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The year 2020 was an unusual water year. The pandemic caused shifts in the patterns of use across 
the service area, with decreasing use in Boston and increases elsewhere, resulting in a substantial 
shift in the shares of use. The drought increased seasonal use, use by partial users and slightly 
increased total use. However, watershed yields exceeded total reservoir withdrawals, keeping the 
Quabbin Reservoir in its normal operating range for the entire year.   

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 Consumption by MWRA Communities  

Calendar Year 2020 water consumption by all MWRA communities of 183.46 million gallons per 
day (mgd) was about 3.24 mgd (1.8 percent) higher than 2019, as shown on Figure 1 on the next 
page. 
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Figure 1 – Total Consumption by MWRA Communities (1980 to 2020) 

 
 

System wide, 2020 had a maximum day demand of 309.09 mgd on August 12th (11.3 percent 
higher than 2019, but slightly lower than the peak during the 2016 drought). At the opposite 
extreme, Thanksgiving Day at 144.18 mgd and Christmas at 144.19 mgd were among the lowest 
seen since MWRA’s creation, but slightly higher than last year’s Christmas. Figure 2 below shows 
daily system demand since 2004. 
 

Figure 2: Daily System Demand 
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Demand from MWRA’s largest customer, the Boston Water and Sewer Commission, was 58.52 
mgd, which was lower than last year by 3.61 mgd (5.82 percent).  Staff attribute this reduction to 
the impact of the pandemic as remote work arrangements kept workers away from their 
workplaces. Current Boston demand continues to be lower than demand before 1900 as shown on 
Figure 3 below. 
 
Figure 3: Boston Water Use (1900-2020) 

 
 
 
Pandemic Impact 
 

While the pandemic did not have a substantial impact on overall system demand, it did create 
demand share shifts within communities.  In the first few weeks of the lockdown in March, total 
demand was down slightly from the prior year, with Boston’s demand down substantially. As 
shown in Figure 4 below, over the course of the second quarter, Boston’s demand was down from 
2019 by 7.8 percent, while the rest of the metro area demand increased by 9.2 percent. Total 
demand increased more with the dry summer and fall conditions, while Boston’s use was below 
the prior year in every quarter. Over the course of the year, Boston’s share of total demand 
continued to be lower than in previous years.  
 
 
Figure 4 – MetroBoston Quarterly Water Use Comparison (mgd) 
 

 Metro Boston Total Boston Non-Boston 
Quarter 2020 2019 % change 2020 2019 % change 2020 2019 % change 
Q-1 147.8 148.7 -0.6 57.6 58.6 -1.7 90.2 90.1 0.1 
Q-2 163.0 158.7 2.7 56.2 61.0 -7.8 106.8 97.7 9.2 
Q-3 194.4 188.6 3.1 65.7 69.0 -4.8 128.7 119.6 7.6 
Q-4 147.7 151.7 -2.6 54.5 59.9 -9.0 93.2 91.8 1.5 

 
The community’s previous year’s share of the overall demand determines the percentage of the 
total water assessment that will be allocated to that particular community. The Community Water 
Use Table, on the last page, shows the community share shifts. Boston’s share of metro Boston 
water use was down 7.3 percent, which results in the remaining communities share increasing by 
4.2 percent. 

2020 average = 58.52 mgd 
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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 price increases.   
Water use reductions also reflects the success of the leak reduction program with reduced pipeline 
leaks. Countervailing pressures include population increases and the strong economy since the end 
of the recession.  
 

Figure 5: Fully-Supplied Communities Demand (1999 to 2020)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 6 and 7 below show the variation in seasonal water use over time, and both the relatively 
small impact that seasonal demand has on total water use and the longer-term decline in both base 
and total use. Figure 6 shows that 2020 seasonal use was greater than the past several years on 
both a percentage and gallons basis, but lower than the previous drought years of 2015 and 2016. 
Seasonal use in 2020 of 20.2 mgd was the fourth highest in the past 21 years on a volume basis. 
On a percentage use basis, it was the third highest at 12.4%. While the dry conditions are likely a 

                     
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. 



