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EXECUTIVE SUMMARY

This report summarizes monitoring activities conducted by the Massachusetts
Water Resources Authority (MWRA) between July 1991 to June 1992. We
monitored facilities that serve the metropolitan Boston area including:

. two primary treatment plants, Deer Island and Nut Island;

. three Combined Sewer Overflow (CSO) Treatment Facilities
including Cottage Farm, Prison Point and Somerville Marginal.

This report also includes limited monitoring data from the three new CSO
facilities, Constitution Beach, Fox Point and Commercial Point. The latter three
facilities are owned and operated by the MWRA but are currently included in the
Boston Water and Sewer Commission (BWSC) National Pollutant Discharge
Elimination System (NPDES) permit.

Monitoring was conducted in part to comply with requirements contained in our
NPDES permit as well as to monitor plant performance and process control. In
FY 1992, we also conducted several studies independent of NPDES monitoring
activities. These studies, including the NPDES monitoring program are as
follows:

. NPDES monitoring for Toxicity and Toxics, managed by NPDES

Compliance Unit. Analyses were conducted by Aquatec, Inc. of
Colchester, VT and Energy and Environmental Engineering of
Somerville, MA; .

. Process Control and NPDES Monitoring, conducted by the Deer
Island and Nut Island Treatment Plant Laboratories;

. Local Limits Study, managed by the Toxic Reduction and Control
" Department (TRAC) and analytical procedures conducted by New
England Testing, Inc. of Bedford, MA and;

. Harbor Studies Effluent Characterization, PAH and Pesticides/PCB
Analyses using methods with lower detection levels, managed by
Harbor Studies. Chemical analyses performed by Battelle, Inc. of
Duxbury, MA.

The results from all studies agreed quite closely, even though the purposes and
program monitoring protocols were slightly different.
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As expected, the results from the analyses of Deer Island and Nut Island
effluents were very similar:

. copper, lead and zinc were detected in both effluents at all times
while mercury and silver were detected about 50 % of the time;

. cyanide, phenols and total petroleum hydrocarbons were detected
most of the time;

. b-BHC was routinely detected at both plants. Endosulfan I was
detected at both plants twice while chlordane was detected twice at
Deer Island and only once at Nut Island;

. phthalates, 4-methylphenol, methylene chloride, chloroform,
2-Butanone, 1,1,1 trichloroethane, trichloroethene,
tetrachloroethane and toluene were routinely detected in both
effluents.

Tables 1 and 2 compare the metals analyses results of the monitoring data from
the NPDES monitoring program, Local Limits study and Deer Island Plant
Laboratory.

Table 1 Deer Island Effluent Metals, FY92 Mean Concentrations

Geometric Mean Concentration

Metals (ug/L) DI NPDES Local Limits
Laboratory

Arsenic 1.9 1.5 2.0
Cadmium 1.1 0.7 2.0
Chromium 3.8 3.9 4.0
Copper 59.3 59.3 70.0
Lead 13.0 11.4 7.0
Mercury 0.2 0.2 0.1
Nickel 6.0 8.3 8.0
Silver 4.9 3.1 4.6
Zinc 76.9 74.2 113.0




Table 2 Nut Island Effluent Metals, FY92 Mean Concentrations
Geometric Mean Concentration
Metals (ug/L) NI NPDES Local Limits
Laboratory

Cadmium 0.4 0.7 1.0
Chromium 6.1 4.5 4.0
Copper 514 55.5 63.0
Lead 20.7 7.2 6.0
Nickel 16.3 9.2 9.0
Silver 4.4 3.1 3.0
Zinc 109.5 63.2 85.0

The overall quality of the effluent from the Deer Island and Nut Island has
improved dramatically since 1978, when the first set of priority pollutant scan
of the treatment plant effluent were conducted (MDC, Application For a
Secondary Waiver of Secondary Treatment of Nut Island and Deer Island
Treatment Plants, Metcalf & Eddy, Inc., June 1984). Subsequent monitoring
data has shown a steady decrease in the levels of pollutants in our discharge.

Much of the observed decrease of toxic pollutants through the years may be real
reductions. These are due in part to increased industrial monitoring and
compliance activities resulting in reduction of pollutants discharged into the
system, improved methods of analyses, along with, the general economic
slowdown.

The Fiscal Year 1992 data is encouraging because it indicates our toxic
discharges to be much lower than those projected in 1987 (Supplemental
Environmental Impact Statement, US EPA, 1988). Figure 1 compares the
NPDES Monitoring data with the projected primary effluent contained in the
SEIS document.
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Figurel. FY92 Effluent Metals Compared With Earlier Projections

In addition, projected primary effluent and secondary effluent concentrations
using the 1992 Local Limits influent data and applying the theoretical removal
efficiencies used in the SEIS study are also compared with the SEIS data. This
comparison is illustrated in Table 3.

The assumption that the measured reduction of influent toxic loadings

contributed largely to the reduction of toxics in the harbor is supported by the
results of the 1991 Bioaccumulation Study.

Table 4 compares the results of similar studies done in 1987 and 1991 and shows
a general decrease in contaminants bioaccumulating in mussels. Further
reductions of toxic loadings into Boston Harbor resulted from the cessation of
sludge discharge in December 1991.



Table 3 Primary and Secondary Effluent Projections Based on FY92 Dat:

SEIS(1) New Estimates (2)
Primary Secondary Primary Secondary
Metals (ug/L) Effluent Effluent Effluent Effluent

Arsenic 1.810 1.170 1.560 1.04
Cadmium 2.277 1.290 1.624 1.0
Chromium 16.890 6.530 4.794 1.9
Copper 82.265 22.130 57.629 16.0
Lead 11.940 9.190 5.886 4.7
Mercury 1.242 0.380 0.187 0.1
Nickel 21.380 16.540 9.631 7.7
Selenium 15.260 8.190 1.548 0.9
Silver 4.010 0.550 4.424 0.6
Zinc 165.300 63.910 81.870 32.7

(1) Supplement Environmental Impact Statement (SEIS), EPA, 1988.
(2) Based on influent data collected during FY92, and applying removal efficiencies
used in the SEIS document.

As shown, the earlier estimates are much higher than present
projections.

In September 1991, the Authority submitted its application for a permit renewal
for its existing facilities. In the application, we proposed some modifications to
our existing monitoring program based on the results of monitoring conducted
over the past five years. Until the MWRA is issued a new permit, we will
continue to operate under the court ordered interim limits and the NPDES
permit issued in December 1986.



Table 4. Comparison of Mussel Bioaccumulation Study Results

Concentration
1987 1991
Metals (ug/L) Mean Std Dev Mean Std Dev
Total PAHs 2363.0 236.0 1543.0 376.0
Total PCBs 630.0 264.0 200.0 49.0
Total DDTs 62.6 33.7 459 12.8
Dieldrin 11.4 39 2.5 0.6
Alpha Chlordane 21.5 5.6 10.0 3.2
Trans-nonachlor 18.0 3.7 8.3 2.3
Lead 7.2 2.0 6.1 1.2
Copper 9.6 1.9 9.7 1.4
Zinc 171.0 68.6 145.0 20.3

(1) Organics concentrations expressed in ug/Kg, metals in mg/Kg.
(2) Organics measured after 30 days, all other parameters measured after 60 days.

For the coming years, we again need to conduct several studies:

The secondary treatment pilot plant, scheduled to be on-line in
September 93, will not only provide us with valuable opportunity
to gather data on secondary treatment plant process control and
operations, but it will allow us to conduct effluent characterization
and whole effluent toxicity testing;

The Detailed Effluent Characterization Study, Task 18 of the
Harbor and Outfall Monitoring under contract with Battelle, Inc.,
should provide us with a better estimate of discharge loads. It will
measure concentrations of trace metals and organic contaminants
by employing methodologies with lower detection limits;

The NPDES monitoring program analyzes data consistent with
methodologies employed since 1988, and, therefore, will provide a
good historical perspective.

The Local Limits Study will provide us with valuable influent

loading characterization, and the effluent data should validate data
collected by the NPDES program.
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1. Introduction

This report summarizes the monitoring activities conducted by the Massachusetts
Water Resources Authority (MWRA) during the period July 1991 to June 1992.
We monitored the two treatment plants and six permitted Combined Sewer
Overflow (CSO) facilities, to gather operational data, and, to comply with the
requirements contained in our NPDES permit. Other wastewater
characterization studies conducted during this fiscal year are also included in this
report as a means of validating our monitoring efforts.

I.A. Monitoring Programs

There were several monitoring programs in fiscal year 1992, however, this
report will only cover the following influent and effluent quality monitoring:

. Treatment Plants Process Control and NPDES Monitoring
Program

. NPDES Monitoring Program
. Local Limits Monitoring Program

. Harbor Studies Effluent Characterization, PAH and
Pesticides/PCBs.

Sampling and analyses were conducted in accordance with established standard
procedures and methodologies contained in 40 CFR 136, except for the analytical
methods used by the Harbor Studies characterization, where the method detection
limits were much lower than those of the Environmental Protection Agency’s
(EPA) established methodologies.

A.1 Plant Monitoring Program

The treatment plants monitor plant performance, process control and NPDES
compliance daily. This report, however, will only present monitoring data
addressing NPDES permit compliance concerns.

Sampling of influent and effluent is conducted daily by Laboratory personnel,
and, in some instances, by Operations staff. Samples are delivered to the
laboratory and are analyzed within prescribed holding times and in accordance
with the Plant’s Standard Operating Procedures (SOP).



Grab samples are collected at each sampling site at approximately the same time
and almost always, by the same personnel. Daily composite samples are
collected by a 24-hour time-composite sampler. For metals analyses, aliquot
portion of a composite sample is measured-out and stored in a properly
preserved container until the last day’s aliquot portion is collected. The
preserved composite portions constitute the month’s metal sample.

The Deer Island Laboratory, in addition to testing Deer Island samples, also
analyzes CSO samples. During each activation, grab samples are collected by
facility personnel and transported to the Deer Island laboratory for analyses of
conventional pollutants. Samples are collected during the first four hours of
discharge or any portion of discharges that are less than four hours duration.
The samples are collected every fifteen minutes during the first hour, after one
and one half hour, two hours, three hours and four hours from the onset of the
discharge. Samples are flow-weighted to make a composite sample.

A list of parameters, sampling frequency, analytical procedures and other
relevant information is presented in Table I-A.1.

A.2. NPDES Compliance Monitoring Program

The NPDES Monitoring program conducts monthly priority pollutant scans and
whole effluent toxicity tests (WET) on the Deer Island and Nut Island effluents
and chemical analyses on the Cottage Farm, Prison Point and Somerville
Marginal CSO facility overflows. The chemical analyses were conducted by
Energy and Environmental Engineering of Somerville, MA. and the WET were
performed by Aquatec, Inc. of Colchester, VT.

