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) Tlns is a penodrc report contanung nnportant mfor- .

L matlon about the quality of water supphed by MWRA."
o We hope this. report is useful to you as a local water. -

- supplier, public health official, water consumer or - -

i observer of MWRA's system performance

. MWRA provrdes about 250 million gallons of: water '
o ,each day to 46 cities and towns in eastem and central

* “Massachusetts.

dtstnbutlng the water in 1ts own commumty Twenty-_.
- five of the customer commumtles are fully supplied by
A MWRA The other commumtles use MWRA water to
i augment their own 'supplies, either on a regular basrs“,g,
.. or'in times: of water shortage More than two million -

people are served by the MWRA water supply system

e THE WATER SYSTEM :

- Quabbin: Reservon is the prnnary source of water' .
o for our system and one of the country’s largest water

o supply nnpoundments with a capacity of - 412 billion

" gallons.

k Water is transferred from the Quabbm
‘Reservoir to the 65 billion gallon Wachusett Reservoir

i Clmton via the Quabbln Adqueduct. The watersheds-

: servmg the Quabbm and Wachusett Reservoirs total

294 square miles. MWRA and the Metropolltan
~ District Commission (MDC) are commltted to protec-
’ tlon of the water supply through aggressrve watershed
' management as the first lme of defense agamst water

T .contarmnatron L

Water is next ptped from the Wachusett Reservon to e
" and whose presence indicates hkely bacterlal contarm- i

natlon of intestinal ongln

- Norumbega and Weston Reservoirs in Weston via the

o -'jHultman and Weston Aqueducts respectlvely

: *»quahty

ijost mumcrpahtles 1n the MWRA serv1ce area = .

- receive drinking water dlstrrbuted dlrectly from the
Hultman Aqueduct, the Norumbega Reservorr and the
‘|- Weston Reservoir. .- : . =

' ’.INDICATORS OF WATER QUALITY

MWRA routmely uses srx general mdlcators of water s

e Mrcroblal (bactena and algae)
e Turbtdlty :
e Corrosrveness (PH and alkalrmty)
S Dlsmfectant E :
- . Chenncal (1norgamc and organlc)
~'» Radionuclides e

: Tests are conducted on water sampled at the source
reservou's (source water) and also on water after treat-
" ment sampled from MWRA or commumty lines (treat-

edwater) Testlng frequencres vary by parameter‘ S

'Mtcroblal Algal levels in. reservorrs are rnomtored by' e
MDC and MWRA. These results, along with taste =~
“and odor ‘complaints, are used to make decrsrons on
‘source water treatment for algae control. s :
-Total coliform bacteria are monitored in ‘both source SR

and treated water to provide an indication of overall

bacteriological act1v1ty Since many members of the -
“coliform bacteria group. ongmate from the non—mtestl- D
“nal environment, such as soil, many coliform are =
- harmless. A subclass of the coliform group which are. .-
_identified by therr growth' at’ temperatures consistent.
with intestinal environments, the “fecal coliform bac-
 teria,” are indicators of possible intestinal contamina-
tion. Escherichia coli-(E. coli) is ‘a specific coliform

species that is almost always present in fecal material:

For more mformatton please contact MWRA Public Affatrs at (617) 242-6000
- * 100 First Avenue, Charlestown Navy Yard, Boston, MA 02129.
For further information regarding health concerns, please contact the Department of Publrc Health/Drvrsmn
' uf Eptdemrologv at (617) 983-6800 or. Boston Health and Hosmtals at (517) 534-5611 '



a3 Turbldtty Turbrdlty is a measure of suspended and

: 'c01101da1 particles 1nclud1ng clay, silt, organic and -
.~ inorganic matter, algae and ‘microorganisms.

