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EXECUTIVE SUMMARY

This report summarizes monitoring activities conducted by the Massachusetts
Water Resources Authority (MWRA) between July 1992 and June 1993.
Monitoring activities were conducted at these facilities:

Deer Island Primary Treatment Plant

Nut Island Primary Treatment Plant

Cottage Farm Combined Sewer Overflow (CSO)
Prison Point CSO

Somerville Marginal CSO

Constitution Beach CSO

Fox Point CSO

Commercial Point CSO

Monitoring was conducted to comply with the MWRA National Pollutant
Discharge Elimination System (NPDES) permit monitoring requirements as well
as to monitor plant performance for process control. The MWRA NPDES permit
requires monitoring discharge quality of both the primary treatment plants and the
Cottage Farm, Prison Point, and Somerville Marginal CSO facilities. Constitution
Beach, Fox Point, and Commercial Point are owned and operated by the MWRA,
but the discharge pipes from these facilities are included in the Boston Water and
Sewer Commission (BWSC) NPDES permit. Because these discharge pipes are
not permitted to the MWRA, monitoring activities at these facilities were limited
to the analyses of conventional parameters.

NPDES Compliance Summary

Construction activities continue at both the Deer and Nut Island plant sites, and
the work has had an effect on plant performance. The new primary plant (first two
batteries) at the Deer Island site is scheduled to be on line by October 1995. The
Nut Island headwork facility, although expected to be completed prior to that
date, will go on line on the same schedule as Deer Island.

In general, most of the NPDES violations were Biochemical Oxygen Demand
(BOD)-related. The low BOD removal problems at both plants are the subject of
ongoing independent studies. Occasionally, low pH readings have been recorded
at Nut Island and some of the CSO facilities. Acid rain and the treatment process
may be the reasons or contributing factors for the low pH levels observed at the
Nut Island plant.

At Nut Island, additional sampling locations were added to the regular NPDES
sampling sites to determine if the existing sites were adequate. At Deer Island,
additional samples were taken to confirm existing monitoring program sampling
locations.



Biochemical Oxygen Demand

Deer Island The average monthly limit for BOD is 140 mg/ while the maximum
concentration allowable is 200 mg/L.. The 12-month running average BOD
removal rate is 27%. ‘

In FY 93, there were 16 BOD-related violations. Of these violations, three were
violations of the average monthly BOD limit, one was a violation of the maximum
BOD limit, and the rest were violations of the BOD removal requirement.

Although the BOD removal efficiencies were consistently low, the average
monthly BOD effluent limit was violated only during the dry months of
September, October and November. The only maximum BOD limit violation, 217
mg/L, was measured in September.

Part of the low BOD removal problem is thought to be flow-related. Low flows
produce a more concentrated wastewater with less desirable BOD removal
properties. High flows, associated mostly with wet weather activations, produce a
less concentrated influent with better removal characteristics. This
characterization is presented in Figure 1. Except during the months of November,
March, and May, the data appear to support this flow-related theory.

Figure 1 Relattonship Of Fiow, Influent BOD and
Removal Rates, Deer Island
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Nut Island The average monthly limit for BOD is 130 mg/L. while the
maximum concentration allowable is 185 mg/L.. The 12-month running average
BOD removal rate is 15%.

In FY 93, there were six BOD-related violations. Of these violations, three were
violations of the average monthly BOD limit and the other three were violations of
the maximum BOD limit. Although the BOD removal rates are generally not a
problem at Nut Island, during the dry months of September, October, and
November, the average monthly BOD limit was not met.

The flow-related theory for Deer Island appears to be supported by the Nut Island
BOD data as shown in Figure 2. During the first few months of the monitoring
period, the flows were low, the influent BOD concentration were high, and the
removal rates were consistent with what is expected of primary plants. Starting in
December, with higher flows and lower influent BOD concentrations, the BOD
removal rates appear to be slightly higher than the preceding months. In the
succeeding months, the removal rates observed increased with high flows and
decreased with low flows.

Figure 2 Relationship of Flow, Influent BOD and
Removal Rates, Nut Island
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Total Suspended Solids (TSS) At Deer Island, the average monthly limit for
TSS is 110 mg/L and the maximum concentration allowable is 180 mg/L. The 12-
month running average BOD removal rate is 38%. At Nut Island, the average
monthly limit for TSS is 110 mg/L, and the maximum concentration allowable is
195 mg/L. The 12-month running average BOD removal rate is 43%. In FY 93,
there were no TSS-related violations at either plant.

Fecal Coliform For both plants, the average monthly fecal coliform limit is
200/100 mL while the total coliform average monthly limit is 1000/100mL. In
FY93, there were no fecal or total coliform violations at either plant. The average
bacteria counts were well below the coliform limits for the entire year. The
reduction in coliform violations is reflected in the reduction of the number of
beach closings around the harbor. For the CSO facilities, the average monthly
limit for fecal coliform is 1000/100mL. There were three average monthly fecal
coliform violations at CSO facilities; two were observed at the Cottage Farm
facility and one was measured at the Somerville Marginal facility.

pH The allowable pH is 6.5 to 8.5 for discharges to a marine receiving body of
water and 6.5 to 9.0 for discharges to a fresh body of water. In FY93, there were
eight pH violations all of which were below the pH threshold: ten at Nut Island,
one at Prison Point and one at Somerville Marginal. The ten low pH violations at
Nut Island were caused by natural and treatment processes and thus are not
considered true violations.

Settleable Solids For Deer Island, the compliance limit for settleable solids is
2.8 mg/L while for Nut Island, it is 1.8 mg/L. In FY93, there were no settleable
solids limits violations at either plant.

Total Petroleum Hydrocarbons (TPH) For both plants, the TPH limit is 15
mg/L. In FY93, there were no TPH violations.

Priority Pollutants There are no numerical limits for priority pollutants at either
plant. Deer Island and Nut Island priority pollutants effluent concentrations were
very similar and compare well with FY92 data. The concentrations of most of the
priority pollutants tested were mostly below EPA-approved methods level of
detection.

Deer Island

. Copper and zinc were always detected, lead was detected 75 % of
the time, and mercury was detected 33% of the time.

. Total phenols was always detected, cyanide and TPH were present
58 % and 75 % of the time, respectively.



. 0-BHC was detected 42 % of the time while DDD and endosulfan
sulfate were measured 25 % of the time. A-BHC, 8-BHC, chlordane,
aldrin, and heptachlor were detected 17 % of the time.

. Phthalates and 4-methyl phenol were present most of the time.
Methylnaphthalene and naphthalene were present less than 40% of
the time.

. Methylene chloride, chloroform, 1,2-dichloroethene,

trichloroethene, benzene, tetrachloroethane, xylene and toluene
were always present, and 1,1,1-trichloroethane, 2-butanone,
carbon disulfide and chloromethane were routinely detected.

Nut Island

. Copper and zinc were detected at all times, lead was detected 75%
of the time, and mercury was detected 33% of the time.

. Total phenols were always detected, cyanide was present 58 % and
total petroleum hydrocarbons were detected 75% of the time.

. 0-BHC and y-BHC were detected 42 % of the time while heptachlor
was detected in 58 % of samples.

. Phthalates and 4-methyl phenol were routinely detected.

. Methylene chloride, chloroform, tetrachloroethane, 2-butanone and
toluene were always detected while 1,1,1-trichloroethane,
bromodichloromethane, carbon disulfide, dibromochloromethane,
trichloroethene and chloromethane were routinely detected.

Table 1 compares the metals analyses results of the NPDES monitoring program,
Local Limits study, and the Deer Island (DI) Plant Laboratory. Table 2 shows
Nut Island (NI) plant results. In general, the Local Limits, NPDES, and Deer
Island Laboratory results show a positive correlation in all effluent metal
concentrations. Most of the metals analyzed were below the detection levels of
EPA-approved methodologies. Copper, lead and zinc were the only metals
constantly detected at measurable amounts.

There was no trend in the FY93 effluent priority pollutant loadings. Variations in
the data are probably due to detection limits and normal sampling variability and
not to significant changes in pollutant concentrations. Metals and organic
pollutants in Deer Island and Nut Island effluents have been decreasing over the
years and have reached the stabilized level. The FY93 measurements were small
fluctuations around the stabilized level.



Table 1. Deer Island Effluent Metals, FY93 Mean Concentrations

Geometric Mean Concentration

Metals (ug/L) DI NPDES Local Limits Harbor
Laboratory Studies
Arsenic 1.82 1.64 2.00
Cadmium 1.07 1.00 2.00 0.52
Chromium 7.97 3.30 6.00 3.18
Copper 52.86 56.02 62.00 71.45
Lead 13.95 12.40 13.00 11.12
Mercury 0.17 0.24 0.40 0.14
Nickel 10.37 < 15.00 10.00 5.94
Silver 391 2.63 5.00 3.86
Zinc 84.63 82.28 97.00 85.21

Table 2. Nut Island Effluent Metals, FY93 Mean Concentrations '
Geometric Mean Concentration
Metals (ug/L) NI NPDES Local Limits
L.aboratory

Arsenic 3.51 1.51 2.00
Cadmium 1.42 < 1.00 2.00
Chromium 3.87 5.04 5.00
Copper 56.61 58.59 59.00
Lead 13.67 9.12 11.00
Mercury 0.36 0.23 0.30
Nickel 9.05 8.65 < 20.00
Silver 3.91 2.45 4.00
Zinc 122.22 63.74 78.00

The FY93 NPDES effluent data are very similar to FY92 data but substantially
lower than the primary effluent projections contained in the Supplemental
Environmental Impact Statement document (US EPA, 1988). The comparison of
FY92, FY93 and earlier projections is presented in Figure 3.
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Figure 3 Effluent Metals Concentrations Compared to Earlier Projections

When the same removal rates assumptions used in the 1987 study are applied to
FY93 influent data, the resulting effluent quality resembles the FY92 estimates,
but is much lower than the 1987 estimates (Table 3).

