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& ThlS isa penodrc report contarmng rmportant infor-
mation about the quality of water supphed by MWRA.
~We hope this report is useful to you -as a local water. -
supplier, public health official, water consumer or
observer of MWRA's system performanice. T
~ MWRA provrdes about 250 million gallons of water' L
each day to 46 cities and towns in eastern and central - :
Massachusetts. Each mumcrpahty is respon51ble for P
- distributing the water in its own community. Twenty-,
~ five of the customer communities are fully supplied by
" MWRA. The other communities use MWRA water to
: augment their own supphes either on a regular basis
or in times of water shortage.. More than two million
people are served by the MWRA water supply system '

THE WATER SYSTEM
Quabbrn Reservorr is the prrmary source .of water,
for our system' and ore ‘of the country’s largest water
supply 1mpoundments with a capacity of 412 billion -
“gallons: ‘Water is transferred from the Quabbin
~~ Réservoir | to the 65 billion gallon Wachusett Reservoir
~ in Clinton via the Quabbin Aqueduct. The watersheds
. serving the Quabbm and Wachusett Reservoirs total
- 294 square miles. MWRA and the Metropolltan
- District Commission (MDC) are: comrmtted to protec-
“tion of the water supply through aggressive watershed

management as the ﬁrst line of defense agamst water

contamination.
Water is next piped from the Wachusett Reservorr to
Norumbega and Weston Reservoirs in Weston via the

" Hultman and Weston Aqueducts. respeetrvely ‘

-

Mumcrpalmes in the MWRA service aréa receive -

drinking water distributed directly from the Hultman

‘Aqueduct the Norumbega Reservon and the Weston ‘
Reservon R i

INDICATORS OF WATER QUALITY

MWRA routinely uses six general 1ndlcators of water
quahty :
« Microbial (bactena and algae)
. Turb1d1ty B '
- Corrosiveness (pH and alkalmrty)
. Drsmfectant D S
. Chemrcal (morgamc and orgamc)
- eRadionuclides- -~ -
Tests are conducted on water sampled at the source
TEServoirs (sourc_e water) and also on water after treat-
ment sampled from MWRA or community lines (treat-
ed Water). Testing frequencies vary by parameter. BERR

3 Mlcrobzal Algal levels in reservoirs are momtored by =
- MDC and MWRA. - These results, along with taste ‘ ‘
“‘and odor complaints, are used to make decxsrons on - 3:v1~; :

source water treatment for algae control.

Total coliform bacteria are monitored i in both source »

and treated water to provide an indication of overall -

bacteriological actrvrty Since many members of the- e

coliform bacteria group ongmate from the non-intesti-

nal -environment, such as soil, many coliform are -

harmless." A subclass of the coliform group which are
identified by their growth at temperatures consistent

‘ w1th mtestmal envrronments the “fecal coliform bac-

teria,” are mdrcators of possible intestinal contamina- -

“‘tion. Escherichia coli (E. coli) is a specrﬁc coliform.

species that is almost always present in-fecal material

- and whose presence indicates 11kely bacterial contarm-' .
- ‘nation of mtestmal or1g1n 2

- For more mformatlon, please contact MWRA Public Aﬁalrs at (617) 788-1170
o 100 First Avenue, Charlestown Navy Yard, Boston, MA 02129.
- For further information regarding health concerns, please contact the Department of Public Health/Division
of Epldemlology at (617) 983-6300 or Boston Publlc Ilealth Commlssmn at (617) 534-5611



Turbidity: Turbidity_is a measure ‘of suspended and

colloidal particles;in'cludi/ng clay, silt, organic and
, The:
. effects of turbidity depend on the nature of the matter -

: which causes the turbidity. Particulate matter may -
. standards and guidelines prepared by DEP and recom-

mendations for further action are made 1f reported S

°inorganic matter, algae and microorganisms.

* have a chlorine demand or may protect bacteria from

the disinfectant effects of chlorine, thereby interfering

‘-wrth the maintenance of a drsrnfectant resrdual
: 'throughout the distribution system Ve '

Corrosweness In order to mrmrnrze the leachmg of

‘ B lead and copper in plumbmg systems, the pH, or cor-
" rosivity, is monitored and adjusted. Water provided

by MWRA is basically lead free when it leaves the
" reservoirs but individual building service lines that
* carry water from street mains, as well as household
plumbing fixtures, can contain lead that is susceptible
to corrosion and leaching into tap water.  In June
1996 MWRA’s Interim Corrosion Control (ICC)

A facility in Marlborough went on-line. MWRA
o ‘beheves the ICC provides the optunal corrosion con- -
. trol treatment now achrevable for all MWRA cus-
including.