Sampling for NPDES compliance is conducted by the Monitoring Section of
TRAC. Sampling at the treatment plants is normally scheduled on the second
full week of the month over a period of six days partly to respond to the
requirements of the chronic 7-day renewal test.

Two automatic samplers are set up three times to collect Day 2, Day 4, and Day
6 samples during each sampling period. One sampler will collect samples for
chemical analysis, and the other will collect samples for toxicity tests. Both
grab and composite samples are collected during each sampling event. For the
chemistry portion, except for volatile organic analysis, the three discrete 24-
hour daily composite samples are further composited at the laboratory to make
the month’s composite sample. This laboratory composited sample is analyzed
for priority pollutant metals, acid/base/neutral organic compounds, total phenols,
and pesticides.



Grab samples are collected for cyanide, hexavalent chromium and petroleum
hydrocarbons (PHC) analyses. PHC analysis are performed weekly. All other
analyses are conducted monthly.

Sampling at the three permitted CSO facilities is conducted at the first activation
of each month for selected priority pollutant analyses, and at every activation for
conventional parameters analyses.

A list of parameters, sampling frequency, analytical procedures and other
relevant information is presented in Table I-A.2.

A.3 Local Limits Monitoring Program

The Local Limits Monitoring program design is very similar to the NPDES
program. Mandated by the Pretreatment Program of the NPDES Permit,
samples are collected from Deer Island and Nut Island during the same time
period as the NPDES program for priority pollutant analyses.

Three major differences between the NPDES and Local Limits program that, for
the latter are:

. both influent and effluent samples are collected
. no toxicity tests are conducted
. each of the three daily composite samples is analyzed separately.

A list of parameters, sampling frequency, analytical procedures and other
relevant information is presented in Table I-A.3.

A.4 Harbor Studies Effluent Characterization

Since the majority of priority pollutants in the effluents were not detected using
EPA-approved methodologies, the Harbor Studies Characterization was designed
to give a better estimate of the concentration of constituents in our wastestreams.
The Battelle methodologies provide much lower analytical detection levels than
those employed by the NPDES and TRAC laboratories.

Sampling for this study was undertaken during three days in November 1991 and
repeated again in June, 1992. Influent and effluent samples were collected from
both the Deer and Nut Island treatment plants. The samples were analyzed for
polynuclear aromatic hydrocarbons (PAH) and Pesticides/Polychlorinated
Biphenyls (PCBs).



Table I.A.1
Deer Island and Nut Island Treatment Plants
Monitoring Program

Parameter Typel Frequency Analytical Method 2
Conventional

p Grab Daily 150.1
Settleable Solids Grab Daily 160.5
Biochemical Oxygen Demand  Composite Daily 405.1
Total Suspended Solids Composite Daily 160.2
Total Coliform Grab 3 times Daily 9222D 3
Fecal Coliform Grab 3 times Daily 9222B 3
Oil and Grease Grab Daily 413.1
Total Chlorine Residual Grab Daily 330.5
Chlorides Grab Daily 4500 B3
Metals 4 ‘
Arsenic Composite Monthly 206.2
Cadmium Composite Monthly 213.1
Chromium Composite Monthly 218.1
Copper Composite Monthly 220.1
Lead Composite Monthly 239.1
Mercury Composite Monthly 245.1
Nickel Composite Monthly 249.1
Silver Composite Monthly 272.1
Zinc Composite Monthly 289.1
Nutrients

Total Kjeldahl Nitrogen Composite Monthly 3513
Ammonia Composite Monthly 350.2
Nitrates Composite Monthly 3533
Nitrites Composite Monthly 354.1
Orthophosphorus Composite Monthly 365.2
Total Phosphorus Composite Monthly 365.2

Notes: 1 Composite samples are 24-hour time composite except for samples for
metals analyses.
2 EPA methods
3 Standard Methods
4 laboratory-composited aliquot portions of the daily 24-hour daily
composites.



NPDES Compliance Monitoring Program

Table 1.A.2

Parameter Type 1 Frequency Analytical Method 2
Metals
Antimony Composite Monthly 204.2
Arsenic Composite Monthly 206.2
Beryllium Composite Monthly 200.7
Cadmium Composite Monthly 2131
Chromium Composite Monthly 200.7
Copper Composite Monthly 200.7
Lead Composite Monthly - 239.2
Mercury Composite Monthly 245.1
Molybdenum Composite Monthly 200.7
Selenium Composite Monthly 270.2
Silver Composite Monthly 200.7
Thallium Composite Monthly 279.2
Zinc Composite Monthly 200.7
Cyanide Composite 3 3 x Monthly 335.2
Total petroleum hydrocarbon Grab Weekly 418.1
Pesticides/PCBs Composite Monthly Modified 608
Semi-volatiles Composite Monthly Modified 625

Volatiles . Composite 3 3 x Monthly Modified 624

Notes: 1 Composite samples are 24-hour time composite except for samples for
cyanide and volatile organics analyses.
2 EPA methods
3 laboratory-composited aliquot portions of the (3) 24-hour daily
composites.



Table 1.A.3

Local Limits Monitoring Program

Parameter Type 1 Frequency Analytical Method 2
Metals
Antimony Composite 3 x Monthly 204.2
Arsenic Composite 3 x Monthly 206.2
Beryllium Composite 3 x Monthly 200.7
Cadmium Composite 3 x Monthly 213.1
Chromium Composite 3 x Monthly 200.7
Copper Composite 3 x Monthly 200.7
Lead Composite 3 x Monthly 239.2
Mercury Composite 3 x Monthly 245.1
Molybdenum Composite 3 x Monthly 200.7
Selenium Composite 3 x Monthly 270.2
Silver Composite 3 x Monthly 200.7
Thallium Composite 3 x Monthly 279.2
Zinc Composite 3 x Monthly 200.7
Cyanide Composite 3 x Monthly 335.2
Pesticides/PCBs Composite 3 x Monthly 608
Semi-volatiles Composite 3 x Monthly 625
Volatiles Composite 3 x Monthly 624

Notes: 1 24-hr composite
2 EPA Methods



IL. The Facilities

Currently, the Authority is permitted to discharge effluent from the two
primary treatment plants, Deer Island and Nut Island, and three combined sewer
overflow treatment facilities, Cottage Farm, Prison Point, and Somerville
Marginal. The Deer Island plant discharges through outfalls 001 through 005 to
Boston Harbor. The Nut Island plant discharges through outfalls 101 through
103 to Boston Harbor and 104 to Quincy Bay. The Cottage Farm (201), Prison
Point (203), and Somerville Marginal (205) CSO facilities discharge to the
Charles River, Inner Harbor, and Mystic River respectively.

Three new CSO facilities, Constitution Beach, Fox Point, and Commercial Point
are owned and operated by the Authority. The effluent pipes from these
facilities discharge to BWSC lines and the outfall pipes to the receiving water are
currently permitted to BWSC, '

Table II.1 lists the MWRA treatment facilities and relevant information
pertaining to each facility. The table also includes the outfall number, with the
three letters indicating the permittee. The MWR outfalls signify MWRA
permitted outfalls and the BOS signifies BWSC outfalls.

A. Deer Island

The Deer Island treatment plant, in operation since June of 1968, serves 22
communities and portions of Boston, Brookline, Newton, and Milton,
encompassing an area of approximately 168.03 sq. miles.

Six MWRA pumping stations are located throughout the contributing area.
Three remote headworks, Chelsea Creek, Ward Street, and Columbus Park are
connected to the Deer Island main pumping station by deep rock tunnels.
Wastewater from the various pumping stations arrives at the treatment plant via
these headworks. Wastewater from the town of Winthrop arrives at the plant via
the Winthrop terminal.

Construction activities for the new secondary treatment plant continue. In 1995,
the new primary plant should be in full operation and should be discharging
through the new outfall location. In 1996, secondary treatment will begin and
will reach full capacity in 1999. Figure II.A.1 is a process flow diagram of the
Deer Island facility.

Current treatment processes include:

. screening and grit removal at all headworks;
. pre-aeration

. primary settling, and

. disinfection of the effluent.

-1
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Raw sludge from the sedimentation tanks is pumped to the thickeners prior to
treatment at the anaerobic digesters. From July to December 1991, digested
sludge was discharged into the harbor with each outgoing tide. Since then,
digested sludge is barged to the Fore River pelletizing plant where the digested
sludge is converted into fertilizer pellets for beneficial reuse.

Treatment plant effluent is discharged into the harbor through two long
submerged lines with five outfall pipes. Of the five permitted outfall pipes,
designated 001 to 005, only three are now currently used. Outfall 003 is
permanently blocked and outfall 005 is temporarily blocked by sand and debris.
Outfall 005 can be activated, if the need ever arises, by just cleaning the line.
The two main outfalls used are 001 and 002. Qutfall 004 is used only during
extreme high flows. Figure I1.A.2 is the plant’s outfall system schematic.

A.1 Influent Characteristics
A.1.1 Flow

In FY92, the average flow into Deer Island was 257 million gallons per day
(MGD) with a minimum flow recorded at 166 MGD. The maximum flow was
measured at 582 MGD and occurred during a two-day total rainfall of 3.61
inches on September 25 and 26. .

Figure I.A.3 is a graphical presentation of the average, minimum and
maximum flows observed in 1992 and it suggests only slight seasonal variability.
Figure ILA.4 compares the average daily flows by month during fiscal years
1989 to 1992. Very little variability is evident in the monthly data except in the
month of February, where a greater spread is apparent. This larger spread
could be attributed to a varying amount of snowfall and consequently snowmelt.
High flows are observed in the Fall and again in late Winter.

A.1.2 Conventional Parameters

Results of monitoring for influent conventional pollutants are presented in
Appendix A, Table A-1, Deer Island Treatment Plant Operations Summary and
is summarized in Table II.A.1, Deer Island Treatment Plant Influent
Characterization, Fiscal Year 1992.

The monitoring data suggest, based on previously published materials, a “weak”
to “medium” strength wastewater entering the treatment facility.
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Table I1LA.1  Deer Island Influent Characterization, Fiscal Year 1992

Concentrat_ion 1

Constituent Deer Island Classification (2)
Influent Strong Medium Weak

Total Suspended Solids 132 300 200 100
Biochemical Oxygen Demand 146 300 200 100
Seuleable Solids 3 20 10 5
Oil & Grease 64 150 100 50

(1) All values expressed in mg/l except for settleable solids, mi/l.
(2) McGraw HIIl, Metcalf & Eddy Inc., Wastewater Engineering, 1972.