Table 3 Primary and Secondary Effluent Projections

1987 (1) 1993 (2)
Primary Secondary Primary Secondary
Effluent Effluent Effluent Effluent
‘Metals (ug/L)
Arsenic 1.810 1.17 1.626 1.084
Cadmium 2277 1.29 2.033 1.196
Chromium 16.890 6.53 3.355 1.342
Copper 82.265 22.13 39.734 11.003
Lead 11.940 9.19 6.965 5.547
Mercury 1.240 0.38 0.280 0.090
Nickel 21.380 16.54 8.423 6.738
Selenium 15.260 8.19 1.996 1.109
Silver 4.010 0.55 3.448 0.493
Zinc 165.300 63.91 54.707 21.883

(1) Supplement Envionmental Impact Statement (SEIS), EPA, 1988
(2) Based on FY93 Influent Data and applying removal efficiencies used in the SEIS document.




Bioaccumulation Study

The 1992 Bioaccumulation Study results support the theory that the discharge of
toxics into the harbor is decreasing. Table 4 compares the results of
Bioaccumulation Studies conducted in 1987 (SEIS), FY91 (NPDES) and FY92
(NPDES).

Except for Polycyclic Aromatic Hydrocarbons (PAH), there appears to be a
decrease in the levels of contaminants from last year’s study; however, when
compared with the 1987 study results, the latest study suggests an overall general
decrease in the amount of contaminants bioaccumulating in mussels. Probable
reasons for this decrease in the levels of contaminants may be due to: the
cessation of sludge discharge to the harbor, lower concentration of contaminants
in the effluent, and lower contribution from CSOs, river and atmosphere.

Table 4. Comparison of Mussel Bioaccumulation Study Results
Year 1987 (1) 1991 1992
Exposure 30 days 60 days 60 days
Parameter (2) Mean (SD) Mean (SD) Mean (SD)
Total PAHs © 2343 (251) 1543 (376) 1934 (480)
Total PCBs 630 (264) 200 (49) 133 (22.5)
Total DDTs 62.6 (33.7) 45.9 (12.8) 25.1(6.2)
Dieldrin 11.4 (3.9) 2.5 (0.6) 2.70.7
Alpha-chlordane 21.5(5.6) 10 (3.2) 6.9 (1.1)
Trans-nonachlor 18 (3.7 8.3(2.3) 8.3 (1.8)
Lead 7.2(2.0) 6.1 (1.2)
Copper 9.6 (1.9) 9.7(1.4)
Zinc 171 (68.6) 145 (20.3)
1. Metals measured after 60 days, all other parameters measured after 30 days.
2. Organics concentrations expressed in ug/Kg, metals in mg/Kg.




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

The secondary treatment pilot plant will not only provide us with a
valuable opportunity to gather data on secondary treatment plant process
control and operations, but it will also allow us to conduct effluent
characterization and whole effluent toxicity testing.

The results of the Detailed Effluent Characterization Study, Task 18 of the
Harbor and Outfall Monitoring under contract with Battelle,Inc., should
provide better estimates of discharge loads because that study employs
methodologies with lower detection limits.

The NPDES monitoring program, started in 1988, will provide a good
historical perspective since the program uses analytical methodologies
employed since it started.

The Local Limits Study will provide us with valuable influent loading
characterization.






1. Introduction

This report summarizes the monitoring activities conducted by the Massachusetts
Water Resources Authority (MWRA) during the period of July 1992 to June
1993. Two treatment plants and six Combined Sewer Overflow (CSO) facilities
were monitored to gather operational data, and to comply with the requirements
contained in the MWRA NPDES permit. Other wastewater characterization
studies conducted in FY93 are also included in this report as a means of
comparing monitoring efforts.

I.A. Monitoring Programs

In FY93, the MWRA conducted several NPDES monitoring activities. In
addition, other monitoring activities were conducted. These studies, including
the NPDES monitoring program are as follows:

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

. NPDES Compliance and Monitoring Program, 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.

. Local Limits Monitoring Program, Local Limits Study was
managed by the Toxic Reduction and Control Department (TRAC).
Analyses were conducted by New England Testing, Inc. of
Bedford, MA.

° Harbor Studies Monitoring Program, Chemical Effluent
Characterization, managed by Harbor Studies. Chemical analyses
were conducted by Battelle, Inc.of Duxbury, MA.

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. The Harbor Studies’s
analytical methods’ detection limits were much lower than those of the
Environmental Protection Agency’s (EPA) established methodologies.

A.1 Plant Monitoring Program
The treatment plants monitored for plant performance and NPDES compliance
daily. This report, however, will only present monitoring data addressing

NPDES permit compliance concerns. Sampling was conducted daily by
Laboratory personnel and in some instances, by Operations staff. Samples were

-1



delivered to the laboratory and were analyzed within prescribed holding times
and in accordance with the Plant’s Standard Operating Procedures (SOP).

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

The Deer Island Laboratory, in addition to testing Deer Island samples, also
analyzed CSO samples. During each activation, grab samples were collected by
facility personnel. Except for samples used for fecal coliform analyses, samples
were collected during the first four hours of discharge or any portion of
discharges that were less than four hours duration. The samples were 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. The samples
were transported to the Deer Island laboratory for analyses. Samples were flow-
weighted to make a composite sample at the laboratory.

For fecal coliform analyses, grab samples were taken during the first two hours
of activation, and every 8 hours thereafter.

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 conducted monthly priority pollutant scans
and whole effluent toxicity tests (WET) on the Deer Island and Nut Island
effluents and conducted 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
Aquatec, Inc. of New Bedford, Ma. while the WET were performed by Aquatec,
Inc. of Colchester, Vt. Sampling for NPDES compliance was conducted by the
Monitoring Section of TRAC. Sampling at the treatment plants was normally
scheduled on the second full week of the month, over a period of six days to
respond to the requirements of the chronic 7-day renewal test.

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

-2



Grab samples were collected for analyses of cyanide, volatile organics,
hexavalent chromium, and petroleum hydrocarbons (PHC). PHC analysis was
performed once a week. All other analyses were conducted once a month.
Sampling at the three permitted CSO facilities was 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 1.A.2.

A.3 Local Limits Monitoring Program

The Local Limits Monitoring program design was very similar to the NPDES
program. Mandated by the Pretreatment Program of the NPDES Permit,
samples were collected from Deer Island and Nut Island during the same time
period as are those for the NPDES program. There were three major
differences between the NPDES and Local Limits program, of which the latter:

. monitored both influents and effluents
. conducted no toxicity tests
. analyzed each of the three daily composite samples separately

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

A.4 Harbor Studies Monitoring Program

Since the majority of priority pollutants in the Deer Island effluent were not
detected using EPA-approved methodologies, the Harbor Studies monitoring
program was designed to give a better estimate of the concentration of
constituents in Deer Island effluent. The Battelle methodologies used provided
much lower analytical detection levels than those employed by the NPDES and
TRAC laboratories. This study was conducted from June 1993 to November
1993 and the effluent samples were collected from the Deer Island treatment
plant. These samples were analyzed for PAHs, pesticides/PCBs, and eight
selected metals.



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

Parameter Typel Frequency Analytical Method 2
Conventional

pH 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 9222 B3
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 351.3
Ammonia Composite Monthly 350.2
Nitrates Composite Monthly 353.3
Nitrites Composite Monthly 354.1
Orthophosphorus Composite Monthly 365.2
Total Phosphorus Composite Monthly 365.2

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.



Table I1.A.2
NPDES Compliance Monitoring Program

Parameter Type 1 Frequency Analytical Method 2
Metals 3
Antimony Composite Monthly 204.2
Arsenic Composite Monthly 206.2
Beryllium Composite Monthly 200.7
Cadmium Composite Monthly 213.1
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 Grab 3 x Monthly 335.2
Total petroleum hydrocarbon Grab Weekly 418.1
Pesticides/PCBs 3 Composite Monthly Modified 608
Semi-volatiles 3 Composite Monthly Modified 625
Volatiles Composite 3 x Monthly Modified 624

1 Composite samples are 24-hour time composite

2 EPA methods

3 laboratory-composited aliquot portions of the three 24-hour daily
composites.



Local Limits Monitoring Program

Table 1.A.3

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

1 24-hr composite
2 EPA Methods



1I. The Facilities

Currently, the Authority is permitted to discharge effluent from 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 Hingham 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. Effluent from these facilities
discharge to BWSC lines. Consequently, these discharge locations are included
in the BWSC NPDES permit.

Table IL.1 lists the MWRA treatment facilities and relevant information
pertaining to each facility. The table also includes the outfall number along with
the permittee.

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 square 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
through these head works and wastewater from the town of Winthrop arrives at
the plant through the Winthrop terminal.

The Deer Island plant is designed to provide primary treatment for an average
daily flow of 343 million gallons per day (MGD) and a peak flow of 848 MGD.
Figure II.A.1 presents the process flow diagram of the existing plant.
Currently, the Deer Island consists of the following:

screening and grit removal at all headworks
pre-chlorination

pre-aeration

primary settling

disinfection

-1
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The facility consist of two preaeration channels, eight sedimentation tanks, four
thickeners, and four digesters. Wastewater flows through the preaeration
channels where air is introduced to help in the settling process and to avoid odor
problems. The wastewater then flows to the sedimentation tanks where the
sludge, heavier solid particles, is allowed to settle out while floatables, consisting
mainly of oil, grease, and plastics, rise to the surface. The sludge (settled solids)
is scraped off and sent to the thickeners. The floatables (scum) are skimmed off
and mixed with the sludge.

Effluent is disinfected with hypochlorite prior to discharge to the harbor
through two long submerged lines with five outfall pipes. Currently, only two
of the five permitted outfall pipes, which are designated 001 to 005, are used
daily, 001 and 002. Outfall 003 is permanently blocked and outfall 004 is used
only during extreme high flows. Outfall 005 is temporarily blocked by sand and
debris but can be activated if the need ever arises by simply cleaning the line.
Figure II1.A.2 is the plant’s outfall system schematic.

