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CHAPTER 1

INTRODUCTION

General

Forty—three cities and towns now belong to the
Metropolitan Sewerage District which is administered by the
Metropolitan District Commission (MDC). The MDC maintains
primary sewage treatment plants at Deer Island and Nut
Island in Boston Harbor and about 225 miles of trunk lines,
12 pumping stations and four headworks. The primary treat-
ment plants are operating at capacity. The present EPA
discharge permits require that the MDC expand and upgrade
them with secondary treatment plants. The first step in
doing so is to determine how many communities should in
the future be served by the upgraded Deer Island and Nut
Island treatment plants. Therefore, the MDC has under-
taken a study of anticipated wastewater management
problems in 109 communities of the Eastern Massachusetts
Metropolitan Area (EMMA) to make this determination.

Report Structure

As shown on the inside cover, the study results are
presented in a series of volumes.

This report Is Technical Data Vol. 6, Formulation
of the Wastewater Utilization Plan, and covers the
deliberative process that was followed between the develop-
ment of Concepts 1 through 11 as discussed In Technical Data
Vol. 14, Concept 5 as discussed in Technical Data Vol. 5 and
the adoption of the Recommended Plan by The Technical Sub-
committee as presented In Technical Data Vol. 15.

Various interim alternatives are presented together
with the reasons for their modifications in arriving at the
Recommended Pian.

Chrono1o~ r of the Deliberative Process

Following the development of the approximate service
areas for the four water oriented concepts It was determined
that Concept 5 (land oriented), should be based on the same
service area as Concept 14 , and to the extent possible,
treatment would be accomplished through land application
systems rather than through the type of advanced waste—
water treatment facilities utilized in Concept 14. A
deliberative process was then undertaken by the Technical
Subcommittee to proceed to the selection of the Recommended

- !  

. .  

1—1

-— -
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~



Plan. This process included as input the evaluation of
desires and concerns made known to the study group by the
general public at public meetings where these concepts
were presented and described.

The chronology of events followed during this
deliberative process Is as follows:

1. Establishment of the maximum Deer and Nut Island
treatment plant service area and the deletion of
peripheral communities from further analysis.

2. IdentifIcation and evaluation of various factors
to be included in the selection process. For
this, a rating form was developed to assist the
Technical Subcommittee in listing of the factors
to be considered .

3. Elimination of Concepts 3 and 5 and adoption of
a concept of’ moderate decentralization.

14. In addition to the concepts studied, four addi-
tional alternatives were developed for satellite
treatment plants under the concept of moderate
decentralization.

5. SelectIon of the Recommended Plan.

1—2
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CHAPTER 2

SUMMARY OF WASTEWATER UTILIZATION
CONCEPTS STUDIED

General

Prior to the start of this project , four alter-
native service area concepts were established for
developing sewerage and wastewater treatment opportunities
relative to service by an expanded or contracted Deer and
Nut Island treatment plant service area. These four
service areas were studied in terms of water oriented
disposal systems and wer e designated as Concepts 1 through
4. A f i f th  concept utilizing land application techniques
for treatment was studied based on the same service area
as Concept 14.

Description of Concepts

The general description of each concept is as
follows:

Concept No. Concept description

Concept 1 No expansion, upgrading sys-
tems within the present
service area of the Deer and
Nut Island treatment plants.

Concept 2 Limited expansion or con-
traction of the Deer and Nut
Is land treatment Plant service
ar ea.

Conc ept 3 Maximum expan s l ,n of the Deer
and Nut Island treatment plant
service area.

Conc ept 14 Decentralization of treatment
by construction of additional
treatment plants within present
service areas and systems .

Concept 5 Waste water management utilizing
land application for system
configu rations developed in
Concept 4.
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For each concept , sewerage systems and treatment
• facilities were developed and costs were estimated. The

major statistics for each are presented in Table 2—1.

TABLE 2—1. SUMMARY OF CAPITAL AND OPERATION COSTS FOR
CONCEPTS 1 THROUGH 5

Capital costs (millions of $)
System Con 1 Con 2 Con 3 Con 14 Con 5

Deer and Nut Island WWTP
service area Improvements

1. Deer Island WWTP 260 236 260 1914 1914
2. Nut Island WWTP 231 135 2148 1146 l’46
3. PumpIng Stations 19 19 19 19 19
14. Interceptors — Present 118 49 160 57 57

