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o ’THE WATER SYSTEM

Quabbm Reservoir is the pr1mary source of water

2y '?for our system and one of the country s largest water
R supply 1mpoundments ‘with a capac1ty ‘of 412 billion
e gallons.. ‘Water is transferred from the Quabbm
Reservoir to the 65 billion gallon Wachusett Reservoir |
" in Clinton via the Quabbm Aqueduct The watersheds ~ coliform bacteria group or1g1nate from the non-intesti- -
“’-if';servmg the Quabbin and Wachusett Reservoirs total i :
g ,;‘294 square miles. MWRA and the Metropolrtanv ~ harmless. - A subclass of - the: col1form group which- are" T
: ‘_D1str1ct Comrmss1on (MDC) are comrmtted to protec— ) ;
B ‘t1on of' the water supply through aggresswe watershed‘\; :
»management as the ﬁrst hne of defense agamst waterf

i contammatron :

Water is next plped from the Wachusett Reserv01r to

‘Norumbega and Weston Reservorrs in Weston. via the" &
Hultman and Weston Aqueducts respectrvely :

er, 1999 Sampllng Data

: fMunlcrpalttles in- the MWRA serv1ce area recerve
B drrnkmg water distributed dlrectly from the ‘Hultman o
Aqueduct the Norumbega Reservo1r and the Weston A

‘ Reservorr

i Th1s is‘a pertodrc report contammg 1mp0rtant infor- MWRA routmely uses six general 1nd1cators ofvwater e

S ‘matlon about the quality of water supplled by MWRA o
2o We hope. this report is: useful to you as‘a local water P
SR ﬁsuppller public. health offlcral water consumer or.? i
o ;.~:f~_observer of MWRA’s system performance G :
. MWRA provrdes about- 250 million gallons of water;
) each ‘day to 46 01t1es and towns in “eastern and central o
e '__Massachusetts Each mun1c1pal1ty is: respon51ble for
i d1str1but1ng the water in’its. own communrty Twenty— e
o five of the customer: commumtres are fully: supphed by -
LMW RA. The other communrtles use MWRA water to’
S ; augment the1r own supphes “either on a regular basis
: S orin times-of water shortage More than two, mrlhon.f, .
e people are served by the MWRA water supply system "

¥ quallty

e ' Mlcroblal (bactena and algae)
s £ Turbidity iR
haie Corrosrveness (pH and alkalm1ty)
2 « Disinfectant : T
"« Chemical (1norgan1c and orgamc)
~ ‘e Radionuclides - —

‘ment sampled from MWRA or commumty 11nes (treat—

'source water treatment for algae control. -

fﬁ«» Total colrform bacterla are momtored in both source ; } ;
“and treated water to provrde an. mdlcatlon of overall ==
’ bacterlologlcal actrvrty ~Since many members of . the\;" s

nal_ env1ronment such as. soil; many colrform are

“- " For more information, pléase contact MWRA Public Affairs at (6 7)”788 11‘701 %
: - 100 First Avenue, Charlestown Navy Yard, Bost ton; MA 02129. ey
For turther mfnrmatlon regardlng health concerns, please contact the Department of Pubhc Health/Dtvss;on
ot Eptdemlology at (61 7) 983 6800 or Boston Pubhc Health Comm|33|on at (61 7) 534 5611 ’

Tests are conducted on water sampled at the source-’f” et
=reservorrs (source water) and- also on water after treat- -

ed water) Testmg frequen01es vary by parameter S S i

Mzcrobtal Algal levels in reservoirs are momtored by -
. MDC and MWRA: These results, along with’ taste e
and odor complamts are used to make decrsrons on E

“identified by the1r growth at temperatures consrstent' L
~with mtestrnal ‘environments, the “fecal cohform bac-- .
,"terla are indicators of p0551ble intestinal contamina= -
_“tion. " Escherichia’ coli (E. coli) is a specrﬁc coliform- .