' Marlborough The chemicals sodium carbonate (soda -

tomer . commun1t1es east .of and-

ash) and CO, (carbon dioxide) are added to increase

. the pH and buffering capacity of the water which

~-should considerably reduce the lead levels found
when you first use your tap ‘

o Dlsmfectant MWRA treats the water supphed usmg

disinfection fac111t1es at Quabbln, Wachusett,

fNorumbega and Weston Reservoirs. At Wachusett
" Reservoir, chlonne is added to provide primary. disin- -
fection necessary to inactivate pathogens that may be

~~present in the source water. At Norumbega and
Weston Reservorrs chlorine also _provides some addi-

' tional pnmary dlsmfectron ‘With the further addition

- of ammonia, chloramines are-formed to estabhsh a

-sufficient level of residual drsmfectant to protect
" against any new contaminants that may enter the dis-
' tnbutron system , «

o Chemtcal Inorganics are measured at- quabbin ‘and.
Wachusett Reservoirs. Analyses of disinfection -
‘byproducts such as trihalomethanes are performed at -

_ - various locatlons throughout the dlstnbutron system.
Volatile organic compounds are measured at the dis-

~tribution reservoirs: Norumbega and Weston‘

Synthetic organic compounds are measured at

“Wachusett Reservorr MWRA generally meets apphc- ‘

able standards

;Radlonuchdes Radronuchdes are. measured at three -
MWRA generally meets

‘drstnbutron locatrons
apphcable standards. o

SAMPLING AND ANALYSIS - ,
MWRA conducts all water samphng and testing.
required. by federal and state law. We also conduct

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

water quality. Results of testing are compared to

levels are above the standards

Source :water 'MWRA collects samples from the :
source water supply and reservoirs which are tested

" for. coliform bacteria, turbidity, pH chermcal con-
 stituents and radronuclrdes . :

Treated. water MWRA collects treated water sam-

* ples throughout the system and conducts tests forpH,
temperature,. disinfectant residual and coliform bacte-

ria. In addition, customer comrnumtres routrnely col-
lect treated water samples in compliance with federal

Safe Drinking Water Act (SDWA) testing require- - '
ments including the Total Coliform Rule. These sam- -

ples are analyzed for drsmfectant residual and col-

’1form bacteria.

Communrtles may bnng thelr samples to the MWRA ’
Water Quality Laboratory for analysis, or they may
have - samples analyzed elsewhere. MWRA
Laboratories test samples for all customer communi-
ties except Bedford, Cambridge, Canton, Chicopee, -
Clinton, Leominster, Lynn, Marlborough,
Northborough, Peabody, South Hadley, Wilbraham,
Woburn and Worcester. Community data for these

. communrtres are not presented in thrs report

FEDERAL SAFE DRINKING WATER ACT

(SDWA) ‘ -
The Surface Water Treatment Rule (SWTR) of the o

SDWA sets standards for unﬁltered use of MWRA’s

source waters from the. Quabbrn and Wachusett : L
Reservoirs. If such standards are not met, filtration

could be required. The standards relate to coliform,
turbidity, watershed protection, disinfection byprod-

* ucts.and the absence of waterborne disease outbreaks.
“Quabbin Reservoir has demonstrated compliance with -
‘the standards and has therefore been found to be

exempt from the filtration requirement. On October -
21, 1998, MWRA’s Board of Directors voted to. build
an ozonation facility at the new MWRA water treat-

~ ment plant to be constructed at Walnut Hill. This deci- ~ '
sion enables MWRA to add filtration technology ata

later date, if the need arises, and to begin upgrading
and replacing, local pipes in MWRA and community
distribution systems. The Board decision:was

_approved by the Massachusetts Department of
" Environmental Protection but challenged by the U.S.
Environmental Protection Agency, and is currently = -
"before the. federal drstnct court for de01s1on :



MWRA
Source Water — Chicopee Valley Aqueduct
Fecal Coliform Levels At Quabbin Reservoir (Winsor Power Station) And Nash Hill Reservoir
March 1999

Quabbin Reservoir water sampled at Winsor Power Station before chlorination represents reservoir water entering the Chicopee
Valley Aqueduct (CVA). 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 coliform continuously here over the last year. This month,
levels remain below standards.