A.1.3 Priority Pollutants

There are three sets of influent priority parameters data: Deer Island
Laboratory, the Local Limits study, and the Harbor Studies effluent
characterization. :

The Deer Island Laboratory measured the concentration of selected metals, the
Local Limits Study conducted a priority pollutant scan and the Harbor Studies
characterization analyzed for pesticides, PCBs, and PAHs. The results of these
analyses are presented in Appendix A, Tables A-1, A-2, and A-3 respectively
and are compared in Table I1.A.2, Deer Island Influent Characterization
Compared.

Metals

The influent shows measurable amounts of copper, lead and zinc, and very low
concentrations of the other metals in both the Deer Island and the Local Limits
data.

All three metals measured in appreciable concentration are substantially
different. This is probably due to the differences in sample preparation, type of
sample, and analytical methods employed. The Local Limits data are
appreciably higher for copper and zinc. The Deer Island lab data are much
higher for lead.

-7



Pesticides

There were no pesticides/PCBs detected in the Local Limits samples. The
Harbor Studies characterization, however, measured lindane, DDD, DDE, DDT,
chlordane, dieldrin, and several PCB congeners using analytical methodologies
providing lower detection levels.

Polynuclear Aromatic Hydrocarbons (PAH)

The Local Limits study only detected 2-methyl naphthalene, naphthalene, and
phenanthrene in the influent. The Harbor Studies characterization detected other
PAH compounds. When the results are compared, fluorene, phenanthrene,
pyrene, and naphthalene appear to be slightly higher in the Harbor Studies data.

Other Organic Compounds

A number of semivolatile and volatile organic compounds were also found in the
influent. Of the semi-volatile group, the Local Limits study detected
dichlorobenzene, phthalates and phenols. Of the volatile compounds, acetone,
methylene chloride, trichlorethenes, tetrachloroethenes, and xylenes are the most
commonly detected.

Historical Metals Loadings

Historical metal loadings from the Deer Island laboratory data are presented on
Figure ILA.5. As shown, the metal loadings to the facility were high in the late
80s, coinciding with economic boom times. Metal loadings from later years
appear to have decreased. Much of the noticeable decrease may be attributed to
real reductions of toxic pollutants in the wastestream, to better analytical
methods, to increased industrial monitoring, and probably partly to general
economic slowdown.

A.2 Effluent Characteristics

A.2.1Conventional Parameters

The effluent characteristics for conventional parameters are also included in
Appendix A, Table A-1. Table I1.A.3 compares Deer Island effluent quality
with our court-ordered interim limits.

The interim limit for treatment plant removal efficiency is a 12-month running

average, the monthly average is the calculated monthly concentration, and the
daily maximum is the maximum allowable discharge concentration for the day.

-8
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Trend analyses of conventional parameters for the twelve monitoring months in
FY 92 are presented in Figure ILA.6. As indicated on Figure ILA.6,

Chart 1, there was only one BOD monthly average violation. However, the
BOD % removal (12-month running average) was exceeded consistently starting
in January 1992 (Chart 3).

In FY92, there was a total of seven violations, all of which were BOD-related.
All other limits were met.

The continued downward trend of BOD removal rates continues and is currently
being studied by a BOD task force. The results of their findings will be
presented in a separate report.

Table ILA.3  Deer Island Effluent Quality Compared to Interim Limits

Parameter Interim Limits Effluent %
Mon Daily Mon Daily Removal(1)
Ave (2) Max (3) Ave (4) Max (5)
BOD (mg/L) 140.0 200.0 147.0 190 '
BOD Removal (%) 27.0 12 q
TSS (mg/L) 110.0 180.0 77.0 133
TSS Removal (%) 38.0 : 46
SS (ml/L) 2.8 04
Fecal Coliform (#/100 ml) 200.0 60.0
Total Coliform (#/100 ml) 1000.0 997.0

pH (units) 6.5-85 6.6-7.3 N

(1) 12-month running average

(2) maximum monthly average

(3) daily maximum concentration

(4) highest reported monthly average concentration
(5) maximum daily concentration

A.2.2Nutrients

Nutrient loadings to the harbor are monitored including: kjeldahl nitrogen
(TKN), ammonia, nitrates, nitrites, orthophosphorus, and total phosphorus.
Nutrient data for this monitoring period are included in the Deer Island
Operations Summary, Appendix A, Table A-1 and summarized in Table I1.A.4.
There is no seasonal pattern to the nutrient data, similarly, there is no historical
trends over the last four years (Figure I1.A.7).

- 13
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Table IILA.4 Deer Island Effluent Nutrients Concentrations

Concentration (mg/L)

Nutrient (mg/L} Minimum Average Maximum

TKN 10.0 21.0 217
Ammonia 6.3 11.7 15.3
Nitrates 0.2 1.2 3.7
Nitrites 0.2 0.6 1.8
Orthophosphorus 1.8 2.5 33
Total Phosphorus 3.2 4.0 52

A.2.3 Priority Pollutants

Results from the Deer Island, NPDES, Local Limits and Harbor Studies analyses
are introduced in Appendix A, Tables A-1, A-4, A-5, and A-6 respectively and
are compared in Table I.A.5, Deer Island Effluent Characteristics Compared.
In general, the three data sets show reasonable comparability despite the
differences in monitoring protocols.

Metals

As expected from a primary treatment facility, most of the metals detected in the
influent were also detected in the effluent. Copper, lead and zinc were detected
in measurable amounts while the other metals, if detected, were slightly above
detection levels.

Figure ILA.8 compares the calculated metal loadings for each of the data sets.
Except for copper and zinc, the three data sets show comparable loadings.
Copper loadings were slightly higher and zinc is noticeably higher with the Local
Limits study. Figure I1.A.9 depicts decreasing total metal loads discharged to the
harbor. .

Pesticides

The Local Limits study did not detect any pesticides/PCBs in the influent;
however, the Harbor Studies characterization with its more sensitive methods,
reported measurable amounts for lindane, DDE, DDD, DDT, chlordane and
dieldrin. Lindane (g-BHC), b-BHC, DDT, chlordane and Endosulfan I showed
up in the NPDES resuits.

- 17



Polynuclear Aromatic Hydrocarbon (PAH)

Of the PAH group, naphthalene, 2-methyl naphthalene, phenanthrene,
fluoranthene, pyrene, and fluorene were detected.

Other Semivolatile Organics

Semivolatile organics present include chloroform,4-methyl phenol, phthalates.
Volatile Organic Compounds

Of all the volatile compounds, chloroform, tetrachloroethylene, and toluene were
detected at all times. Acetone was also measured at a relatively high
concentration but it is suspected that it came from laboratory contamination.

Acetone is naturally produced during organic biodegradation and is not a concern
because it is not considered a priority pollutant by EPA.

if- 18
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B. Nut Island

The Nut Island treatment plant, in operation since 1952, serves 21 communities
and portiens of Boston, Brookline, Newton and Milton. The area served by this
treatment plant is approximately 236.83 sq. miles.

Five MWRA pumping stations are located throughout the contributing area.
Construction activities to retrofit this facility into a headwork for the new Deer
Island secondary treatment plant is continuing.

Figure ILB.1 depicts the process flow diagram of the Nut Island Treatment Plant.
Current treatment processes include:
. pre-chlorination
screening, grit removal
pre-aeration
primary settling
disinfection.

e & ¢ o

Sludge removed from the sedimentation tanks is thickened prior to anaerobic
digestion. Since December 1991, the digested sludge has been barged and
converted to fertilizer at the Fore River Pelletizing Plant. Prior to that time, the
digested sludge was discharged to the harbor with each outgoing tide.

Treated wastewater is discharged through three submerged pipes into the harbor.
Figure II.B.2 shows the Nut Island Treatment Plant System Flow Diagram.

B.1 Influent Characteristics
B.1.1 Flow

In FY 92, the average influent flow into Nut Island was 127 million gallons per
day (MGD) with a minimum recorded flow of 73 MGD. The maximum flow of
254 MGD occurred after a two day total rainfall of 2.51 inches on October 31
and November 1. Figure IL.B.3 graphically depicts the minimum, average, and
maximum flows in 1992. Data clearly suggest seasonal variability with high
flows exhibited in the fall. Flows drop in the Winter, rise again in late
Winter/early Spring, and dip to the low levels in July.

Figure I1.B.4 compares the average daily flows by month for the period 1989 to
1992. As shown, there is very little variability observed between the years
except for the month of February where, as with the Deer Island records, a
great spread is observed. This larger spread is attributed to varying amounts of
snowfall and consequently, snowmelt that is introduced into the sewer system
through infiltration/inflow. Seasonal flow variability is more pronounced for
Nut Island than for Deer Island.
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B.1.2 Conventional Parameters

Results of monitoring for influent conventional pollutants are presented in
Appendix B-1, Nut Island Treatment Plant Operations Summary. Monitoring
data suggest that the influent to the Nut Island Treatment Plant could be
characterized as about medium in strength, and is slightly stronger than the Deer
Island influent.

Table II.LB.1 Nut Island Influent Characterization, Fiscal Year 1992 ll

Concentration (1)

Constituent Nut Island Classification (2)
Influent Strong Medium Weak
Total Suspended Solids 221 300 200 100
Biochemical Oxygen Demand 194 300 200 100
Settleable Solids 10 20 10 5
Oil & Grease 42 150 100 50

(1) All values expressed in mg/l except for settleable solids, mi/l.
" (2) McGraw HIll, Metcalf & Eddy Inc., Wastewater Engineering, 1972.

B.1.3 Priority Pollutants

Similar to the Deer Island program, there are three sets of data for priority
pollutants. The Nut Island Laboratory measured the concentration of selected
metals, the Local Limits Study conducted a priority pollutant scan and the Harbor
Studies characterization analyzed for pesticides, PCBs and PAHs. The results of
these analyses are presented in Appendix B, Tables B-1, B-2 and B-3
respectively and are compared in Table I1.B.2, Nut Island Influent
characterization, Fiscal Year 1992.

Metals

Measurable amounts of copper, lead and zinc and very low concentrations of
other metals were observed in both the Nut Island Lab data and the Local Limits
data. The values reported by Nut Island for chromium, lead, silver and zinc
were considerably higher than those measured in the Local Limits study.
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Pesticides/PCBs

The Local Limits study did not detect any pesticides/PCBs in the influent;
however, the Harbor Studies characterization with its more sensitive methods,
reported measurable amounts for lindane, DDE, DDD, DDT, chlordane and
dieldrin.

Polynuclear Aromatic Hydrocarbons (PAH)

The Local Limits study detected 2-methyl naphthalene, naphthalene, and
phenanthrene in the influent. The Harbor Studies characterization detected of
most of the PAHs including 2-methyl naphthalene, naphthalene, phenanthrene,
fluoranthene, pyrene, and fluorene.

Other Organic Compounds

Other semi-volatile and volatile organic compounds consistently measured in the
influent include phenols, phthalates, acetone, chlorinated hydrocarbons,
methylene chlorides, toluene, and xylenes.

