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: Thls 1s a penodlc report contarmng 1mportant mfor- L
) s.‘ pmatron about the quahty of water supphed by '

- MWRA. We: hope this report is useful to you as"a

" sumer or observer of MWRA’s. system performance

AN MWRAprov1des about 250 million’ gallons of water Sy
S each day to 46 cities and towns in eastern and: central &

"‘Massachusetts Each mumcrpahty is responsrble for
drstrrbutmg the: watemn its own commumty Twenfy-

: “five of the customer commumtres are fully supphed by : 0
. MWRA. The other.communities use MWRA water to R
G augment therr own: supphes, erther on al regular basrs
orin times of water shortage “More than two. mrlhon

people are served by the MWRA water supply system

PR rTHE WATER SYSTEM

P Quabbm Reservorr is the pnmary source of water
b ~for our system and one of the country S largest ‘water -
e f,supply 1mpoundments w1th a capacrty of 412 b11110n o
T gallons. Water is transferred from the Quabbm e
. "Reservorr to the 65 bllllOIl gallon Wachusett Reservoir .-
‘ 71n Clmton via the Quabbm Aqueduct The watersheds.
i% servmg the Quabbm and Wachusett Reserv01rs total

294 square ‘miles. MWRA and the Metropohtan ES

o Drstrlct Commission (MDC) are comrmtted to: protec- ",' :
" tion of the water supply through aggressrve watershed' s

L management as the ﬁrst hne of defense agalnst water
. _'contammatlon B :

Water is next plped from the Wachusett Reservorr to> e
B 'Norumbega and Weston Reservorrs in Weston v1a the A
_ Hultman and Weston’ Aqueducts respectrvely LA
2 j 'Most mumcrpalttles in'the MWRA service area o v
*receive drmkmg water drstrrbuted drrectly from. the N

: ;’Hultman Aqueduct the Norumbega Reservoir and the 1 L
= ;f ; Weston Reservoir: Six communities are: supphed 7
from Spot Pond and from Fells Reservorrs f*

o “'""~INDICATORS OF WATER QUALITY

' ;MWRA routmely uses srx general md1cators of water o

i local water suppher pubhc health ofﬁcml water con- ,f’,qu ahty

e Mlcroblal (bactena and algael
et e Turbrdlty : ‘
e Corrosrveness (pH and alkahmty)
s Disinfectant -
. Chermcal (morgamc and orgamc)
" +Radionuclides

~ ,}Tests are conducted on water sampled at the source S
. “reservoirs (source water) and-also on water after feat . o
ment sampled frorn MWRA or commumty lmes (treat—ﬂ £ L
: 'led water) Testmg frequencres vary by parameter L

: Mzcrobzal Algal levels in reservoirs are momtored by, o
‘;MDC and MWRA. These results, along with taste =
~and odor complamts are used to make decrsrons on
~source-water treatment for algae control R
“Total coliform bacteria are momtored in both source AT
and treated water:to. provrde an 1nd1catron of overall
Tbactenologrcal activity. Since many ‘members of the S
ST colrform bacteria group ongmate from the non-mtestr— o
‘nal envrronment such assoil, ‘many cohform are >
g harmless A subclass of the cohform group Wthh aIe“. I
oy 1dent1ﬁed by their growth at temperatures consistent - o
It wrth mtestrnal envuonments the “fecal cohforrn bac- o

For more mformatron please contact MWRA Publlc Attalrs at (617) 242-6000
100 First Avenue, Charlestown Navy Yard, Boston, MA 02129; - s
For further mformahon regarding health concerns, please contact the Department of Pubhc Health/Dwrsron
uf Epldemmlogv at (617) 983 6800 or Bustun Health and Hospltals at (617) 534—5511



o - beligves the ICC provrdes the optrmal corrosion con—
- trol treatment now achievable for all MWRA cus-

terra are 1nd1cators of p0351b1e 1ntest1nal contamina- -
R “tion. Escherzchza coli (E. coli) i is a specrﬁc collform ,
L spec1es that 1s almost always present in fecal matenal i
- and whose presence mdrcates likely bactenal contam— .
o /1nat10n of 1ntest1na1 ongm :

. Turbzdtty Turbldrty is a measure of suspended and
collordal partrcles mcludrng clay, silt, organic and
morgamc matter, algae and microorganisms. The -

; whrch causes the turbidity.- Partrculate matter may -

, ‘have a chlonne demand or may ‘protect bacteria from ,
" the disinfectant effects of chlorine, thereby 1nterfer1ng

, _wrth the maintenance of a drsmfectant resrdual S
o throughout the dlstnbutlon system

I rosrv1ty, is momtored and ad]usted Water provided -

: . ,by MWRA is bas1cally lead free when it leaves the .