 

 
 

 5

major part of the explanation, anecdotally, increases in gardening and landscaping by families 
stuck at home during the pandemic may have also contributed to this increase. 
 

Figure 6: Fully-Supplied Communities Annual Base and Seasonal Demand 
 

 
 
 

Figure 7: Fully Supplied Communities’ Annual Seasonal Demand  
(Labels show demand in mgd)  

 
 
 
Partially Supplied Communities 
 
Demand for the partially supplied communities, shown on Figure 8 on the next page, was up by 
1.84 mgd (11.8%) when compared to 2019.  
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Figure 8: Partially Supplied Communities – MWRA Supplied Demand 

(Daily and Annual)  
 

 
Cambridge used 19.39 million gallons over three separate days in August and September.  
Burlington used 5.53 million gallons between July and December 9th, 2020 under their 8th 
emergency use agreement with MWRA. The water was provided via an emergency connection 
with Lexington. Burlington is now officially a partially supplied member community. 
 
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 increased by 1.42 percent in 2020, from 196.6 mgd in 2019 to 199.43 mgd.  
 
The pipeline supplying the McLaughlin Fish Hatchery in Belchertown was in service for the entire 
year, with an average withdrawal of 6.17 mgd. Without that withdrawal, total reservoir 
withdrawals in 2019 would have been 193.21 mgd.  MWRA began serving the hatchery through 
the dedicated hydroelectric station and pipeline in December 2016.   
 
Figure 9, 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 slight decrease from 2019, although 
the trend line is essentially flat for most of the past decade. It is worth noting that since MWRA 
was created, MWRA has added demand from six additional communities and the hatchery, as well 

                     
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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as the added demand from the growth in population and employment within the original service 
area.  

 
Figure 9: Total Reservoir Withdrawals – Five-Year Running Average 1980 to 2020 

 
 
Reservoir Status 
 
There were drought concerns during 2020 across the state with drought conditions persisting from 
June 2020 thru January 2021. Given Quabbin Reservoir’s large storage coupled with demands that 
were below safe yield, Quabbin Reservoir levels were well within the normal operating band and 
followed typical seasonal variation patterns. Figure 10 below shows a comparison of Quabbin 
volume levels between 2019 and 2020. 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 10: Quabbin Reservoir Volumes for 2018 to 2020 
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Quabbin Reservoir spilled to the Swift River for 73 days for a total of 4.49 billion gallons.  In order 
to maintain water quality, 38.84 billion gallons of the higher quality Quabbin water was transferred 
to Wachusett Reservoir during 2020. The transfer was equivalent to about 59 percent of 
Wachusett’s capacity. To maintain Wachusett Reservoir in its normal narrow operating band, 
MWRA released 11.4 billion gallons to the Nashua River through controlled releases. 
 
ATTACHMENT:  
 
