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| Thrs isa perlodlc report contammg 1mportant 1nfor—

B 'matron about the quahty of water supphed by

e MWRA We hope this report is useful to you asa’
~ ocal water suppher publrc health official, water con-

’ sumer or observer of MWRA’s system performance L
- MWRA provides 2 about 250 million gallons of water -

- each day to 46 cities and towns in eastern and central

o 'Massachusetts Each mumclpalrty is responsrble for =
' ;-drstnbutmg the water in its own community. Twenty- -~
- five of the customer communities are fully supplied by
o MWRA The other communities use MWRA water to

' augment their own supphes, erther on a regular basis’
*or in times of water shortage.- More than two million
S people are served by the MWRA water supply system

‘ THE WATER SYSTEM
Quabbm Reservoir is the prrmary source. of water
- for our system and one of the country’s largest water
, supply 1mpoundrnents with a capacity of 1412 billion
: rgallons Water is transferred from the Quabbm

2 ;Reservorr to the 65 billion gallon Wachusett Reservbrrl :
in Clinton via the Quabbin’ Aqueduct The watersheds :

- serving the Quabbm and Wachusett Reservoirs total
294 square miles. MWRA and the Metropohtan

. District Commission (MDC) are commltted to protec-

tion of the water supply through aggressive watershed
'management as the ﬁrst 11ne of defense agarnst water
contamrnatlon e f

e Water is next prped from the Wachusett Reservorr to .
: Norumbega and Weston Reserv01rs in Weston via the .

‘Hultman and. Weston Aqueducts respectrvely

~ Most munrcrpalrtres in the MWRA service area
| receive drinking water drstnbuted directly from the

‘Hultman Aqueduct the - Norumbega Reservoir and tl‘e g

~ Weston Reservoir. SIX communities are supphed
- from Spot Pond and from Fells Reservorrs

',INDICATORS OF WATER QUALITY _
-MWRA routmely uses 51x general mdlcators of water
' quahty i :

e M1crob1al (bacterra and algae)
. Turb1d1ty S e
5.8 Corrosweness (pH and alkalmlty)
e Disinfectant ‘ :
+ Chemical (morgamc and organrc)
-« Radionuclides : d v
Tests: are conducted on water sampled at the source
Teservoirs (source water) and also on water after treat- ..

‘ment sampled from MWRA or community lines (treat- -

ed water). Testing frequencres vary by parameter .

—

Microbial: Algal levels in reservoirs are monitored by
i MDC and MWRA. These results, along with taste

and odor complamts are used to make decxsrons on .
source water treatment for algae control. - '

Total cohform bacteria are monitored i in both source : ﬁ .
: and treated water to provrde ‘an indication of overall
'bacterrologrcal activity.. Since many members of the

cohform bactena group ongmate from the non- mtestl-,, '

“nal env1ronment ‘such as soil, many « colrforrn are .
“harmless: A subclass of  the cohform group which are: .
" identified by their growth: at temperatures consistent '
. with mtestmal environments, the “fecal cohform bac- ‘

‘For more information, please contact MWRA Public Affairs at (617) 242 6000
: 100 First Avenue, Charlestown Navy Yard, Boston, MA 02129.
For further lnformatron regarding health concerns, please contact the Department of Public Health/Drvrsmn
o of Epldemrolugy at (617) 983- 6800 or Buston Health and Hnsprtals at (617) 534- 5611



e fectron fac1lrt1es at: Quabbm, Norumbega, Weston, ,'

, terra ’ are 1ndrcators of possrble 1ntest1nal contarmna— :
~ tion. - Escherichia coli (E. coli) is a specrﬁc coliform : ‘
Quabbm and ‘Wachusett Reserv01rs Analyses of drs- RIS
* infection byproducts such as trihalomethanes are per-
‘ formed at seven locatlons throughout the drstnbutron

- [ Turbzdzty Turbrdrty isa measure of suspende d an d % ‘system “Volatile. orgamc compounds are measured at

, B collordal partlcles 1nclud1ng clay, silt, organic. and .
i ’1norgan1c matter, algae ¢ and rmcroorgamsrns The .
L effects of turbldrty depend on the: nature of the matter

specres that is-almost always present in fecal matenal
~and whose presence 1nd1cates likely bacterlal contam-