" effects of turb1d1ty depend on the nature of the matter

P which causes the turbidity. - Particulate matter may.
B have a chlorine demand or may protect bacteria from
. the disinfectant effects of chlorine, thereby mterfermg,‘,
" with the maintenance of a drsrnfectant re51dual'

2Tk fthroughout the drstrrbutron system

1nclud1ng

Teel thsmfectant MWRA treats the water supphed usmg '

‘ disinfection facrhtles at’ Quabbrn ‘Wachusett,

e "Norumbega and Weston Reservoirs. ‘At Wachusett -

e “Reservoir, chlonne is added to provrde primary drsm- Tk
o "fectron necessary. to mactrvate pathogens that may be

e I_present in the source water. At Norumbega and

- Weston: Reserv01rs chlorine also provrdes some addi--

Bty 'ftlonal pnmary drsmfectlon Wrth the further addition

- of ammonia, chlorammes are formed to. establish a -

'»-:rsufflcrent level of resrdual drsmfectant to protectﬂ -;*(SDWA)

. against any new contarmnants that may enter the drs-‘ The Surface Water Treatment Rule (SWTR) of the i
e e SDWA sets standards for unfiltered use of MWRA’s -~
© . source waters from the Quabbln and: Wachusett, :
If such standards are not met, ﬁltratlon, SR et
“ could be requlred “The standards relate to coliform, o
turbrdlty, watershed protectlon drsmfectron byprod-’ ";L'»"‘r S

" seven locations throughout the distribution system. ucts and the absence of waterborne disease outbreaks.

. Volatile orgarnc compounds are ‘measured at the dis--
T j'_trlbutlon reservoirs: Norumbega and Weston o
Synthetrc organic . compounds are measured at .

L f{‘f’_‘\Wachusett Reservorr MWRAgenerally meets apphc-/,
: »v'g;able standards e e

o trrbutron system

. "Chemzcal Inorgamcs are measured at Quabbm andt
. Wachusett Reservorrs Analyses of dlsrnfectlon[
: byproducts such as' tnhalomethanes are performed at -

‘dlstrlbutlon locatlons
iapplrcable standards -
The s

: Reservous

MWnA generally meets

[SAMPLING AND ANALYSIS

-MWRA conducts all water: samphng and testmg

*requlred by federal and state law.: We also conduct L : i Far i

baseline and perlodrc research to help us improve -

“water qualrty ‘Results of testing-are: compared to.
& standards and- gurdelmes prepared by DEP and recom-
" mendations, for further actionare made 1f reported’ ‘

Corrosweness In order to. rmmrmze the leachmg ofr’ ‘ levels are above the standards

Fo Jead and copper in plumbing systems, the pH,-or cor- -
- rosivity, is monitored and adjusted. ‘Water provrded :
" by MWRA is basrcally lead free when it leaves the
© . reservoirs but " individual bulldrng service lines that7 '
L ‘,carry ‘water. from street mains, as well as household»_
S ‘plumbrng ﬁxtures, can contain lead that is susceptrble :
.7 " to corrosion. and leachrng into tap water. In June"
21996, MWRA’s Interim Corrosron Control (ICC) r
;*‘Efacrlrty in Marlborough went on- lrne MWRA,
~’beheves the ICC. prov1des the optrmal corrosion ‘con-
Eaa "trol treatment now achrevable for all’ MW RA cus-’
. ‘tomer communities east of and
e o /fMarlborough ‘The chermcals sodrum carbonate (soda ,
" ash) and COq (carbon d1ox1de) are added to increase -
. the pH and buffermg capacity of the water which -
- should considerably reduce the lead levels found -
L when you ﬁrst use your tap g ‘

: Source water MWRA collects samples from the : ’
source water supply and reservoirs which are tested i S N
for cohform bacteria, turbrdrty, pH chermcal con-’ i LR

stituents and radlonuchdes

Treated water MWRA collects treated water sam- o

ples throughout the’ system : and conducts tests for pH,"
temperature, disinfectant reS1dual and coliform bacte-
‘ria. In addition, customer commumtles routlnely col-"

*lect. treated water samples in complrance w1th federal' ,
‘Safe’ Drlnklng Water Act (SDWA) testmg requlre- :

..ments mcludmg the Total Coliform Rule. These sam- - i

ples are analyzed for dlsrnfectant res1dual and col- i ;

1form bacterla

5 Commumtres may bnng thelr samples to the MWRA S

. Water ‘Quality Laboratory for analy51s, or: they may -
"MWRA
'Laboratones test: samples for all customer communi-- 7 o
" ties- except Bedford Cambndge, Canton Ch100pee o S
”Clmton,

have samples analyzed ‘elsewhere.