— Future 47 17 138 15 15

Subtotal 675 456 825 1431 1431
Local share 67.5 4 5.6 82.5 143.1 43.1

Satellite area systems

• 1. Treatment plants 31 2147 None 336 251
2. Interceptors and pumping

stations 20 28 None 31 327

Subtotal 51 275 None 367 578
Local share 5.1 27.5 None 36.7 57.8

Subtotal Deer and Nut Island
and Satellite area systems

Subtotal 726 731 825 798 1009
Local share 72 .6 73.1 82.5 79.8 100.9

Peripheral area systems

1. Treatment plants 182 182 182 182 168
2. Interceptors and pumping

stations 86 86 86 86 86

Subtotal 268 268 268 268 25 14
Local share 26 .8 26.8 26.8 26.8 25.4
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TABLE 2—1 (ContInued). SUMMARY OF CAPITAL AND OPERATION
COSTS FOR CONCEPTS 1 THROUGH 5

Operation and maintenance costs
(millions of $)

System Con 1 Con 2 Con 3 Con 14 Con ~
Deer and Nut Island WWTP
service areas 17 15 17 114 114

Satellite area systems 14 24 1 33 12

Subtotal Deer and Nut Island
and Satellite area systems

Subtotal 21 39 18 147 26

Peripheral area systems 17 17 — 17 17 16

Total annual operation
and maintenance costs 38 56 35 64 42

GENERAL NOTES:
1. Deer and Nut Island service areas include those municipali-

ties tributary to Deer and Nut Island wastewater treat-
ment plants under each concept as shown on the appro-
priate figures.

2. Satellite area systems vary with the change In the Deer
and Nut Island service areas and include present or

P possible MDC members .
3. Peripheral area systems include the remaining municipali—

ties in the Study Area.
14. Local share costs represent that portion to be paid

locally. Ninety (90) percent of the costs are funded
by Federal and state grants.

5. Costs do not include local collection sewers.
6. Costs are at present day prices (ENR 2200) and include

engineering and contingencies .
7. Satellite area systems, capital cost, Concept 5, includes

$28 million for lands Concepts 1—4 do not include land
costs.

The above costs, except for Concept 5 whIch includes
cost of reglonalized sludge management facilities, represent
individual incineratIon at each satellite plant where flows
exceed 10 mgd. Other options of’ sludge management
covering sludge disposal in combination with other solid
wastes, in addition to regionalization, were investigated.
Findings showed that these can be achieved at lower cost
than Individual sludge management systems :ncluded In the
costs shown in Table 2—1.

2—3
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CHAPTER 3
I ESTABLISHMENT OF THE MAXIMUM FEASIBLE DEER

AND NUT ISLAND TREATMENT PLANT SERVICE AREA

General

The methodology and criteria used for developing the
maximum feasible service area for the Deer and Nut Island
treatment plants were as follows, and are discussed in
Technical Data Vol. 4:

1. A review was made of previous studies and
recommendations for sewerage in various loca—

4 tions of the Eastern Massachusetts Metropolitan
Area (EMMA).

2. These were supplemented and updated with a review
of projected needs and opportunities. In this

• review, consideration was given to providing
water reuse possibilities; recent treatment

• requirements for Massachusetts streams (pending
completion of basin plans); timing of sewerage
needs in the various communities; location of
discharges in relation to flows; and to
retention of discharges In the basin of origin.

3. Possible solutions and treatment requirements
were reviewed with the Massachusetts Division
of Water Pollution Control to obtain their input
on present—day problems and near—future water
pollution control. actions.

Two general conclusions were formed by this analysis:

1. AdditIonal concentration of discharges into the
Boston Harbor for coastline communities should
not be considered. This limits, along the
coastline, the maximum Deer and Nut Island
service area boundaries to the present communities
which are essentially those bordering the
Boston Harbor and including Revere, an existing
member. Consideration was given to the

• feasibility of’ Nahant joining the MDC, but
its joining the Lynn system was found to be a
better so1ution~. At the southern boundary ,

~Camp, Dresser & McKee, Inc., Town of Nahant, Massachusetts,Report on Sewerage and Sewage Disposal, December 1968.
also
Metcalf & Eddy , Inc. ,  Lynn , Mass . ,  Report to Department
of’ Public Works on Additions and Improvements to Sewerage
System, Sept. 29, 1972.
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the Town of Hull Investigated the feasibility
of joining MDC, but concluded that a municipal
system was a better solution there’.

2. The maximum possible service area to be con-
sidered Inland, in addition to that presently
served, should be that tributary to the Boston

• Harbor rivers, namely, the Charles, Mystic ,
• and the Neponset rivers. Communities In

this category are: Lincoln, Wes ton, Sherborn,
Dover, Holliston, Millis, Medfield, Mllford,
Medway, Belllngham (partly), Franklin, Norfolk,
and Wrentham. There are two exceptions to
this: one Is the Town of Lynnfield, which
previous studies have demonstrated to be best
served by the MDC system. The other exception
is the possibility of an expanded system also
serving the unsewered areas around MDC’s Sudbury
Reservoir water supply system. This would
generally include Southborough and Hopkinton.
Although Westborough and a part of Marlborough
are also tributary to the MDC ’s Sudbury Reservoir
water supply system, sewerage systems have
already been developed there for discharge not
tributary to the water supply system.