¥ . 1nat10n of mtestmal orrgm

o whlchdcauses the turbidity. Partlculate matter may

k have a chlorme demand or may: protect bactena from *
- the drsrnfectant effects of chlorlne thereby 1nterfer1ng

; w1th the marntenance ofa dlsmfectant resrdual

T & throughout the dlstrlbutlon system

Py Corroszveness In order to rmmrmze the leachrng of ;
" lead and copper in plumblng systems the pH, or cor-
, ros1v1ty, is momtored and: adjusted Water provrded
by MWRA is basrcally lead free when it leaves the Fi

S -'plumbmg fixtures, can contaln lead that i is’ susceptlble

% to corrosion and- leachmg into tap water In June

: 1996 MWRA’s Interim Corrosron Control (ICC) |
* facility i in Marlborough went on-hne MWRA ;

& beheves the icc provrdes the optrmal corrosmn con—» -

trol treatment now achrevable for:all MWRA cus- o
i tomer commumtres east of and moludmg

o Marlborough The chermcals sodium carbonate (soda‘ K

S ash) and CO, (carbon d10x1de) are added to 1ncrease
the pH and bufferrng capacrty of the water which--
P should consrderably reduce the lead levels found

s when you ﬁrst use your tap

L Dzsmfectant MWRA treats the water supphed to :

. metropohtan BOStOIl area commumtles usmg dlSln-

‘ Spot Pond and Fells Reservorrs At Norumbega and
: Weston Reservorrs chlorme 1s used to inactivate.
' pathogens commg from s source waters and w1th the

o further addrtron of ammoma, chlorarmnes are formed

o to estabhsh a sufﬁcrent level of resrdual drsmfectant
o to protect agarnst any. new contaminants that -may o

B enter the drstnbutron system. In the commumtres R
- served by Spot Pond and Fells Reservoirs, chlorme is-
S added to; protect against contamination that may have -
e entered the water locally at these open surface reser- 3

- voirs. The water fed downstream of these sources has

afree chlonne resrdual Some communrtres in the
. furthest parts of the MWRA dellvery system also

rechlorrnate as added protectron : ,
Chemtcal Inorganics and nitrates are measured at

- the distribution reservoirs: Norumbega Weston and TR
" Spot Pond ‘Synthetic-organic, compounds are mea-

" sured at Wachusett Reservoir, MWRA generally

- meets apphcable standards '

f‘Radwnucltdes Radronuchdes are’ measured at three

dlStl‘lbuthﬂ locatlons MWRA generally meets

"apphcable standards o

;?SAMPLING AND ANALYSIS .
- MWRA conducts all water samphng and testmg
©required by federal and state law. We. also conduct
- baseline and penodrc research to help us 1rnprove

_reservoirs but. individual building service lines that water quality. Results of testing are compared to -

~carry water from street mains, as well as household - standards and guldelmes prepared by DEP and rec-

" ‘ommendatrons for further action are made if reported o
’levels are above the standards ; :

-Source water MWRA collects samples frorn the S
‘ 'source water supply and reservoirs which are tested
“for cohform bacteria, turbrdlty pH chermcal con- e
i stltuents and radlonuchdes ' RN

'Treated water MWRA collects treated water sam-

' ;ples throughout the system and conducts tests for. pH

. -temperature primary dlsmfectant levels, dlsrnfectant B
' residual and coliform bacterra In addition, customer -
‘commumtres routlnely collect treated water samples -

in complrance wrth federal Safe Dnnkrng Water Act . ,

i ;‘(SDWA) testing requrrements including the Total ‘
" Coliform Rule.. These samples are analyzed for dlsm-
7fectant resrdual and coliform bacterra EREaS e

Communrtres may bnng the1r samples to the MWRA
s Water Quahty Laboratory for analysis, or they may.
- have samples analyzed elsewhere MW RA o)
‘ Laboratorres test samples for all custorner commum-'
- ties except Bedford Cambridge, Canton, Chrcopee ’
’ Clmton Leonunster Lynn Marlborough S
[Northborough Peabody, Scuth Hadley, Wllbraham
i'Wobum and Worcester. Commumty data for these
»communrtles are not presented in thls report

LA
.