Community Water Use Data 
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M e tro -S ys te m  (F ully S e rv e d) 2020 2019 2020 2019 2020 2019
A rling to n 103.5 102.7 0.8% 1,358.0 1,302.4 4.3% 2.14% 2.09% 2.3% 1,302.4 2.09%
B e lm o nt 49.1 48.7 0.8% 757.1 703.7 7.6% 1.20% 1.13% 5.6% 703.7 1.13%
B o s to n (B WS C ) 1,619.1 1,790.2 -9.6% 21,417.0 22,677.6 -5.6% 33.81% 36.48% -7 .3% 22,677.6 36.48%
B ro o kline 120.6 121.9 -1.1% 1,826.0 1,745.9 4.6% 2.88% 2.81% 2.6% 1,745.9 2.81%
C he ls e a 107.4 97.8 9.9% 1,244.6 1,194.0 4.2% 1.96% 1.92% 2.3% 1,194.0 1.92%
Ev e re tt 113.6 115.5 -1.6% 1,429.7 1,379.0 3.7% 2.26% 2.22% 1.7% 1,379.0 2.22%
F ra m ing ha m 151.2 153.8 -1.7% 2,117.0 2,044.7 3.5% 3.34% 3.29% 1.6% 2,044.7 3.29%
Le xing to n 2 118.0 136.5 -13.6% 1,999.7 1,868.5 7.0% 3.16% 3.01% 5.0% 1,868.5 3.01%
Lynnf ie ld  W.D . 9.9 10.7 -7.5% 196.5 177.0 11.0% 0.31% 0.28% 8.9% 177.0 0.28%
M a lde n 155.7 156.6 -0.6% 1,909.6 1,847.0 3.4% 3.01% 2.97% 1.5% 1,847.0 2.97%
M a rble he a d 40.3 40.1 0.6% 705.0 616.6 14.3% 1.11% 0.99% 12.2% 616.6 0.99%
M e dfo rd 115.0 129.7 -11.4% 1,677.6 1,590.6 5.5% 2.65% 2.56% 3.5% 1,590.6 2.56%
M e lro s e 63.9 54.3 17.6% 800.3 718.7 11.4% 1.26% 1.16% 9.3% 718.7 1.16%
M ilto n 66.4 58.9 12.8% 889.3 815.7 9.0% 1.40% 1.31% 7.0% 815.7 1.31%
N a ha nt 7.2 7.7 -7.4% 121.6 119.1 2.1% 0.19% 0.19% 0.2% 119.1 0.19%
N e wto n 208.9 239.5 -12.8% 3,126.7 3,132.0 -0.2% 4.94% 5.04% -2 .0% 3,132.0 5.04%
N o rwo o d 68.5 73.7 -7.1% 1,005.0 982.7 2.3% 1.59% 1.58% 0.4% 982.7 1.58%
Quinc y 237.0 230.6 2.8% 3,063.6 2,870.3 6.7% 4.84% 4.62% 4.7% 2,870.3 4.62%
R e a ding 41.9 39.2 6.8% 645.3 555.4 16.2% 1.02% 0.89% 14.0% 555.4 0.89%
R e v e re 110.5 102.3 7.9% 1,312.0 1,294.2 1.4% 2.07% 2.08% -0 .5% 1,294.2 2.08%
S a ug us 76.0 82.0 -7.3% 1,108.0 1,033.6 7.2% 1.75% 1.66% 5.2% 1,033.6 1.66%
S o m e rv ille 157.7 162.8 -3.2% 2,045.3 2,016.2 1.4% 3.23% 3.24% -0 .4% 2,016.2 3.24%
S o uthbo ro ug h 21.7 20.9 3.9% 390.8 341.6 14.4% 0.62% 0.55% 12.3% 341.6 0.55%
S to ne ha m 49.5 50.5 -2.0% 811.8 664.4 22.2% 1.28% 1.07% 19.9% 664.4 1.07%
S wa m ps c o t t 38.8 38.6 0.5% 588.4 542.2 8.5% 0.93% 0.87% 6.5% 542.2 0.87%
Wa ltha m 170.5 174.8 -2.5% 2,356.4 2,325.3 1.3% 3.72% 3.74% -0 .6% 2,325.3 3.74%
Wa te rto wn 70.1 70.1 0.0% 949.6 910.9 4.2% 1.50% 1.47% 2.3% 910.9 1.47%
We s to n 27.8 25.0 11.2% 646.8 554.3 16.7% 1.02% 0.89% 14.5% 554.3 0.89%
Winthro p 33.4 36.9 -9.6% 472.8 453.3 4.3% 0.75% 0.73% 2.4% 453.3 0.73%
S ubto ta l M e tro -S ys te m  (F ully 4,152.7 4,371.9 -5.0% 56,971.3 56,476.8 0.9% 89.9% 90.8% -1.0% 56,476.8 90.84%
M e tro -S ys te m  (P a rt ia lly 