Raw sludge from the sedimentation tanks is pumped to the thickeners prior to
treatment at the anaerobic digesters. After digestion, the sludge is barged to the
Fore River Pelletizing Plant where it is converted into fertilizer pellets.

Construction activities for the new secondary treatment plant continue. In 1995,
the new primary plant is expected to be in full operation and should be
discharging through the new outfall location. In 1996, the first two batteries of
secondary treatment will become operational. The other two batteries of
secondary treatment is scheduled for completion by 1999.

A.1 Influent Characteristics

A.1.1 Flow

In FY93, the average flow into Deer Island was 268 MGD, the minimum flow
recorded was 174 MGD, and the maximum flow, which occurred after a three-
day total rainfall event of 1.92 inches on March 28, 29, and 30, was 628 MGD
(Figure 11.A.3).

The high flows were measured in December, March and April were due to
heavy precipitation.
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Figure I1.LA.3 Deer Island Flows, Fiscal Year 1993
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In FY93, with the exception of December, March, and April, months with heavy
precipitation, the average influent flows to Deer Island were noticeably lower
than in the past five years (Figure I.A.4).

Figure 1.LA.4 Deer Island FY93 Daily Flow Compared
to Historical Data

400
350
300
250
200
150

B Fyss - Fyg2

O Fy o3

100
50

Ave Mo Daily Flow (MGD)

it -6



Figure I1.A.5 illustrates the relationship between average daily flow and total
precipitation for the last six years. In FY93, there was an increase in the
average daily flow going through the plant when compared to FY92 records.
This is due to the higher amount of precipitation in FY93. However, the graph
suggests that during the last three years, the average flows going through the
facility have decreased although the total precipitation has increased. One
probable reason for the reduced influent flow is the reduction of inflow entering
the sewer system.

Figure IIl.LA.5 Average Daily Flow Compared to Total
Precipitation
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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.

Table II.A.1 provides a quick overview of the flow and influent loadings to the
Deer Island plant. The table shows that the influent loadings in FY93 were
slightly higher than in FY92.

The influent BOD and TSS concentrations show a very slight increase over last
year’s average concentrations. Even with the slight increase, the wastewater
strength can still be classified as “weak” to “medium.” The combination of slight
increases in both concentration and flow have resulted in increased TSS and
BOD loadings of 25% and 13% respectively.

n-7



Parameter

Flow (MGD)
Minimum
Average
Maximum

Total Suspended Solids
Min Conc (mg/L)
Ave Conc (mg/L)a
Max Conc (mg/L)
Average Loading (Ibs/d)

Biochemical Oxygen Demand
Min Conc (mg/L)
Ave Conc (mg/L)
Max Conc (mg/L)
Average Loading (lbs/d)

Settleable Solids
Min Conc (mg/L)
Ave Conc (mg/L)
Max Conc (mg/L)

Oil and Grease
Min Conc (mg/L)
Ave Conc (mg/L)
Max Conc (mg/L)

the month's data set.

FY92

166
257
582

113
132
170
283000

123
146
169
313000

w

28
64
127

a Influent sampler clogged in September. Suspect data not included in

Table II.LA.1 Deer Island Influent Characterization, FY 1993

FY93

174
268
628

121
159
224
355000

123
159
190
355000

-

20
43
84

A.1.3 Priority Pollutants

There were two sets of influent priority parameters data gathered during FY93:

the Deer Island Laboratory data and the Local Limits study data.

The Deer Island Laboratory only measured the concentration of select metals.
The Local Limits Study conducted a complete priority pollutant scan. The
results of these analyses are presented in Appendix A, Tables A-1 and A-2

respectively.
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Metals

The influent data consistently showed measurable amounts of copper and zinc.
Lead was detected 16 times out of 36 samples; other metals were present at very
low concentrations. The concentrations of copper and zinc were similar for
both the Deer Island Lab and Local Limits studies. However, the concentrations
of all other metals, except cadmium, were higher in the Deer Island results
(Table II.A.2). Some probable explanations for these results are differences in
sample preparation, sample type, and analytical methods employed.

Except for copper, lead, and zinc, most of the metals were detected infrequently
and were “J” values (estimated values below quantitation limit) when detected.
Substituting half the quantitation limit for below detection level (BDL) values to
derive average values may have artificially raised the average concentration.

Table II.LA.2 Deer Island FY93 Influent Metals Concentration Compared

Geometric Mean Concentration (mg/L)

Metals Local Limits Deer Island Lab
Data * Data *
Arsenic 0.002 0.006
Chromium 0.007 0.029
Copper 0.081 0.089
Cadmium 0.003 0.001
Lead 0.019 0.048
Mercury 0.0004 0.0017
Nickel 0.01 0.022
Silver 0.005 0.006
Zinc 0.132 0.158

* Half the MDL was substituted for measurements that were below detection.

Historical Metals Loadings

Historical metal loadings from the Deer Island laboratory data are presented in
Figure ILLA.6. The metal loadings to the facility were high in the late 80s,
coinciding with economic boom times. An apparent decrease in the metal
loadings that started in the 90s seems to have levelled off over the past two
years.
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Pesticides

There were several pesticides/PCBs detected in the 36 Local Limits samples;
lindane was detected in seven, heptachlor in five, dieldrin and toxaphene in
three, and DDT and DDE in one.

Polynuclear Aromatic Hydrocarbons (PAH)

The Local Limits study detected several PAHs: 2-methyl naphthalene,
naphthalene, and phenanthrene.

Other Organic Compounds

The semivolatile organic compounds: dichlorobenzene, phthalates, and phenols,
and the volatile organic compounds: acetone, methylene chloride,
trichlorethenes, tetrachloroethenes, and xylenes were detected in the Local
Limits study.

Figure I11.A.6 Deer Island Influent, Mean Metal Loadings
1987 - 1993 Deer Island Laboratory:
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A.2 Effluent Characteristics
A.2.1 Conventional Parameters

The effluent characteristics for conventional parameters are presented in
Appendix A, Table A-1. Table I1.A.3 compares Deer Island effluent quality
with court-ordered interim limits. In FY93, a total of 16 court-ordered interim
limit violations, which were all BOD-related, occurred at Deer Island. There
were no other violations.

Table II.A.3 Deer Island Effluent Quality Compared to Interim Limits

Parameter Interim Effluent Values No of
Limits* Exceeding Violations
Limits

Biochemical Oxygen Demand

Mo Ave (mg/L) 140 152, 147, 144 3

Dly Max (mg/L) 200 217 1

12-mo running removal rate (%) 27 12-19 12
Total Suspended Solids

Mo Ave (mg/L) 110 0

Dly Max (mg/L) 180 0

12-mo running removal rate (%) 38 0
Settleable Solids (mg/L) 2.8 0
Fecal Coliform (#/100 mL) 200 0
Total Coliform (#/100 mL.) 1000 0
pH 6.5-8.5 0

Total Number of Violations 16

* Except for removal rates, the effluent quality must be equal or less than limits
Removal rates must be equal or greater than limits

Trend analyses of conventional parameters for the twelve monitoring months in
FY93 are presented in Figure II.A.7. The interim limit for treatment plant
removal efficiency is a 12-month running average based on the monthly average
that is the calculated monthly concentration. The daily maximum is the
maximum allowable discharge concentration for the day. As indicated on
Figure II.A.7, Chart 1, there were only three BOD monthly average violations
and one maximum BOD violation in the early part of the fiscal year. The

BOD % removal (12-month running average) requirement, however, was not
consistently satisfied throughout the year (Chart 3).

n- 11
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A.2.2 Nutrients

Because of the potential effect on algal growth in receiving bodies of water,
nutrients, especially the nitrogen compounds, are closely monitored. Nutrient
loadings to the harbor that were monitored included: kjeldahl nitrogen (TKN),
ammonia, nitratés, 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 II.A 4.

There was no seasonal pattern to the nutrient data. Similarly, there were no
historical trends over the past five years (Figure 11.A.8).

Table II.A.4 Deer Island Effluent FY93 Nutrient Concentration
Concentration
Minimum Average Maximum

Nutrient (mg/L)

TKN 14.88 22.15 26.21
Ammonia 7.59 12.35 15.70
Nitrates 0.05 0.66 1.63
Nitrites 0.02 0.16 0.48
Orthophosphorus 0.98 2.27 3.59
Total Phosphorus 2.03 3.64 4,71

Figure 11.A.8 Deer Island Effluent, Nutrient Concentration
FY 1989 - 1993 Deer Island Laboratory

FY 1989 FY 1990
I ZZA7]

FY 1992 FY 1993
I

(Average mg/l)
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20K
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NH4-N NO3 NO2 ORTHO-P
NUTRIENT PARAMETER

TOTAL-P
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A.2.3 Priority Pollutants

Independent testing of Deer Island effluent was performed by NPDES as well as
by Local Limits, Harbor Studies and the Deer Island Laboratory monitoring
programs. Both the NPDES and Local Limits programs conducted full priority
pollutant scans; the Deer Island lab analyzed for some selected metals. The
Harbor Studies only analyzed some metals, pesticides/PCBs, and PAHs.

Results from the Deer Island, NPDES, Local Limits and Harbor Studies analyses
are found in Appendix A, Tables A-1, A-4, A-5 and A-6, and are compared in
Table II.A.5. In general, the three data sets show a positive correlation despite
the differences in monitoring protocols.

Metals Most of the metals detected in the influent were also detected in the
effluent, as expected of a primary treatment facility. Copper, lead and zinc were
detected in measurable amounts; the other metals, if detected, were slightly
above detection levels. The Harbor Studies results were lower than the other
study results, except for copper. Figure II.A.9 compares the calculated metal
loadings for each of the data sets. Except for copper and zinc, the three data
sets show comparable loadings.