Serving the remaining communities by an expanded Deer
and Nut Is land sewerage system was not considered desirable
because of long transport relief requirements; because such
a system negates reuse possibilities; because Out—of—basin
transfers would occur; because additional flows would be
diverted to the Boston Harbor aggravating problems of treat-
ment space, combined and old sewer remedial needs and

• facility capacities; and, because construction costs would
• be higher as denx,nstrated in Technical Data Vol. Il.

The maximum feasible service area selected is shown
in Figure 3—1 and Includes 60 communities. Possible sewerage
service to the remaining communities Is discussed in the
following sections.

Systems in the Northeast Area of EMMA

Lynn, Saugus and Nahant form the Lynn system, which
is presently In the process of implementation with a
secondary treatment plant in Lynn and a coastal discharge.

‘Whitman & Howard, Inc., Hull, Massachusetts, Report on
Proposed Sewerage System and Sewage Treatment Facilities,
August, 1969. --
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The South Essex Sewerage District ( SESD) has a
primary treatment plant under construction in Salem with a
coastal discharge and is planning extension to secondary

• treatment. This district Includes Beverly , Danvers , Peab ody ,
Salem, and Marblehead.

In between these, Swampsoott presently has a municipal
system with primary treatment and a coastal discharge. Suf-
ficient space has been allocated there for extension to
secondary treatment. Should Swampscott wish to join a
regional system, it could divert its flows to the Ly nn eye—
tern via pumping facilities and a long force main. This,
however, does not appear to be a desirable solution because

• of extensive pumping requirements and because it would die—
charge int o a system being served by combined sewers.

3 The remaining north coastal communities , namely,
Manchester, Gloucester, Rockport, Essex, and Ipswich have

• existing systems or plans for secondary municipal wastewater
treatment and discharge to coastal waters. Accessibility to
coastal waters, topography, subsurface conditions, and
location of sewer service areas do not lend themselves to
regionalizatlon there.

In Technical Data Vol. 4 the upstream communities in
the Ipawich River basin have been shown as fo rming two
regional systems, one including North Reading and Middleton,

P and the other including Topafleld and Hamilton with Boxford
and Wenham joining at a later date. These plants follow
the basin integrity concept and would require advanced
was tewater treatment or, possibly, could support land die—
posal in view of the small projected flows. These communi—
ties have not been included in the SESD due to space limita—
tions in the SESD facilities, and in order to follow basin
integrity. Due to their expected small scattered service

• areas, they have also not been included in a possibly
larger Ipswioh regional system at this time . There are
various alternative s available to these communities in
terms of further regionalization and diversion to SESD.
However , except for possibly North Reading , none would
affect the Deer and Nut Is land Treatment Plant service
area. In 1970, North Reading studied the best methods for
sewerage and its engineers recommended individual treat-
ment , but also suggested negot iation with SESD. In the
upstream area of the Ipewich River bas in, there are a number
of issue s , such as local timing of implementation and water
supply Issue s that must be considered in detail to arrive
at a final plan. For example , the Division of Water Pollu—
tion Control (~~1PC) at this time has adopted a policy of
not allowing any treatment plants that would discharge to

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ •~~~
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the Ipswich River. On the other hand , in recognition of
increasing demand for water, the Division of Water Resources
(DWR) is considering various ways of providing additional
water to this basin.

Systems in the Southeas t Area of EMMA

In the southeast area, a number of alternatives are
available. The systems in Technical Data Vol. 14 were
established on the basis of drainage basin integrity, where
flows originating in the North River basin would not be
diverted from the basin.

In the case of the south coastal area, Hull,4 Cohasset, Scituate and Marshfleld are expected to retain
municipal systems. Presently, Hull is proceeding with a
municipal system. Cohasset has a municipal sy8tem providing
secondary treatment, Scituate is proceeding with plans
for improvements and Marshfield just completed plan-
ning to expand its system on a municipal basis, but providing
for the possibility of serving small parts of neighboring
communities.