,,spec1es that is’ almost always present in‘fecal material S
and whose presence indicates lrkely bactenal contarm— ]
~ nation of mtestmal orrgm : L



- ~inorganic matter, algae and mrcroorgamsms

- effects of turbldrty depend on the nature of the matter
“ water quality..

standards and: gu1dehnes prepared by DEP and recom- - i

i Corrosweness

Turbzdtty Turbrdlty is a measure of suspended and
“colloidal particles including clay, silt, organrc -and

~“which causes the turbrdrty Part1culate matter may
: have a chlorine demand or may protect bacterla from

P the drsmfectant effects of chlorine, thereby 1nterfer1ng
C‘with the maintenance of a drsmfectant resrdual‘r;-

: ':.throughout the d1str1butron system

- carry water from street mains, as well as household

0 f’{plumbmg ﬁxtures can contairi lead that i is susceptible
' “to-corrosion ‘and leachlng into tap water. In June -
“vl996 MWRA’s Interim Corrosmn Control (ICC)‘
XN facility- in Marlborough ‘went-on- lrne MWRA
believes. the ICC provrdes the - optlmal corrosion con- -

i 'when you ﬁrst use your tap

; . ‘Dlsmfectant MW RA treats the water supphed usrng 5
, ?vk/,drslnfectlon facrlltles at Quabbin,. “Wachusett,
rNorumbega and Weston Reservoirs. At Wachusett’

The '

Source water -
~source water supply and reservoirs which are tested” i
for coliform bacteria,’ turbrdrty, pH; chem1cal con—“, o

. rosivity, is monrtored and: ad]usted Water provided: st1tuents and radlonuchdes

by MWRA is basrcally lead free when it leaves the -
- reservoirs. but 1nd1v1dual building’ service lines that

e In order to Imnrmrze the leachrng of .
-+ lead and copper in plumblng systems the PH; orcor-

~have. samples analyzed elsewhere: £an
Laboratorres test' samples for all customer commum— KRR

“ties except Bedford Cambrrdge Canton Ch1copee e
‘Marlborough, = . -

- Northborough, Peabody, South Hadley, Wilbraham, -~
Woburn and Worcester. Commumty data for these SR

" SAMPLING AND ANALYSIS AL
-MWRA conducts all water. samplmg and testrng”

required by federal and state law. We also conduct

baseline and periodic research to- help us improve: - .

Results of testing are compared to

mendations for further action are made if reported'

: levels are above the standards

MWRA collects samples from the’ :

’ Treated water “MWRA collects treated water sam- : L
ples throughout the system and conducts. tests for PH, wm i
: temperature drsmfectant residual ‘and cohform bacte-.

ria. In addition, customer communities routinely col-

lect treated water- samples in complrance ‘with' federal, AR
‘Safe Drinking Water Act (SDWA) testing require- .~ . .
- ments including the Total Coliform Rule. These-sam-

ples are analyzed: for d1srnfectant resrdual and col-, '

k “trol treatment now achrevable for all MWRA cus- “ krform bacterra

. tomer . communities ‘east of and" 1nclud1ng'/

i Marlborough The cherrncals sodrum carbonate (sodavl-‘

- ash) and COy (carbon dioxide) are: added to increase
‘the pH and buffermg capacity of the water: whrch .

'should con51derably reduce. the lead levels found' :
: o < Clinton,

,7_Commun1t1es may brmg therr Samples to the MWRA , RO
iWater Quahty Laboratory for analysrs or they may

MWRA
Lynn

Leom1nster

communltles are not presented in thrs report o M

: _Reservoir, chlorrne is added to’ prov1de primary. dlsm-;‘f St

i - fection- necessary 0. mactlvate pathogens that 1 may be
. ‘present in’ the source -water. At Norumbega and}f