Fecal coliform/100ml

MWRA

SOURCE WATER
FECAL COLIFORM LEVELS AT QUABBIN (AS MEASURED AT WINSOR
POWER STATION) AND NASH HILL RESERVOIRS
January, 1997

Target
Quabbin Reservoir water is sampled at Winsor Power Station. Samples from Nash Hill Reservoir are
collected as the water enters the Chicopee Valley Aqueduct. These samples measure the extent of fecal
contamination in the reservoirs. The SDWA standard is that no more than 20 fecal coliform/100ml be
present in 10% of samples over a 6-month period.

Highlights
Fecal coliform levels remained well below the standard at Winsor Power Station. Fecal coliform levels
were zero in samples collected from Nash Hill Reservoir throughout the month.

Winsor Power Station [ Nash Hill Reservoir
Fecal coliform levels prior to disinfection Fecal coliform levels prior to disinfection
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SOURCE WATER
TURBIDITY LEVELS AT QUABBIN RESERVOIR (AS MEASURED AT
WINSOR POWER STATION)
January, 1997
Target
Quabbin reservoir samples for turbidity are collected at Winsor Power Station. The Massachusetts
Department of Environmental Protection standard for source water turbidity is 1.0 NTU.
Highlights

Turbidity levels at Winsor Power Station have remained well below the DEP standard and averaged 0.22
NTU over the month.

Winsor Power Station
Daily turbidity levels leaving Quabbin Reservoir
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SOURCE WATER

MWRA

FECAL COLIFORM LEVELS AT WACHUSETT AND NORUMBEGA RESERVOIRS
January, 1997

Target

Samples from Wachusett Reservoir are collected before chlorination as water enters the aqueduct
leading to Norumbega Reservoir. Samples from Norumbega Reservoir are collected from the
reservoir itself before chlorination. These samples measure the extent of fecal contamination in the
reservoirs. The SDWA standard is that no more than 20 fecal coliform/100 ml be present in 10% of

the samples over a 6-month period.
Highlights

Fecal coliform levels exceeded the SDWA standard at Wachusett Reservoir on January 7 and
remained below the standard throughout the rest of the month. Fecal coliform levels have remained
below the SDWA standard at Norumbega Reservoir throughout the month.

Wachusett Reservoir
Fecal coliform levels in reservoir, prior to disinfection
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Norumbega Reservoir
Fecal coliform levels in reservoir, prior to disinfection

n
(=]

15

10

Fecal coliform/100ml!

(&)

5 6

1

SOURCE WATER

TURBIDITY LEVELS AT NORUMBEGA RESERVOIR
January, 1997

Target

6 " 16 21 26
DAY

Samples for turbidity are measured after chlorination as the water leaves the reservoir. The
Massachusetts Department of Environmental Protection standard for source water turbidity is 1.0

NTU.
Highlights

Turbidity levels at Norumbega have remained well below the DEP standard and averaged 0.22 NTU

over the month.

Norumbega Reservoir
Daily turbidity levels leaving the reservior

20
15 -
=)
z
- Turbidity standard
B 10 | mmmemmmememme oo
=2
r]
S
-
05 - *
e /\’ /\ oot
ot \.,0—4\’,0*\./ “o—o-" o ¢ L o NS
O.o § N TS T SN SR TN TN SN W VA [N N N T U O N VS T [ R T N N W (U T S —
1 6 1" 21 26 31

31




Target

MWRA

TREATED WATER
DISINFECTANT LEVELS AT NORUMBEGA RESERVOIR AND
COMMONWEALTH AVENUE PUMP STATION ( ENTRY POINT INTO
CUSTOMER DISTRIBUTION SYSTEMS)
January, 1997

A primary disinfectant dosage of 1.2 mg/l is added to disinfect the source water. The disinfectant
inactivates bacteria that may be present in the water as it leaves the Wachusett and Norumbega
Reservoirs. The residual disinfectant is measured 10 minutes downstream of Norumbega Reservoir and
two hours downstream of disinfection at Commonwealth Avenue Pumping Station in Newton, the first
entry point into a customer distribution system.