In the North River basin, Rockland is expected to
continue as a municipal system due to its relatively new
plant with a planned upgrading of the plant in order to
maintain river flows at the head end of the river. The
communities of Pemb roke , Hanover and Norwell in Technical
Data Vol. 14 were grouped to form the North River regional
system with a plant in Scituate providing secondary
treatment with a coastal discharge. The North River area
has other alternatives, such as diverting wastewater from
Pembroke out of the basin to the planned Old Colony Water
Pollution Control District with Hanover and Norwell
providing joint treatment in the basin, or possibly

U —
~~~~ diverting Pembroke, Hanover and Norwell wastewaters out

of the basin to a regional plant in Marshfield. Rockland
could be incorporated in any of the plans. In any event,

• none of these systems are expected to affect the Boston
Harbor tributary systems.

• Systems in the Southern Section of EMMA

In the southern part , the Town of Avon, which drains
to the Taunton Rive r bas in , has been included in plans for
diverting it. wastewater to the Brockton system. This plan
was proposed by engineers study ing sewerage for the town and
is in conformance with the areaw ide plan of the Old Colony
Planning District.

3—5

~ 
-
~ :;T~~~~ 

• T~ Ti~E~
-
~~ 

.

~~ - - ~ i ~~~~~~~~~~ • ~~~



Systems in the Northwest Area of EMMA

The towns of Tewksbury and part of Chelmeford would
follow their present plans to join the Lowell regional
system.

Billerica, which Is presently upgrading its plant,
would continue as a municipal system discharging after
treatment to the Concord River. It would include treatment
for Carlisle, when that community needs service.

Weatford and parts of Litt].eton and Chelmeford would
form a regional system discharging into Stony Brook or the
Merrimack River.

A regional plant in Concord providing advanced treat-
ment and discharging into the Concord River would serve
Concord, Acton, a part of Littleton, and possibly Maynard.
Boxborough could also join this district when sewerage there
becomes necessary. Other regional possibilities exist for
the Concord area including the enlargement of the region to
include Sudbury and Way land.

In Technical Data Vol. 14, Sudbury and Wayland were
shown to form its own district and would be served by an
advanced treatment plant discharging to the Concord River.
A separate plant for Sudbury and Way].and was shown in this
study due to the proximity of these communities to the
Sudbury River, because of the distance of their expected

• service areas from the Concord regional system , and to
provide for the distribution of discharges along the river.

However, recent basin planning by the DWPC indicates
that discharge into the Sudbury River above Concord would
not be desireab].e. For a longer term future, thi8 would
have to be taken into consideration in locating plants in
the area ~r providing further regionalization at the Concord• Treatment Plant.

In the Aesabet River basin, Hudson would initially
remain a municipal system, but could join in a future
regional system with Bolton and Stow.

At the present time, Weatborough, Shrewsbury and the
western part of Marlborough have secondary treatment plants
discharging into the headwatere of the Assabet River. Some
allowance for future needs of Northborough has been provided
in the design of the Marlborough Westerly plant.

The western part of Marlborough , Northb orough, and
Westborough were considered in Technical Data Vol. 14 as
joining regional systems.

3—6
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• Recent information reflected in the Phase I Basin
Plans which cover the Marlborough, Shrewsbury , Northborough
and Westborougli areas indicates that Shrewsbury and West—
borough should regionalize themselves instead of going to
the Marlborough Westerly facility. In this case, the

• Marlborough Westerly Plant would receive flow from
Northborough, and provide secondary treatment while the
towns of Shrewebury and Westborough would be combined Into

• an advanced wastewater treatment facility located at a site
to be determined In the future. Again, none of these
systems are expected to affect systems operated by the MDC.

Systems in the Southwest Area of EMMA

The southern part of Bellingham is expected to be
oriented to a regional system in the Town of Blackstone.

Maximum Feasib le Deer and Nut Island Treatment Plant Service
Are a

The 60 municipalities shown In Figure 3— 1 were
selected as the maximum area that should be considered in
the expansion of sewerage systems tributary to the MDC Deer
and Nut Island treatment plants. Further engineering
analyses were then concentrated in this study on sewerage
service opportunities to these communities. The peripheral
areas were not analyzed further to find their desirable
local engineering solutions.

It should be noted, however, that management oppor-
tunities of peripheral systems by an expanded MDC organiza-
tion are not ruled out .

3— 7



CHAPTER 14

EVALUATION OF CONCEPTS STUDIED

General

Following establishment of the maximum feasible
service area and deletion of the peripheral area communi-
ties , evaluation was undertaken of the five concepts in
terms of communities to be served by Deer Island and Nut
Island treatment plants and those to be served by sub-