Historical Metal Loadings

Metal loadings calculated from Nut Island laboratory historical data are presented
in Figure IL.LB.5 and shows a decrease in metals loadings in the influent.

B.2 Effluent Characteristics

B.2.1 Conventional Parameters

The concentrations of conventional parameters in the effluent are also contained
in Appendix B, Table B-1. Table I1.B.3 compares the Nut Island effluent quality
with our court-ordered interim limits.

Trend analyses of many of the parameters listed above for the twelve monitoring

months in FY 92 are presented in Figure II.B.6. As the charts depict, all interim
limits were met.
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Table IL.LB.3 Nut Island Effluent Quality Compared to Interim Limits

Parameter Interim Limits Effluent % :
Mon Daily Mon Daily Removal(l)
Ave (2} Max (3) Ave (4) Max (5)

BOD (mg/L) 130.0 185.0 122.0 182

BOD Removal (%) 15.0 48

TSS (mg/L) 110.0 195.0 79.0 112

TSS Removal (%) 43.0 68

SS (ml/L) 1.8 1.7

Fecal Coliform (#/100 ml) 200.0 29.0

Total Coliform (#/100 ml) 1000.0 636.0

PH (units) 6.5-8.5 6.8-7.2

(1) 12-month running average i
(2) maximum monthly average

(3) daily maximum concentration

(4) highest reported monthly average concentration
(5) maximum daily concentration

B.2.2 Nutrients

Because of its potential effect on algal growth in the receiving body of water,
nutrients, especially the nitrogen compounds are closely monitored. This nutrient
group include: total kjeldahl nitrogen (TKN), ammonia, nitrates, nitrites,
orthophosphorus and total phosphorus.

Nutrient data are included in the Nut Island Operations Summary Report in
Appendix B, Table B-1. Table IL.B.4 summarizes the FY92 data. The table
shows no temporal variability and when compared to historical data, it appears
that the nutrient loading out of Nut Island remained consistent. Figure I1.B.7
compares nutrient loadings from 1989 to 1992.
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Table II.LB.4 Nut Island Effluent Nutrients Concentrations

Concentration (mg/L)

Nutrient (mg/L) Minimum Average Maximum

TKN 10.20 15.70 21.60
Ammonia 2.90 8.10 11.10
Nitrates 0.01 0.33 1.06
Nitrites 0.02 0.15 0.37
Orthophosphorus 0.90 1.64 2.90
Total Phosphorus 1.60 2.70 3.70

B.2.3 Priority Pollutants

The results of the Nut Island Laboratory, NPDES, Local Limits and Harbor
Studies monitoring programs are presented in Appendix B, Tables B-1, B-5, B-6
and B-7 respectively and are compared on Table II.B.S5, Nut Island Effluent
Concentration Compared.

Metals

Local Limits and NPDES analytical results show very good agreement except for
lead and nickel. The Nut Island study reports higher concentrations for lead,
nickel, chromium and zinc than do the NPDES and Local Limits studies.

Figure IL.B.8 compares the calculated metal loadings for each of the data set.
Figure I1.B.9 shows a decrease in metal loads from 1987 to 1992.

Pesticides/PCBs
The Local Limits study did not detect any pesticides/PCBs in either the influent
or effluent. Endosulfan I, b-BHC, DDD, DDT and chlordane were detected in

the NPDES samples. The Harbor Studies characterization reported
concentrations much lower than those detected by NPDES for these constituents.

Polynuclear Aromatic Hydrocarbons (PAHs)

There were no PAHs detected in either the NPDES or Local Limits studies. The
Harbor studies data shows PAHs at extremely low concentrations.
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Nut Island Effluent, Mean Nutrient Concentrations

FY 1989 - 1992, Nut Island Laboratory

Figure IL.B.7
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Other Organics.

Other organic compounds measured in the Nut Island effluent include: phthalates,
phenolic compounds, chlorinated hydrocarbons, 2-butanone, benzene, styrene,
toluene and xylenes. Acetone was also measured, and in high concentration,
presumably due to laboratory contamination. However, acetone is naturally
produced during biodegradation and is not considered a priority pollutant by
EPA.
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Cottage Farm Combined Sewer Facility

During dry weather conditions, this facility pumps wastewater to the Ward Street
Headworks which eventually discharges to the Deer Island Treatment plant. The
sewer line has a hydraulic capacity of 1.3 million gallons (MG). Under storm
conditions, flows received by the station in excess of the 1.3 MG threshold, is
screened, settled, chlorinated and discharged to the Charles river through outfall
number MWR 201. This facility has a design capacity of 233 MGD. Figure IL.C.1
is a typical combined sewer chlorination facility schematic.

C.1 Activations

The volume of storm-induced flow is very much dependent on rainfall intensity,
drainage area, and the sewer line capacity at the time of storm occurrence. When
there is a multiple storm event, prediction of rainfall runoff becomes even more
complicated. Appendix C, Table C-1 contains the Cottage Farm FY92 operations
summary.

Table I.C.1 summarizes the activations during this monitoring period.

Table ILC.1 Cottage Farm CSO FY92 Activations Summary

- Number of Activations 23
Total Volume Treated (MG) 361.00
Maximum Flow (MGD) 64.00
Minimum Flow (MGD) 0.01 f
Average Flow (MGD) 15.69

Average monthly Flow is calculated by dividing the total volume
by the number of times the facility activated.

‘“ﬁ__—_____.

Except for the month of June, there was an activation each month at this facility.
More activations occurred in the month of September than in any other month.
Two continuous rainfall events occurred on the 25 and 26th of September, with
rainfall intensities of 2.42 inches (in.) and 1.19 in. respectively. Each of these
rainfall events resulted in activations lasting for about twelve hours and flows of 49
MG and 19 MG respectively.

Because the pumping capacity at Deer Island has increased, the number of

activations at Cottage Farm and Prison Point is expected to be greatly reduced.
Figure IL.C.2 presents the individual activations during this monitoring period.
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Figure II.C.2 Cottage Farm CSO Fiscal Year 1992 Activations

COTTAGE FARM CSO FACILITY
FISCAL YEAR 1992

RAINFALL FLOW (MG)
DISCHARGE FLOW (MG) RAINFALL INTENSITY {in/day)
80

ACTIVATION

- Figure II.C.3 Cottage Farm CSO Activations Decreasing

TOTAL CSO ACTIVATIONS
CALENDER YEAR 1988 TO 199
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Figure I1.C.3 compares the total number of activations at Cottage Farm from 1988
to 1992. As shown, the number of times Cottage Farm activated decreased
substantially over the last five years.

C.2 Conventional Parameters

The amount of runoff available for dilution, sampling occurrence with respect to
first flush, representativeness of sample, and sample handling greatly affect the
concentrations in samples collected from a wet weather activation. As expected,

there is a very wide spread in the measured amount of pollutants in all of our CSO
samples.

Because the CSO facilities are not designed to remove BOD and TSS, no removal of
these contaminants are expected, and at times, the effluent concentration may even
be higher than the influent. Analytical results of conventional parameter testing of
both influent and effluent are included in Appendix C, Table C-1, Cottage Farm
Operations Summary and is summarized in Table I1.C.2.

Table ILC.2 Cottage Farm CSO Influent and Effluent Characteristics

Concentration (1)

Parameter Influent Effluent

Min Ave Max Min Ave Max
TSS 33 210 866 21 84 484 it
BOD 25 95 192 23 71 282
Fecal Coliform (#/100 10 34 330000
PH (units) 6.44 7.78

(1) Concentration expressed in mg/l except for pH and Fecal Coliform

Fecal Coliform
In September, there was one high fecal count of 330,000 colonies/100 ml. This one

sample represents 25% of the total number of samples in that month. In September,

we violated our NPDES permit limit (not more than 10% of the samples exceeding
2500 colonies/100 m1).

hel

There was one low pH reading of 6.44, violating the pH limit of 6.5 pH units.
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C.3 Priority Pollutants

During the first significant storm event, samples are collected for selected priority
pollutants. Resuits of effluent monitoring conducted in 1992 are introduced in
Appendix C, Table C-2. Figure I1.C.4 depicts the priority pollutant concentrations of
measured in the effluent.

Of the metals detected, cadmium, copper, lead, mercury and zinc were consistently
present in nine samples analyzed. Cyanide was detected four times and total phenols
was detected three times out of five samples.

Of the pesticides, b-BHC and methoxychlor were detected fifty percent of the time
and, g-chlordane appeared twice in nine samples.

Of the PAH group, a number of compounds were detected at least once during the
year, with phenanthrene and 2-methylnaphthalene detected three times and
naphthalene and fluoranthene detected twice.

No chlorinated hydrocarbons were detected. Of the volatile organic compounds,
acetone, chloroform, tetrachloroethene, methylene chloride were detected all the time,
toluene and dichloroethene were detected twice, and 2-butanone, trichloroethene,
xylene were detected at least once in three samples.

Appendix C, Table C-4 and Figure I1.C.5 compares the concentration of toxic
pollutants from 1989 to 1992.

C.4 Loadings

Appendix C, Table C-3 is an attempt to calculate the amounts of contaminants
discharged to the Charles River through the Cottage Farm facility during each
monthly sampling event. The flows used to calculate the loadings were those
measured during the time of sampling. The calculated loadings should not be used to
project monthly or yearly loadings.

D. Prison Point Combined Sewer Facility

This facility, like Cottage Farm, is a dry weather flow as well as a stormwater flow
pumping station with a design capacity of 385 MGD. The dry weather phase is a 5
MGD capacity sewer pumping station, which discharges to a sewer in Charlestown and
eventually flows to the Deer Island Plant. The stormwater phase, any amount in
excess of sewer capacity, is screened, settled, chlorinated and discharged downstream
below the new Charles River Dam at outfall MWR 203. '
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Figure 11.C.4 Cottage Farm CSO, Priority Pollutant Concentrations, FY 1992
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Figure II.C.5 Cottage Farm CSO, Priority Pollutant Concentrations Compared
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Figure II.C.5 Cottage Farm (Con’t)
Chart 3
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D.1 Activations

Appendix D, Table D-1 contains the Prison Point FY92 operations summary.
Table I1.D.1 summarizes the activations during this monitoring period.

Table ILD.1  Prison Point CSO FY92 Activations Summary

Number of Activations 29
Total Volume Treated (MG) 429.00
Maximum Flow (MGD) 63.00
Minimum Flow (MGD) 1.00
Average Flow (MGD) 14.79

Average monthly flow is calculated by dividing the total volume
treated by the number of times the facility activated.

Figure IL.D.1 depicts the activations in FY 92. Except for the month of May,
there was at least one activation each month. More activations occurred in the
month of September than any other month. The storm on the 25th and 26th of
September resulted in flows of 55 and 18 MG respectively.