- Covered water storage at Nash Hill went on-line on March 12 and the Nash Hill Reservoir went off-line on March 17. Since this is no
longer an open water supply, MWRA is no longer required to collect samples daily. Formerly, samples from Nash Hill were collected
five days a week at a point where samples may have contained a mix of aqueduct water with reservoir water, depending on whether
the reservoir was filling or discharging. MWRA now collects samples weekly and analyzes them for fecal coliform, total coliform, and

total chlorine.

Results presented here cover the last thirteen months and the most recent month.
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Source Water — Chicopee Valley Aqueduct
Turbidity Levels at Quabbin Reservoir (Winsor Power Station)

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.

Turbidity levels are well below DEP standards. Occasional spikes in turbidity do occur through the year, often related to rainfall or
icing over of the reservoir.

Winsor Power Station, Quabbin Reservoir Winsor Power Station, Quabbin Reservoir
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MWRA
Source Water
Fecal Coliform Levels and Primary Disinfection at Wachusett Reservoir
March 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
over 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 cfu/100 ml during the previous 6-months. Samples for turbidity are collected at Shaft 4 in Southboro, after
primary disinfection and corrosion control treatments. The DEP standard for source water turbidity is 1.0 NTU.

Fecal coliform counts for the month were all below the 20 cfu/100 ml standard. The six-month running average is 11%, above the 10%
standard, because of 14 samples that exceeded 20 cfu/100 ml during December and January. Each year, seasonal variations in fecal
coliform levels occur, usually related to icing over of nearby water bodies and birds visiting Wachusett, which tends to freeze later in
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Primary Disinfection
Cosgrove Disinfection Facility

For March, MWRA provided disinfection adequate to achieve EPA’s requirement of 99.9% inactivation of giardia cysts and 99.99%
inactivation of viruses in drinking water. Since September 1997, MWRA has added sodium hypochlorite 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 based on a single measurement, or ‘timeslice’, gives a lower
disinfection credit than CT based on an integrated calculation, a more precise measurement. The integrated calculation method would
permit a lower chlorine dose, which minimizes disinfection by-products in treated water. MWRA and DEP are together discussing the
possibility of using this method of calculation to determine regulatory compliance in the future.
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Fecal Coliform (cfu/100 mL)

MWRA
Distribution Water

Fecal Coliform Levels in Norumbega Reservoir

March 1999

Fecal coliform samples from Norumbega Reservoir are collected from the shore near the gatehouse. Flow from Norumbega
Reservoir supplements flows from Wachusett Reservoir daily to meet peak demand.

Fecal 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. No fecal coliform were present in any samples collected at Norumbega.
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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).

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. Total chlorine residuals averaged 1.9 mg/l for the month.
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pH Levels at Entrance to Distribution System

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. Initial pH targets were 7.5 in June 1996, then
7.8 in February 1997. On July 27, 1998, the pH was adjusted from a target of 7.8 t0 9.0 to further minimize leaching of lead.
Commonwealth Ave. Pump Station

Commonweaith Avenue Pump Station
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MWRA
Tocal Coliform Rule Results for Communities Participating in
MWRA Testing Program
March 1999

Background

Thirty-three cities and towns use the MWRA Laboratory for Total Coliform Rule compliance testing. These communities collect samples
for bacteriological analysis and measure chlorine residual at the time of collection. Cambridge conducts their own monitoring and
provides their data to MWRA. The other 12 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 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. Public 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
None of the 1,908 samples tested was positive for coliform during the month of March.

All thirty-four communities that submitted chlorine residual data maintained an average disinfectant residual of at least 0.2 mg/L. Fourteen
communities had one or more samples with a disinfectant residual lower than 0.2 mg/L. Average chlorine residuals in all communities
remained near or above last year's levels, which were themselves significantly above chlorine residual levels for the preceding year.