regional satellite treatment systems.

Evaluation Factors Used

In addition to the costs presented in Chapter 2,
other parameters of concern were identified and considered.

To aid in this, the factors were listed and defined
as shown below.

Engineering Factors

1. Total Capital Costs — includes the cost of all
materials, labor and equipment relating to the
construction of all treatment facilities, pump-
ing stations and interceptors — at current costs.

2. Annual Operation and Maintenance Costs — includes
the cost of all materials, labor and supplies
necessary to operate and maintain the treatment
facilities, pumping stations and interceptors,
based on projected flows — at current costs.

3. Conformance with Existing Sewerage Plans -

relates to the effect that each of the five
concepts would have on existing plans being
implemented by the individual communities and
the MDC and on adopted regional plans and state
implementation schedules.

4~ Ability to Handle Unanticipated Flows — reflects
the ease and additional expense of providing
additional, capacity in treatment facilities,
interceptors and pumping stations to handle flows
in excess of present projections.

5. Suitability to Phased Construction — refers to
the ease with which components of each concept
could be broken into portions for construction
schedulin g.

1 14— 1
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6. Plant Reliability — relates to the adverse
environmental impact that would result if a plant
failed and the untreated wastes were discharged
directly to a receiving water and the probability
of such failure occurring.

7. Generation of Sludge Ash — although the costs of
construction and operation of sludge facilities
are included in numbers 1 and 2, the quantity of
residual solids which must be disposed of is not.
It is this quantity which is to be addressed
under this heading.

8. Potential for Direct Water Reuse — relates to the
quality and locations of plant effluents dis-
charged under each of the concepts.

9.  Availability and Suitability of Land — includes
both the availability and suitability of land
for construction and possible future expansIon
of wastewater treatment plants.

Water Quality Factors

10. Impact on In—Stream Water Quality —

108. Resultant water quality after mixing and
dilution of effluent, assuming 10—year,
seven—day low flow.

lOb. The ability of the receiving waters to
handle the quantity and quality of effluent
discharged and maintain high water quality
at all downstream locations.

11. Effect on River Flows —

ha. Degree to which wastewater flows are re-
tained within the basins, and sections of
basins, wherein they are generated.

llb. Effect of wastewater flow8 on minimum and
maximum stream flows.

12. Impact on Groundwater Recharge — the degree to
which wastewater flows are avai lable for the
recharge of groundwater aquifers.

4
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13. Impact on Fish and Wildlife — potential for
changes in the abundance, diversity and distri-
bution of fish and wildlife species .

Soc io—economic Factors.

114. CompatIbility with State, Regional and Local Land
Use and Development Plans — comparison of pro-
posed collection, treatment, and disposal sites
with regional and local land use plans to identi-
fy conflicts with planned uses and failures to
support planned uses.

15. Effect on Employment and Income — net changes In
employment and Income of the region’s residents
resulting from changes in industrial, commercial
and service activities as a result of the waste—
water management plan.

16. Impacts on Agriculture, Forestry and Commercial
Fishing — changes In the yield of agricultural
and forestry activities and in the yield of
commercial fishers’ and shelifishery .

17. Opportunities for hecreation and Tourism — net
changes in the potential for utilization of
existing water related recreational facilities
and sport fishing and hunting opportunities; the
utility of, or access to, new facilities that
could be created.

18. Potential for Local Autonomy — the degree to
which centralization of sewerage services fore-
closes management options affording great
autonomy to local municipalities or subregions.

19. Costs to Local Communities — the relative finan—
cial burden imposed on each community by each of

• the five concepts.

Public Health Factors.

20. Protection of Water Supplies — potential changes
• in the quality and quantity of water presently

used, or which may be used in the future, for
drinking and other domestic purposes.
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21. Effect on Noise Levels — impact of net changes In
ambient noise levels which would result from
daily operation and maintenance.

22.  Impact on Air Quality — Impact of changes In
ambient air quality which would result from
implementation of’ the wastewater management plan.

Design Factors.

2 3. Visual , Cultural and Design Impacts — the visual
and cultural impact of the proposed wastewater
treatment plants on the surrounding area.

Qualitat ive Analysis of Concepts

In order to evaluate the 23 factors Identified in the
previous section, members of the Technical Subcommittee
independently assigned a relative rank of significanc e
using a range of one to 10, wIth one being the best , most
important or most significant . Following this, the rankings