reserv01rs but. individual burldmg service lines that

T carry water from- street mains, as ‘well as household
S plumbmg ﬁxtures can contam lead that is suscept1ble :
" to corfosion and leaching into tap water. In June .
B 1996 MWRA'’s Interim Corros1on Control (ICC) R

| .facrhty in Marlborough went on-hne MWRA

X tomer: commun1t1es east of and 1nclud1ng

o "Marlborough The chermcals sodium carbonate (soda'
. ~“ash) and C02 (carbon drox1de) are added to mcrease g
(R the pH and buffering capacrty of the water whlch
S should cons1derab1y reduce the lead levels found
e when you first use your tap

| ' Dzsmfectant MW RA treats the water supphed to

metropolltan BOStOl’l area communltres llSlIlg dlSll‘l- .

S fectlon facilities at Quabbm Norumbega Weston,
) o ‘~"Spot Pond and Fells Reservo1rs ‘At Norumbega and -
T Weston Reservorrs chlorine is ‘used to inactivate

fpathogens coming from source waters and; with the

% further addition. of amrnoma chlorarmnes are formed :
S "to estabhsh a suff1c1ent level of res1dual drsmfectant do
L to protect against any new contarmnants that may 2

: enter the distribution system In the ‘communities -

served by Spot Pond and Fells Reservorrs chlorine is

’ added to protect agalnst contammatron that may have
: ‘entered the water locally at these open ! surface reser- -

~voirs. The water fed downstream of these sources has -

' afree chlorme resrdual Some communities in the
o furthest parts of the MWRA dellvery system also ‘

; ,',Treated water ,
“ples. throughout the system and conducts testsfor pH,

rechlormate as added protectron
Chemtcal Inorgamcs and nitrates are measured at.

Quabbm and Wachusett Reservoirs. Analyses of dlS- .

1infection byproducts such as trrhalomethanes are per— o

P forrned at seven locations throughout the distribution . B
5 f.system ‘Volatile organic compounds are measu_red at

: "zthe distribution reservoirs: Norumbega, Weston and ‘v :

o Spot Pond. Synthetic orgamc compounds are mea-

: MWRA ally
- effects of turbrdlty depend on the nature of the matter sured at Wachusett Reservou gener y !

meets apphcable standards

'Radwnuchdes Radlonuchdes are measured at three
‘ dlstrrbutlon locatrons "MWRA generally meets
" appllcable standards : :

e Corroszveness In order to mrmrmze the leachmg of ' SAM PLlNG AND ANALYSIS

‘lead and copper in plumbmg systems the pH or cor- -
‘ ,requrred by federal and state law.” We also conduct

- baseline and penodrc research to help us 1mprove

“ “water quality. Results of testing are compared to
- standards and gu1delmes prepared by DEP and rec- »
. 'ommendatrons for further actlon are made if reported B

MWRA conducts all water samplmg and testmg

B fjf,levels are: above the standards

7 ‘,,Source water MWRA collects samples from the S
~ source’ water supply and reservoirs ‘which are tested

- for coliform bacterla, turbldlty, pH, chermcal con-
stituents and radlonuchdes : s

MWRA collects treated water sam- e

temperature, primary disinfectant levels, dlsmfectant 7
residual and coliform bacteria: In addltron customer S

' 'cornmumtles routmely collect treated water samples

in compllance with federal Safe Dnnkmg Water Act .
(SDWA) testing requ1rements 1nclud1ng the Total

- Coliform Rule.: These samples are analyzed for drsm—u ‘ ;" el
ffectant resrdual and cohform bacterra Paee )

Communities may bring"their samples to the MWRA " -
. Water Quallty Laboratory for. -analysis, or they may
have samples analyzed elsewhere. MW RA v
* Laboratories test samples for all customer commum- ‘ o

ft1es except Bedford Cambndge Canton Ch1copee
Clinton, Leommster Lynn, Marlborough ‘ A
Northborough Peabody, South Hadley, W11braham S
: Woburn and Worcester Commumty data for these ‘
. commun1t1es are. not presented n thls report. .



N

Fecal coliform/100m!

MWRA

SOURCE WATER

FECAL COLIFORM LEVELS AT QUABBIN (AS MEASURED AT WINSOR
POWER STATION) AND NASH HILL RESERVOIRS
February 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)
February 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 0.21
NTU over the month.

Winsor Power Station
Daily turbidity levels leaving Quabbin Reservoir
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Fecal coliform/100ml

MWRA

SOURCE WATER

FECAL COLIFORM LEVELS AT WACHUSETT AND NORUMBEGA RESERVOIRS
February 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 mi be present in 10% of
the samples over a 6-month period. )

Highlights ,
Fecal coliform levels remained well below the SDWA standard at Wachusett Reservoir. No fecal
coliform were found in samples collected from Norumbega Reservoir.