Figure II.LA.9 Deer Island Mean Metals Effluent
Loadings, FY93, Comparison of Studies
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Figure II.A.10 graphs the metal loadings from FY87 to FY93 and depicts
decreasing total metal loads discharged to the harbor. '
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Figure 11.A.10 Deer Island Effluent, Mean Metal Loadings
1987 - 1993, Deer Island Laboratory
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Pesticides

The Local Limits study detected pesticides/PCBs that were also present in the
influent. The NPDES data set reported several compounds in the effluent
including: aldrin, chlordane, a-BHC, b-BHC, d-BHC, g-BHC, DDD, DDE,
dieldrin, endosulfan sulfate, heptachlor and heptachlor epoxide.
Polynuclear Aromatic Hydrocarbon (PAH)

Of the PAH group, naphthalene, 2-methyl naphthalene, phenanthrene,
fluoranthene, perylene, and dibenzo(a,h)anthracene were detected.

Other Semivolatile Organics

Semivolatile organics present include chloroform, 4-methyl phenol, and
phthalates.

Volatile Organic Compounds
Of all the volatile compounds, 1,2-dichloroethene, acetone, benzene,

chloroform, methylene chloride, tetrachloroethylene, and toluene were detected
at all times.

il - 16



Table II.LA.5 Deer Island Effluent Characterization Compared, FY93

Geometric Mean Concentration

Deer Island NPDES Local Limits Harbor Studies
Metals (mg/L) Data (1) Data (2) Data (3) Data (4)
Antimony 0.005 0.040
Arsenic 0.007 0.002 0.002
Boron 0.304 0.483
Cadmium 0.001 0.001 0.002 0.0005
Chromium (Total) 0.011 0.003 0.006 0.0032
Copper 0.057 0.056 0.062 0.0715
Lead 0.015 0.012 0.013 0.0110
Mercury 0.0003 0.0002 0.0004 0.0001
Nickel 0.013 0.007 0.010 0.0059
Selenium 0.001 0.002
Silver 0.005 0.003 0.005 0.0039
Zinc 0.087 0.082 0.097 0.0850
Cyanide (mg/L) 0.007 0.009
PHC (mg/L) 1.902 2.644
Pesticides/PCBs (ug/L)
4,4DDD 0.024 0.017 0.0001
aldrin 0.009 0.009 <0.0100
b-BHC 0.010 0.010
Chlordane 0.072 0.042 0.0024
d-BHC 0.020 0.012
Dieldrin 0.016 0.017 0.0011
Endosulfan I 0.007 0.009
Endosulfan Sulfate 0.031 0.018
g-BHC 0.008 0.010 0.0146
Heptachlor 0.009 0.017 < 0.0100
Heptachlor epoxide 0.007 0.009 <0.0100
SEMIVOLATILE ORGANICS (ug/L)
2-methylnaphthalene 1.455 3.758
4-Methyl phenol 23.764 29.470
Benzyl alcohol 10.438 11.341
bis(2-ethylhexyl)pthalate 8.447 9.986
Butylbenzyl phthalate 2.495 3911
Di-n-butylpthalate 3.940 3.825
Di-n-octylphthalate 1.373 2.764
Diethyl pthalate 5.376 6.095
Naphthalene 1.328 3.669 1.3180
Phenol 1.212 5.716
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Table ILA.5 (Con't)

Geometric Mean Concentration
Deer Island NPDES Local Limits Harbor Studies

Data (1) Data (2) Data (3) Data (4)

VOLATILE ORGANICS (ug/L)

1,1,1-trichloroethane 1.205 1.152
2-butanone 2.446 1.410
Acetone 113.058 83.000
Benzene 1.473 1.290
Bromodichloromethane 1.071 1.143
Bromoform 0.778 1.001
Bromomethane 1.150 0.993
Carbon disulfide 2.306 1.822
Chloroform 7.366 5.948
Chloromethane 1.962 1.558
Dibromochloromethane 0.749 0.983
Ethyl benzene 0.672 0.954
Methylene chloride 6.30 4.825
Tetrachloroethene 5.818 4.500
Toluene 5.685 4.936
Trichloroethene 2.859 2.214
Vinyl Acetate 1.041 0.924
Xylene 3.114 2.287

(1) Analytical results, Deer Island Laboratory, Appendix A, Table A-1
(2) Analytical results, NPDES Program, Appendix A, Table A-3

(3) Analytical results, Local Limits Study, Appendix A, Table A-4

(4) Analytical results, Harbor Studies, Appendix A, Table A-5
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B. Nut Island

The Nut Island treatment plant, in operation since 1952, serves 21 communities
including portions of Boston, Brookline, Newton and Milton. The area served
by this treatment plant is approximately 238 square miles. Five MWRA
pumping stations are located throughout the contributing area.

The Nut Island plant is designed to provide primary treatment for an average
daily flow of 112 MGD and a peak flow of 300 MGD.

Current treatment Processes arc:

. pre-chlorination

. screening, grit removal
. pre-aeration

. primary settling

. disinfection

The facility consist of two bar screens, six grit chambers, five preaeration
tanks, six sedimentation tanks, four thickeners and four digesters. Screening
and grit removal is accomplished at the plant. Figure IL.B.1 presents the process
flow diagram of the existing Nut Island plant.

Wastewater from the high level sewer passes through bar screens, grit chambers
before it is pumped to the preaeration channels. Wastewater then flows by
gravity through the sedimentation tanks. Effluent is disinfected with chlorine
gas prior to discharge. Figure I1.B.2 shows its outfall system schematic.

Sludge removed from the sedimentation tanks is pumped to the anaerobic
digesters for further treatment. The digested sludge is barged and converted to
fertilizer at the Fore River Pelletizing Plant.

Construction activities to retrofit this facility into a headwork for the new Deer
Island secondary treatment plant are continuing. The project is expected to be
completed by July 1995.

B.1 Influent Characteristics

B.1.1 Flow

In FY 93, the average influent flow into Nut Island was 129 MGD and the
minimum recorded flow was 50 MGD. The maximum flow of 262 MGD
occurred after a three-day total rainfall event of 1.92 inches in March 28, 29,
and 30.

I - 19
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Figure I1.B.3 graphs the minimum, average, and maximum flows of FY93. The
Nut Island flow data suggest a more pronounced seasonal variability when
compared to the Deer Island data. Flows were lower in late spring, continuing
through the fall. High flows were recorded during the months of high
precipitation, suggesting a high percentage of infiltration/inflow into the system.

Figure 11.B.3 Nut Island Plant Flow, Fiscal Year
1993
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The seasonality is also evident when the flow records for FY88 to 93 are
analyzed. In general, the average monthly flow over the six-year period follows
the trend depicted in the FY93 data; the flows were high during the wet months
and low during the low-precipitation months. Except for the months with high
precipitation, the monthly average daily flows in FY93 were slightly lower than
the monthly average flows for the five-year period (Figure I1.B.4).
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Figure 11.B.4 Nut Island FY93 Average Daily Flow
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Figure II.B.5 illustrates the relationship between daily flow and total
precipitation for the last six years. Unlike that of Deer Island, the Nut Island
flow seems to increase with increased precipitation. The data suggest a
significant inflow entering the system.
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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.

Table I1.B.1 provides a quick overview of the flow and influent loadings to the
plant. As shown, the influent concentration this year is lower than last year’s
record. When compared to Deer Island’s influent, the Nut Island data suggesta
weaker wastewater.

Table II.B.1 Nut Island Influent Characterization, FY 1993
Parameter FY92 FY93
Flow (MMGD)
Minimum 73 50
Average 127 129
Maximum 254 262
Total Suspended Solids
Minimum (mg/L) 162 112
Average (mg/L) 221 174
Maximum (mg/L) 437 206
Loadings (Ib/d) 234079 187200
Biochemical Oxygen Demand
Minimum (mg/L) 141 122
Average (mg/L) 194 177
Maximum (mg/L) 259 251
Loadings (Ib/d) 205481 190427
Settleable Solids (mg/L)
Minimum 5.2 5.1
Average 10.3 8
Maximum 39.3 10.5
Oil and Grease (mg/L.)
Minimum 23 11
Average 42 35
Maximum 119 59
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B.1.3 Priority Pollutants

There are two sets of Nut Island data for influent priority pollutants: the Nut
Island Lab set and the Local Limits set. Although the Deer Island Laboratory
conducted the chemical analyses of Nut Island effluent samples, to avoid
confusion, the Deer Island Lab results will be labelled the Nut Island set. The
Local Limits Study conducted a priority pollutant scan. The results of these
analyses are presented in Appendix B, Tables B-1, B-2 and B-3 respectively.

Metals

Measurable amounts of copper, lead and zinc and very low concentrations of
other metals were observed in both the Nut Island Lab and the Local Limits
data. With the exception of copper, the values reported by Deer Island Lab
were considerably higher than those measured in the Local Limits study
(Table 11.B.2).

Historical Metal Loadings
The Nut Island historical influent metal loadings are presented in Figure

IL.B.6. There was a decrease of total metals from 1987 to 1990, however, over
the past three years the decrease appears to be leveling off.

Figure 11.B.6 Nut Island Influent, Mean Metal Loadings
1987 - 1993, Nut Island Laboratory
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Table II.B.2 Nut Island FY93 Influent Metals Concentration Compared

Geometric Mean Concentration (mg/L)a

Metals Local Limits Nut Island Lab

Data Datab
Arsenic 0.002 0.0118
Chromium 0.007 0.0143
Copper 0.102 0.0923
Cadmium 0.003 0.0013
Lead 0.016 0.0405
Mercury 0.001 0.0017
Nickel 0.011 0.0163
Silver 0.006 0.0071
Zinc 0.137 0.1606
Notes:

a The geometric mean concentration was calculated by substituting half the MDL for
measurements that were below detection.
b Analyses conducted by Deer Island Laboratory

Pesticides/PCBs

The Local Limits study detected measurable amounts of a-BHC, g-BHC,
chlordane, DDD, DDT, dieldrin, aldrin, heptachlor, and toxaphene. However,
the frequency at which they were detected was quite low. The most frequently
detected pesticide was g-BHC detected in ten out of 35 samples.

Polynuclear Aromatic Hydrocarbons (PAH)

The Local Limits study detected acenaphthene, benzo(ghi)perylene, 2-methyl
naphthalene, naphthalene, and phenanthrene in the influent. With the exception
of naphthalene, which was detected four times out of 35 samples, the other PAHs
were detected only once in 35 samples.