Highlights

Disinfectant levels at Norumbega Reservoir have been at acceptable levels throughout the month,
averaging 1.03 mg/l. The disinfectant residual as measured at Commonwealth Avenue Pumping Station
provides an acceptable level of disinfectant as it enters customer distribution systems, averaging 0.74
mg/l.

Disinfectant residual 10 minutes downstream of primary disinfection

Commonwealth Avenue Pump Station
Disinfectant residual 2 hours downstream of primary disinfection

Norumbega Reservoir
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TREATED WATER
pH LEVELS AT NORUMBEGA RESERVOIR
January, 1997
Target )
MWRA adjusts the alkalinity and pH of Wachusett water to reduce its corrosivity in order to minimize the
leaching of lead and copper from service lines and home plumbing systems into the water. In June 1996,
the Interim Corrosion Contro! (ICC) facility went on-line and is providing the optimal corrosion control now
achievable to communities east of and including Marlborough. The target pH is between 7 and 8 pH
units.
Highlights

pH levels ranged between 7.1 to 8.7 and averaged 7.6 throughout the month.

Norumbega Reservoir

Average, Highest, Lowest pH Levels

Average pH level 7.6
Highest pH level 8.7
Lowest pH level 71




MWRA

WATER QUALITY UPDATE FOR COMMUNITIES PARTICIPATING

IN MWRA TESTING PROGRAM
January, 1997

TARGET

Thirty-two cities and towns use the MWRA Laboratory for Total Coliform Rule compliance testing. The
communities collect samples for bacteriological analysis and measure chlorine residual at the time of collection.
The other 14 MWRA customer communities have their samples tested elsewhere and these towns should be
contacted directly for their results.

The SDWA requires that no more than 5% of all samples may be total coliform positive in a month (or no more
than 1 positive when less than 40 samples are collected each month). Public notification is required if this
standard is exceeded.

If E. coli are detected in a drinking water sample, this is considered evidence of a critical public health concern.
Additional testing is conducted immediately and joint corrective action by DEP, MWRA, and the community are
undertaken. Public notification is required if follow-up tests confirm the presence of E. coli or total coliform.

A disinfectant residual of 0.2 mg/l is considered a minimum target level at all points in the distribution system.

HIGHLIGHTS

During the month of January, thirty communities submitted samples with no coliform bacteria. Sixteen of the
twenty-six communities submitting chlorine residual data maintained an average disinfectant residual of at least
0.2 mg/l. Twenty-two communities had 1 or more samples with a disinfectant residual of less than 0.2 mg/.

. Samples Public Average Minimum
TOWN Tested for | Total Coliform| E. coli % Notification Chlorine Chlorine
Coliform (a) | % Positive Positive Required? |Residual, mg/l| Residual, mg/l
ARLINGTON 70 0.13 0.00
BELMONT 32 0.22 0.10
BOSTON 252 0.38 0.04
BROOKLINE 68 0.36 0.10
CHELSEA 32 0.19 0.10
EVERETT 40 0.20 0.10
FRAMINGHAM (b) 72
LEXINGTON 36 0.21 0.00
LYNNFIELD (b) 14 0.26 0.10
|MALDEN 60 0.19 0.00
IMARBLEHEAD (b) 24 0.29 0.10
IMEDFORD 68 0.22 0.00
IMELROSE 36 0.28 0.10
MILTON 32 : 0.31 0.20
NAHANT (b) 10 0.22 0.10
NEEDHAM (b) 42
NEWTON 88 0.23 0.03
NORWOOD 40 0.18 0.10
QUINCY 115 0.10 0.05
REVERE 65 0.11 0.10
SAUGUS 32 0.20 0.20
SOMERVILLE 100 0.18 0.10
SOUTHBOROUGH (b) 7
STONEHAM 28 0.50 0.05
SWAMPSCOTT (b) 18 0.19 0.01
WAKEFIELD (b) 55
WALTHAM 82 0.38 0.20
WATERTOWN 50 0.11 0.10
WELLESEY (b) 36
WESTON (b) 12
WINCHESTER (b) 20 0.50 0.30
WINTHROP 24 . 0.15 0.10
ITOTAL : 1660 )

(a) The number of samples collected is dependent on the population served and the number of repeat samples required.
(b) These communities provide chiorination.