Mar. 1999 Mar. 1999 Mar. 1998
Samples Minimum Average Average
Tested for) Total Public Chlorine Chlorine Chlorine
Coliform | Coliform % E. coli Notification Residual Residual Residual
Town (a) Positive % Positive Required? (mg/L) (mg/L) (mg/L)
ARLINGTON 56 0.09 1.08 0.79
BELMONT 40 0.10 0.67 0.60
BOSTON 266 0.52 1.64 1.59
BROOKLINE 85 1.20 1.73 1.67
CAMBRIDGE 83 0.11 1.53
CHELSEA 40 0.23 1.48 0.53
EVERETT 50 0.60 1.62 1.22
FRAMINGHAM (c) 72 0.11 1.37
LEXINGTON 45 1.70 1.80 1.51
LYNNFIELD 14 0.40 1.01 0.94
MALDEN 75 0.00 0.86 0.96
MARBLEHEAD 24 0.20 1.37 1.50
MARLBOROUGH (b) (c) 46 0.25 0.77
MEDFORD 85 0.10 0.89 0.43
MELROSE 45 0.10 1.20 0.80
MILTON 40 . 0.30 0.47 0.37
NAHANT 10 0.30 0.96 0.38
NEEDHAM (b) 51 0.02 0.46 0.22
NEWTON 88 0.71 1.44 1.19
NORWOOD 50 0.00 0.88 0.67
QUINCY 115 0.10 1.14 0.75
REVERE 65 0.40 1.27 0.71
SAUGUS 40 0.10 0.53 0.33
SOMERVILLE 100 0.30 1.26 1.19
SOUTHBORO (c) 9 0.30 0.88
STONEHAM 28 1.20 1.52 1.47
SWAMPSCOTT 18 0.02 1.57 1.53
WAKEFIELD (b) 44 0.74 1.59 0.96
WALTHAM 84 1.00 1.45 1.36
WATERTOWN 40 0.20 1.04 0.19
WELLESLEY (b) 36 0.20 0.67 0.38
WESTON (c) 15 0.92 1.21 0.59
WINCHESTER (b) 25 0.12 0.60 0.35
WINTHROP 24 0.10 1.18 0.78
Total: 1908

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




- MWRA
Treated Water
Chlorine Residual Levels in Communities
March 1999

The following chart compares Metropolitan Boston total chlorine residuals for community systems in March 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 chlorine 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 March
1997, about 66% of the samples met the chlorine residual target of 0.2 mg/L; by March 1999, 96% of all samples met this target,
up from 93% in March 1998.

MWRA must meet regulations that require either that chlorine residuals in at least 95% of samples be detectable or that HPCs
(Heterotrophic Plate Counts) be lower than 500 cfu/ml. In March, sample results from all communities participating in the MWRA
program satisfied requirements for both chlorine residuals and HPCs.

Chlorine Residual Levels in Distribution System
March 1997, March 1998, March 1999

CI2 Residual (mg/L)

0% 20% 40% 60% 80% 100%

Percent of Samples

Treated Water
pH Levels in Communities

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. Initial pH targets were 7.5 in
June 1996, then 7.8 in February 1997. On July 27, 1998, the pH was adjusted from a target of 7.8 to 9.0 to further minimize
leaching of lead. MWRA staff collect and analyze pH samples from 26 community locations on a biweekly schedule. The results

appear below.

Community System pH Values
High, Low, 90th & 10th Percentiles, & Averages
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MWRA
Treated Water
TTHM Levels in Communities
March 1999

Total Trihalomethanes (TTHMs) are by-products of water treatment with chlorine. Chlorination levels, the presence of organic
precursors, pH levels, the contact time of water with chemicals used for disinfection, and temperature all affect TTHM levels. TTHMs
are of concem 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 issued new rules which will be effective in November 2001 that will reduce the TTHM
standard to 80 ug/L. DEP requires samples to be collected quarterly; MWRA samples weekly at some locations, quarterly at others.
These graphs report results both on a monthly and quarterly basis. The graph of quarterly averages illustrates DEP’s compliance
standard.

TTHM levels increased as the chlorine dose at the Cosgrove Disinfection Facility was increased to a level sufficient to meet CT
requirements. Warmer water temperatures also contributed to slightly increased TTHM levels. The annual running averages for both
MetroWest and Metropolitan Boston regions meet both the current and the newly issued standards that take effect in 2001.

MetroWest Locations
Marlboro, Southboro, Framingham, & Weston
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MWRA Monthly Mineral Analysis
March 1999

This monthly mineral analysis provides information on water quality at four locations in the MWRA transmission system.

(@) = 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.