Other Organic Compbunds

Other semi-volatile and volatile organic compounds consistently measured in the

influent include phenols, phthalates, acetone, chlorinated hydrocarbons,
methylene chlorides, toluene, and xylenes.
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B.2 Effluent Characteristics
B.2.1 Conventional Parameters

The concentrations of conventional parameters in the effluent are contained in
Appendix B, Table B-1. Table II.B.3 compares the Nut Island effluent quality
with court-ordered interim limits. Trend analyses of conventional parameters
for the twelve monitoring months in FY 93 are presented in Figure I1.B.7.

Table II.B.3 Nut Island Effluent Quality Compared to Interim Limits

Parameter Interim Effluent No of
Limits* Values Violations
Exceeding
Limits
Biochemical Oxygen Demand
Mo Ave (mg/L) 130 134, 142, 142 3
Dly Max (mg/L) 185 203, 190, 195 3
12-mo running removal rate (%) 15
Total Suspended Solids
Mo Ave (mg/L) 110
Dly Max (mg/L) 195
12-mo running removal rate (%) 43
Settleable Solids (mg/L) 1.8
Fecal Coliform (#/100 mL) 200
Total Coliform (#/100 mL) 1000
pH 6.5-8.5 6.3, 6.48, 6.46
6.3, 6.4, 5.6, 6.4
64, 64, 647 10
Volatile Solids
2-mo running removal rate (%) 61 60, 59, 57, 58, 60 5
Total Number of Violations 21

* Except for removal rates, the effluent quality must be less than or equal to limits.
Removal rates must be equal to or greater than limits.
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B.2.2 Nutrients

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

Nutrient data are in the Nut Island Operations Summary Report in Appendix B,
Table B-1. Table I1.B.4 summarizes the FY93 data.

Table II.B.4 Nut Island Effluent FY93 Nutrients Concentration
Concentration
Minimum Average Maximum

Nutrient (mg/L)

TKN 7.14 16.41 24.58
Ammonia 2.45 11.25 17.35
Nitrates 0.03 0.82 1.50
Nitrites 0.06 0.24 0.76
Orthophosphorus 0.24 1.32 2.83

Total Phosphorus 1.50 3.50 9.13

Figure I1.B.8 compares nutrient loadings from 1989 to 1993. As shown, there
was a slight increase in ammonia-nitrogen and nitrates concentration in FY93. It
is suspected that this increase was due to ammonia-rich filtrate from the sludge
pelletizing facility being discharged back to the Nut Island Plant.

Figure 11.B.8 Nut Island Effluent, Nutrient Concentrations
FY 1989 - 1993, Nut Island Laboratory
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B.2.3 Priority Pollutants

The results of the Nut Island Laboratory, NPDES, and Local Limits monitoring
programs are presented in Appendix B, Tables B-1, B-3, and B-4 respectively
and are compared in Table II.B.S.

Metals Local Limits and NPDES analytical results are consistently lower than
those of the Local Limits study, except for copper. The Nut Island study reports
higher concentrations than do the NPDES and Local Limits studies.

Figure II.B.9 compares the calculated metal loadings for each of the data set.
Figure I1.B.10 shows a decrease in metal loads from 1987 to 1993.

Figure 11.B.9 Nut Island Metals Effluent
Loadings, Fiscal Year 1993, Comparison of
Studies
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Pesticides/PCBs

The Local Limits study did not detect any pesticides/PCBs in either the influent
or effluent. Endosulfan I, 8-BHC, DDD, DDT and chlordane were detected in
the NPDES samples.

Polynuclear Aromatic Hydrocarbons (PAHs)

There were no PAHs detected in either the NPDES or Local Limits studies.
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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 the
EPA.

Figure 11.B.10 Nut Island Effluent, Mean Metal Loadings
1987 - 1993, Nut Island Laboratory
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Table II.LB.5 Nut Island Effluent Characterization Compared, FY93

Geometric Mean Concentration

Nut Island NPDES Local Limits
Metals (mg/L) Data (1) Data (2) Data (3)
Arsenic 0.0020 0.0015 0.0020
Cadmium 0.0013 0.0008 0.0020
Chromium (Total) 0.0065 0.0050 0.0050
Copper 0.0582 0.0586 0.0590
Lead 0.0230 0.0091 0.0110
Mercury 0.0015 0.0002 0.0003
Nickel 0.0122 0.0087 0.0100
Silver 0.0047 0.0025 0.0040
Zinc 0.1275 0.0637 0.0780
Cyanide (mg/L) 0.010 0.005
PHC (mg/L) 1.510 2.608
Pesticides/PCBs (ug/L)
44DDE 0.020 0.016
4,4DDD 0.020
44DDT 0.017
aldrin 0.010 0.010
a-BHC 0.010 0.014
b-BHC 0.011
Chlordane 0.070 0.041
d-BHC 0.010 0.014
Dieldrin 0.010 0.019
Endosulfan I 0.009
Endosulfan Sulfate 0.030
g-BHC 0.010 0.011
Heptachlor 0.010 0.014
Heptachlor epoxide 0.011

SEMIVOLATILE ORGANICS (ug/L)

2-methylnaphthalene 2.868
4-Methyl phenol 18.830 19.865
Benzyl alcohol 8.100 8.828
bis(2-ethylhexyl)pthalate 8.570 9.266
Butylbenzyl phthalate 2.710 3.649
Di-n-butylpthalate 3.090 4.123
Di-n-octylphthalate 2.808
Diethyl pthalate 6.150 6.714
Naphthalene 1.000 2.952
Phenol (4) 1.520 7.008
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Table ILB.5 (Con't)

Geometric Mean Concentration

Nut Island NPDES Local Limits

Data (1) Data (2) Data (3)
VOLATILE ORGANICS (ug/L)
1,1,1-trichloroethane 1.370 1.290
2-butanone 54.150 45.500
Acetone 112.800 78.300
Benzene 0.840 1.000
Bromodichloromethane 2.040 1.740
Bromoform 0.970
Carbon disulfide 1.000 0.910
Chloroform 6.050 4,960
Chloromethane 1.130 1.030
Dibromochloromethane 1.040 1.080
Ethyl benzene 0.730 0.910
Methylene chloride 3.77 2.290
Tetrachloroethene 4.170 3.130
Toluene 5.090 4.400
Trichloroethene 0.750 0.920
Xylene 2.190 1.520

(1) Analytical results, Deer Island Laboratory, Appendix B, Table B-1
(2) Analytical results, NPDES Program, Appendix B, Table B-3

(3) Analytical results, Local Limits Study, Appendix B, Table B-4

(4) Artificially high because of the high MDL employed in analyses.
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Cottage Farm Combined Sewer Overflow 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 capacity threshold
are 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 schematic of a typical combined sewer overflow treatment facility.

C.1 Activations

In general, the volume of storm-induced flow is 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 FY93 operations
summary. Table II.C.1 summarizes and compares the activations during this
monitoring period with FY92 data.

Table II.C.1 Cottage Farm CSO FY93 Activations Summary

FY92 FY93
Number of Activations 23 33
Total Volume Treated (MG) 361 677.23
Maximum Flow (MGD) 64 144.7
Minimum Flow (MGD) 0.01 0.69
Average Flow (MGD) * 15.69 20.52
Total Rainfall (in/year) 44.60 48.82

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

Except for the month of May and June, there was an activation each month at this
facility. More activations occurred in the month of April than in any other month.
Figure I1.C.2 presents the individual activations during FY93. Figure I.C.3
compares the total number of activations at Cottage Farm from 1989 to 1993. As
shown, the number of times Cottage Farm activated decreased steadily during the
last four years, except in 1993 when the number of times the facility activated
increased because the total rainfall was greater per storm than in FY92.
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_Figure Il.C.2 Cottage Farm CSO Fiscal Year 1993 Activations
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Figure 1I.C.3 Cottage Farm CSO Activations FY89 to FY93
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C.2 Conventional Parameters

The amount of runoff available for dilution, sampling occurrence with respect to
first flush, representativeness of sample, and sample handling all affect the
concentrations in samples collected during a wet weather activation. Due to these
factors, a very wide spread in the measured amount of pollutants in all of our CSO
samples should be expected.

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 and is summarized
in Table II.C.2. Appendix C Table I1.C.2 quantifies the amount of suspended solids
and BOD discharged to the Charles during each activation.

Table II.C.2 Cottage Farm CSO Influent and Effluent Characteristics

Concentration *

Parameter Influent Effluent

Min Ave Max Min Ave Max
TSS 14 151 938 5 66.2 226
BOD 34 93 263 5 84.9 283
Fecal Coliform (#/100 mL) 1 26.2 2519
PH (units) 6.51 8.06

* Concentration expressed in mg/L except for pH and Fecal Coliform

BOD and TSS There are no BOD or TSS numerical limits for CSO discharges.
The ranges observed for these parameters were large: BOD was 5 mg/L to 283 mg/L
and TSS was 66 mg/L to 226 mg/L.

Fecal Coliform There were two high fecal counts of 45,000 and 35,000
colonies/100 mL that were measured in August and April, respectively. The August
sample made up 25 % of the total number of samples that month and the April sample
of 35,000 colonies/100 mL made up 12.5 % of the total number of samples that
month. During these two months, the NPDES permit limit, which states that no more
than 10 % of the samples can exceed 2500 colonies/100 mL, was violated.

pH There were no pH violations in FY93.
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C.3 Priority Pollutants

During the first significant storm event, samples were collected for selected priority
pollutants. Results of effluent monitoring conducted in 1993 are in Appendix C,
Table C-3. Figure I1.C.4 depicts the priority pollutant concentrations measured in the
effluent.

Metals Of the metals detected, copper, lead, arsenic, boron, cadmium, chromium,

molybdenum and zinc were consistently present. Mercury was present more than
50 % of the time.

Cyanide/Total Phenols Out of seven samples, cyanide was detected five times and
total phenols were detected six times.