Wachusett Reservoir Norumbega Reservoir
Fecal coliform levels in reservoir, prior to disinfection Fecal coliform levels in reservoir, prior to disinfection
25 25 *
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SOURCE WATER
TURBIDITY LEVELS AT NORUMBEGA RESERVOIR
February 1997

Target
Samples for turbidity are measured after chiorination 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 0.23 NTU
over the month. )

Norumbega Reservoir
Daily turbidity levels leaving the reservior
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MWRA

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

Target .
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 2.25 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 1.06 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.

Norumbega Reservoir
Disinfectant residual 2.25 minutes downstream of primary disinfection

Commonwealth Avenue Pump Station

Disinfectant residual 2 hours downstream of primary disinfection
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TREATED WATER
pH LEVELS AT NORUMBEGA RESERVOIR
February 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 Control (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

During the month of February, pH levels ranged between 7.5 to 9.2 and averaged 7.7. Eighty percent of
samples ranged between 7.5 to 7.9 pH units.

Norumbega Reservoir
High, Low, 90th and 10th Percentile pH Values
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MWRA

WATER QUALITY UPDATE FOR COMMUNITIES PARTICIPATING

IN MWRA TESTING PROGRAM
February 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 February, thirty-one communities submitted samples with no coliform bacteria. Fourteen of
the twenty-five 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/l. )

Samples Public Average Minimum
TOWN Tested for | Total Coliform| E.coli% | Notification Chiorine Chlorine
Coliform (a) | % Positive: Positive Required? | Residual, mg/l| Residual, mg/l
ARLINGTON 56 0.15 0.00
BELMONT 31 0.13 0.10
BOSTON - 224 0.41 0.04
BROOKLINE 68 0.36 0.10
CHELSEA 32 0.18 0.10
EVERETT 40 0.19 0.10
FRAMINGHAM (b) 75 1.3 NO (c)
LEXINGTON 36 0.23 0.10
LYNNFIELD (b) 14 0.24 0.10
MALDEN 60 0.19 0.00
IMARBLEHEAD (b) 29 0.28 0.03
[MEDFORD 68 0.20 0.00
IMELROSE 36 0.24 0.10
MILTON 32 0.31 0.20
NAHANT (b) 10 0.48 0.10
NEEDHAM (b) 43
NEWTON 88 0.28 0.07
NORWOOD 40 0.18 0.10
QUINCY 92 0.17 0.05
REVERE 52 0.12 0.10
SAUGUS 32 0.20 0.20
SOMERVILLE 80 017 0.10
SOUTHBOROUGH (b) 7
STONEHAM 28 0.63 0.05
SWAMPSCOTT (b) 27 0.22 0.05
WAKEFIELD (b) 44
WALTHAM : 66 0.40 0.20
WATERTOWN 40 0.17 0.10
WELLESEY (b) 36
WESTON (b) 12
WINCHESTER (b) 20 :
WINTHROP 24 0.15 0.10
TOTAL 1542

(a) The number of samples collected is dependent on the population served and the number of repeat samples required.
(b) These communities provide chiorination.
(c) Less than 5% total coliform positive, therefore public notification not required.




MWRA

SOURCE WATER

FECAL COLIFORM LEVELS AT SPOT POND AND FELLS RESERVOIRS

. February 1997

Target

Samples from Spot Pond and Fells 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.

Spot Pond Reservoir Fells Reservoir
Fecal coliform levels in reservoir, prior to disinfection Fecal coliform levels in reservoir, prior to disinfection
25 25
Fecal standard Fecal standard
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SOURCE WATER
TURBIDITY LEVELS. AT SPOT POND AND FELLS RESERVOIRS
February 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 0.33 NTU and Fells Reservoir averaged 0.38 NTU over the month. '
Spot Pond Reservoir Fells Reservoir
Daily turbidity levels leaving the reservoir Daily turbidity levels leaving the reservoir
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Disinfectant concentration, mg/i

Target

Highlights

MWRA

TREATED WATER

DISINFECTANT LEVELS AT SPOT POND AND FELLS RESERVOIRS
February 1997

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.

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

Spot Pond Reservoir 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
February 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. During the month of February, eighty percent of samples
ranged between 8.4 and 9.2 pH units at Spot Pond Reservoir, and between 6.9 and 7.5 at Fells
Reservoir. The average pH at Spot Pond was 8.9 and for Fells was 7.1 pH units.