‘Leominster, Lynn, Marlborough

‘ Northborough Peabody, South- Hadley, Wilbraham, . S
Woburn and Worcester. Commumty data for these
e commumtres are not presented m thrs report N

‘:FEDERAL SAFE DRINKING WATER ACT i

Quabbm Reservorr has: demonstrated comphance with o
the standards and has therefore been found to be -
exempt from the filtration requrrement A decision

“about ﬁltratron of Wachusett source water has been - .
jdeferred untll 1998 as part of the consideration of = © Een
treatment process technology at the new MWRA_;‘{; R i -

b ‘ ‘VRadwnucltdes Radronuchdes are measured at three i treatment plant to be constructed at Walnut Hlu




Fecal Coliform (cfu/100 mL)

MWRA

SOURCE WATER - CHICOPEE VALLEY AQUEDUCT
FECAL COLIFORM LEVELS AT QUABBIN (MEASURED AT WINSOR POWER STATION)
AND NASH HILL RESERVOIRS
JULY 1998

Target

Quabbin Reservoir water is sampled at Winsor Power Station before chlorination. It represents reservoir water
entering the Chicopee Valley Aqueduct (CVA).

Samples from Nash Hill Reservoir are collected at a point where CVA water enters the gatehouse. Depending on
whether the reservoir is filling or discharging, this sample may or may not contain a mix of aqueduct water with

reservoir water. If the reservoir is filling, the sample will contain a chlorine residual from chlorination that occurs at
Winsor Power Station.

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

Only one sample for fecal coliform showed positive results for Winsor Power Station during the month. The same
was true for Nash Hill Gatehouse.

Winsor Power Station Nash Hill Gatehouse
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SOURCE WATER - CHICOPEE VALLEY AQUEDUCT
TURBIDITY LEVELS AT QUABBIN RESERVOIR
(MEASURED AT WINSOR POWER STATION)

Target

Quabbin Reservoir samples for turbidity are collected at Winsor Power Station before chlorination and represent

reservoir water entering the CVA. 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 0.36 NTU
over the month.

Winsor Power Station
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Fecal Coliform (cfu/100 mL)

Fecal Coliform (cfu/100 mL)

MWRA

SOURCE WATER
FECAL COLIFORM LEVELS AT WACHUSETT RESERVOIR
JULY 1998

Target

Samples from Wachusett Reservoir are collected at a location inside the Cosgrove Intake facility and represent
water entering the Cosgrove Tunnel/Aqueduct. The Surface Water Treatment Rule (SWTR) standard of the

- SDWA for unfiltered surface supplies is than no more than 20 fecal coliform/100 ml be present in 10% of the
samples over a 6-month period. The six month running average results present the percent of samples exceeding
the standard during the previous 6-month period.

Highlights

Fecal coliform levels remained within standards at Wachusett Reservoir.

Cosgrove !ptake, Wachuset‘t ‘Resgrvoir 20% - Cosgrove Intake, Wachusett Reservoir
25 Fecal coliform levels before disinfection Six-month running average of coliform lewels above
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SOURCE WATER
FECAL COLIFORM LEVELS IN NORUMBEGA RESERVOIR AND
TURBIDITY LEVELS IN HULTMAN AQUEDUCT AT NORUMBEGA DISINFECTION FACILITY
JULY 1998
Target

Fecal coliform samples from Norumbega Reservoir are collected from the shore near the gatehouse. Flow from
Norumbega Reservoir supplements flows from Wachusett Reservoir during periods of high demand. 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.