Pesticides/PCBs The pesticides methoxychlor, d-BHC , and heptachlor were
detected 60 %, 43 %, and 29 % of the time, respectively.

Other Organic Compounds Of the semivolatile organic compounds, phthalates,
4-methyl phenol and benzoic acid were frequently detected. Out of seven samples,
phenanthrene was detected three times, fluoranthene was detected two times, and
naphthalene, phenol, and pyrene were detected at least one time.

Appendix C, Table C-4 shows the contaminant loadings during each activation in

FY93 while Table II.C.5 compares the concentration of toxic pollutants from FY90 to
FY93.

C.4 Loadings

Appendix C, Table C-4 quantifies the amounts of toxic 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. Because only one storm per month was sampled for priority pollutants at
each permitted CSO facility, the calculated loadings should not be used to project
monthly or yearly loadings.
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Figure 11.C.4 Cottage Farm CSO, Priority Pollutant Concentrations, FY93
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Figure I1.C.5 Cottage Farm CSO, Priority Pollutant Concentrations, Compared
Chart 1
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Figure 11.C.5 Cottage Farm (Con't)

Chart 3
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D. Prison Point Combined Sewer Overflow Facility

This facility, like Cottage Farm, is a dry weather and a stormwater flow pumping
station with a design capacity of 385 MGD. The dry weather phase is a five MGD
capacity sewer pumping station, which discharges to a sewer in Charlestown. The dry
weather discharge 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.

D.1 Activations

Appendix D, Table D-1 contains the Prison Point FY93 operations summary
and is summarized in Table IL.D.1.

Figure I1.D.1 depicts the activations in FY93. Except for the months of May and
June, there was at least one activation each month. Further, more activations occurred
in the month of April than in any other month.

Figure I1.D.2 compares the total number of activations from 1989 to 1993. The
graph shows a sharp increase in the number of activations from 1989 to 1990, but the
number has decreased dramatically since then.
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Table II.D.1 Prison Point CSO FY93 Activations Summary

FY92 FY93
Number of Activations 29 26
Total Volume Treated (MG) 429 268.87
Maximum Flow (MGD) 63 27.73
Minimum Flow (MGD) 1 1.63
Average Flow (MGD) * 14.79 10.34
Total Rainfall (in/year) 44.60 48.82

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

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 quantifies the conventional pollutant loadings discharged from the Prison Point
facility to the lower Charles river.

Table II.D.2 Prison Point CSO Influent and Effluent Characteristics

Concentration *

Parameter Influent Effluent

Min Ave Max Min Ave Max
TSS 4 126 520 12 75 146
BOD 24 65 153 14 80 276
Fecal Coliform (#/100 mL) 10 20 80
PH (units) 6.24 7.80

* Concentration expressed in mg/L except for pH and Fecal Coliform

BOD and TSS There are no BOD or TSS numerical limits for CSO discharges.
The ranges observed for these parameters were large: BOD was 14 mg/L to 276
mg/L and TSS was 12 mg/L to 146 mg/L.

Fecal Coliform There were no NPDES permit violations for fecal coliform.

pH The MWRA permit limits the pH range from 6.5 to 9.0 standard units. There
was one low pH recorded at 6.2.
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Figure 11.D.1 Prison Point CSO Fiscal Year 1993 Activations
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D.3 Priority Pollutants

Results of priority pollutant analyses performed in FY93 are presented in Appendix
D, Table D-3 and are graphed in Figure IL.D.3. Effluent characteristics of the
Prison Point facility are comparable to those of the Cottage Farm effluent.

Metals Of the metals detected, copper, lead, cadmium, and zinc were consistently
present.

Cyanide Cyanide and total phenols were detected 56 % and 67 % of the time,
respectively.

Pesticides/PCBs Of the pesticides, d-BHC was detected in four of the nine
samples.

Other Organic Compounds A number of compounds were detected at least 50
% of the time: benzoic acid, bis(2-ethylether)phthalate, fluoranthene,
di-n-butylphthalate, diethylphthalate, phenanthrene, and pyrene.

Appendix D, Table D-5 and Figure I1.D.4 compares the concentration of pollutants
discharged from the Prison Point facility from FY90 to FY93.

D.4 Loadings

Appendix D, Table D-4 calculates the discharge loadings from Prison Point during
each monthly sampling event. The flows used to calculate the loadings were those
measured during the time of sampling. Because only one storm per month was
sampled for priority pollutants at each permitted CSO facility, the calculated
loadings should not be used to project monthly or yearly loadings.
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Figure 11.D.3 Prison Point CSO, Priority Pollutant Concentration, FY93
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Figure 11.D.4 Prison Point CSO, Priority Pollutant Concentrations, Compared
Chart 1
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Figure 11.D.4 Prison Point (Con't)

Chart 3
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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 consists of screening and chlorination. The effluent is
discharged to the lower Mystic River basin at outfall number MWR 205.

E.1 Activations
The majority of activations in FY93 occurred in the months of July and December.
Figure ILE.1 graphs the activations in FY93 and is summarized in Table ILE.1.

Figure IL.E.2 graphs the activations from 1989 to 1993. The number of activations
at Somerville Marginal increased from 1989 to 1990, but has since been decreasing.

Il - 48



Figure Il.E.1 Somerville Marginal CSO Fiscal Year 1993 Activations
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Figure Il.E.2 Somerville Marginal CSO Activations FY89 to FY93
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Number of Activations
Total Volume Treated (MG)
Maximum Flow (MGD)
Minimum Flow (MGD)
Average Flow (MGD) *
Total Rainfall (in/year)

FY92

48
89
8.5

0.003
1.85
44.60

Table IILE.1 Somerville Marginal CSO FY93 Activations Summary

FY93
45
90.22
8
0.101
2.1
48.82

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

E.2 Conventional Parameters

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

contained in Appendix E, Table E-1 and are summarized in Table ILE.2.

Parameter

Min
TSS 21
BOD 10
Fecal Coliform (#/100 mL)
PH (units)

Concentration *

Influent
Ave Max
156 916
81 292

Min

10
10

3
6.38

Effluent
Ave

112
63.9
148

* Concentration expressed in mg/L except for pH and Fecal Coliform

Table ILLE.2 Somerville Marginal CSO Influent and Effluent Characteristics

Max

687
291
3900
8.28

BOD and TSS There are no BOD or TSS numerical limits for CSO discharges.

The ranges observed for these parameters were large for these parameters: BOD

was 10 mg/L to 291 mg/L. and TSS was 10 mg/L to 687 mg/L.

Fecal Coliform There was one fecal coliform violation in FY93. The highest
fecal coliform reading was 3,900 colonies/100 ml, measured in June.

pH There was one pH violation in FY93. The low pH reading of 6.38 was below

the acceptable low pH of 6.5 standard units.

Il - 50




E.3 Priority Pollutants

Results of analyses performed in FY93 are contained in Appendix E, Table E-2.
Figure IL.LE.3 depicts the concentration of copper, lead, and zinc measured in the
effluent. Figure IL.LE.4 compares the concentration of pollutants discharged from
this facility from FY90 to FY93.

Metals Of the metals detected, cadmium, copper, lead, and zinc were present.
Cyanide and phenols Cyanide and phenols were detected 50 % of the time.
Organic Compounds Of the organic compounds, benzoic acid, fluoranthene, di-
n-octylphthalate, and bis(2-ethylhexyl)phthalate were detected 50% or more of the
time.

E.4 Loadings

Appendix E, Table E-3 shows the toxics loadings for each sampling event. The
flows used to calculate the loadings were those measured during the time of
sampling. Because only one storm per month was sampled for priority pollutants at

each permitted CSO facility, the calculated loadings should not be used to project
monthly or yearly loadings.
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Figure II.LE.3 Somerville Marginal CSO, Priority Pollutant Concentrations, FY93
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Figure I.E.4 Somerville Marginal CSO, Priority Pollutant Concentrations,

Compared
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Figure II.E.4 Somerville Marginal (Con't)

Chart 3
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Constitution Beach Combined Sewer Facility

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

F.1 Activations

Although the Constitution Beach CSO is not currently permitted to the MWRA, the
MWRA collects operational to determine the facility performance. In FY93, there
were four activations, which registered a total of 1.57 million gallons 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 based on 25% of the
flows going through the Somerville Marginal facility. Appendix F, Table F-1
contains the facility’s operations data and is summarized in Table IL.F.1

Figure ILF.1 charts the activations in FY93; Figure ILF.2 depicts the number of
yearly activations from FY90 to FY93.
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~ Figure II.F.1 Constitution Beach CSO Fiscal Year 1993 Activations
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Table ILF.1  Constitution Beach CSO FY93 Activations Summary

FY92 FY93
Number of Activations 12 4
Total Volume Treated (MG) 11 1.57
Maximum Flow (MGD) 5.7 1.22
Minimum Flow (MGD) 0.23 0.1
Average Flow (MGD) * 0.91 0.39
Total Rainfall (in/year) 44 .60 48.82

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

Although the total rainfall in FY93 was higher than FY92 measurement, the total
number of activations in FY93 decreased by 67%. Consequently, the total volume
of chlorinated effluent discharge from this facility into the inner harbor was also
significantly reduced.

F.2 Conventional Parameters
The results of analyses of conventional parameters are in Appendix F, Table F-1,
Constitution Beach Operations Summary and are summarized in

Table IL.LF.2

Although this facility is currently permitted to BWSC, the effluent quality met the
limits required of other MWRA CSO facilities.

BOD and TSS There are no BOD or TSS numerical limits for CSO discharges.
Thus, the range was large for these parameters: BOD was 8 mg/L to 24 mg/L and
TSS was 14 mg/L to 178 mg/L.

Fecal Coliform The effluent fecal coliform counts were all less than 10
colonies/100 mL.

pH The pH observed at this facility ranged from 6.91 to 7.43, well within the
range of 6.5-9.0 specified by the EPA.
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Table ILF.2 Constitution Beach CSO Influent and Effluent Characteristics

Concentration *

Parameter Influent Effluent

Min Ave Max Min Ave Max
TSS 30 111 207 14 67.8 178
BOD 6 24 55 8 16.3 24
Fecal Coliform (#/100 mL) 10 10 10
pH (units) 6.91 7.43

* Concentration expressed in mg/L except for pH and Fecal Coliform

Fox Point Combined Sewer Overflows Facility

Fox Point CSO 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 includes screening and disinfection. The effluent is discharged to a BWSC
sewer line that ultimately discharges to the Dorchester Bay through BOS089.