Weston Reservorrs chlorine also provides some addi-

et tronal prlmary disinfection. ‘With the further ‘addition
~. of ammonia, chlorammes are formed to estabhsh a
; ,suffrclent level of resrdual drslnfectant to protect,»:

a \,tnbutron system

= Chemtcal Inorganlcs are’ measured at Quabbln and
B Wachusett Reserv01rs Analyses of dlsrnfectronf~
by roducts such as: trrhalomethanes are. erformed at L
L AL P an ozonatron facﬂlty at the new MWRA water treat-- ,
- various- locatlons throughout the' distribution system bEex) B e
~ment plant to be constructed at Walnut Hill. This deci-- e
~“sion enables MWRA to ‘add filtration technology ata e
- later- date if the need arises, and to beg1n upgradmg:_' £

“and replacmg local pipes in MWRA and community

- Volatile organic compounds are measured at the dis-
‘tribution TESEervoirs: Norumbega and Weston.

.k,Synthetrc organlc compounds are - ‘measured at’
- Wachusett Reservorr MWRA generally meets appllc-i
i ;able standards. .~ v

: A Radwnucltdes Radlonuclrdes are. measured at three .
: -drstrlbutron locatlons

"MWRA generally meets
applrcable standards LA T T

‘fFEDERAL SAFE DRINKING WATER ACT (SDWA) G
The Surface Water- Treatment Rule: (SWTR) of the‘ SR
" SDWA sets standards for unfiltered use of MWRA’s 3 \ e
-~ source waters from the- Quabbin and Wachusett .~~~
fReservolrs If such standards are riot met; filtration =
: could be requlred The standards relate to cohform qovs
. against any new. contarmnants that may enter the drs-,f turbidity, watershed protection, disinfection byprod- * -

: ‘ : , . .ucts and the absence of waterborne drsease outbreaks. -
w Quabbrn Reservorr has demonstrated compliance with
the standards ‘and has therefore been found to: be_
' fexempt from- the flltratron requrrement On October, SR
~ 21, 1998, MWRA's Board of Directors voted to build =~ -

distribution systems. The Board: decision was .

. approved by the Massachusetts Department of .~

* Environmental Protection but challenged by the UsS. =
‘Environmental Protection’ Agency, and is currently
"~before the federal drstrrct court for de01s1on ' R



MWRA Water Quality Update Highlights
November 1999

~eHeightened bird harassment efforts at Wachusett Reservoir continued. Geese and ducks gather here during migration, while gulls
congregate at the reservoir when more shallow local ponds freeze. MDC staff continued bird harassment on shore -- and by boat in the

iours before dark -- to keep flocks away from the Cosgrove Intake. Waterfowl seem to be responding to these efforts as desired. Warm
weather, by delaying freezing at ponds, also allows birds a wider range of roosting spots. The boat dock was completed, providing MDC
staff with improved facilities for harassing birds by boat in the winter.

*Coliforms measured at Wachusett Reservoir remained below regulatory standards. As stated in the 9/30/99 letter from MWRA to
DEP, MWRA now.reports coliform results derived from the ‘standard’ method of analysis, but continues to use the ‘enhanced’ method
with split. samples. Coliform results at mid-month were somewhat higher than at the beginning and end of the month, perhaps due to
lower temperatures at that time. The six-month running average for cohforms was 0% for November, reflecting no exceedances of the
coliform standard smce 1/29/99. Details appear on Page B.

*MWRA achieved CT compliance for the month. MWRA relied on the three-point calculation method during most of November, and a
two-point calculation for November 1 - 3, when instrument data at one sampling point were unavailable. High winds at Wachusett mixed
water near the intake, affecting pH levels in the water as it entered treatment facilities. MWRA adjusted chlorine dose to achieve higher
required CT values in response to these changes and to seasonal declines in water temperatures.

« Beginning in November, MWRA implemented a weekly, monthly, and quérterly DBP monitoring program for the Chicopee :
Valley Aqueduct (CVA), which serves Chicopee, Wilbraham, and South Hadley Fire District #1. See Page F for November resulits.

