasingly arrive as rain rather than snow (NECASC, 2018). The lack
of melting snowpack in the spring will reduce groundwater recharge. Similarly, increasing
temperatures will increase potential evapotranspiration and place further demands on
groundwater resources. The combination of declining snowpack and increasing evapotranspiration
could exacerbate the impacts of future droughts on flora and increase the demand for irrigation
water in suburban areas during dry spells.

Synthesis
Based on available population, development, and climate forecasts, Weston should expect water
demand to increase in the future. Slow population growth will add to existing demand, especially
if new housing in Weston is added as single-family homes rather than more space-efficient units. If
Weston’s population declines as suggested by the University of Massachusetts Donahue Institute
projections (UMDI, 2015), future water demand may remain similar to demand within the 20142018 study period if the population continues to occupy expansive single-family homes. Occasional
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summer-fall droughts will continue to create acute spikes in irrigation demand, particularly if current
landscaping practices continue.
Private irrigation well adoption may offset the impact of these spikes on Weston’s water system
performance, but current data are not sufficient to quantify this effect. Conservation measures
enacted in 2016 may also reduce summer water demand in at least normal years, but the measures
have not been in place for a sufficient duration to quantify their effect on peak demand.
These projections suggest action is needed to maintain water supply system reliability and avoid
shortages similar to the shortage that occurred in the summer of 2016.

RECOMMENDATIONS
Strategic Recommendations
A hydraulic assessment of Weston’s water system finds that given peak-demand water consumption
rates and the pumping capacity at Weston’s water storage facilities, the system essentially lacks
active storage (Town of Weston and Wright-Pierce, 2019). Without an active storage buffer, the
town’s distribution system is vulnerable to again running dry as it did in 2016.
To avoid similar occurrences in the future, Weston may pursue actions that either expand Weston’s
capacity to supply water, reduce peak water demand, or a mix of both. The sections below outline
a three-pronged approach based on reductions, efficiency improvements, and education measures
to reducing demand and increasing awareness about water conservation. Combining these
measures with a strong governance framework will help enable Weston to not only reduce current
peak demand but maintain a sustainable demand under changing climatic conditions and future
development.
The Approach: Reductions, Efficiency Improvements, and Education
Our recommendations are based on a three-pronged approach that incorporates a mix of
reduction, efficiency improvement, and education initiatives. The combination of these seeks to
reduce demand and prevent further management issues into the future.
Reductions and efficiency improvements are a pair of measures that often go hand-in-hand and
will be useful interventions for most consumers. Educational interventions serve as a complement to
reduction and efficiency improvements. For example, outreach programs and sustainability
workshops can help inform residents and businesses about conservation measures and encourage
future sustainable use.
A policy-based approach to reduce demand in Weston will require a mix of different initiatives.
We have outlined these initiatives based on consumer profiles, which highlight how different
consumers use water and which policy interventions may best improve their consumption patterns.
Considering water-demand issues categorically by consumer helps to streamline the demand
management planning process and clearly establishes the unique strengths and challenges within
each profile.
The Role of the Consumer
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Category

Summer/Winter
Ratio

Parcels

Summer Average

Winter Average

Total Consumption

Single Family

3,183

15,231

6,533

2.3

249,215,283

No Listed Use

47

53,674

41,340

1.3

14,978,300

Other Housing

149

19,152

7,038

2.7

13,689,300

Commercial

39

22,496

10,969

2.1

4,946,400

Education

18

22,280

20,343

1.1

2,619,400

Two Family

17

7,393

5,000

1.5

807,700

Municipal

6

6,379

4,641

1.4

255,200

Other/Unclassified

1

9,525

22,340

0.4

149,800

Average
Table 1: Consumption profiles by consumer category. Units are in cubic feet (ft3). Usage measures are based on parcels with semi-annual
meters. Total consumption measures water used from the earliest read date to the last read date for each corresponding consumer
category. Data begin in October 2013 and end in approximately May 2018.