Fecal coliform/100ml

Turbidity, NTU

Target

MWRA

SOURCE WATER

FECAL COLIFORM LEVELS AT SPOT POND AND FELLS RESERVOIRS
January, 1997

Samples from Spot Pond and Felis Reservoirs are collected in the reservoirs, prior to disinfection, to

measure the extent and level of fecal contamination. The SDWA standard is that no more than 20
fecal coliform/100 ml be present in 10% of samples over a 6-month period.

Highlights

Fecal coliform levels have remained below the SDWA standard at Spot Pond Reservoir throughout the
month. Fecal coliform levels were zero in samples collected from Fells Reservoir. v

Fells Reservoir
Fecal coliform levels in reservaoir, prior to disinfection

Spot Pond Reservoir
Fecal coliform levels in reservoir, prior to disinfection
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'SOURCE WATER
TURBIDITY LEVELS AT SPOT POND AND FELLS RESERVOIRS
January, 1997
Target
Turbidity values are highly variable at Spot Pond and Fells Reservoirs due to variability in water flow.
Measurements are taken at a point immediately after the water leaves the reservoir. The
Massachusetts Department of Environmental Protection standard for source water turbidity is 1.0 NTU.
Highlights _
Turbidity levels at Spot Pond and Fells Reservoirs were variable but did not exceed the DEP standard.
Spot Pond turbidity averaged 0.35 NTU and Fells Reservoir also averaged 0.35 NTU over the month.
Spot Pond Fells Reservoir
Daily turbidity levels leaving the reservoir Daily turbidity levels leaving the reservoir
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Disinfectant concen

MWRA

TREATED WATER

DISINFECTANT LEVELS AT SPOT POND AND FELLS RESERVOIRS
January, 1997

Target
Target disinfectant residual levels at Spot Pond and Fells Reservoirs are normally 1.0 mg/l although
higher levels may be desired depending upon water temperature, presence of fecal coliform, or
changing local conditions. Target levels are difficult to maintain due to the type of chlorine feed
equipment used and the highly variable flow at these locations. Residuals are measured at a point
immediately after disinfection.

Highlights
Disinfectant residual levels at Spot Pond and Fells Reservoirs were highly variable throughout the
month. Satisfactory residuals were maintained at all times.

Spot Pond Fells Reservoir
Disinfectant levels leaving the reservoir Disinfectant levels leaving the reservior
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TREATED WATER
pH LEVELS AT SPOT POND AND FELLS RESERVOIRS
: January, 1997
Target
The water MWRA supplies is monitored and adjusted to reduce corrosivity in order to minimize the
leaching of lead and copper from service lines and home plumbing systems into the water. The target
pH is between 7 and 8 pH units.
Highlights

pH levels are variable at these locations and ranged between 7.3 and 9.4 at Spot Pond Reservoir, and
between 6.6 and 8.1 at Fells Reservoir. The average pH at Spot Pond was 8.8 and for Fells was 7.1 pH

units.
Spot Pond Reservoir Fells Reservoir
Average, Highest, Lowest pH Levels , Average, Highest, Lowest pH Levels
Average pH level 8.8 Average pH level 74
Highest pH level 9.4 Highest pH level 8.1

Lowest pH level 73 Lowest pH level 6.6
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FREQUENCY OF SOURCE WATER
QUALITYSAMPLING PROGRAM

Total and -

Fecal cohform

¢

- daily at source. rese'rvoi‘rs 1
_ ‘weekly in dlstnbutlon
H reservorrs AT

Turbidity .

daily at source and

- .‘;erll

L I dis‘tribu,tjonpreservoirs ‘1"";;
B PH ‘ _;dally at dlSlIlbuthIl
: [reservorrs i
| "Chenncal = perrodtcally as requlred
e analyses . "—:under SDWA '
 Radionuclides | as required, currently -

- every five years . .