Samples for turbidity are measured after chlorination in the Hultman Aqueduct. The Massachusetts Department of
Environmental Protection standard for source water turbidity is 1.0 NTU.

Highlights

Three exceedances of the SDWA standard occurred at Norumbega Reservoir. Turbidity levels in the aqueduct
remained well below the DEP standard, averaging 0.40 NTU over the month.

Norumbega Reservoir

Fecal coliform levels near shore Hultman Aqueduct at Norumbega Disinfection Facility
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Chilorine Residual (mg/L)

MWRA

TREATED WATER
DISINFECTANT LEVELS IN HULTMAN AQUEDUCT AT NORUMBEGA DISINFECTION FACILITY AND
COMMONWEALTH AVENUE PUMP STATION (ENTRY POINT INTO CUSTOMER DISTRIBUTION SYSTEMS)
JULY 1998

Target

Disinfection at Norumbega Disinfection Facility has been improved to allow 3-8 minutes of contact time with free chlorine
before adding ammonia. The disinfectant inactivates bacteria that may be present in the water as it leaves the Wachusett
and Norumbega Reservoirs.

The target for total chlorine residual at Commonwealth Avenue Pump Station has been adjusted to 1.7 mg/L. This change
has occurred to minimize concerns with nitrification, taste and odor, and DBP formation.

Highlights
Free chlorine residuals averaged 1.7 mg/L over the month at a sampling point about 3-8 minutes downstream of

disinfection. Total chlorine residuals also averaged 1.7 mg/L at Commonwealth Avenue Pumping Station, the entry point to
customer distribution systems. '

Hultman Aqueduct at

Norumbega Disinfection Facility Commonwealth Ave. Pump Station
30 Free chlorine, 3-8 minutes downstream of disinfection 3.0 4 Total chlorine, approx. 2 hours downstream of disinfection
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TREATED WATER
pH LEVELS AT COMMONWEALTH AVENUE PUMP STATION
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 corrosion control to communities east of and including Marlborough. On July 27,
the pH target was increased to 9.0.
Highlights

During the month of July, eighty percent of samples taken ranged between 7.7 and 8.1 pH units. Average pH for the month
was 7.9.

Commonwealth Avenue Pump Station
High, Low, 90th and 10th Percentile, and Average pH Values
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MWRA

WATER QUALITY UPDATE FOR COMMUNITIES PARTICIPATING IN
MWRA TESTING PROGRAM
JULY 1998
Target : ‘ :
Thirty-two cities and towns use the MWRA Laboratory for Total Coliform Rule compliance testing. These communities collect
samples for bacteriological analysis and measure chiorine 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

Twenty-nine of the thirty-two communities listed below submitted samples with no coliform bacteria during the month of July. Positive
total coliform results were identified in samples collected in Boston, Southboro, and Wellesley. Public notification was not required for
Boston or Wellesley. No E. coli .colonies were identifed in any samples collected.

All but two of the thirty-two communities submitting chlorine residual data maintained an average disinfectant residual of at least 0.2
mg/L. Twenty-four communities had one or more samples with a disinfectant residual lower than 0.2 mg/L. Chlorine residuals
remained significantly above last year's levels. \ :