G.1 Activations

Like Constitution Beach, Fox Point is not currently permitted to the MWRA.
Appendix G presents the facility’s operational data and is summarized in Table
I1.G.1 The only time that this facility did not activate was in the month of May.

In FY93, there was no significant change from FY92 in the number of activations or
volume of discharge going through this facility from. Figure IL.G.1 charts the
activations in FY93; Figure II.G.2 depicts the activations experienced since 1990.
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 are summarized in
Table I1.G.2.
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Figure 1.G.1 Fox Point CSO Fiscal Year 1993 Activations
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Table II.G.1 Fox Point CSO FY93 Activations Summary

FY92 FY93
Number of Activations 22 21
Total Volume Treated (MG) 38 36.91
Maximum Flow (MGD) 5 8.08
Minimum Flow (MGD) 0.4 0.36
Average Flow (MGD)* 1.7 1.76
Total Rainfall (in/year) 44.6 48.82

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

Table I1.G.2 Fox Point CSO Influent and Effluent Characteristics

Concentration #*

Parameter Influent Effluent

Min Ave Max Min Ave Max
TSS 10 107 214 10 150 388
BOD 20 60 170 16 66.4 291
Fecal Coliform (#/100 mL) 1 334 180
PH (units) 6.59 7.86

* Concentration expressed in mg/L except for pH and Fecal Coliform

Although this facility is currently permitted to BWSC, the effluent quality met the
limits required of MWRA CSO facilities.

BOD and TSS The ranges observed for these parameters were large: BOD was
16 to 291 mg/L and TSS was 10 to 388 mg/L.

Fecal Coliform The effluent fecal coliform counts ranged from a low of one to a
high of 180 colonies/100 mL.

pH The pH observed at this facility ranged from a low of 6.59 to a high of 7.86,
well within the EPA limit range of 6.5 - 9.0
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H. Commercial Point Combined Sewer Facility

Commercial Point is an unmanned gravity CSO with a design capacity of 194 MGD.
Treatment includes screening and chlorination. Effluent is discharged to a BWSC
line that ultimately discharges 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 go through this facility with the majority of activations occurring in
the months of September and December. Table II.H.1 summarizes Commercial
Point activations in FY93.

Table ILLH.1 Commercial Point CSO FY93 Activations Summary

FY92 FY93
Number of Activations 33 28
Total Volume Treated IMG) 80 77.24
Maximum Flow (MGD) 11 9.84
Minimum Flow (MGD) 1 0.1
Average Flow (MGD) * 2.4 2.97
Total Rainfall (in/year) 44.6 48.82

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

When compared to last year’s record, there is a minimal decrease in the number of
activations. Consequently, the total volume of combined sewer discharged during
FY93 decreased. Figure IL.H.1 charts the activations in FY93 while Figure I1.H.2
depicts the activations since FY91.
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Figure Il.H.1 Commercial Point CSO Fiscal Year 1993 Activations
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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 are
summarized in Table I1.H.2.

Table II.H.2 Commercial Point CSO Influent and Effluent Characteristics

Concentration *

Parameter Influent Effluent

Min Ave Max Min Ave Max
TSS 4 152 2058 13 87.6 470
BOD 11 40 145 12 40 154
Fecal Coliform (#/100 mL) 10 1602 42000
pH (units) 5.58 10.56

* Concentration expressed in mg/L except for pH and Fecal Coliform

BOD and TSS The range was large for these parameters: BOD was 12 mg/L to
154 mg/L and TSS was 13 mg/L to 470 mg/L.

Fecal Coliform The effluent fecal coliform counts ranged from a low of ten to a
high of 42,000 colonies/100 mL.

pH The pH observed at this facility ranged from a low of 5.58 to a high of 10.56.
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I11.

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, however, 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 that
have only been detected below their reporting limits are also questionable.

In order to compare our effluent concentrations with water quality standards,
the geometric means were calculated for those constituents that were detected at
least once during the fiscal year. For metals, cyanide, TPH, and surfactants, half
the reporting limit was assigned for those measurements that were below
detection. For organics, one tenth of the reporting limit was used. This
assumption agreed with the Harbor Studies results conducted using analytical
methods with very low detection levels (10 ng/L reporting limit).

A.1 Deer Island

Table III.A.1 compares the effluent maximum concentration observed and the
calculated geometric mean concentrations of each pollutant with the pollutant
concentration in Boston Harbor around the Deer Island outfall. The receiving
water data were collected in the summer of 1987 when dilution of discharge was
presumably at the seasonal lowest. Also shown in Table ITI.A.1 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 determine if the
effluent quality meets chronic criteria, the ratio of the geometric mean to the
water quality standard is calculated. Problematic parameters appear to be:

Critical dilutions required to meet water quality

Acute Criteria Chronic Criteria
Parameter
copper 25:1
cyanide 20:1
dieldrin 8:1
chlordane 18:1
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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.

A.2 Nut Island

Table III.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, cyanide, mercury, and chlordane appear
to be problematic at Nut Island.

Critical dilutions required to meet water quality

Acute Criteria Chronic Criteria
Parameter
copper 26:1
cyanide 16 :1
chlordane 16:1
mercury 9:1

A.3 Combined 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 were 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 were then taken from the calculated combined concentration.

The critical dilutions were found to be:

Critical dilutions required to meet water quality,

Acute Criteria Chronic Criteria
Parameter
copper 27:1
cyanide 19:1
chlordane 15:1
mercury 10:1
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B. Toxics
B.1 Priority Pollutants

In past years, the data have indicated that most priority pollutants are not
detected in the effluent. This past year’s Deer and Nut Island effluent data
followed the trend; monitoring did not detect most of the priority pollutants.

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

B.2 Parameters of Concern

Lead Although the concentration of lead in the effluent is low compared to
the acute and chronic water quality criteria, it is a pollutant of concern and must
be monitored closely. Surface runoff into the combined sewer system and lead
pipes leading out of old houses into the collection system are suspected to be
major sources of lead in the influent.

Copper The copper concentration in both Deer Island’s and Nut Island's
effluent was high; it required a critical dilution of 25 and 31 respectively. Most
of the copper entering the sewer system is believed to come from households
where it is leached from copper pipes by the slightly acidic water supply. By
September 1995, the MWRA plans to adjust the pH of the water supply by
adding a corrosion inhibitor. This step should reduce the corrosiveness of the
water resulting in a lower household copper contribution.

“Copper sulfate is added to the water at the Wachusett intake to control algal
growth on an as-needed basis (mostly in the summer). However, the dosage is
not high enough to cause an increase in copper concentration in the effluent.

Mercury The method detection limit for mercury is 0.2 ug/IL. Estimates of
the actual concentration were taken as half of that limit (0.1 ug/L). This
concentration of 0.1 ug/L, however, is still four times that of the chronic
criterion prescribed by the EPA. Since all mercury FY93 detections were below
reporting limits -and thus were considered "J" values (estimated values below
quantitation limit), the estimated mecury values, 0.1 ug/L, were used as the
actual concentrations. As a result, data were not indicative of an actual hazard to
marine life and, instead, were reflective of the limitations of the EPA- approved
methodology. Samples with chlorides, any organic materials that are not
destroyed during digestion, and any organic materials that can absorb
wavelengths will produce false positive results.

I - 6



Cyanide Cyanide, most often associated with metal plating and processing
industries, was detected a little more than half the time at both treatment plants.
Since cyanide was detected in the effluent but never in the influent, cyanide data
are questionable. Either a production of cyanide during treatment or false
positives from interferences are responsible for the results.

Recent observations have detected cyanide in the pre-chlorinated influent
identifying chlorination as the point in the treatment process where the
constituents that interfere with cyanide analysis are introduced: thiocyanide,
chloride, nitrate, and sulfides yield false positive results and chlorine residual
lowers the results.

Chlordane Chlordane was detected in 8% of the samples at Deer Island and in
5% of the samples at Nut Island. Chlordane has been banned for use for quite
some time. What is occasionally detected in the effluent is probably comes from
within the sewer system.

Dieldrin Dieldrin was detected at Deer Island but not at Nut Island. Dieldrin,
as chlordane, was banned from discharge into the sewer system. Dieldrin was
detected only 5% of the time.

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 1987 influent data. Data from FY93 revealed
that the projections made earlier were indeed very high estimates.

Table IIL.B.1 and Figure II1.B.1 compares FY93 combined Deer and Nut Island
effluent concentration with the 1987 primary effluent projections.

As the data suggest, there were no significant changes between the FY92 and

FY93 data. Earlier projections, however, appear to overestimate the pollutant
loadings out of Deer Island and Nut Island.
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Figure Ill.B.1 Earlier Projections Compared
to More Current Data

200 —
150 -
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Concentration
(ug/L)

As d Cr Cu Pb Hg Ni Se A Zn
Metals

1987 1992 B 1993

Table II1.B.2 compares the earlier projections with new estimates. The new
estimates are based on FY93 influent data using the same removal rates used in
earlier estimates.

C. Toxicity
C.1 Whole Effluent Toxicity

The MWRA tests effluent toxicity every month at the Deer and Nut Island
treatment plants. The results of toxicity testing in 1993 are consistent with
previous years.

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 FY93.
The results for the sheepshead minnow test were in compliance 11 out of 12
months at each plant. The one failure was due to a high concentration of
ammonia in the wastestream. The mysid acute test was in compliance 42% of the
time at both plants. Concentrations of surfactants in the effluent from the two
plants are consistent with concentrations that would cause mysid toxicity. The
results of the Champia test were never in compliance at Nut Island and in
compliance once at Deer Island. The EPA has concluded that using Champia for
toxicity compliance is compromised by its ultrasensitive and inconsistent results;
thus, it has been withdrawn as a test species in permit renewals.