of all Subcommittee members were averaged and are shown in
Table ~4i .

Similarly, each member of’ the Technical Subcommittee
ranked the alternatives in order of preference for each of
the 23 factors. These, again, were averaged and the results
are shown in Table 14—1.

Table 14—1 shows a summary of the rankings with the
conc epts in the following order of preference.

First Concept 1

Second Concept 14

Third Concept 2

Fourth Concept 3

Fifth Concept 5

I 
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TABLE LI~ 1. QUALITATIVE RATING OF CONCEPTS

Ran kIng of con cept s
Relative In order of’ prefer—
rank of ence(2) Concept No.

Factor factor(1) 1 2 3 14 5

Engineering Factors

1. Total Capital Costs 3.6 1 2 14 3 5
2. Annual 0 & M Costs 2.7 2 14 1 5 3

2a. Demand for chemicals
2b. Demand for energy
2c. Nanpower require-

ments

3. Conformanc e with Existing
Sewerage Plans 14 .14 1 2 4 3 5

14• Ability to Handle
Unanticipated Flows 3.6 3 2 5 1 14

5. Suitability to Phased
Construction 5.1 3 2 5 1 14

6. Plant Reliability 2.8 2 3 1 14 5
7. Generation of Sludge Ash 5.1 1 14 1 14 1
8. PotentIal for Direct

Water Reuse 3.8 3 2 5 1 14
9. Availability and

Suitability of’ Land 14.1 1 3 1 3 5

Water Quality Factors

10. Impact on In—Stream
Water Quality

lOa. Effect of effluents
on water quality
standards 2.0 2 3 1 14 5

lob . Capacity of receiv-
ing waters to handle
effluents 1.6 2 3 1 14 5

11. Effect on River Flows

h a. Ability to retain
flows in basin of
origin 2.9 3 2 5 1 3

lib. Opportunities for
flow augmentation
and flow stabiliza—
tion 3.2 14 2 5 1 3

14—5
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TABLE 14_i ( C o n t i n u e d) .  QUALITATIVE RATING OF CONCEPTS

Ranking  of concepts
Re la t ive  In order of p re fe r—
rank of e n c e ( 2 )  Concept No.

Factor  fac to r ( 1)  1 2 3 14 5

12. Impact on Groundwater
Recharge 3.6 14 3 5 2 1

13. Impact  on Fish and Wild-
l i f e  3.0 14 2 5 1 3

Socio—economlc Factor s

14. Compat ib i l i ty  wi th
State , Regional and
Local Land Use and
Development Plans 3.14 2 3 1 14 5

• 15. Effect on Employment
and Income 14.9 1 14 2 5 3

16. Impact on Agriculture ,
Fo re stry and Commercial
Fishing 5.5 3 3 3 2 1

17. OpportunIties for
Recreation and Tourism 14• 14

• 18. Potential for Local
Autonomy 5 .6  3 2 14 1 5

19. Costs to Local Cominuni—
t ies 14 .3  1 14 2 5 3

Public Health Factors

20. Protection of Water
Supplies 1.8 1 2 14 3 5

21. Effect on Noise Levels 5.3 1 1 1 1 1
22. Impact on Air Quality 3.8 1 1 1 1 1

Design Factors

23. Visual, Cultural and
Design Impacts 14.8 3 1 14 1 14

WEIGHED TOTALS

Engineering Factors (1—9) 614 91 108 91 1314
Environmental Factors (10—23) 129 131 1514 126 1514

TOTAL 193 222 262 217 288

RANK 1 3 14 2 5

1. Lower ranking shows higher significance.
2. A ranking of one represents highest preference.
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Elir!ination of Concepts  3 and 5

As a result  of the evaluat ion performed by the
Te c hnical Subcommit tee , and in consideration ef the concerns
of the  gener ’al publ ic , it was dec ided that Concepts 3 and
5 should be eliminated from further consideration.

Conc ept 3. Concept 3 was determined to be
deleterious to river flows in that all wastewaters from
the  service area would be conveyed out of the  inland areas
of the  drainage basins to the ul t imate  disposal in the
Boston Harbor area via the Deer and Nut island t reatment
p l a n t s.

Concept 3 was furthermore determined to be incom-
p at ib le  w it h  local plans , pa r t i cu la r ly  in re la t ion  to the
o ngoing plans of the  nine communi t ies  in the  southwest
sector of the  s tudy area .

• Five communit ies  in this area currently provide some
degree of sewer service. They are Ililford, Franklin, Ned—
field , liedway and Nillis.

These communities are expected to continue providing
sewer service which will be expanded in some cases to form
regionalized systems .

The Town of ~ilford Is expected to retain itsmunicipal plant by upgrading It to produce a higher quality
e f f l u e n t .

The Towns of Holl is ton , Medway , Franklin , Wrentham
and the northern part of’ Bellingham are expected to join the
Charles River Pollution Control District which currently
cons ists of Franklin and Medway . A second regional district
is expected to be developed to meet the needs of rlillis and
Nedfield.

The sou thern part of BellIn gham, because of its
geographical location, is better served by discharging its
wastewaters into the Blackstone drainage basin.

The Town of Norfolk is not expected to require sewer
service until after the year 2000. To minimize internal
pumping requirements the western part of Norfolk is expected
to join the Charles River Pollution Control District and
the eastern part of Norfolk would join the 11edfield—~il1isregional system.
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It was also felt that Concept 3 could not be Imple-
mented in time to satisfy the immediate needs of the upper
Charles River area. Although this concept was found to be
cost effective, this was only In terms of wastewater dis-
posal and did not include water replacement considerations .

Concept 5. As in the case of Concept 3, Concept 5
was found to be deleterIous to river flows in that the
nature of its configuration will not provide flows at loca-