Average Minimum
Samples - Total Public Chlorine Chlorine
Town Tested for Coliform % E. coli Notification Residual Residual
Coliform (a) | ' Positive % Positive Required? (mg/L) (mg/L)
ARLINGTON 70 0.37 0.00
BELMONT 32 0.52 0.05
BOSTON 258 1.2 No (b) 1.00 0.11
BROOKLINE 68 - 1.17 0.05
CHELSEA 32 0.80 0.01
EVERETT 40 ] 1.51 0.50
FRAMINGHAM (e) 72 0.35 0.10
LEXINGTON 36 1.22 0.80
LYNNFIELD 14 0.56 0.05
MALDEN 60 0.81 0.00
MARBLEHEAD 24 0.97 0.21
MEDFORD 68 0.42 0.10
MELROSE 36 0.63 0.10
MILTON 32 0.41 0.20
NAHANT 10 0.37 0.05
NEEDHAM (c) 43 0.24 0.01
NEWTON 88 1.03 0.24
NORWOOD 40 0.48 0.10
QUINCY 115 0.63 0.10
REVERE 65 0.66 0.10
SAUGUS 32 0.43 0.20
SOMERVILLE 100 0.81 0.05
SOUTHBORO (e) 22 27.3 Yes 0.15 0.10
STONEHAM 35 0.82 0.00.
SWAMPSCOTT 18 1.03 0.40
WAKEFIELD (c) 55 0.70 0.03
WALTHAM 83 1.07 0.40
WATERTOWN 50 0.51 0.10
WELLESLEY (c) 41 2.4 No (b) 0.52 0.10
WESTON (e) 13 0.14 0.03
WINCHESTER (c) 20 ' 0.49 0.06
WINTHROP 24 0.44 0.05
Total: 1728

(@) The number of samples collected depends on the population served and the number of repeat samples required.

(b) Less than 5% total coliform positive, therefore public notification not required.

(c) These communities are partially supplied, and may mix their chlorinated supply with MWRA chloraminated supply.

(d) Public notification is not required when only one sample is positive for total coliform and less than 40 samples per
month are collected.

(e) These communities re-chloraminate (since July/August 1998).

—



Total and -

* Fecal col{iformj e

daily at source reservoirs; - | - . -
, weekly in dlstnbutlon e
i Vreservous '

| Turbidity

' ’dally at source and
;d1stnbut10n reservorrs

: pH =

jdally at drstrrbunon _
: .-:reservo1rs e TR e

| - analyses .-

e penodlcally as requrred
under SDWA '

|- Radionuclides - |

: “as required, currently - - 2
every fiveyears .~ -

i ';{ FREQUENCY OF TREATED WATER

" Total

‘cOlifOrm ‘

| weeklyat -
“select
1. ‘locatlons i

' QUALITY SAMPLING PROGRAM L

| Disinfectant
| ‘Residual - .| select
B RS ©.| locations

| samples -

weeklyat .| collected with -
~select. ., | total coliform -

- fweeklyat". e
oo )ooselect ST
I locations - | oo

: Customer commumtles must also meet certam stan-

' FREQUENCY OF SOURCE WATER
QUALITY SAMPLING PROGRAM

“dards. under the SDWA concernmg distribution of =~ -~

- treated drinking water.  The Total Cohform Rule et

. (TCR) helps to alert the local water suppliers to possi-~ -

: ‘ble local distribution system issues as well as the ade- -

L quacy of residual dlsmfectron MWRA provrdes test-

" ing serv1ces for many of the communities, and tests

" over 1500 samples per. month “Under the SDWA, a Vi

| violation of the TCR occurs: when greater than 5% of - LR
s the samples are posrtrve for total cohform R

_DISINFECTANT RESIDUAL '

i "The effect1veness of. drsmfectron 1s calculated byk ,

v determmmg the length of time water. is in contact w1th LT :
Soa specrfrc dosage of dlsmfectant “This calculated N
. 'value'is commonly called CT: (Concentratlon multi- 7

p11ed by Time) and is denved mathematrcally from s 0
~. assumptions about the residual disinfectant dosage'in .

- the water as it reaches the user multrplled by the trav- - i

el trme from the pomt of apphcatlon of the drsmfec-, K

‘ ‘The requlred CT o prov1de target mactrvatlon varies

1 'gsomewhat due’to-ambient pH or temperature condl-'f' et
©- tions, as: well as the strength of the disinfectant, e.g. -

o free chlorine has greater pathogen inactivation” prop-rf

it erties than chlorarmnes in the same concentratlon PR e
* The calculated CT ‘of the. disinfection system is. then'

'compared to the requlred values necessary to achieve

" the desired level of inactivation of key pathogensf," g i

.- suchas: ‘bacteria, viruses, and protozoa In this classi- =~ :

, gﬁcatlon of pathogens, bacteria ‘are the most prevalent;

. and: are the first focus of disinfection.- o

 harmful bacteria are relatively easily inactivated by ~ =

' '1:.‘7.jchlor1natron Viruses are more’ resrstant to chlorina-" - Fan :

_',tlon Giardia and cryptosporzdmm are examples of

- pathogenic protozoa that are particularly difficultto .~ .