E , FREQUENCY OF TREATED WATER
© QUALITY SAMPLING PROGRAM

i DISINFECTANT RESIDUAL ,
o "The effectlveness of disinfection is calculated by
o :[determmmg the length of time watef is in contact ,
witha specrﬁc dosage of dlstnfectant This calculat— o
ed value 1s commonly called CT (Concentratlon mul— i
- tiplied by Time) ; and is: denved mathematlcally from

locations

Total : \ weekly at ‘ -frequency and
vcohform -] -select | number - .
1 S B locatlons' S | depends on
' e populatlon ‘_
served
- D1s1nfectant - weekly at . collected with-
'Resrdual © [ -select | total coliform
. locations . | ‘samples
1 . 'select

S FEDERAL SAFE DRINKING WATER ACT
(SDWA) i -
"~ The Surface Water Treatment Rule (SWTR) of the
~"SDWA sets standards for unfiltered use of MWRA s
source waters from the Quabbin and Wachusett ‘
~Reservoirs. If such standards are not met ﬁltratlon
~could be requrred The standards relate to cohform
"’ turb1d1ty, color -watershed protectron, dlsmfectlon
-~ and monitoring, and the absence of: waterborne dis-.
. ease outbreaks. Quabbln Reservou has demonstrated.t
i comphance w1th the standards and has therefore been I
ot ‘found to be exempt from the f11trat10n requrrement
e A decision about ﬁltratron of Wachusett source water
1 'has been deferred until 1998 as part of the consrdera— gl
" tion of treatment process technology at the new -

MWRA treatment plant to be constructed at Walnut

o Customer commumtles must also meet certam stan- ot
. dards under the SDWA concerning dlstnbutron of
: ftreated drmkmg water. ‘The Total Cohform Rule. o
K ‘(TCR) helps to alert the local water supphers to pos— ~,’ W
- sible local dlstnbutlon system 1ssues as well as the st

- adequacy of residual dlslnfectlon MWRA prov1des TR
{testmg serv1ces for many of the: commumtles, and o
- - tests over 1500 samples per month Under the- :
“SDWA, a vrolatlon of the TCR occurs ‘when greater ,

' than 5% of the samples are posrtrve for total cohform

ST

T assumptlons about the re51dua1 dlsmfectant dosage in
- 'the water as'it reaches the user multlphed by. the trav-f
el t1me frorn the pomt of apphcatlon of the dlsmfec— o

} The requlred CT to provrde target 1nact1vat10n vanes / :
0 ;somewhat due’ to ambient pH or temperature condl- S !
' :} ‘ tlons as well as the strength of the dlsmfectant eg
N free chlorine has greater pathogen inactivation prop- Gl
. erties than chlorammes in the same concentration.

The calculated CT of the dlslnfectton system is then

: 5 compared to the requrred values necessary to achieve - ‘

- “the desired level of mactlvatlon of key pathogens 4

o isuch as. bactena, vrruses, and protozoa In this cla551— ’ v
flcat1on of pathogens bacterla are the most prevalent LR



, ‘and are the frrst focus of dlslnfectlon Fortunately, ‘
harmful bactena are relatlvely eas11y mactlvated by

chlorrnatron Viruses are more re51stant to.chlorina-

“the water or on the - pipe surface and corros1on of the

- pipe surface. For res1dua1 disinfection, MWRA uses a
. chlonne-ammoma combmatron to form chloramines, a

‘- tion. Gzardza and cryptosporzdmm are examples of o

~ pathogenic protozoa that are partlcularly difficult to.
inactivate using normal dosages of chlorine but are
. less commonly found in source waters '

"~ The reductron of resrdual dlsmfectant levels w1thm a

RS prpehne system is affected by a variety’ of factors =
o mcludmg temperature, presence of orgamc matter in-

longer-lastmg residual disinfectant than free chlorine

~ alone.. The level of the residual disinfectant is mea- "

sured throughout the drstnbutron system using a colon—l

- ‘etric test- by which a color change in the sample is

compared to a color chart in order to estimate the dlSlIl- -

- fectant concentratron w1th1n a reasonable degree of
‘ accuracy :

RA WATER SUPPLY AND TREATMENT

To view the level’ ot trealment your water has recelved Iocale your commumty on the chan
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. Prepared under the direction of: -
- Douglas B. MacDonald, Executive Director. -
T A L : William A. Brutsch, Waterworks Director . -
(.. .- D.Kelly0Day, Operations Director, Waterworks. -