tions needing augrientation .

Concept 5 also proved to be unacceptable to the
communities outside of the E~’1MA area with suitable land
application sites to which the secondarily treated effluent
was to be piped for disposal by either spray irrigation or
rapid infiltration techniques as discussed In Technical Data
Vol. 5.

Furthermore, the state—of—the—art for disposal of
ef f luent on the land is rela tively undev eloped, with the
long tern effects of such a procedure not fully understood ,
especially at the scale contemplated in Concept 5. For
these reasons, it was felt that additional Investigations

• are required before such a laree scale system could be
recominer.ded for this area.

It must be noted here~, howev er , that t he eliminat ion
of Concept 5 from further considerations as proposed in this
study is not intended to eliminate land application as a
treatmen t technique in sma ller scale systems where local ized
situations permit land application.

Selection of a Concept

Upon evaluation of all the factors affecting the plan
selectior. process shown in Table 14—1, it was decided by the
Technical Subcommittee that a moderately decentralized
system would be the best overall solution considering river
flows, increasing demand and decreasing opportunities for
water—oriented activities, and the difficulties associated
with extensive interceptor construction through urban
areas and the filling of Boston Harbor.

Considerable concern had been expressed at the public
meetings about the need for additional flow in various
rivers, notably the Aberjona , Sudbury , Neponset, and Charles.
Of greatest concern was the potential for serious flow
problems in the Charles River as presented by the Geological
Survey (GS) in the Southeastern New England Study (SENE )

• 14— 8

~~ • : ‘ ~~~~ ______
- - T~~~~T ii~

_
~ ~~~~~

__
~~ ~~~~~~~~~~~~



conducted by the flew England River Basins Commlsslon*. The
study concludes that a threat of zero flow exists in the

N Charles River during a number of days each year if the
i’resent practice of water withdrawal and diversion to the
I:arbor is continued to meet future needs. Also , an earlier
study ** found that development of low flow augmentation
reservoirs on the Charles River is not feasible.

Past studies for other river basins also Indicated
problems of low flow. For example in the Neponset River
basin a study in 1969*** identified the need for improving

• low flow conditions in addition to pollution abatement as
a prerequisite for enhancing recreational needs. Following
the above study , an inventory of potential reservoir sites
was conducted in the Neponset River basin**** . Of the 50
potent ial sites Ident if ied, only 9 would yield an average
flow over one million gallons per day (rngd) and the largest
would yield an average of 3.6 mgd. It appears that an
average of about five mgd could be developed. However, such
developments would require displacement of houses, roads and
industry .

In addition to river flows, concerns expressed at
• public meetings centered around Harbor filling required to

provide secondary treatment, the environmental and health
• effects of the facilities, the discharge and its impact on

the beaches and the fishing industry, and the effects of
construction activities on the neighborhoods surrounding
the facilities.

In relation to the satellite plants, concerns were
expressed over the impact of such facilities on water

• quality especially under low flow conditions, or property
values, and on -the possible loss of taxable property.

*‘!Qround_Water Management, Charles River Basin, Massa—
chusetta” Section 3.03 United States Department of the
Interior Geological Survey, Open—file Report by Michael
H. Frimpter, 1973.

**Department of the Army , New England Division, Corps of
Engineers, Memorandum — Water Resources Development
Plan s Charles River Watershed, Massachusetts, April 28,
1 97 2.

***Rept,~rt of the Metropolitan District Commission and The
Department of Natural Resources Relative to the Depart-
ment of Natural Resources Carrying Out Certain Water
Management Pro4ects on The Neponset River and Acguirlng
Certain Lands Adjacent to the River for Conservation
and Recreation Purposes, The Commonwealth of Massa—
chusetts, House No. 4940, December 1969.

00’~Inventory of Potential Upstream Reservoir Sites —N’eponset Study Area, Massachusetts. U.S. Department
of Agriculture, Soil Conservation Service, October 1970.
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The decentralized concept selected was as follows:

1. Development of treatment plants In the Upper
Charles River basin In accordance with on-
going activities, namely, plants in Medfie].d,
Medway and Milford .

2. Consideration of augmenting flows in the Aberjona
River thro ugh a smal l (about 2 mgd ) highly ad-
vanced wastewater treatment plant located there
or by other means .

o 3. Development of satellite treatment facilities in
the Neponset River basin area.

~~ Development of satellite treatment facilities to
generally serve the communities of the Wellesley-.
Framingham Interceptor system by locating dis-
charges either to the Upper Sudbury River or the

H Middle Charles River.

To finalize Item 14, It was decided to quantify and
evaluate several alternatives described in the next chapter.

14—10

4 ---- • .  • -- -. -
~~~~ 