C.2 Toxicity Identification and Evaluation

The EPA found that the probable cause of most acute toxicity in Deer Island's
wastestream was surfactants (Toxicity Identification Evaluation with Deer Island
Effluent, EPA, August 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.

1992 BIOACCUMULATION STUDY, BOSTON HARBOR

Bioaccumulation studies measure the potential for long-term accumulation of
pollutants in aquatic species. In the summer of 1992 under an arrangement with
EPA, the MWRA conducted a study comparable to that conducted in 1987 as part
of its Secondary Treatment Facilities Plan (STFP). The study was designed to
improve the detection limits beyond EPA's standard methods. The results of the
study indicated that the mussels were continuing to bioaccumulate several
contaminants, but at lower rates than in previous years.

The mussels used during 1992 were collected from Gloucester and were used to
determine how other sources were impacting the harbor. The mussels were
deployed for 60 days at three sites: Deer Island discharge, the new outfall site in
Massachusetts Bay (clean control), and the New England Aquarium in Boston's
Inner Harbor (dirty control). Mussels deployed offshore had similar or lower
body burdens than the Gloucester mussels. The ones deployed at Deer Island
showed significant bioaccumulation of PAHs, PCBs, DDTs, alpha-chlordane, and
trans-nonachlor. Most compounds, however, were measured in lower
concentrations in 1992 than in 1987 and 1991. Table IIL.D.1 compares the 1992
study with the 1991 and 1987 studies.

m - 11



Table IILC.1 Results of Toxicity Testing On Deer Island and Nut Island Effluent, FY93

Mysid acute Cyprinodon chronic Champia chronic
LC50 NOEC Survival Growth NOEC
NOEC NOEC
Limits (%) None 20 10 10 10
Deer Island
July 29 20 20 10 2.0
August 21 10 20 10 2.0
September 56 20 60 20 7.0
October 24 5 20 5 7.0
November 21 10 40 10 <.0.2
December 20 5 40 20 2.0
January 32 5 60 40 *
February 32 20 40 20 20
March 17 5 40 20 10.0
April 74 20 60 10 2.0
May 34 20 60 10 <.0.2
June 16 10 20 20 0.7
Average 31 13 40 16 3.2
Nut Island
July 28 10 20 10 2
August 22 10 10 10 0.7
September 50 20 40 20 2
October 20 5 20 5 2
November 15 10 20 10 <.0.2
December 14 5 40 20 0.7
January 25 10 60 40 *
February 30 20 40 10 0.7
March 16 5 40 20 2
April 56 20 60 20 0.7
May 51 20 60 40 2
June 30 20 40 40 0.7
Average 30 13 38 20 1.2

*  Tests invalid due to failure of controls to meet acceptability requirements.
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Table III.D.1 Concentration of Contaminants Bioaccumulating in Boston Harbor Mussels

Pre- Clean Dirty Deer Nut

Deployment Control Control Island Island
Copper (ug/g)
1987 6.6 7.1 9. 5%* 8.8%*
1991 8.8 7.4 12.7%%* 93
Lead (ug/g)
1987 2.8 31 6.7+* 8.3%*
1991 6.5 5 6.4 5.9
Zinc (ug/g)
1987 83 92 152%** 143%*
1991 148 173 220*+* 143
Total PAH's (ng/g)
1987 581 465 2363 %* 683
1991 217 228 2570** 1207**
1992 216 129%* 3545%* 1934%*
Total PCB's (ng/g)
1987 317 227 630+* 604**
1991 77 77 477%* 199%*
1992 65 44k 652%* 133%*
Total DDT's (ng/g)
1987 52 30 63 51
1991 28 28 Q4% 48**
1992 15 12 103 25%*
Alpha-Chlordane (ng/g)
1987 8.7 6.7 2], 5% 19.5%*
1991 24 2.5 19%* 10.3%*
1992 1.9 1.7 19%* 6.9**
Dieldrin (ng/g)
1987 6.6 3.6 114 7.6
1991 <14 2.3 | 29
1992 <1.0 1.2 6.7%* 2.7
Lindane (ng/g)
1987 1.8 0.8 5.5 0.8
1991 <15 <22 <3.2 <25
1992 <1.0 <1.0 <19 <13
Trans-nonachlor (ng/g)
1987 7.7 6.2 18%** 15.8%*
1991 <14 <15 <25 8.9%*
1992 2.1 25 21, 3% 8.3%*

Hexachlorobenzene, heptachlor, aldrin, heptachlor epoxide, mirex were not detected at any station in any year.

Mussels were collected from Barnstable in 1987 and Gloucester in 1991 and 1992. Clean control at proposed

offshore discharge in 1987 and 1992 and in Gloucester in 1991. Dirty control at the New England Aquarium.
** Statistically different (p=<0.05) from pre-deployment.
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Only concentrations of high molecular weight (HMW) PAHs increased in FY93
to levels higher than those observed in previous studies. High molecular weight
compounds are commonly associated with a number of contaminant sources
including: sediments, atmospheric deposition, and the combustion of gasoline and
oil products. The range of HMW PAHs sources suggests that the Deer Island
discharge is not the predominant source of the HMW PAHs in the mussels.

Metals Criteria

The Water Quality Criteria were developed to regulate metal discharges
measured by the total recoverable procedure. This measurement includes
metals that are attached to particles and not readily available to animals and
plants and metals in dissolved states, which are the source of most toxicity.
Current NPDES and Local Limits program monitoring procedures require the
analyses of metals with the total metals procedure. Both the total recoverable
and total metals procedures, expressed as “total metals,” measures all metals that
can be dissolved in hot acid. The difference between the two procedures is that
the total metals procedure requires a longer, hotter, and more acidic digestion
period than the total recoverable procedure.

EPA recognizes that total or total recoverable metals measurements may be
overly protective since a metallic toxicant must be in the dissolved state to pass
through biological membranes and react chemically. Thus, the more appropriate
metal measurement would be another procedure, the dissolved metal
procedure.

Yet another procedure, the acid soluble procedure, measures metals that can
be dissolved at pH 1.5 - 2.0 at room temperature. The mild extraction conditions
are intended to measure less particulate metal than the total or total recoverable
procedures. Although not formally approved by EPA, recent criteria documents
have expressed metal limits in terms of the acid soluble procedure.

In 1987, limited sampling was conducted at the Deer Island and Nut Island
plants specifically to measure the soluble fraction of metals present in the
effluent. Figure IILE.1 illustrates the percentage of soluble fraction over total
metals. As shown, the percentage of soluble metals in our effluent is only half of
the total suggesting that only half of the discharged metals are in the toxic form.
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Table A.1
Table A.2

Table A.3

Table A.4

Table A.5

Table A.6
Table A.7

Appendix A

Deer Island Treatment Plant Operations Summary, Fiscal Year 1993
Deer Island Influent Characterization, Priority Pollutants, Local

Limits Study, Fiscal Year 1993

Deer Island Effluent Characterization, Priority Pollutants, NPDES
Program, Fiscal Year 1993

Deer Island Effluent Characterization, Priority Pollutants, Local

Limits Study, Fiscal Year 93

Deer Island Effluent, Harbor Studies Characterization, Fiscal Year 1993
Deer Island Priority Pollutants Loadings, NPDES Data, Fiscal Year 1993

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

Appendix B

Nut Island Treatment Plant Operations Summary, Fiscal Year 1993

Nut Island Influent Characterization, Priority Pollutants, Local

Limits Study, Fiscal Year 1993

Nut Island Effluent Characterization, Priority Pollutants, NPDES Data,
Fiscal Year 1993

Nut Island Effluent Characterization, Priority Pollutants, Local

Limits Study, Fiscal Year 1993

Naut Island Priority Pollutants Loadings, NPDES Data, Fiscal Year 1993
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

Table C.5

Appendix C

Cottage Farm CSO Facility Operations Summary, Fiscal Year 1993
Cottage Farm CSO Facility BOD and TSS Loadings, Fiscal Year 1993
Cottage Farm CSO Facility, Priority Pollutants, NPDES Data,

Fiscal Year 1993

Cottage Farm CSO Facility, Priority Pollutants Loadings, NPDES Data,
Fiscal Year 1993

Cottage Farm CSO Facility, Priority Pollutants, Historical NPDES Data
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Table D.1
Table D.2
Table D.3

Table D.4

Table D.5

Appendix D

Prison Point CSO Facility Operations Summary, Fiscal Year 1993
Prison Point CSO Facility BOD and TSS Loadings, Fiscal Year 1993
Prison Point CSO Facility, Priority Pollutants, NPDES Data,

Fiscal Year 1993

Prison Point CSO Facility, Priority Pollutants Loadings, NPDES Data,
Fiscal Year 1993

Prison Point CSO Facility Priority Pollutants, Historical NPDES Data
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Appendix E

Somerville Marginal CSO Facility Operations Summary, Fiscal Year 1993
Somerville Marginal CSO Facility BOD and TSS Loadings,

Fiscal Year 1993

Somerville Marginal CSO Facility, Priority Pollutants, NPDES Data,
Fiscal Year 1993

Somerville Marginal CSO Facility, Priority Pollutants Loadings, NPDES
Data, Fiscal Year 1993 |

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

Table F.1  Constitution Beach CSO Facility Operations Summary, Fiscal Year 1993
Table F.2  Constitution Beach CSO Facility BOD and TSS Loadings,
Fiscal Year 1993
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Appendix G

Table G.1  Fox Point CSO Facility Operations Summary, Fiscal Year 1993
Table G.2  Fox Point CSO Facility BOD and TSS Loadings, Fiscal Year 1993
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Appendix H

Table H.1  Commercial Point CSO Facility Operations Summary, Fiscal Year 1993
Table H2  Commercial Point CSO Facility BOD and TSS Loadings,
Fiscal Year 1993
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The Massachusetts Water Resources Authority
Charlestown Navy Yard
100 First Avenue
Charlestown, MA 02129
(617) 242-6000