Figure I1.D.2 compares the total number of activations from 1988 to 1992. The
graph shows a sharp increase in the number of activations from 1988 to 1989.
Since then, it has also decreased dramatically over the years.

D.2 Conventional Parameters

The results of analyses for conventional pollutants in the influent and effluent are
contained in Appendix D, Table D-1, Prison Point CSO Operations Summary.
Table I1.D.2 presents the influent and effluent characteristics of the wastewater.

Fecal Coliform

There were two high readings of fecal coliform in the year, 32,000 colonies/100 ml,
measured in February , and 33,000 colonies/100 ml in April. For both these
monitoring months, there were only two fecal coliform readings. During these
months, we violated our NPDES permit limit of not more than 10% of the samples
exceeding 2500 colonies/100 ml.
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Figure ILD.1 Prison Point CSO Fiscal Year 1992 Activations
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Figure IL.D.2 Prison Point CSO Activations Decreasing
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pl

There were no pH violations from the Prison Point facility. The pH range observed
at this facility, 6.61 - 7.87 was within our permit limit of 6.5 - 9.0 pH units.

Table II.D.2 Prison Point CSO Influent and Effluent Characteristics
Concentration (1)

Parameter Influent Effluent
Min Ave Max Min Ave Max

TSS 28 124 256 18 87 166
BOD 26 54 154 15 71 290
Fecal Coliform (#/100 10 39 33000
PH (units) 6.61 7.87

(1) Concentration expressed in mg/l except for pH and Fecal Coliform

D.3 Priority Pollutants

Results of analyses performed in 1992 are presented in Appendix D, Table D-2.
Figure 11.D.3 depicts the concentration of pollutants measured in the effluent.

Effluent characteristics of the Prison Point facility are very comparable to those of
the Cottage Farm effluent. Of the metals detected, arsenic, cadmium, copper, lead,
mercury and zinc were consistently present. Cyanide was only detected twice while
total phenols was detected five times out of seven samples. Of the pesticides, B-BHC
and methoxychlor were detected twice while 4-4’-DDD was detected once in seven
samples.

Of the PAH group, a number of compounds were detected. Phenanthrene, pyrene,
chrysene, fluoranthene, naphthalene and 2-methyinaphthalene were detected at least
fifty percent of the time.

There were no chlorinated hydrocarbons detected. Of the volatile organic
compounds, acetone, chloroform, toluene, methylene chloride, and chlorobenzene
were detected most of the time.

Appendix D, Table D-4 and Figure ILD.4 compares the concentration of pollutants
discharged form the Prison Point facility from 1988 to 1992.

il - 55



Figure 1.D.3 Prison Point CSO, Priority Pollutant Concentrations, FY 1992
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Figure 11.D.4 Prison Point CSO, Priority Poliutant Concentrations, Compared
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Figure IL.LD.4 Prison Point (Con’t)

Chart 3
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D.4 Loadings

Appendix D, Table D-3 calculates the discharge loadings from Prison Point during
our monthly sampling event. The flows used to calculate the loadings were those
measured during the time of sampling.

E. Somerville Marginal Combined Sewer Facility

Somerville Marginal CSO is an unmanned gravity facility with a design capacity of
245 MGD. Unlike Cottage Farm or Prison Point, this facility does not provide any
detention capacity. Treatment includes screening and chlorination. Effluent is
discharged to the lower Mystic River basin at outfall number MWR 205.

E.1 Activations

The majority of activations occurred in the months of September and October.
Figure IL.E.1 graphs the activations in 1992 and is summarized on Table ILE.1.

Table ILE.1 Somerville Marginal CSO FY92 Activations Summary

Number of Activations 48
Total Volume Treated (MG) 89.000
Maximum Flow (MGD) 8.500
Minimum Flow (MGD) 0.003
Average Flow (MGD) 1.850

Average monthly flow is calculated by dividing the total volume
treated by the number of times the facility activated.

Figure ILE.2 graphs the activations from 1988 to 1992. The number of activations
at Somerville Marginal increased from 1988 to 1990, but has since been decreasing.

E.2 Conventional Parameters
The results of analyses for conventional pollutants in the influent and effluent are

contained in Appendix E, Table E-1, Somerville Marginal CSO Operations
Summary and summarized in Table ILE.2.
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Figure ILE.1 Somerville Marginal CSO Fiscal Year 1992 Activations
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Table IL.LE.2 Somerville Marginal CSO Influent & Effluent Characteristics

Concentration (1)

Parameter Influent Effluent
Min Ave Max Min Ave Max

- TSS 12 151 744 8 79 398
BOD 30 108 344 20 84 289
Fecal Coliform (#/100 mi) 5 26 1000

PH (units) 6.46 9.60

(1) Concentration expressed in mg/l except for pH and Fecal Coliform

Fecal Coliform

There were no fecal coliform violations in FY 92. The highest fecal coliform
reading was 1,000 colonies/100 ml, measured once in November and once in
December. Both these high readings were below our permit limit .

i

There were two pH violations in FY 92. The pH range observed at this facility is
6.46 - 9.6, violating our permit limit range of 6.5 - 8.5 pH units.

E.3 Priority Pollutants

Results of analyses performed in 1992 are contained in Appendix E, Table E-2.
Figure ILE.3 depicts the concentration of pollutants measured in the effluent.
Effluent characteristics are very comparable to those of the Prison Point effluent.

Of the metals detected, arsenic, cadmium, chromium, copper, lead, mercury, and

zinc were consistently present. Cyanide and phenols were detected fifty percent of
the time.

Of pesticides/PCBs, only b-BHC was detected almost 50 % of the time and a-BHC
and Endosulfan I were detected at least once in twelve samples.

Of the PAH group, a number of compounds were detected, with phenanthrene,
pyrene,Chrysene, fluoranthene, detected at least fifty percent of the time.
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Figure ILE.3 Somerville Marginal CSO, Priority Pollutant Concentrations,
FY1992
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Figure ILE.4 Somerville Marginal CSO, Priority Pollutant Comcentrations
Compared
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S Figure II.LE.4 Somerville Marginal (Con’t)
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There were no chlorinated hydrocarbons detected. Of the volatile organic
compounds, acetone, chloroform, toluene, and methylene chloride were detected
most of the time. Appendix E, Table E-4 and Figure I1.E.4 compares the
concentration of toxic pollutants from 1989 to 1992.

E.4 Loadings

Appendix E, Table E-3 calculates the toxics loadings for each sampling event. The
flows used to calculate the loadings were those measured during the time of
sampling.

F.  Constitution Beach Combined Sewer Facility

Constitution Beach is also an unmanned gravity facility with a design capacity of 20
MGD. Treatment includes screening and disinfection. The effluent is discharged to
a BWSC line which ultimately leads to Boston harbor through BOS002. Currently,
the NPDES permit for this outfall is included in the BWSC permit. We expect that
this facility will be included in our new NPDES permit.

F.1 Activations

Although this facility is not currently permitted to the MWRA, operational data are
collected to determine facility performance. In FY 92, there were 12 activations,
registering a total of 11 million gallons that were treated and discharged to the
harbor.

This facility came on line in 1987 but no flow information is available because of
malfunctioning flow meters. The flows presented are estimates and are based on
25% of the flows going through the Somerville Marginal facility.

Appendix F, Table F-1 contains the facility’s operations summary. Figure ILF.1
charts the activations in FY92 and Figure ILF.2 depicts the activations experienced
since 1987.

F.2 Conventional Parameters

The results of analyses for conventional pollutants are also included in Appendix F,
Table F-1, Constitution Beach Operations Summary.
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Figure ILF.1 Constitution Beach CSO Activations in 1992
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Table ILF.1 Constitution Beach CSO FY92 Activations Summary

Number of Activations 12
Total Volume Treated (MG) 11.00
Maximum Flow (MGD) 5.70
Minimum Flow (MGD) 0.23
Average Flow (MGD) 0.91

Average monthly flow is calculated by dividing the total volume
treated by the number of times the facility activated.

Table I.F.2 summarizes the influent and effluent characteristics of the wet weather
flow going through the Constitution Beach facility.

The fecal coliform counts were all less than 10 colonies/100 ml. However, the pH

measurements were very variable. The pH range for last year’s data set was 6.26 to
9.46.

rl‘able ILF.2 Constitution Beach CSO Influent and Effluent Characteristics

Concentration (1)

Parameter Influent Effluent
Min Ave Max Min Ave Max
TSS 14 103 506 0.2 108 460
BOD 7 36 91 19 80 296
| Fecal Coliform (#/100 m1) 3 9 10
PpH (units) 6.26 9.46

(1) Concentration expressed in mg/t except for pH and Fecal Coliform
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G. Fox Point Combined Sewer Overflows Facility

This facility came on line in 1989 and has a design capacity of 119 MGD. Operation
of this facility is very similar to that of Constitution Beach CSO, treatment including
screening and disinfection. The effluent is discharged to a BWSC sewer line and
ultimately to the Dorchester Bay through BOS089.

G.1 Activations

Table I1.G.1 summarizes Fox Point activations during this monitoring period.
During the month of August, the flow meters were malfunctioning, hence there were
no flow records during that period.

Table IL.G.1 Fox Point CSO FY92 Activations Summary

Number of Activations 22
Total Volume Treated (MG) 38.0
Maximum Flow (MGD) 5.0
Minimum Flow (MGD) 0.4
Average Flow (MGD) 1.7

Average monthly flow is calculated by dividing the total volume
treated by the number of times the facility activated.

Figure II.G.1 charts the activations in FY92 and Figure I1.G.2 depicts the activations
experienced since 1989,

G.2 Conventional Parameters

The results of analyses for conventional pollutants in the influent and effluent are
included in Appendix G-1, Fox Point Operations Summary and is summarized in
Table I1.G.2.
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Figure 11.G.1 Fox Point CSO Activations in 1992
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Table I1.G.2 Fox Point CSO Influent and Effluent Characteristics

Concentration (1)

Parameter Influent Effluent

: Min Ave Max Min Ave Max
TSS 22 78 214 16.0 85 268
BOD 19 43 101 24 62 272
Fecal Coliform (#/100 ml) 10 16 800
PH (units) 3.71 8.77

(1) Concentration expressed in mg/l except for pH and Fecal Coliform

H. Commercial Point Combined Sewer Facility

Commercial Point is also an unmanned gravity CSO with a design capacity of 194

MGD. Treatment includes screening and chlorination. The effluent discharges to a
BWSC line and ultimately to the Dorchester Bay through BOS090. Few historical
data are available because the facility only came on line in 1991,

H.1 Activations

Very low flows are going through this facility with the majority of activations
occurring in the month September and October.

Table ILH.1 summarizes Commercial Point activations during this monitoring
period.