MWRA
Source Water — Chicopee Valley Aqueduct
Fecal Coliform and Turbidity Levels At Quabbin Reservoir (Winsor Power Station)

Quabbin Reservoir water sampled at Winsor Power Station before chlorination represents reservoir water entering the Chicopee Valley

Aqueduct-(CVA), serving South Hadley Fire District 1, Chicopee, and Wilbraham. The Surface Water Treatment Rule (SWTR) for unfiltered

supplies requires that no more than 10% of samples over any six-month period have over 20 fecal coliforms per 100 ml. Fecal-coliform

levels tend to be low at the Winsor location. MWRA met the six-month running average standard for fecal collform contmuously at this
location over the last year. This month, levels remaln below standards /

amples for turbldlty 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 for unfiltered water supply systems is a
maximum of 1.0 NTU; the EPA standard is a maximum of 5.0 NTU. Turbidity levels are well below DEP standards.

Results presented here cover monthly trends for the last thirteen months (left) and daily trends for the most recent month (right).

Winsor Power Station, Quabbin Reservoir | / Winsor Power Station, Quabbin Reservoir
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MWRA
Source Water -- Serving Metropolitan Boston
Fecal Coliform Levels and Primary Disinfection at Wachusett Reservoir
| November 1999

Samples from Wachusett Reservoir are collected at a location inside the Cosgrove Intake facility and represent water entering the
Cosgrove Aqueduct. The Surface Water Treatment Rule (SWTR) for unfiltered supplies requires that no more than 10% of samples ov ’\
any six-month period have more than 20 fecal coliforms per 100 ml. The six-month running average results represent the percent of
samples exceeding 20 c¢fu/100 mi during the previous 6-months. Samples for turbidity were collected at Shaft 4, after primary disinfection
and corrosion control treatment, until May 12. Samples are now collected at Cosgrove Intake, representing water quality before primary
disinfection and corrosion control treatment. The DEP standard for source water turbldlty for unfiltered water supply systems is a
maximum of 1.0 NTU; the EPA standard is a maximum of 5.0 NTU.

Fecal coliform counts for the month were all well below the 20 cfu/100 ml standard. The six-month running average this month is 0.0%;

the standard is 10%. Fecal coliform levels tend to increase during the winter, usually related to icing over of nearby. water bodies and

birds visiting Wachusett, which tends to freeze later in the year. In February, DEP noted that the MWRA uses laboratory methods that are
significantly more sensitive than required and ordered MWRA to evaluate the sensitivity of those methods. On 9/30/99, MWRA analysis
submitted to DEP suggested that results using MWRA's 'enhanced' method are statistically higher than those using the 'standard’ method. -
Results reported for November derive from the ‘standard’ method. Turbidity resuits have remained below the DEP standard.

Results presented here cover monthly trends for the last thirteen months (left) and daily trends for the most recent month
(right). /
Cosgrove Intake, Wachusett Reservoir Cosgrove Intake, Wachusett Reservoir

Algae Levels at Wachusett Reservoir

Taste and odor complaints at the tap are usually due to algae, which originate in source reservoirs, typically in trace amounts.
QOccasionally, a particular species grows rapidly, increasing its concentration in water. When Synura, Anabaena, or other nuisance
algae blooms, MWRA treats the reservoirs with copper sulfate, an algaecide.

Levels for Golden-Brown algae such as Synura and Uroglena, were low during November. MWRA is watching diatom levels closely in
anticipation of seasonal increases due to cooling water temperatures in the reservoir.
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inFebruary 1997 and 9.0 in July 1998 to minimize leaching of lead. MWRA staff have worked at improving: processes for pH addition at

MWRA
Treated Water
pH and Chlorine Residual ‘Levels in Communities
November 1999

" WRA adjusts the alkalinity and pH of Wachusett water to reduce its corrosivity in order to minimize the leaching of lead and copper from
:ervice lines and home plumbing systems into the water. In June 1996, the Interim Corrosion Control (ICC) facility went on-line; this
facility provides corrosion control to communities east of and including Marlborough pH targets were raised from 7.5 in June 1996 to 7.8

the ICC with promising results for greater consistency in pH levels in communities. MWRA staff collect and analyze pH samples from 26
community locations on a biweekly schedule. The results appear on the left below.

