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RECOMMENDATION: 

For information only. At the beginning of each year, staff provide the Board with a review of the 
previous year's water use data and discuss trends.  

DISCUSSION: 

This staff summary provides an overview of water consumption by communities; base and 
seasonal water use trends; use by MWRA’s partial and emergency customers; and reservoir 
withdrawals and reservoir status. Water use continued the long-term trend downward. 

Water Consumption by MWRA Communities 

Calendar year 2021 water consumption by all MWRA communities of 180.6 million gallons per 
day (mgd) was 3.3 mgd (1.8 percent) lower than 2020, as shown on Figure 1. 

 Figure 1 – Total Consumption by MWRA Communities (1980 to 2021) 

150

170

190

210

230

250

270

290

310

330

1980 1985 1990 1995 2000 2005 2010 2015 2020

m
gd

2021 –180.6 mgd 

V A.1
2/16/22



2 

System wide, 2021 had a maximum day withdrawal of 305.9 mgd on June 28 (one percent lower 
than 2020). At the opposite extreme, the Friday after Thanksgiving Day, at 156.3 mgd, and the day 
after Christmas, at 151.9 mgd, were the lowest two days of the year, but both slightly higher than 
last year’s Christmas. Figure 2 below shows daily system withdrawals since 2004.  

Figure 2: Daily System Withdrawals 

Demand from MWRA’s largest customer, the Boston Water and Sewer Commission, was 58.8 
mgd, which was just slightly higher than last year by 0.3 mgd (0.55 percent). Current Boston 
demand continues to be lower than demand before 1900 as shown on Figure 3 below. 

Figure 3: Boston Water Use (1900-2021)

The pandemic caused substantial shifts in demand during 2020 from the center cities to suburbs 
with office closings and work from home. Calendar year 2021 saw a shift back toward more normal 
demand patterns with a rebalancing of the suburban and center city demand. Many communities 
saw decreases in demand, while Boston saw a slight increase, resulting in an increase in Boston’s 
share of total system demands of 1.8 percent. See Attachment A for community demands and 
system share data.  
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Base or Indoor Demand 

Over time, there have been substantial water use reductions in both base (or indoor) use, defined 
as water use from November to March, and outdoor use (or seasonal use), defined as the increase 
over the base demand during the irrigation season from May to September. Base or indoor water 
use, shown as the red line on Figure 5 below, has dropped substantially over the past several 
decades due to the improvements in the efficiency of water use in homes and businesses as water-
saving technologies continue to increase market share, and consumers react to increases in water, 
sewer, and energy costs. Water use reductions also reflect the success of MWRA and community 
leak reduction programs with reduced pipeline leaks. Countervailing pressures include population 
and employment increases.  

Figure 4: Fully Supplied Communities Demand (1999 to 2021)1 

Seasonal or Outdoor Demand 

Seasonal water use is more variable than indoor demand and driven in large part by weather during 
the irrigation season. Factors influencing seasonal use include the total irrigation season 
precipitation, the number of dry days between rainfall events, temperature, and the total amount 
of sunshine. During drought conditions, mandatory restrictions or general media exposure will 
reduce outdoor use over what it would have been, but dry years still tend to have higher demand. 
Over time, the price of water also influences seasonal use.  

Figures 5 and 6 on the next page show the variation in seasonal water use over time, and both the 
longer-term decline in both base and total use, and the relatively small impact that seasonal demand 
has on total water use. Seasonal use in 2021 of 17.3 mgd was about typical on a volume basis, but 
above average on a percentage use basis, at 10.9%. The early part of the outdoor use season was 
relatively dry, but the later portions saw well above average rainfall.  