All consumers, commercial or residential, large or small, play an equally important role in conserving
water and reducing demand in Weston. However, the problems faced by consumers vary across
categories (Table 3). An educational institution may need to focus their efforts reducing their total
water consumption, while a residential consumer may focus on more efficient consumption. Here, we
distinguish reductions and efficiency improvements. A reduction entails stopping a water-consuming
practice or minimizing it where possible. An efficiency improvement entails making a practice less
water intensive. Some consumers may need to adopt more efficient water- consumption practices,
while some may need to reduce their consumption. Most need to do some combination of both.
Below we explore each consumer category’s use patterns and offer policy options that touch upon
one or multiple aspects of our three-pronged approach.

Potential Interventions and Solutions
Water demand management
Outdoor Water Use
This analysis finds evidence that water conservation restrictions enacted in 2016 influenced Weston
water users’ water consumption patterns. After 2016, Weston’s overall water consumption dropped
in all but the most extreme summer month in terms of low precipitation, high temperature, and
overall potential evapotranspiration. This suggests that before water conservation restrictions were
enacted, Weston water users may have irrigated profligately without being mindful of how much
water landscaping actually requires. We recommend that the Town of Weston capitalize on this
change in attitude by continuing to conduct outreach related to efficient water use so that these
efficiency improvements are sustained even as the urgency of the water crisis of 2016 fades from
memory. To further reduce the risk of a shortfall, we recommend that the Town of Weston pursue
additional strategic actions to reduce peak water demand.
Assuming the existing conservation program has functioned primarily by reducing the incidence of
overwatering existing landscaping, Weston might be able to further reduce peak summer demand
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by promoting landscaping with lower irrigation requirements. The “Xeriscaping” movement may
conjure images of the American Southwest, but water-efficient landscaping is possible in
Northeastern suburbs like Weston. Water-efficient landscaping practices may include using dripor soak-irrigation rather than spraying water from above, mulching to reduce evaporation, and
selecting higher proportions of drought-resistant plant species. Grouping plants by water
requirements, timing watering, pruning, fertilizing, and transplanting carefully, and shaping soil to
retain water are all strategies that maximize landscape verdance while using less water. The
resources below all provide information, advice, and assistance on water-efficient landscaping.
Indoor Water Use
This analysis finds evidence that newer, larger homes in Weston consume more water than older,
smaller homes. Homes on larger lot sizes also consume more water. While much of this pattern may
be attributable to lawn irrigation, the general pattern persists in the winter months. We therefore
recommend that Weston conduct outreach on indoor water use efficiency.
Given the prevalence of large homes, we suggest outreach focused on eco-luxury alternatives to
common luxury features such as whirlpools, jacuzzies, and luxury shower features. Weston is also
host to a smaller percentage of older homes. While the older homes typically consume less water
than newer homes, that does not mean that leak-prevention pipe and utility maintenance will not
reap overall efficiency improvements. Common efficiency improvement targets include aging, highvolume toilets, high-volume shower heads, and laundry facilities. Outreach related to adopting
water-efficient appliances should also include information on water-efficient use practices to
combat the tendency for technological efficiency improvements to actually increase overall
consumption (e.g. Tsao et al., 2010).
Local Resources and Examples
Concord Water System Reform: The Town of Concord recently conducted a comprehensive review
and reform of their water system to promote water-efficiency, including both indoor water use and
outdoor water use. We recommend reaching out to Concord municipal staff for advice on program
successes, failures, and best practices.
<https://concordma.gov/349/Saving-Water-Indoors>
WaterSmart Consumption Monitoring: The Town of Natick and City of Medford recently partnered
with WaterSmart program which allows water customers in each municipality to opt-in to automatic
meters and software that streamlines consumption tracking and payment. Customers who opt in to
the WaterSmart program increase billing frequency to monthly. This program both increases
customers’ awareness of their own usage patterns and provides municipal governments with finerresolution data on usage patterns across the municipality.
< https://www.watersmart.com/>
Academic Agricultural Extension Programs: The University of Massachusetts and University of
New Hampshire systems both sponsor agricultural extension programs with resources dedicated to
water-efficient landscaping. The University of Massachusetts Center for Agriculture, Food, and
Environment hosts a page dedicated to information on landscaping practices that conserve water,
a dedicated email and twitter lines for home garden and landscape questions, and services such as
soil testing, plant problem diagnostics, and tick testing for home landscapers.
<https://ag.umass.edu/landscape/fact-sheets/landscaping-to-conserve-water>
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The University of New Hampshire Extension Program also hosts information resources on waterefficient landscaping practices accessible to homeowners and offers soil testing services, plant
diagnostic services, and master gardeners available through phone and email to answer questions
related to home, gardening, and lawn care.
< https://extension.unh.edu/resource/using-water-efficiently-landscape>
Massachusetts Water Resources Authority Water Conservation Tips: The Massachusetts Water
Resources Authority, which supplies Weston’s water, hosts a centralized page on gardening and
landscaping technology and practices that promote healthy lawns and water conservation.
< http://www.mwra.com/comsupport/conservation/gardeningtips.htm>
Data management
Like water, water consumption data are a precious resource. Assessments like this report can
leverage water consumption data to create insights that help cities and towns manage water more
efficiently, sustainably, and equitably. However, the usefulness of analytical findings is limited by
the completeness, accuracy, and resolution of the water consumption data. To improve the utility of
future water consumption analyses, we recommend the following data management strategies:
•