The chart below on the right compares community total chlorine residuals in November of 1997, 1998, and 1999. Each line on the chart
describes the cumulative percentage. of samples (on the x-axis) at various levels of total chlorine residual (on the y-axis) for a given year.
MWRA has established a target for chlorine residuals throughout community distribution systems of 0.2 mg/L to control pipeline biofilm
and bacterial regrowth in the distribution system. The graph shows how MWRA has progressed toward meeting this target Results vary
by month due to changes in chiorine dose, chlorine decay, and temperature. The trend over the years shows a significant increase in total
chlorine residuals. These improvements are related to disinfection changes: chlorine ramp-up during summer 1997; ammonia separation
in August 1997; and chlorine:ammonia ratio optimization begun in August 1997. In November 1997, about 75% of the samples met the
chiorine residual target of 0.2 mg/L. By November 1998, 93% of all samples met this target, Last month, 97% of all samples met this
target 98% of all samples in November 1999 had residuals at or above 0.1 mg/L.

MWRA must meet regulatlons that require either detectable chlorine reSIduals in at least 95% of samples of that HPCs (Heterotrophic .
Plate Counts) be lower than 500 cfu/ml. In November, sample results from all communities participating in the MWRA program satisfied

requirements for both chlorine residuals and HPCs.

Total Chlorine Residual Levels in Distribution System
- November 1997, November 1998, »November 1999

Community System pH Values
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Primary Disinfection -
Cosgrove Disinfection Facility

In November, MWRA provided disinfection adequate to achieve EPA’s réquirement of 99.9% inactivation of giardia cysts and 99.99%
inactivation of viruses in drinking water using a calculation based on three sample points that DEP approved in June. This more precise
calculation'-method allows MWRA to meet disinfection requirements while lowering chlorine dose, reducing the formation of disinfection by-
products. Since September 1997, MWRA has added sodium hypochilorite to source water at Cosgrove Intake to achieve primary
disinfection. The concentration (C} of the disinfectant in the water over.time (T) yields a measure of the effectiveness of disinfection, CT.

- The required CT.varies with water temperature, pH, and other factors. MWRA calculates daily CT inactivation rates at maximum flow, as
specified by EPA regulations. CT was met each day this month, as well as every day for the last year.

Giardia CT Percent Achievement

_Giardia CT Percent Achievement Cosgrove Disinfection Facility
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MWRA
Tocal Coliform Rule Results for Communities Participating in
MWRA Testing Program
November 1999

Background
Thirty-three cities and towns use the MWRA Laboratory for Total Coliform Rule compliance testing. These communities collect samples ¥~

bacteriological analysis and measure chlorine residual at the time of collection. Cambridge conducts their own monitoring and provides ti
data to MWRA. The other 12 MWRA customer communltles 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 that no more than 1 sample be
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 is undertaken. Pubhc notification is required if follow-
up tests confirm-the presence of E. coli or total coliform.

MWRA considers a disinfectant residual of 0.2 mg/L a minimum target level at all points in the distribution system.
/

Highlights :
One of the 1838 samples tested was posmve for E. coli during the' month of November. Repeat samples taken after the one positive result
all proved negative. No publlc notification was required.