H.2 Conventional Parameters

The results of analyses for conventional pollutants in the influent and effluent are

included in Appendix H, Table H-1, Commercial Point Operations Summary and is
summarized in Table I1.H.2.
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Figure ILH.1 Commercial Point Activations in 1992
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Table ILH.1 Commercial Point CSO FY92 Activations Summary

Number of Activations 33
Total Volume Treated (MG) 80.0
Maximum Flow (MGD) 11.0
Minimum Flow (MGD) 1.0
Average Flow (MGD) 2.4

Average monthly flow is calculated by dividing the total volume
treated by the number of times the facility activated.

The highest fecal coliform measurement observed was 190 colonies/100 ml. In
July, there were four high pH measurements of 9.87 and 9.55, 8.78 and 8.54.

| Table ILH.2 Commercial Point CSO Influent and Effluent Characteristics |

Concentration (1)

{

{

i

|

| Parameter Influent Effluent

j Min Ave Max Min Ave Max

I TSS 8 86 481 8.0 108 734
| BOD ’ 10 63 302 8 83 288

| Fecal Coliform (#/100 ml) 10 13 190

| pH (units) 6.61 9.87

!

(1) Concentration expressed in mg/l except for pH and Fecal Coliform

, N
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III.

Effluent Toxics Issue
Effluent Characteristics Compared With Water Quality Standards

Almost all of the priority pollutant concentrations were reported as being below
method detection limits. Some priority pollutants were detected in the effluent
at very low concentrations. Analytical results below the methods’ quantitation
limits are only estimates and are not reliable. Other parameters which have only
been detected below their reporting limits are also questionable.

In order to compare our effluent concentrations with water quality standards, we
calculated the geometric means for those constituents that were detected at least
once during the fiscal year. Half the method detection limit was assigned for
those parameters that were below detection.

A.1 Deer Island

Table III.A.1 compares for each pollutant, the effluent maximum concentration
observed, and the calculated geometric mean concentration with the
concentration of pollutant in Boston Harbor around the Deer Island outfall
location. The receiving water data were collected in the summer of 1987 when
dilution of discharge was presumably at the seasonal lowest. Also shown is the
calculated critical dilution ratio required to meet water quality standards.

The critical dilution required to meet acute criteria is the ratio of the maximum
concentration observed to the water quality standard. To meet chronic criteria,
the ratio of the geometric mean to the water quality standard is calculated.
Problematic parameters are as follows:

Critical Dilution Required

Acute Criteria Chronic Criteria
Parameter
copper 29
cyanide 16
4.4°-DDT 14 (0.13) 40 (11.9)
Chlordane 2 33 (2)

However, if the Harbor Studies data are substituted for the NPDES data, the
calculated critical dilution requirement drops dramatically as indicated by the
numbers enclosed in parentheses. Critical dilution calculations are questionable
in that they do not truly reflect constituent concentrations within the mixing
zone, as evidenced by the data collected around the Deer Island outfall.
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A.2 Nut Island

Table IIL.A.2 compares each pollutant’s effluent geometric mean concentration
with the concentrations of pollutants in Boston Harbor around the Nut Island
outfall location. Also shown is the calculated dilution ratio required to meet the
water quality standard.

As in the case of Deer Island, copper, DDT and chlordane are problematic.

Critical Dilution Required

Acute Criteria Chronic Criteria
Parameter
copper 26
cyanide 16
4,4’-DDT 3 42 (10.5)
Chlordane 4 54 (9.8)

A.3 vCombined Deer and Nut Island

Table III.A.3 compares the calculated concentrations in flow-weighted Deer and
Nut Island combined effluents with water quality standards.

The monthly concentrations are derived by: calculating the monthly loadings
from each plant each month, adding the loadings, and dividing the total loadings
by the total flow from each plant. The maximum and the geometric mean
concentrations are then taken from the calculated combined concentration.
Similarly, the same methodology was applied to the Harbor Studies data set.

The critical dilutions are found to be:

Critical Dilution Required

Acute Criteria Chronic Criteria
Parameter
copper 27
cyanide ' 10
44’-DDT 11 (0.8) 40 (15)
Chlordane 4 43 (7)
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Toxics
B.1 Priority Pollutants

Not surprisingly, the results from Deer and Nut Island effluent are very similar.
Most of the priority pollutants were never detected.

The majority of priority pollutants and hazardous substances tested for had
concentrations below detection levels or would have concentrations in the mixing
zone well below any EPA water quality criteria. There were only a few
parameters which appeared often enough or showed at least one result high
enough to be concerned about.

B.2 Parameters of Concern

Lead While the concentration of lead in our effluent is low enough compared
to the acute and chronic water quality criteria, it is a pollutant to keep an eye on.
Lead is assumed to come from surface runoff into the combined sewer system
and lead pipes leading out of old houses into the collection system.

Copper The copper concentration in both Deer and Nut Island's effluent is high
enough to require a critical dilution of 29 and 27 respectively.

It is believed that most of the copper entering the sewer system comes from
households. Copper is leached from copper pipes by the action of acidic water.
By September 1995 the MWRA plans to adjust the alkalinity and to add a
corrosion inhibitor to the water supply. This action should greatly reduce the
corrosivity of the water, resulting in less copper being contributed by
households.

Occasionally, copper sulfate is added to the water at the Wachusett intake to
control algal growth. This is done on an as-needed basis (mostly in the summer)
and should not contribute more than 1 mg/L per application.

Mercury  The detection limit for mercury is 0.2 ug/l. Estimating half this
value as the actual concentration gives 0.1 ug/l, or four times the chronic
criterion for mercury. This, combined with the fact that all mercury detects
were below reporting limits, they were "J" values (estimated value, below
quantitation limit), is more an indication of the limitations of the EPA-approved
methodology than of actual hazard to marine life.

Studies are underway at the moment using methodologies not yet approved by
EPA, designed to obtain detection limits of 0.005 ug/l for mercury.
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Cyanide Cyanide is detected a little more than half the time at both treatment
plants. It is most often associated with metal plating and processing industries.

There are questions regarding the cyanide results. Analytical results are
considered suspect because of concerns raised about improper sample collection,
sample handling and preservation. In addition, it is also suspected that samples
were not properly pretreated for sulfide interference.

DDT and Chlordane For each of these there were one or two detects at each
plant during the entire year. As with mercury, estimating half the concentration
of below EPA method detection limit values gives concentrations of about 30 to
50 times the receiving water chronic concentrations of those pesticides. The
Harbor Studies data show concentrations closer to 0.01 ug/l for these pesticides.
While these concentrations would still exceed the criteria in the effluent, they
would just meet the criteria in the mixing zone with a 10:1 dilution. '

B.3 Earlier Projections Compared with More Current Data

In 1987, the concentrations of certain pollutants in primary and secondary
effluent were projected. These numbers were derived by applying published
chemical-specific removal rates to influent data at that time. Current data
reveals that the projections made earlier were indeed very high estimates.

Table II.B.1 compares FY 92 combined Deer and Nut Island effluent
concentration with the 1987 primary effluent projections. This comparison is
also graphically presented on Figure IILB.1. As the data suggest, earlier
projections appear to overestimate the pollutant loadings out of Deer Island and
Nut Island.

Table III.B.2 and Figure II1.B.2 compares the earlier projections with new
estimates. The new estimates are based on FY 92 influent data and apply the
same removal rates used in earlier estimates.

Toxicity
C.1 Whole Effluent Toxicity

The MWRA tests effluent toxicity every month at the Deer and Nut Island
treatment plants. Three tests are used: an acute static toxicity test using mysid
shrimp, Mysidopsis bahia, a chronic survival and growth test using the
sheepshead minnow, Cyprinodon variegatus , and a chronic reproduction test
using the red algae, Champia parvula. Current NPDES permit limits for the
toxicity tests are : a No Observed Effect Concentration (NOEC) of 20 % for the
acute test and 10% for the chronic tests.
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Table III.C.1 summarizes the results of toxicity tests conducted during this
period. The results for the sheepshead minnow test were always in compliance
with current NPDES permit limits during FY92 at both plants. The mysid acute
test was in compliance 33% of the time for Deer Island effluent and 25 % of the
time for Nut Island effluent. The Champia red algae test was never in
compliance at either plant.

C.2 Toxicity Identification and Evaluation

The EPA found that the probable cause of most acute toxicity in Deer Island's
wastestream was due to surfactants (EPA, 1989). No acute toxicity could be
attributed to metals or pesticides. Currently, concentrations of surfactants in the
effluent from the two plants are consistent with the concentrations which could
cause the observed mortality. The study further concluded that surfactants will
be readily biodegraded with secondary treatment.

The EPA has concluded that using Champia for toxicity compliance is
compromised by its ultrasensitive and inconsistent results. It is currently
withdrawn as a test species in permit renewals.

1991 BIOACCUMULATION STUDY, BOSTON HARBOR

Under an arrangement with EPA, the MWRA conducted a study during the
summer of 1991, which was designed to improve the detection limits beyond
EPA's standard methods and be comparable to a study done by the Authority as
part of its Secondary Treatment Facilities Plan (STFP) in 1987. The mussels
used in the 1987 study were collected in Barnstable and were deployed for 60
days at the Deer and Nut Island effluent discharges and at the proposed offshore
discharge (clean control). The mussels used during 1991 were collected from
Gloucester and deployed at the Deer Island discharge, at Gloucester (clean
control) and at the New England Aquarium in Boston's Inner Harbor (dirty
control) to determine how other sources were impacting the harbor.

Pre-deployment mussels in 1991 have elevated concentrations of metals (copper,
zinc, and lead) as compared with the 1987 mussels, but much lower
concentrations of pesticides and PCBs. When differences in detection limits are
factored in, PAH concentrations of the pre-deployment mussel are similar in
both years.