C a nto n (P ) 12.9 14.0 -7.7% 343.6 376.5 -8.7% 0.54% 0.61% -10.4% 376.5 0.6%
D e dha m -We s two o d W.D . (P ) 0.0 23.7 -99.9% 141.3 240.2 -41.2% 0.22% 0.39% -42.3% 240.2 0.4%
Le o m ins te r (P ) - - 0.0% - - 0.0% 0.00% 0.00% 0.0% - 0.0%
Lynn (LWS C ) (P ) 3.4 4.0 -14.4% 28.6 91.7 -68.8% 0.05% 0.15% -69.3% 91.7 0.1%
M a rlbo ro ug h (P ) 105.0 109.0 -3.7% 1,502.1 1,433.8 4.8% 2.37% 2.31% 2.8% 1,433.8 2.3%
N e e dha m  (P ) 2.7 21.0 -87.0% 380.7 259.9 46.5% 0.60% 0.42% 43.8% 259.9 0.4%
N o rthbo ro ug h (P ) 26.6 26.4 0.8% 401.2 329.2 21.9% 0.63% 0.53% 19.6% 329.199 0.5%
P e a bo dy (P ) 62.7 18.0 248.8% 523.7 303.2 72.7% 0.83% 0.49% 69.5% 303.2 0.5%
S to ug hto n (P ) 3.2 3.1 2.7% 38.2 32.6 17.0% 0.06% 0.05% 14.8% 32.63 0.1%
Wa ke fie ld  (P ) 32.5 48.0 -32.3% 643.9 665.3 -3.2% 1.02% 1.07% -5 .0% 665.3 1.1%
We lle s le y (P ) 8.9 6.6 35.0% 524.6 424.8 23.5% 0.83% 0.68% 21.2% 424.8 0.7%
Wilm ing to n (P ) 8.5 0.7 1084.2% 250.4 138.7 80.5% 0.40% 0.22% 77.1% 138.7 0.2%
Winc he s te r (P ) 28.0 14.6 91.0% 477.1 424.8 12.3% 0.75% 0.68% 10.2% 424.8 0.7%
Wo burn (P ) 51.7 47.6 8.5% 1,125.1 972.0 15.8% 1.78% 1.56% 13.6% 972.0 1.6%
S ubto ta l M e tro -S ys te m  346.1 336.7 2.8% 6,380.7 5,692.7 12.1% 10.1% 9.2% 10.0% 5,692.7 9.2%

S ubto ta l M e tro -S ys te m  (F ull & 4,498.7 4,708.6 -4.5% 63,352.0 62,169.5 1.9% 100% 100% 62,169.5 100%

C hic o pe e  Va lle y A que duc t

C hic o pe e 130.3 130.2 0.1% 1,902.4 1,841.7 3.3% 68.33% 70.20% -2.66% 1,841.7 70.2%
S o uth  Ha dle y F D  # 1 26.1 24.3 7.5% 421.1 380.8 10.6% 15.13% 14.52% 4.19% 380.8 14.5%
Wilbra ha m 22.9 23.6 -3.1% 460.5 400.9 14.9% 16.54% 15.28% 8.24% 400.9 15.3%
S ubto ta l C VA  S ys te m 179.3 178.1 0.7% 2,784.0 2,623.4 6.1% 100% 100% 2,623.4 100%
Othe r R e v e nue  S upply

C a m bridg e  (P ) - - 0.0% 19.4 - #DIV/0! 0.0
C linto n  3 37.5 35.4 5.8% 495.0 486.9 1.7% 486.9
Wo rc e s te r (P ) - - 0.0% - - 0.0% 0.0
Othe r R e v e nue  C us to m e rs  4 38.8 44.3 -12.4% 496.9 500.5 -0.7% 500.5
S ubto ta l Othe r R e v e nue  S upply 76.3 79.8 -4.3% 1,011.3 987.4 2.4% 987.4
To ta l Wa te r S upplie d

F ully S upplie d  M e tro  4,152.7 4,371.9 -5.0% 56,971.3 56,476.8 0.9% 56,476.8

C VA  C o m m unit ie s 179.3 178.1 0.7% 2,784.0 2,623.4 6.1% 2,623.4

P a rt ia lly S upplie d  C o m m unit ie s 346.1 336.7 2.8% 6,380.7 5,692.7 12.1% 5,693
Othe r R e v e nue  C us to m e rs 76.3 79.8 -4.3% 1,011.3 987.4 2.4% 987.4
To ta l Wa te r S upplie d  6 4,754.4 4,966.4 -4.3% 67,147.3 65,780.3 2.1% 65,780.3

5 )  Ot he r Re ve nue  Cust ome rs a re  c ha rge d a  f la t  whole sa le  ra t e  pe r  million ga llons of wa t e r supplied.