All thirty-four communities that submitted chlorine residual data maintained an average disinfectant residual of at least 0.2 mg/L. Eighteen
communities had one or more samples with a disinfectant residual lower than 0.2 mg/L. For all but one town, average chiorine reSAduals in
communities remained close to or above last year's levéls. '

November 1999 |November 1999 | November 1998
Samples Total . .-
. ‘o Public Minimum Average Average
Town Tested for | Coliform, E.coli % |\ otification| ~ Chlorine |- Chiorine Chiorine
Coliform % Positive . N - .
4 @) Positive Required? Residual Residual Residual
(mg/L) (mg/L) (mg/L)
ARLINGTON 56 0.08 1.05 .0.95
BELMONT - 40 , ‘ 0.10 0.93 0.75
BOSTON 252 ‘ 0.23 1.70 1.70
BROOKLINE 85 0.60 1.84 1.73
CAMBRIDGE - 92 , 0.20 __1.70 o
CHELSEA 40 ‘ 0.10 1.45 1.49
EVERETT 50 - - 0.00 1.68 1.73
FRAMINGHAM (c) 71 ~0.03 1.37 . 1.22
LEXINGTON 45 1.50 1.77 1.80
LYNNFIELD 6 ] 0.23 1.05 0.74
MALDEN . 75 1.3% 1.3% No (d) 0.01 1.29 0.81.
MARBLEHEAD 24 0.34 1.48 1.31
MARLBOROUGH (b 48 ‘ 0.37 0.96 1.21
MEDFORD 85 - ) ] 0.10 1.10 0.74
MELROSE - 45 ) . 0.10 1.30 1.11
-[MILTON 40 0.79 1.34 0.48
NAHANT 10 0.13 1.05 0.75
INEEDHAM (b) 51 ' 0.01 _ 0.94 0.33
NEWTON 88 : L 0.14 1.48 1.40
NORWOOD 50 - 0.00 0.87 0.79
QUINCY ‘ 103 ' v '0.20_ . 1.36 0.88
REVERE 65 ' ‘ 043 | 1.62 1.10
SAUGUS 32 . 150 1.67 0.43
SOMERVILLE 80 ] 0.30 1.09 1.26
SOUTHBORO (c) 10 - 0.20 052 0.91
STONEHAM 28 EE 1.20 1.61 1.62
SWAMPSCOTT | = 18 | 0.02 1.24 1.36 -
WAKEFIELD (b) 44 ; 0.20 " 1.25 1.48
WALTHAM 67 _0.40 1.55 1.22
WATERTOWN 40 : ‘ 0.50 1.24 0.62
WELLESLEY (b) 36 0.05 0.33 0.61
WESTON (c) 13 0.52 = . 1.11 1.14
WINCHESTER (b) 25 ’ | . 016 0.95 0.49
|WINTHROP 24 . B 0.40 1.47 - 0.9
Total: - 1838 L ) ' RS

(a) The number of samples collected depends on the population sened and the number of repeat samples required.

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

(c) These communities re-chloraminate (since July/August 1998). ; :

(d) Repeat samples were negative for both total coliform and E. coli, therefore public notification not required. i D




MWRA
Distribution Water
Fecal Coliform Levels in Norumbega Reservoir
November 1999

\~low from Norumbega Reservoir supplements flows from Wachusett Reservoir daily at imes of high demand. Norumbega receives flows
rom Wachusett for temporary storage at times of low demand. Fecal coliform samples from Norumbega Reservoir are collected from the
shore near the gatehouse before disinfection. Coliform levels are elevated periodically, partly because samples collected from the shore of
this small reservoir are more susceptible to local disturbances. Bird harassment and watershed protection programs were stepped up in
September 1998 to minimize contamination. In response to one high fecal coliform result in late May, MWRA stepped up shoreline patrols
and increased transect monitoring throughout the reservoir. A fence is being built around the reservoir in November and December to keep
deer away from the water, too. Fecal coliform resuits along the shore and throughout the reservoir were low in November, ranging from 0 -
1 cfu/100 mi throughout the month.

Results presented here cover monthly trends for the last thirteen months (left) and daily trends for the most recent month (right).

Norumbega Reservoir
Fecal coliform lewels near shore

Norumbega Reservoir
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Treated Water
Disinfectant Levels in Hultman Aqueduct at Norumbega Disinfection Facility and
Commonwealth Avenue Pump Station (Entry Point to Customer Distribution Systems)

Chloramination at Norumbega Disinfection Facility provides 3-8 minutes of contact time with free chlorine before ammonia addition.
Chloramination provides residual disinfection to minimize bacterial regrowth in the distribution system (primary disinfection is provided at
Wachusett Reservoir/Cosgrove Intake). MWRA Operations has formed a process improvement team to optimize chloramination at
Norumbega so that ammonia additions ensure a stable chlorine residual throughout the distribution system without affecting taste and odor.