•

•

•

•

Enforce a unique meter number/distribution point relationship. At present, the municipal
water consumption records include numerous instances of meter numbers that are associated
with multiple sites and sites listed under multiple meter numbers. Retiring meter numbers
when meters are retired, assigning new meter numbers to new meters when they are
installed, and adding identifiers to existing redundant and duplicate meter numbers creates
a more efficient system and prevents analytical errors.
Create a data dictionary that documents the meaning, units, and other key information
related to the attributes of each billing record stored in the MUNIS or other consumption
tracking database. Without understanding what quantities and attributes are being
measured in a dataset, analysts cannot fully utilize the information to analyze patterns and
make recommendations.
Standardize spatial information attached to each meter number: This project demonstrates
Weston’s interest in spatial patterns of water consumption. To facilitate further analysis of
these trends in the future, we recommend that Weston attach precise geographic information
to each meter number in the MUNIS or other water consumption tracking system in the form
of GPS coordinates. This is information that could be collected the next time staff take meter
readings.
Document meter type in the MUNIS or other water consumption tracking database. While
most water meters in Weston are billed semiannually, a subset are billed annually (typically
after a period of summer service). Distinguishing between the two meter types clearly in the
database would clear confusion in understanding temporal use patterns.
Standardize reading interval: Most meters in Weston are billed semi-annually, and
communications with municipal staff indicate the assumed period of consumption in each bill
is six months, spanning either May through October (Summer) or October through May
(Winter). MAPC analysts found that the actual read dates listed in meter records varied
widely so that some billing periods reflected use between periods significantly shorter and
longer than six months and periods not centered on solar summer or winter (for example,
readings taken in January followed by April. Further, we found many instances of duplicate
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•
•

•

•

readings in which meters were read in consecutive months and billed to the cumulative usage
at the latter reading, as well as instances in which readings appear to have been skipped.
Standardizing reading time enables a clearer analysis of how individual water users’
behavior change by season, weather, and other factors.
Record usage at more frequent intervals: While bi-annual water bills are efficient, more
frequent individual meter readings would create more insight on individual usage patterns.
Consider installing digital smart meters: Digital smart meters take readings on much more
frequent intervals than manual readings. Further, they can be programmed to report
cumulative usage at a standardized interval. Digital smart meters also enable enterprising
citizens to track their individual water use patterns and make adjustments that promote
water efficiency.
Track private well withdawals. Groundwater withdrawals through private irrigation wells
are unregulated but draw on the same subaqueous aquifers that feed surface water
resources and public water supplies. While private well usage cannot be billed, maintaining
records of water consumption at private irrigation wells provides a platform by which
municipal and state entities can monitor private groundwater withdrawals to ensure the use
of this resource remains within sustainable bounds.
Share private well data with neighboring municipalities: Weston lies adjacent to several
municipalities whose drinking water is sourced from public water supplies. Further, Weston’s
northeast portion overlays a substantial portion of Cambridge’s surface water supply
watershed. Withdrawals from private wells in Weston and neighboring communities could
impact groundwater levels and surface water supplies across municipal boundaries. While
Weston’s water is sourced from the MWRA, neighboring communities depend on local
ground and surface water resources. Sharing information on potential withdrawals will
facilitate responsible stewardship of these shared resources.