1 Certain analyses can only be done on fully supplied communities where MWRA has information on their daily use 
available from MWRA’s revenue meters. MWRA receives data on monthly total use for partially supplied 
communities, but not until they provide that data to DEP in their Annual Statistical Reports in March. Fully-supplied 
communities represent almost 90% of the total annual demand.
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Figure 5: Fully Supplied Communities Annual Base and Seasonal Demand 

Figure 6: Fully Supplied Communities’ Annual Seasonal Demand 
(Labels show demand in mgd)  
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Partially Supplied Communities 

Demand for the partially supplied communities, shown on Figure 7, was up by 1.1 mgd (6.0%) 
when compared to 2020.  

Figure 7: Partially Supplied Communities – MWRA Supplied Demand 
(Daily and Annual)  

Cambridge used 19.4 million gallons over three separate days in August and September. 
Burlington, the newest partially supplied community used 270.8 million gallons in 2021. 

Reservoir Withdrawals and Releases 

Reservoir withdrawals are the metric used to compare to the 300 mgd safe yield of the 
watershed/reservoir system2. Withdrawals include water sold to MWRA communities, as well as 
other non-revenue generating uses in the watershed and MWRA system. Total MWRA water 
withdrawals decreased by 2.44 percent in 2021, from 199.4 mgd in 2020 to 194.6 mgd.  

The pipeline supplying the McLaughlin Fish Hatchery in Belchertown was in service for the entire 
year, with an average withdrawal of 6.2 mgd. Without that withdrawal, total reservoir withdrawals 
for community water supply in 2021 would have been 188.4 mgd.  MWRA began serving the 
hatchery through the dedicated hydroelectric station and pipeline in December 2016.  

Figure 8, on the next page, shows five-year averages of withdrawals from 1980 to present. The 
five-year averaging reduces the effects of year-to-year variability due to weather, and provides a 
good indication of longer-term trends. The average shows a 1.4 percent decrease from 2020, 
although the trend line is essentially flat for most of the past decade.  

2 The 300-mgd safe yield is based on the drought of the 1960s. Use of a less conservative 20-year recurrence drought, 
as allowed by DEP, would result in a safe yield as high as 350 mgd. MWRA’s Water Management Act registration is 
for 312 mgd. 

Annual demands shown as bar plots, while daily is 
shown as a line graph on this composite plot. 
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Figure 8: Total Reservoir Withdrawals – Five-Year Running Average 1980 to 2021 

It is worth noting that since MWRA was created, MWRA has added demand from eight additional 
communities and the McLaughlin Fish Hatchery, as well as the added demand from the growth in 
population and employment within the original service area. Without the added communities and 
hatchery demands, the five-year average demand would have been almost nine mgd lower at 188.6 
mgd. This further demonstrates the substantial improvements in water use efficiency within the 
MWRA service area, which have improved system reliability and allowed MWRA to provide 
service to additional communities in need of that reliable supply. 

Reservoir Status 

Quabbin Reservoir levels were well within the normal operating band and steadily rose through 
the year. Figure 9 below shows a comparison of Quabbin volume levels between 2020 and 2021. 
The green line on the figure shows the seasonal monthly benchmarks for the operating band. Levels 
above the line are considered normal and below the line are considered below normal. Further 
operating bands for varying degrees of drought status are significantly lower still. 

Figure 9: Quabbin Reservoir Volumes for 2020 to 2021 

Quabbin Reservoir spilled 20.26 million gallons to the Swift River in 2021, beginning on July 19 
and spilling for just 18 days. In order to meet metro-Boston water demand and to maintain water 
quality, 48.8 billion gallons of the higher quality Quabbin water was transferred to Wachusett 
Reservoir during 2021. The transfer was equivalent to about 75 percent of Wachusett’s volume 

5-year average withdrawal 
= 197.24 mgd 
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and equivalent to about 80 percent of the water used by MWRA’s customers in the metro Boston 
system. To maintain Wachusett Reservoir in its normal narrow operating band, MWRA released 
38.4 billion gallons to the Nashua River through controlled releases. 

ATTACHMENT: 

Community Water Use Data 
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