The target for total chlorine residual at Commonwealth Avenue Pump Station is adjusted periodically in an effort to optimize disinfection
while minimizing concerns with nitrification, taste and odor, and disinfection by-product (DBP) formation. Seasonally, chlorine residuals
fluctuate due to temperature and dosage changes. Chlorine residual sample results at this site represent levels of chlorine residuals in
treated water at the entry to community distribution systems. Total chlorine residuals averaged 2.1 mg/l for the month.

Results presented here cover monthly trends for the last thirteen months (left) and daily trends for the most recent month (right).
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MWRA
Treated Water
Disinfection By-Product (DBP) Levels in Communities
November 1999

Total Trihalomethanes (TTHMs) and Haloacetic Acids (HAAs) are by-products of disinfection treatment with chlorine. Chiorination levels = —’
the presence of organic precursors, pH levels, the contact time of water with chlorine used for disinfection, and temperature alt affect 7"
and HAA levels. TTHMs are of concern due to their potential adverse health effects at high levels. The TTHM standard currently is an
annual running average of 100 ug/L for all sample locations combined; EPA recently established a new standard of 80 ug/L for TTHMs and
60 ug/L for HAA 5 that will take effect in 2001. DEP requires that samples be collected quarterly; MWRA samples weekly at some locations,
monthly and quarterly at others. These graphs report results on a monthly, quarterly, and running annual average basis.

Average DBP levels were stable in November, remaining below current standards and standards that take effect in 2001. One high result
for Bromodichloromethane (BDCM), a TTHM compound, appeared in Marlboro during September, affecting overall TTHM results. See the
May 1999 Water Quality Update for a summary of MWRA's DBP Control Action Plan.
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MWRA Monthly Mineral Analysis
November 1999

This page provides information on water quality at six locations in the MWRA transmission system. Results reflect a "snapshot" in

) "2 and may not represent typical conditions. Elevated levels of a particular parameter may occur from time to time. MWRA staff

7\ ‘iew these numbers carefully and follow-up unusual results by re-analyzing samples, collecting new samples, or auditing sample
.@s. More rigorous daily or weekly monitoring of select parameters at these and other locations provides a better overall picture of

~ater quality. MWRA reports many of these results elsewhere in this document.

Winsor Power Cosgrove
Station at | Nash Hill | Intake at Comm
Quabbin Storage | Wachusett ICC, Ave., Shaft 9A,
. Reservoir Tank Reservoir | Marlboro | Newton Malden MCL
Component (Raw) . |(Treated)| (Raw) | (Treated) | (Treated) | (Treated) | Standard Units | Exceedance

Alkalinity 1.96 1.96 4.88 30.5 27.6 217 MG/L

Aluminum <15 <15 <15 <15 <15 <15 50-200 (a) UG/L NO

Ammonia-N 0.01 0.01 < 0.005 < 0.005 0.456 0.461 MG/L

Antimony <2 <2 <2 <2 <2 <2 UG/L

Arsenic <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 50 (b) UG/L NO

Barium 6.52 6.42 7.6 7.3 - 7.57 7.3 2000 (b) UG/L NO

Beryllium <041 <041 - <041 <0.1 <0.1 <041 4 (b) UG/L NO

Bromate <1 <1 <1 <1 <1 <1 UG/L

Bromide 9 5 11 5 5 5 UG/L

Cadmium <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 5 (b) UG/L NO

Calcium 2100 2330 3580 3590 3580 3530 UG/L

Chloride 5.5 6.7 13 14.5 14.8 15.9 250 (a) MG/L NO

Chlorine, Free - 0.18 - 0.16 0.12 0.09 MG/L

Chlorine, Total - - - - 0.50 1.90 2.02 MG/L

Chromium <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 100 (b) UG/L | NO