Fells Reservoir

Spot Pond Reservoir ! ]
High, Low, 90th and 10th Percentile pH Values

High, Low, 90th and 10th Percentile pH Values
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FREQUENCY OF SOURCE WATER
: QUALITY SAMPLING PROGRAM i

- Total and

* Fecal coliform

daily at source reservoirs, |
.*__pweekly in drstrrbutron e
: reserv01rs #ol i

| Tubidity -

: darly at source and

< ',Radlonu'clides '

every five years = .,

drstnbutlon reservorrs
“pH | daily at distribution _
BT, Teservoirs
e Chermcal : : ;vperrodrcally as requrred ;
B analyses - . under SDWA e
v ‘:as’required‘,"zcurrently S

Total-

- weekly at

FREQUENCY OF TREATED WATER
- QUALITY SAMPLING PROGRAM e

‘ .frequency and

| ',?" FEDERAL SAFE DRINKING WATER ACT

(SDWA) -

ol 'The Surface: Water Treatment Rule (SWTR) of the i
SDWA sets standards for. unﬁltered use of MWRA’s
_ source waters from the Quabbm and Wachusett el :
- Reserv01rs If such standards are not met, ﬁltrat1on SRy
“could be requlred ‘The standards relate to cohform o
- turbrdrty, color; watershed protectlon drsmfectron
. -and monrtorrng, and the absence of waterborne dis-
= \,ease outbreaks Quabbrn Reservorr has demonstrated o
o comphance with the standards and has therefore been L
~ found to be exempt from the flltratron requirement. )
" A decision about filtration of Wachusett source water
* has been deferred until 1998 as part of the consrdera- :
~ tion of treatment process technology atthe new S
L MWRA treatment plant to be constructed at Walnut AR
Hill. o PR i vl

o Customer commumtres must also meeét. certam stan-
- dards under the SDWA concerning drstnbutron of - .
_treated drinking water. The Total Coliform Rule "" £

(TCR) helps to alert the local water suppllers to pos-

sible local drstnbutlon system issues as well as the -

o adequacy of residual disinfection. MWRA provrdes 2
‘testmg serv1ces for many of the communities, and. =

. tests over 1500 samples per month. Under the .
o SDWA a vrolatlon of the TCR occurs when greater

o than 5% of the samples are posmve for total colrform.‘

. locatlons

colrform C ) select ‘number © -
SRR 'flocatrons | depends on’ i
| population. - .|
| served
| Disinfectant \y‘eeklyat‘ j' | coltected with |
" Residual” | select .- [ totalcoliform |
R v ‘,locatrons - | samples. - -
1 pH R ‘ (Weekly at - :
; ' select

‘ DISINFECTANT RESIDUAL , e
" The effectrveness of dlsmfectron is calculated by o

determrnrng the length of t1me water is- m contact -

PR with a specific dosage of dlsrnfectant Th1s calculat- f
edvalue is commonly called CT (Concentratlon mul-
'trplred by Time) and is derrved mathematlcally from
~ . -assumptions about the resrdual disinfectant: dosage in. ”
* the water as it reaches the user multiplied by the trav--
L el t1rne from the pomt of applrcatron of the drsmfec- -

f' The requrred CTto provrde target 1nact1vatlon varies - B
~ - somewhat due to ambient pHor temperature condl—
tions; as well as the strength of the dlsmfectant e. g ,
'~ free chlorine has greater pathogen inactivation prop-
- (ertres than chloramines in the same concentration.

The calculated CTof the dlsmfectron system is then -

o gcompared to the required values- necessary to achleve -
" the desired level of inactivation of key pathogens -
such as bacteria, viruses, and protozoa. In this classi- *
flcatron of pathogens, bacteria are the most prev_alent PR



i < and are the ﬁrst focus of dlsmfectlon Fortunately,
ey harmful bactena are relatlvely easﬂy inactivated by -

' chlonnatlon Vlruses are more re51stant to chlorma—‘ : ,ff .
= _’tlon Grardza and cryptosporzdzum are examples of -
2 'pathogemc protozoa that are partlcularly difficult to

. - inactivate using normal dosages of chlonne but are -
SRS less commonly found in source waters. o

Western MA

i chrcopee RO
-8l HadleyFDt -
- - Wilbraham. e

[ The reductlon of res1dua] dlsmfectant levels w1th1n a
’plpel' "ef system 1s affected by a vanety of factors

Central MA

(Zone B)

F mwRa IR T
. Cmorine T
i < Local

 the water or on the pipe surface and corrosior‘r ofthe -
prpe surface For residual dlsmfectron MWRA uses a f

hlorme-ammoma comblnatlon to form chlorarmnes a’
\longer—lastmg re51dual dlsmfectant than free chlorme S
~ alone: The leyel of the resrdual dlsmfectant is mea-

: f} metric test by which a color change i in the sampleis- = -
compared toa color chart 1n order- to estrmate the drsm—'. & :
"',fectant concentratlon within a reasonable degree of
e accuracy : L et :

" Metro North
(@ne)

North Shore :
(Zone E) 17

f;;Metro West o
_-(Zone C) K

: Metro Boston
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