Infrastructure
Based on the results of our analysis, it is (un)likely that demand management strategies will be
sufficient to maintain water supply reliability in Weston under future development. Our analysis of
climate impacts on water supply cast the ability to reliably supply water into further doubt. [specifics
about under what condition supply failures could become common]. The future occurrence of these
conditions is uncertain, but the consequences could be severe. We therefore recommend that Weston
explore options to expand its storage and delivery infrastructure and pursue low-cost actions that
would make a future storage expansive, quick, and streamlined should it become necessary.
Data infrastructure are another critical point in Weston’s water management system. Understanding
users’ demand patterns is key to developing successful hydraulic designs and demand management
plans, but the system used to track water consumption records in Weston is difficult for municipal
staff to use, poorly documented, and the data extracted to support this study were often hampered
by incomplete meter records, duplicate meter numbers, redundant meter numbers, and recording
errors. While the system and its maintenance are impressive for such a large set of meters, clerical
errors are inevitable in such a large manually recorded dataset. Installing smart meters would both
reduce the rate of such errors and allow municipal staff to explore patterns of use at a finer
temporal scale than semiannually. For example, Weston could use smart-meter records to better
understand, plan for, and mitigate peak-hour demands which strain Weston’s system.
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Water sourcing
Since 2002, private irrigation wells have been installed in Weston at a rate that exceeds the rate
of new development, suggesting a shift away from irrigating existing yards with MWRA-supplied
potable-quality drinking water and toward tapping existing groundwater sources. This shift
alleviates strain on Weston’s water storage infrastructure, and our analysis suggests that were the
rate of private irrigation well adoption to continue, [describe effects on water supply reliability in
future climate/development scenarios, including trends in the type of development installed (e.g.
dense 40B multi-family housing which is unlikely to use that much irrigation per capita)]. However,
municipalities in the region which have undergone a similar shift from irrigating with metered water
to irrigation through private wells have experienced negative environmental impacts from local
groundwater withdrawals (Dawson and NepRWA, 2003).
Our analysis delivered inconclusive results regarding the effect of private wells on water
consumption at sites at which private wells have been installed. Similar studies in other areas have
shown that extensive withdrawals from private, unregulated wells can lead to declines in
groundwater levels and surface water supplies. Given the large presence of irrigated lawns in
Weston, we recommend that Weston monitor private irrigation well installations concurrently with
metered water use at the site of newly installed irrigation wells. Weston can use this information to
estimate the rate of pumping from private wells within Weston and conduct further studies on the
impact of private well withdrawals on local aquatic ecosystems. Lower groundwater levels impact
water users who rely on public groundwater supplies, critical habitat areas, and surface water
levels. Shallower rivers, streams, ponds, and lakes could lead to widespread ecological change due
to higher stream temperatures, lower dissolved oxygen levels, and higher concentration of
pollutants. In combination with warmer future temperatures, declining groundwater levels could
severely impair freshwater ecosystems within Weston and the Upper Charles. We therefore
recommend a pro-active and multijurisdictional approach to monitoring the potential for excessive
groundwater withdrawals in Weston and adjoining Upper Charles River watershed communities.

Municipal Enforcement and Responsibility
Encouraging and enforcing more sustainable water-consumption is in-part the responsibility of the
municipal government. Town leaders play a key role in holding all consumers to a decided upon
standard and can help facilitate transitions that make it possible to adhere to such a standard. The
strategies we present here will be possible if a strong governance framework that includes
implementation and maintenance of demand management initiatives is established. The success of
the water conservation measures put into action in 2016 is notable example of such an intervention
on behalf of the town government. Continuing these efforts will be beneficial to directing consumers
towards more robust and sustainable consumption patterns.
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