Table IIL.D.1 compares the 1991 study with the 1987 study. The 1991 study
indicated that mussels deployed at Deer Island did not significantly bioaccumulate
the three metals over pre-deployment mussels. Mussels deployed at the New
England Aquarium showed statistically significant elevations in copper and zinc
concentrations over pre-deployment and Deer Island mussels.
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TABLE Ill.C.1
RESULTS OF TOXICITY TESTING ON DEER AND NUT ISLAND EFFLUENT
July 1991 to June 1992

Mysid acute Cyprinodon chronic Champia chronic

LC50 NOEC Survival Growth NOEC
NOEC NOEC

Limits (%) None 20 10 10 10
DEER ISLAND
July 30 20 * * 2.0
August 34 <5 * * 2.0
September 37 20 60 60 2.0
October 30 20 60 60 2.0
November 30 <5 10 * 0.7
December 44 20 20 20 2.0
January 26 5 50 60 2.0
February 20 10 40 10 2.0
March 25 10 40 40 2.0
April 16 10 20 10 2.0
May 25 10 40 20 2.0
June 23 10 40 20 0.2
Average 29 12 37 28 1.7
NUT ISLAND
July 24 10 * * 2
August 22 10 * * 2
September 17 <5 20 20 2
October 33 20 20 20 0.7
November 28 5 * * 2
December 49 20 20 20 2
January 27 20 60 40 2
February 22 5 40 20 2
March 30 10 40 40 2
April 23 10 20 10 0.2
May 29 10 20 20 7
June 25 10 40 20 0.7
Average 27 11 31 23 2.1
*  No Data
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Several organic contaminants (total PAHs, PCBs, DDTs, alpha-chlordane and
trans-nonachlor) showed significant bioaccumulation in 1991 Deer Island
mussels. However, the tissue contamination was substantially reduced from 1987
levels. This is particularly encouraging since 1987 mussels, which were analyzed
for organics, were deployed for only 30-days (vs. 60 days in 1991 ) and as a
result, possibly underestimate any bioaccumulation. For many of these organic
contaminants mussels deployed at the New England Aquarium had body burdens
which were twice those of Deer Island mussels, indicating exposure to poorer
water quality.

Metals Bioavailability

One of the principal criticisms of the Water Quality Criteria is that they require
water quality to be met and discharges to be regulated using metals that are
measured as “total recoverable”. This measurement includes metals that are
attached to particles and not readily available to animals and plants, as well as,
metals in the dissolved state, which are available as the source of most toxicity.
The EPA and the state DEP are currently developing protocols which address
this issue and provide for more realistic regulations.

The analytical data for priority pollutant metals in MWRA effluent are total
metal measurements. In 1987, sampling was conducted at the Deer Island and
Nut Island plants specifically to measure the soluble fraction present in our
effluent. Figure IILE.1 illustrates the percentage of soluble fraction over total
metals. As shown, the percentage of soluble metals in our effluent is quite high,
indicating that only half of the discharged metals are in the toxic form.
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Table IILD.1 Contaminants Concentrations Bioaccumulating in Mussels

PRE- CLEAN DIRTY DEER NUT

DEPLOYMENT CONTROL CONTROL ISLAND ISLAND
Copper (ug/g)
1987 6.6 71 9.5* 8.8""
1991 8.8 7.4 12.7** 9.3
Lead (ug/g)
1987 2.8 3.1 6.7 8.3""
1991 6.5 5 8.4 5.9
Zinc (ug/g)
1987 83 92 162*~ 143"~
1991 148 173 220** 143
Total PAH's (ng/g)
1987 581 465 2363** 683
1991 217 228 2570** 1207"*
Total PCB's (ng/g)
1987 317 227 630" 604"
1991 77 77 477 199"
Total DDT's (ng/g)
1987 52 30 63 51
1991 28 28 94" 48"
Alpha-Chlordane (ng/g)
1987 8.7 6.7 21.5** 19.5*
1991 2.4 2.5 19** 10.3**
Dieldrin (ng/g)
1987 6.6 3.6 11.4 7.6
1991 <14 2.3 g*" 2.9
Lindane (ng/g) :
1987 1.8 0.8 5.5 0.8
1991 <15 <22 <32 <25
Trans-nonachlor (ng/g)
1987 7.7 6.2 18" 15.8*"
1991 <14 <15 <25 8.9*"

Hexachlorobenzene, heptachlor, aldrin, heptachlor epoxide, mirex were not detected

any station in either year.

Mussels collected from Barnstable in 1987 and Gloucester in 1991. Clean control at
proposed offshore discharge in 1987 and in Gloucester in 1991. Dirty control at New England
Aquarium.

* * Statistically different (p=<0.05) from pre-deployment.
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Table A.1
Table A.2

Table A.3
Table A4

Table A.5

Table A.6

Table A.7
Table A.8

Appendix A

Deer Island Treatment Plant Operations Summary, Fiscal Year 1992
Deer Island Influent Characterization, Priority Pollutants, Local
Limits Study

Deer Island Influent, Harbor Studies Characterization

Deer Island Effluent Characterization, Priority Pollutants, NPDES
Program, FY 1992

Deer Island Effluent Characterization, Priority Pollutants, Local
Limits Study

Deer Island Effluent, Harbor Studies Characterization

Deer Island Priority Pollutants Loadings, NPDES Data, FY 1992
Deer Island Treatment Plant Priority Pollutants, Historical NPDES
Data
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Table B.1
Table B.2

Table B.3
Table B.4

Table B.5

Table B.6

Table B.7
Table B.8

Appendix B

Nut Island Treatment Plant Operations Summary, Fiscal Year 1992
Nut Island Influent Characterization, Priority Pollutants, Local
Limits Study

Nut Island Influent, Harbor Studies Characterization

Nut Island Effluent Characterization, Priority Pollutants, NPDES
Program, FY 1992

Nut Island Effluent Characterization, Priority Pollutants, Local
Limits Study

Nut Island Effluent Characterization, Harbor Studies Characterization
Nut Island Priority Pollutants Loadings, NPDES Data, FY 1992
Nut Island Treatment Plant Priority Pollutants, Historical NPDES
Data
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Table C.1
Table C.2
Table C.3
Table C.4

Appendix C

Cottage Farm CSO Facility Operations Summary, FY 1992

Cottage Farm CSO Facility, Priority Pollutants, NPDES Program
Cottage Farm CSO Facility, Priority Pollutants Loadings, NPDES Data
Cottage Farm CSO Facility, Priority Pollutants, Historical NPDES Data






Le'1
'l

1
LS'1

Ul
I
€1

¥l
€Tl

eVl
811
YA
81

9 |
SOl

VAR
(1/3ur)

TVNAISEY
ANIHOTHO

ot 70 9¢ 0zl ¥8 sel ¥8'9 Lr'0 §TT LSO 26-97-C
01 S0 ob1 998 £9 761 L9°9 L9t SL'9 LSO T6-91-C
Aavnadaa
01 80'0 08 8¢ 09 YA 8'9 ST'EE S'L 611 6€T-1
01 I'0 44 9TH €L LT 61°L 8641 L €1 W61
X4NVNVC
01 10 (49 061 Lot €8 €L 89°1 €6°€ 86°0 16-62-Z1
o1 4 6 8 8T 06 €L $91 T8 LLO 16-€-21
YADANIDAA
001 10 L8 19 S L91 €L 19°¢ € 86°0 16-€Z-11
01 10 89 991 €8 £6 8¢'L 9LL'6 8 I't 16-11-11
01 (A 8t 9¢1 I$ 98 60°L 16°02 A L60 16-1-11
. YATNIAON
8¢ 9p1 <9 v8 1192 S6'F 14 ¥S'1 16-1€-01
o 8 8¢ 67 $6'9 99y $T ¥8°0 16-81-01
JA40LIO
ol 10 o€ vL 8L LL LO'L 6£'61 4! 61°1 16-92-6
o1 z0 oL e ¥ <8 A 99t $Tl we 16-$2-6
0s 90 8L 6 s¢ 9L 79 SE'L SLT LLO 16-61-6
0000€€ 0 901 961 601 991 699 19’1 L99°1 68°0 1656
. VYAIWALIAS
o1 v'0 8 vL (42 LT 8L'9 £'sT %Y wi 16-12-8
011 &) 8¢ 09 65 YL yI°L $'€9 €71 17T 16-61-8
Lsnony
01 141 (112 95T 1§ L9 9T'L 9p°L1 9 98°0 16-92-L
X1nr

(rw 001/4) (1/8w) (1/3w) (1/3w) (1/3w) (1/3w) (ns) (OW)  (sioy) (sayouy)
WH0AII0D  wenyyy Juanyyyy Juanyuy Judniyy juanyuy unayy MO NOLLVING TIVINIVY qLva

voad SS SSIL aod Hd TVLOL  ADYVHOSIA

7661 Ad ‘Arewiuing suoyesddQ Ajppey OSO waey agepo) [-) dqel, O xipuaddy



81

6L

&1
€1

19§

1
Sl

(1/8ur)
vnasay
ANIIOTHD

o0ooce
01
b6'EE

0s
01

ot

o1
o1

(1w 001/8)
AIOJAI'T0D
AN

9T
80'0
1570

9T
(A

4y

(41
(A

(1/3w)
Juanpyn

vy

8P°'e8

12114
|4

¥9

9¢
201

(1/8w)
Juangyy

998
€€
1341 ¢4

061
£e

88¢

901
(43

(1/3wm)
juanpuy

SS.L

0S80 wire4 ebenon ‘1-9 sjgel ‘9 xipuaddy

8
1 X4
§9

65
(42

£e

174
6L

4 <61
14
0L wse

£6
c8

[4A!

LS
144

(oW (/oW
Juanygy Juanpjuy
aod

8L°L
o

YL
81°L

8LL

wL
90°L

(ng)
Juangyy

Hd

1 %4

§'E9
10°0
69°S1
958°09¢

S'ee
9'vC

100
16T

16) 2]
MOTH
TVLOL

LA
1991
a9
LIl

_ (sanoy)

NOLLVINA TIVANIVYH

HOUVHOSIA

SUOIBAIIY JO JaquunN
we NNNIXVIN
10°0 NNWININ
vl AOVIIAY
16°€T TVIOL
¥6'0 6-9-9
P6°'1 w6 1-9

aNnf
100 T67€-S
AVIA
10 WLt E
12%0] Wil
HOUYVIN

(saqouy)

qaLva



NVAIN QILDELAA

L09°1 1600
€6'T 91¢°0
18¢°S 190°0
L06'1 AN
pee'l £0e’t
(£ 4Y pe81
18Z°01 L99°C
S8’ oLzo1
081°1 0v9°8el
yiee 160°%
8pC°L LET'6
w1T 90t°0
996'1 11e'e9
191 960°€8
£L0T V101
£09°1 96¢'y
eele LTl
8691 0L0°LS
oee’l £16C
AHA ALS
OLINOID

6307
6iov
6Jo¢

6Jog
6306
6Jo8g

gjog
gjoy

6306
vioz
6J0¢C
630 L
6306
6306
yioe
83jo¢
6309
vioy
vioy

SHNIL

1’0 o
o 1’7
100 100
60 L
£l I't
s'e 6'v
€00 §T
91 L1
$6 LA |
L
9 9
£'0 90
94 34
14 (41!
(41
Y (4
o€
€
(@
ANAL AVIA ddv

€1
Ll
L't

9¢l

L
141
L9
(74

@
AVIN - 934

YA
Al
£C0°0

6T
L4
(44

(4}

L9t
01

L
Lo
091
SL1
81

001

NVI

900
Al
sT'0

61
91
SL9

74§

S8
14
[44
6

Juda

850°0
o
8T°0

80
€1

08

$'8
70
9
[44
g'e
gt
§0

AON

1’0

10

veo

90

9t

801

LI
0
[43
£9

120

1’0
o
£2°0

§0°C
(4L
€00

s1
(4

0€1

¢'8
§0

6L
14}
o1
§0
(4]

LdJds

S00
£0
$00°0

Yo
60
0

(444

Iz

) |
144
4!