6 )  This report  inc lude s only wa t e r  supplie d for  whic h re venue  is c olle c t e d in ac c ordanc e  wit h e xisit ng use r  a gree me nt s.  It  doe s not  inc lude  wa t e r  ut iliz e d for  syst e m ma int e na nc e .

( P )  Communit y is pa rt ia lly supplie d by MWRA.  Ma rlborough & Nort hborough a re  t empora rily be ing fully supplie d.

Qu e s t i o n ' s  r e g a r d i n g  w a t e r  s u p p l i e d  c a n  b e  d i r e c t e d  t o  Mi c h a e l  Gr e e l e y  @  ( 8 5 7 )  3 0 5 - 5 8 14  o r  Le o  N o r t o n  @  ( 6 17 )  7 8 8 - 2 2 5 6 .

1)  S yst e m sha re  for  e ac h ra t e  re ve nue  c ommunit y is t he  c ommunit y' s sha re  of  t ot a l MWRA wa t e r use  for a ll ra t e  re ve nue  c ommunit ie s.  S yst e m sha re  for  e a c h Chic ope e  Aque duc t  Va lle y (CVA) c ommunit y is e a c h CVA 

c ommunit y' s sha re  of  t ot a l MWRA wat e r  supplie d t o t he  CVA syst e m.  Wa t e r  a sse ssment s for re ve nue  c ommunit ie s a re  c a lc ula t e d by a lloc a t ing t he  t ot a l a nnua l wa t e r  ra t e  reve nue  re quireme nt  ba se d on e a c h c ommunit y' s 

sha re  of  f low.   Wa t e r  a sse ssment s  for CVA communit ie s a re  c a lcula t e d by a lloc a t ing t he  a nnua l CVA ra t e  re ve nue  re quire me nt  ba sed on e ac h CVA c ommunit y' s sha re  of  CVA flow.

2 )  Le xingt on supplie s Be dford wit h pa rt ia l MWRA wa t e r  se rvic e .

3 )  The  Town of  Clint on re c e ive s up t o 800 million ga llons of  wa t e r  pe r  ye a r  free  of  c ha rge  and is c ha rge d a  f la t  whole sa le  ra t e  pe r  million ga llons for  wa t e r  in e xce ss of 800 million ga llons pe r  ye a r.

4 )  Ot he r Re ve nue  Cust ome rs: D.C.R. (P a rks & P ools) , DCR Blue  Hills S ki Area , S t one  Zoo, a nd t he  De e r  Isla nd WWTP .

Mo n th ly (MG ) YTD (MG ) YTD S ys te m S h a re 2019

Dec F lo w 
C ha ng e

YTD F lo w 
C ha ng e

F lo w S ha re  1 % 
C ha ng e  
in  YTD  

A nnua l 
F lo w 
(m g )

F lo w 
S ha re  1

MWRA Water Supplied (Million Gallons)
Reporting Period: December 2020

A LL D A TA  S U B J EC T TO C HA N GE OR  A D J U S TMEN T P EN D IN G A D D ITION A L MWR A  A N D  C OMMU N ITY R EVIEW
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Total Consumption by MWRA Communities (1980 to 2020)

2020  --
183.46 mgd



Boston Water Use (1900 to 2020)

2020 average = 58.52mgd
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309.09 mgd

Daily System Demand

Thanksgiving 
and Xmas- 144.2 
mgd

Max Day- 309.09 mgd
August 12th



Reservoir Withdrawals – 5 Year Running Average

5-year average 
withdrawal = 200.12 mgd



MetroBoston Quarterly Water Use Comparison (mgd)

 Metro Boston Total Boston Non-Boston 
Quarter 2020 2019 % change 2020 2019 % change 2020 2019 % change 
Q-1 147.8 148.7 -0.6 57.6 58.6 -1.7 90.2 90.1 0.1 
Q-2 163.0 158.7 2.7 56.2 61.0 -7.8 106.8 97.7 9.2 
Q-3 194.4 188.6 3.1 65.7 69.0 -4.8 128.7 119.6 7.6 
Q-4 147.7 151.7 -2.6 54.5 59.9 -9.0 93.2 91.8 1.5 
 