Cosgrove
Intake at
Wachusett ICC, |[Comm Ave.,| Shaft 9A,

Component Reservoir |Marlboro| Newton Malden | MCL Standard Units Exceedance
Alkalinity 4.96 34.0 43.2 36.0 MG/L
Aluminum 16.6 16.8 18.9 17.7 50-200 (a) UG/L NO
Ammonia 0.062 0.019 0.418 0.403 MG/L
Antimony <2 <2 <2 <2 UG/L
Arsenic <0.8 <08 <0.8 <0.8 50 (b) UG/L NO
Barium 7.48 8.56 7.65 7.54 2000 (b) UG/L NO
Beryllium <0.1 <0.1 <0.1 <0.1 4 (b) UG/L NO
Cadmium <0.1 <0.1 <0.1 <0.1 5 (b) UG/L NO
Calcium 3.76 4.2 3.84 3.85 MG/L
Chloride 13.1 15.3 15.1 15.4 250 (a) MG/L NO
Chlorine, Free - 0.18 0.09 0.08 MG/L
Chlorine, Total - 0.88 1.87 1.97 MG/L
Chromium <0.6 <0.6 1.02 <0.6 100 (b) UG/L NO
Coliform, Total, MF Method 0 0 0 0 0 (d)| CFU/100 mL. NO
Color 11 7 8 8 15 (a) C.u. NO
Copper 3.03 4,70 3.92 3.38 1300 (b) UG/L NO
Cyanide <0.01 <0.01 <0.01 <0.01 MG/L
Fluoride 0.136 0.935 0.954 0.839 4 (b) MG/L NO
Hardness 125 13.8 12.8 12.7 MGIL
Iron 19.1 22.0 23.2 20.0 300 (a) UG/L NO
Lead <24 <24 <24 <24 15 (b) UG/L NO
Magnesium 750 793 770 760 UG/L
Manganese 7.69 6.67 7.82 7.01 50 (a) UG/L NO
Mercury <0.01 - 0.0119 <0.01 <0.01 2 (b) UG/L NO
Nickel <1 <1 1.03 <1 UG/L
Nitrate-N 0.0848 0.0881 0.0939 0.0942 10 (b) MG/L NO
Orthophosphate 0.005 0.008 0.008 0.009 MGI/L
Potassium 798 817 822 830 UG/L

_|Selenium <0.9 <0.9 <0.9 <09 50 (b) UG/L NO
Silica (Si02) 2.36 291 2.82 2.88 MG/L
Silver <04 <04 <04 <04 100 (a) UG/L NO
Sodium 8.63 16.8 21.4 21.4 MGJ/L
Specific Conductance 80 113 132 129 UMHOS
Standard Plate Count, HPC 41 15 4 2 500 (b) CFU/mL NO
(48 Hrs @ 35C)
Sulfate (SO4) 6.84 6.97 6.88 7.1 250 (a) MG/L NO
Thallium <1 <1 <1 <1 2 (b) UG/L NO
Total Dissolved Solids 49 83 80 80 500 (a) MG/L NO
Trihalomethanes, Total - 13 37 34 100 (b) (e) UG/L NO
(TTHMS) ()
Turbidity 0.22 0.24 0.32 0.21 1(c) NTU NO
| Zinc 1.05 1.84 1.92 1.11 5000 (a) UG/L NO

(c) = Primary MCL standard (health related), applies to Wachusett Reservoir 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 Reservoir.

(e) =THM compliance is based on a running annual average of samples collected at DEP approved locations.
(f) = Average TTHM result for weekly samples collected in the month of March 1999.

MCL = Maximum Contaminant Level
CFU = Colony Forming Unit
S.U. = Standard Units

ug/L = micrograms per liter = parts per billion

C.U. = Color Unit
NTU = Nephelometric Turbidity Unit
Mg/L = milligrams per liter = parts per million

< = less than method detection limit

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




FREQUENCY OF SOURCE WATER
‘QUALITY SAMPLING PROGRAM

Total and
‘Fecal coliform

~daily at source reservoirs,
- weekly in distribution
reservoirs ~

daily at source and

* Turbidity -
s di'stribution reservoirs |
CpH - ‘ ,darly at drstnbutlon
« Vreserv01rs ‘
Chemical - | penodrcally as requrred
~analyses . under SDWA
| kRad,iouuclide‘s as "required,rc;u,rrentl\y '

‘every five years’

FREQUENCY OF TREATED WATER
QUALlTY SAMPLING PROGRAM

I frequency and

locations

‘Total - weekly at que
‘coliform” - | select - ' | number -
: s locations depends on
g population
served
| Disinfectant . | weeklyat | collected with.
‘Residual | select | total coliform
BRI locations - | samples
pH - weekly at
. select

Customer commumtres must also meet certam stan-

dards under the SDWA. concemmg distribution of

-~ treated dnnkmg water. The Total Coliform Rule
(TCR) helps to alert the local water supphers to possi-

ble local distribution system issues as well as the ade-

._quacy of residual disinfection. -MWRA provides test- -

" - ing services for many of the communities, and tests
~over 1500 samples per month. Under the SDWA, a- .
“violation of the TCR occurs when greater than 5% of :

the samples are posmve for total collform

DISINFECTANT RESIDUAL

‘The effectiveness of disinfection is calculated by‘
_determining the length of time water is in contact with -

a specific dosage of drsmfectant This ‘calculated

value is commonly called'CT (Concentrauon multi-

- plied by Time) and is derived mathematlcally from

.~ assumptions about the residual disinfectant dosage in o
~ the water as it reaches the. user multlphed by the trav-

el time from the pomt of apphcatlon of the dlsmfec- i

 tant.