(v)

onv - AIar

wesgold SHAAN ‘swuen|iod £yto1d ‘Aped OSO uLeq adeno) -0 aqer, D xipuaddy

auepIofy)-3
JOTyoAXOyIaI
JH4-q

(i/3n) Dd/s9pPRsad

SVan
/8w stuoydsoyy

/8wt eruourury

Touayq
sprues)

ourz

1AL
[BOIN
Amoapy
pea]

Jaddop
o)
(xaH) watwony)
wniwpe)
uolog
OIUISIY
(1/3n) spesanl

SHALINVIVd



65T Wy €07
0r0T 89T'L €log
8LY'Y 970 €301
6ST€ 8960 €01
BLL €901 €07
Sy 09' g0
0E8'€T  L¥60 €301
£L8'1 9Z8'€ €J0¢
1L 902°001 €og
688'C 9Ly'0 630¢
655v 9590 630¢
£S0'E 9L¥0 630¢
961 8LE°0 6301
961'C 8LE0 6301
£29'C Ivr0 6301
£L6T $1S0 6o¢
AdAALS NVIN qALOdLdd
OIMLANOED  SHAWIL

1A 10§ TAW W 7/1 Sunmnsqus £q pa)e[no[es SUOHBNUIIUD URSUI SLIOMW0AT *SJoa1op S1RIIPUL SISqUMY POY

§0 [4
£ I
I £0
0 I
§0 I
§0 [4
1 (4
ANAL AV

0
0
S0
$0

$0

(@ (@

ddV  IVIA 934

wouvAnOY ON (8

"Pa10a]J0d sajdumes ou ‘sojdwres dn 195 0} owrm JustoyINSU] (V)

1’0
o
o

S0

$0
$o
$0
§0
o
$0
)

NVI

$0
4]

0]

$0
£0

Jua

$o
9
S0
I
€

[4
Ll

114

€0
0
0
g0
§0
g0
0

AON

‘SHLON

£ SUWIAYSOIOTYIN(F-T' T

91 SpLIOTYd Suak[po]y

[4 aus[ky

S0 : SUBIISOIONYOH],

14 susnjo,

11 SuUsYIB0IoNYoeRa ],

10 suoueIng-7

L ULIOJOIOTY )

09¢ auolaoy

(1/3n) sowefaQ avioA

€0 o 1’0 susyuRIOn]]
€0 o 1’0 suspydsulApoN-Z
S0 1o 10 suafeyiydeN
$0 o ro susqyuelongy(q)ozuoy
0 'o 10 suasnyyy
$0 o 10 oua1ig
§o 1’0 o starnpueusyq

(1/8n) 919 poyIaN ‘suoqIEd0IpAY dSpBUIOTY Jesponuijog

)

IJ0 ILJd4S 9nv A1l SYALINVHVI

0S89 wuey abeno) ‘z-0 aiqel ‘O xipuaddy



141
L8O
S10°

1Le7691
26661
yov' oy

658’
(1) §981

LET'9T
1184
(4404
nr
6L6'v1
01¢91
6901
¥69°
8LT
681°L
[44%

ONIAVO1
HOVIIAV

[0
880
T00°

89 ¥81
£1L'99T
vLO'BTL

010°
€87°¢

1661

- 000’

el
90

[4XA]
8V8'6

€or’

gNne

#06°L8
6L8'9¢
69E'€ST

101°6
(428
o1e
10
vee'L
16L°S
0Ty’

ot

151
ssr

AVIA

ddv UV

8103
Lo’
6¢0°

89¢°LET
SE6'LY
1L606¢

eyl

£6L
oW
080°L
809°L

Lig
e

4

00" 800"
0€0° bEo"
£00° 120
T69TSE  6SHI9T
€€8°I6C  9LI0ZC
80L°0IS  898'876
65%'1
168"
99¥'zE  10TL
9121 ,
16 AR
$80° $S0°
9SH6l  08L'S
0871 099°ZI
681°C
So€" £96°
3¢A 8ET"
091°21
98Y"
NVL oad
(p/sqy) s3uipeory

o1
L1
6b0’

C1s'681
90L°92T
86¢°L69

90l
9EY

1S6°¢1
6be”
[£:14
ce0”
8LT'9
we'L
0ty
01y’
L8O
868°11
£Ts

AON

00"
00"
el

61£°€T
$98°8¢
T16'6E1

Lel'y
199°

47
8T

9l
ser

100

£99°6C1
6SS'EL
€90°e

616’
Iyl

696'L
1 Y48
1zs
1€0°
+80°C
13724
868’
€19’
1€0°
88U’
Y48

LJAS

920’
<44

9¢8°11¢
1€9'9LY
816'S01

696°LIT

et
oL

19292
16L°9L

bes'l
oes’

oaNv

Anr

suepIofyD-3
Jo[yoAxoyIa
OHY-4
HOd/s9pPNsag

SVEW
stuoydsoyJ

eIUOWUIY

[ouayq
aprues)

uz
TANIS
BYIIN
Amozop
pev]
1addopy
o)
(xaH) wnpony)
UmItpE?)
uoiog
JluasTy
S[e13 N

BB SHAAN ‘S3uipeor] sjuemjjod L)otad ‘Ao OS) waey a8epo) ¢-D aqe], o xipuaddy



wr
8e8’
Lo
(420}
09T
$99°
1ot
LSy
091°11

6L0°
68T
811
950’
950’
LS50
960"

ONIAVOT
HOVYIAV

tor”
o1y
0T
ot
€or
£otr
0T

HNASL

£0r
(450
90’
[4as0)
(450
£0T”
eor

€11] [€:4)
AVIA AV UV

314
€50
£50°
£50°
£50°
or
£50°

pIcK |

0SD wied sbelon ‘g-0 s|qel ‘9 xipuaddy

*Surdwres Jo sum 3¢ mofz 981eyosIp oY puR UoNENUIUOS ATUOU pamses Susn paremoreo surpeor] :sol0N

eve
98y’
(410
(40
[l
€L6
190°
1374

601

190°
190°
190°
190
190°

190°
190°

NVI

690

19°1
-08¢”
690°
690°

690
LT

Jad

L8O
901
L8O
L

£T¢

§96'C
869"
661'L

L8O
L8O’
L80°
L8O
L8O

L8O
L8O

AON

610
610°
610
610’
610
610
610°

LOO

¥8r AWAPILOIOTYNT-Z'
186° 3PUIOYD SUSATISIN
1YAN QUSAY
[870) SUAYIA0IOTYOLL],
974 suan[oy,
L9 AUIYJR0IO[YorIID],
900° suouwIng-g
6t ULI0JOIO0TY)
8£6°CT U0y

souedaQ sejop
900 €50 suayjuRION]
900 €50’ suspeyiydeuryIsN-Z
900 £60° suaeyyudeN
900° €50 suspueIonfy(q)ozuag
900 £50° suasixy)
900 £50° ouazkg
900 £60° auonuRUSYJ

019 POYIAIA ‘SUOQIRIOIPAH S|IeWIOLY Jua[onuLiod

v)
1438 Onv Annar



L9°0
¢80
GS'0
v.'0
S0
S0
G0

AN !
I
ve'e
I
€29
8€°6
6¢'0
v'98
v8'LL
60°S
€
!
€8¢
G0
£
G'¢

c661

¢9°0
(YA
990
¥9'0
L5970
14° MY
vS°0

cS'EE!l
$6°0
14 4
80°1
69°L
009
8¢€°0
¥8°0S
cs'8.
819
96’V
06°0
9v'6G
8€°0
GS°'|
Ge'v

L1661

88°¢
L6°E
L9
¢8'¢
LE'S
61°€
Ge

VAT
G0
89'¢€
S’
L8

820
66°LY
Ge'86

€L°9

glL'e
I
G0
66'¢
G

0661
(1) NOILYHLNIONOD

G8'v
60°€
¥6'91
LY
8v'L
90’¢
Ge'e

9v°651

68°91

8¢'0
Ly €S
G901

4504

6861

aualhd

auaiylueuayd
ausajeyyden
auayjueion|4
auaodeiylue(y‘e)ozuaqiqg
auaoeIyluy
auayyydeusoy

I/6n (019) SHvd

ouiz

wnijey L
19A|lS
wnius|eg
I94JIN
wnuapgAjon
Ainosapy

pea’

Jaddon
wniwoiyn
(xeH) wmwoiyn
wniwpe)
uolog
wnyjjhieg
oluasiy
Auownuy
(1/6n) sjelop

Bled SHAIN [e21103SIH ‘Sjueinfjod Aok ‘AN OSD Waey ageno) p-Dalqel D xipuaddy



1’0
10

661

00°0
1G°E
61L°S
€V's
66°1
09y
66°1

L6611

"UONEJUSOUOD UBSW OBBWYIE 8y} SB passaidxe suoneRusouoy (1)

L¢
c8'8
886

1’6

¢t'c .

Sy'9
LL}

0661

(1) NOILVHINIONOD

0SO wied abenoy ‘v-9 s|qe) ‘9 xipusddy

192
SL'GL
1’92
€9°9
60°9
v'8
68’1

6861

auaylsosolyou
ausnjo]
ausaylaolojyoesia|
apuolyo ausjhiylsiy
auszuaqAylg
wJiojoi0|yn

suazuag

(/6n) sowebio ajnejop



Table D.1
Table D.2
Table D.3
Table D.4

Appendix D

Prison Point CSO Facility Operations Summary, FY 1992 ,
Prison Point CSO Facility, Priority Pollutants, NPDES Program
Prison Point CSO Facility, Priority Pollutants Loadings, NPDES Data
Prison Point CSO Facility Priority Pollutants, Historical NPDES Data
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Appendix E

Somerville Marginal CSO Facility Operations Summary, FY 1992
Somerville Marginal CSO Facility, Priority Pollutants, NPDES Program
Somerville Marginal CSO Facility, Priority Pollutants Loadings, NPDES
Data

Somerville Marginal CSO Facility, Priority Pollutants, Historical NPDES
Data
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Appendix F

Table F.1  Constitution Beach CSO Facility Operations Summary, FY 1992
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Appendix G

Table G.1  Fox Point CSO Facility Operations Summary, FY 1992
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Appendix H

Table H1  Commercial Point CSO Facility Operations Summary, FY 1992
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The Massachusetts Water Resources Authority
Charlestown Navy Yard
100 First Avenue
Charlestown, MA 02129
(617) 242-6000