Coliform, Total, MF Method 6 0 10 0 0 0 0(d) CFU/100 mL| NO'

Color 3 3 7 6 6 7 15 (a) C.U. NO

Copper ** 58.5 13.4 3.57 6.89 5.38 7.29 1300 (b) UG/L NO

-|Cyanide <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.2 (b) MG/L NO

Fluoride 0.05 0.07 0.0534 0.961 0.953 0.904 4 (b) MG/L NO

Hardness 7.3 ) 7.8 11.8 11.8 11.8 11.6 MG/L :

Iron ** N 31.5 15.3 14.3 19.3 17.7 16.9 300 (a) UG/L NO

Lead <1.2 1.56 <1.2 <1.2 <1.2 <1.2 - 15(b) UG/L NO

Magnesium 490 485 702 698 - 697 680 UG/L

Manganese 9.07 5.78 14 12.9 1.1 . 10.1 50 (a) UG/L NO

Mercury . <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 2 (b) UG/L NO

Nickel - <1 <1 <.1 <1 <1 <1 UG/L

Nitrate-N 0.011 < 0.01# 0.0428 0.0468 0.082 0.0795 10 (b) MG/L NO

Orthophosphate 0.005 < 0.1# 0.00633 0.0144 0.0134 0.0153 ) MG/L

pH 6.9 6.5 7.0 9.5 8.9 8.8

Potassium 494 ) 541 776 809 775 830 - UG/IL

Selenium <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 50 (b) UG/L NO

Silica (Si02) 1150 1200 1710 2160 2140 2110 UG/L :

Silver <04 <04 <04 <04 <04 <0.4 100 (a) UG/L NO
" |Sodium 3.72 3.74 8.32 20.90 19.90 20.80 MG/L

Specific Conductance NS NS 69 114 123 127 i UMHOS

Standard Plate Count, HPC

(48 Hrs @ 35C) 72 28 > 500 0 360 200 500 (d) CFU/mL NO

Sulfate (S04) 5.44 5.40 6.64 6.69 6.62 6.61 250 (a) MG/L NO

Thallium <1 <1 <1 <1 <1 <1 2 (b) UG/L NO

Total Dissolved Solids 26 41 39 75 104 72 500 (a) MG/L NO

Trihalomethanes, Total

(TTHMS) (f) - 14 - 17 31 31 100 (b) (e) UG/L NO

Turbidity 0.53 0.58 0.26 0.38 0.32 - 0.36 1(c) NTU NO

Zinc ** 1.53 3.33 1.41 1.43 3.81 1.49 5000 (a) UG/L NO

(a) = Secondary MCL standard (aesthetic related). DEP “Drinking Water Regulations”, 310CMR 22.00.

(b) = Primary MCL standard (health related). DEP “Drinking Water Regulations”, 310CMR 22.00.

(c) = Primary MCL standard (healith related), applies to Wachusett Resenwir only (source water). DEP “Drinking Water Regulations”, 310CMR 22.00.

(d) = Primary MCL standard (health related). DEP “Drinking Water Regulations”, 310CMR 22.00. Applies to samples downstream of Wachusett Resenoir.

(e) = THM compliance is based on a running annual average of samples collected at DEP approved locations.

() = Average TTHM result for weekly samples collected in the month of October 1999.
** = Metal results may be elevated due to local plumbing at the sample tap. # = Samples analyzed after holding time

MCL = Maximum Contaminant Level C.U. = Color Unit
CFU = Colony Forming Unit NTU = Nephelometric Turbidity Unit

S.U. = Standard Units Mg/L = milligrams per liter = parts per million

ug/L = micrograms per liter ='parts per billion < = |ess than method detection limit
" NS = No sample

These results are based on single grab samples collected November 1 & 2, 1999 and analyzed by MWRA and contract laboratories.
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