~inactivate using normal dosages of chlorme but are Y

less commonly found in source waters

P The reductlon of re51dual dismfectant levels w1th1n af L :

: ;’prpehne system is’ affected by a var1ety of factors*{, e

, i{mcludmg temperature ‘preserniceof orgamc matterin

‘ ('j"the water or on the pipe surface and corrosion of the -

i p1pe surface For resrdual disinfection, MWRA uses: AT

f,ajchlorme ammoma combmatron to form chlorammes e re 8

- a longer-lastmg residual disinfectant than free chlo-v g

_ rine alone. The level of the residual dlsmfectant is v
" measured throughout the distribution system usmg & e

colorimetric-test by which a color change in the sam-. -

ple is compared to a color chart in order-to estimate .
A ‘the disinfectant concentratlon w1th1n a reasonable
- degree of accuracy ' :

Fortunately, - - Lk



GLOSSARY

" MWRA WATER SUPPLY AND TREATIVIENT
Communmes that are fully supplled by MWRA receive water treated wnth chlorammes ln those communmes that are partually supphed by MWHA;

information on treatment should be obtalned from the local water department To. vnew ‘the. level of treatment your water | has recenved Iocate your A
communlty on the chart. .7 . ; : . ; -

Metro Boston

'Metr'QWe‘sf‘ i
(Zone D)

“(Zone O) .

Central MA

Westem MA :
‘ __(ZoneB) .

: (Zone A)

MWRA
Fluoride

MWRA Corrosion
Con!rol ]

L MWRA Chiorine
& Ammonia

1, MWHA (since
3 Chlorine 9197)

SEIM®  \\WRA
SR Chiorine §8

i Chicopee ..

“Wilbraham -

8. Hadley FD1 . *'do not receive trealed

" %) Clinton - Treaxswatsr

1 water only in
27 . Northborough"- Draws.

These communmes

water trom MWRA

drawn from Wachusett.
Leominster*- Staridby. s
‘Uses and treats Wm:husen

o 'Fra‘mingham

" “’Marlborough* -
SOuthborough

ERE Weston

Dunng 1998; xhesa
‘communities began:

- receiving chiorinated water
© “forthe first time. MWRA
vis inating with these.

" andtreats raw water from
. aservice connection

" on the Wachusett Aqueduct.:

Worcester® - Standby. -

- Uses and treats. water

“drawri from the Quabbin: . .

Aqueductonlyin” " -

emergencies.
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- comunities concerning

“their rechlorination. .

- practices.

- Arlington” "

7. Malden . "

E ~LynnﬁeIdWD :

“* Belmont * Medford:
Boston " ’Melrose .

. Brookline :Milton
Cambridge” (1) - = Nahant
‘Canton” . "~ Needham® ..
- Chelsea ““Newton - .

. Everett- - .- ‘\»Ncrwocd :

<. Lexington " . éabody”

- Lynn (GE plant only) Qumcy .

Revere

-Saugus. - o
- Somerville. . -~
‘Stoneham

* Swampscott. -
. Wakefield®

* Waltham

Watertown.,
Wellesley” -

". Winchester*

Winthrop

. Woburn®

St mnlv

Partnally suppl;sd

Augusl 1998 -

i
pp!

(1), Camibridge: Standby. Uses MWRA water only in emergencies; however, dunng veoenstrucuon ofits water 2
-treatment plnnt the city wnll be fully supplted by MWRA water. B 5

; Prepared under the dlrec’uon of: Douglas B MacDonaId Execu’uve Dlrector ,
WllllamA Brutsch Waterworks Dlrector D Kelly o Day, Operatlons Dlrector Waterworks