- The requu'ed CT to provrde target mactlvatlon vanes o
~ somewhat due to ambient pH or temperature condi-
- tions, as well as the strength of the disinfectant, e.g. -
~  free chlorine has greater pathogen inactivation prop- . i
- erties’ than chloramines in the same concentration.
~ The calculated CT" of -the’ dlsmfectlon system is then
- compared to the requlred values necessary  to achieve

the desired level of 1nact1vat10n of key pathogens_
such as bactena, viruses, and protozoa. In this classi- -

- fication of pathogens, bacteria are the most prevalent

and are the first focus of disinfection.  Fortunately, -

;harmful bacteria are relatively easily inactivated by
- chlorination. Virases are more resistant to chlorina-
‘tion. Giardia and cryptosporidium are examples of

pathogenlc protozoa that are partlcularly difficult to .

_ inactivate using normal dosages of chlorine but are
less commonly found in source waters. :

The reductlon of re51dual drsmfectant levels w1thm a

. pipeline system is affected by a variety of factors
- ‘including temperature, presence of organic matter in
the water or on the pipe surface and corrosion of the .
. pipe surface. “For residual disinfection, MWRA uses a
'~ chlorine-ammonia combination to form chlorarmnes, '

a longer-lasting residual disinfectant than free chlo-

" rine alone. The level of the residual dlsmfectant is.

" measured throughout the drstnbutron system using a .
L ,colonmetnc test' by which a color change in the sam-
‘ple is compared to a color chart in order to estimate

- the disinfectant concentratlon w1th1n a reasonable.?
: degree of accuracy



GLOSSARY

MWRA WATER SUPPLY AND TREATMEN

h chioramines. In those communities that are ied by MWRA, .

y S

v commumty on the chart

Central MA
(Zone B) -

Western MA
(Zone A)

.
MWRA .
N Chiorine |

: Local '
-| Disinfection,/” | |

"‘ Metro West

(one C)

MWRA
Fluoride

MWRA Corrosion
Control

MWRA (since
Chlorine 9/97)

" Metro Boston
- (ZoneD) .

MWRA Chiorine
& Ammonia

on treatment should be- obtamed from the Iocal water department To view the Ievel of treatment your water as recewed locate your-

1
1
I
1
1
1
- -Local |}
Ve 2o
] V5|
- oy b Y 2 )
Chc " ‘Thése:communities . Frammgham. X : " Ariington Malden Saugus ..
Sr-lia%?gei:m do not receive treated ‘Mariborough®. . Bedford* Marblehead ~ Somerville
Wil rahy ‘water from MWRA. .-~ Southborough - | . Belmont Medford - - Stoneham
- Wikbfaham - S Weston ! ‘Boston . Melrose . -“Swampscott
Nk ; . ~ : Brookline . - Miton . Wakefield® -
Clinton - Treats water.- Dunng 1998_. these 1 Cambridge. -Nahant - Waltham
| drawnfrom achusett, ities began 1 Canton* Needham*: ~ Watertown
db using ! " Chelse I
Uses and treats Wachusatt for rastdual disinfection : Evereﬂa ‘:llgvr:vtggd \x’ﬂ:':ehse?{er'
water only in inning in'late . y
‘Northborough*- Draws . July/aaﬂyAususnssS : . te:nn(géosn lant only) Zeabody ‘ &/Vn;hro?
and treats raw water from h 4 P! ¥) Quincy . oburm.
aservice connection - | 1 + Lynnfield WD ‘Revere. :
on the Wachusatt Aqueduct -
Worcester < Standby. : - - R
Uses and treats water * ‘Partially iti6s miix their pplies with MWRA &hi d supply.

o drawn from the Quabbin
Aqueduct only’in
emergencies.

Ociopen 998

1 Weston Fleservmr has’ been off line smce June, 1985, N

Prepared under the dlrectlon of I)ouglas B Macllonald Executwe Director :
Illﬁlllam A Brutsch Waterworks I)lrector, D. Kelly O'Day, 0perat|ons Dlrector, Waterworks