-

‘~~~
;-

,
~ 

-.--- 

~~~~~~~ . - ~~~~ ~~~~~~~~~~~
- ‘

~~
*

~~~~
—

~~



CHAPTER 5

DEVELOPMENT AND EVALUATION OF ALTERNATIVES

Genera l

Four satellite treatment plant alternatives were
selected by the Technical Subcommittee for consideration
during this evaluation. The four alternatives retain the
service area for the Deer Island Treatment Plant as
developed in Concept 1. Various service areas for the Nut
Island Treatment Plant were then investIgated and are
briefly described In the following sections. Under all four
of these alternatives, the flows from the remaining communi—
ties In the present Nut Island Treatment Plant. service area
(as shown in Table 5—1) not mentioned in the following
sections, would continue to be transported to the Nut

H . Island Plant for treatment , and effluent discharge to the
Harbor .

V

TABLE 5— 1. NUT ISLAND TREATMENT PLANT
PRESENT SERVICE AREA COMMU NITIES

Community name

Ashland Stoughton
Bra lntree Walpole
Brookline (part) Wellesley
Canton Westwood
Dedham Weymout h
Pramlnghain Boston
Hlngham 

~~ 
Dorchester

Holbrook’ / FNWY—JMACA
Milton (part ) Hyde Par I
Nati ck Mat tap an~?)
Needham Rosllndale (2 )

• Newton (part ) West Roxbu ry
Nor wood
Quincy
Ra ndolph

1. Presently not contributing flow to the MDC .
• 2. Negligible area s of Matt apan and Roslindale that con-

tribute to the Deer Island Treatment Plant are consid-
ered tributary to the Nut Island Treatment Pla nt .

5—1
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Alternative A

Alternative A shown in Figure 5—1, consists of a
t plant discharging to the Middle Charles River (Wellesley—

Dover—Needham) and a plant discharging to the lower Neponset
River (Dedham—Canton).

Middle Charles River Plant (Wellesley—Dover—Needham—
Natick Area) to serve Hopkinton, Southborough, Ashland ,
Framinghain, Natick, part of Wellesley, and after the year
2000, Sherborn and part of Dover. Plant data is as follows:

• Size — 3l mgd

Capital cost — $149.6 million

Annual O&M cost $ 3.1 millIon

Lower Neponset River Plant (Dedharn—Canton Area ) to
serve Stoughton, Sharon, Walpole, Norwood, Westwood and Can-
ton. Plant data Is as follows:

Size 31 mgd

Capital cost — $49.6 million

Annual O&M cost = $ 3.1 million
Alternative B

Alternative B, shown in Figure 5—2, includes a larger
plant discharging to the lower middle Charles River (Dedham—
Boston) and a plant discharging to the lower Neponset River
as In Alternative A .

Lower Middle Charles River Plant (Dedh am—Boston
Area~ to serve ~outhborough, Hopkinton, Ashland, Framing—ham , Natick , Needham , parts of Wellesley, Dedham, Newton,Brookline , and after the year 2000 , Sherborn and Dover .
Plant data is as follows:

Size — 57 mgd

Capital cost — $81.0 million

Annual O&M cost $ 5.3 mIllion

Lower Neponset River Plant to serve the same com-
munities as outlined In Alternative A.

5—2
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Alte rnat ive C

Alternative C is shown in Figure 5—3 and includes
three satellite plants .  One would be in the middle Charles
River area as in Alternative A. A second plant would dis-
charge to the lower middle Charles River area, with the
third plant discharging to the lower Neponset River area.

Middle Charles River Plant to serve the same com-
munities as outlined in Alternative A.

Lower Middle Charles River Plant to serve Needhazn,
and parts of Dedhain, Newton and Brookline and after the year
2000, part of Dover. Plant data Is as follows:

Size — 27 mgd

Capital cost = $146.0 million

Annual O&M cost = $ 2.8 million

Lower Neporiset River Plant to serve the same corn—
munities as outlined in Alternative A.

Alternative D

Alternative D, shown In Figure 5~ 14, provides for three
plants, each discharging Into a separate river. One would
discharge to the Upper Sudbury River (Framlnghaxn area), an-
other to the lower middle Charles River area, and the third
to the lower Neponset River area.

Upper Sudbury River Plant (Framingham Area) to
serve Southborough, Hopklnton, Ashland and Framlngham with
discharge to the Sudbury River. Plant data is as follows:

Size 19 ingd

Capital cost — $35.0 million

Annual O&M cost = $ 2.1 million

Lower Middle Charles River Plant to serve Natick,
Needham, and part of Wellesley, Newton, Brookline, and Ded—
ham, arid after the year 2000, Sherborn and Dover. Plant
data is as follows:

Size 39 mgd

Capital cost — $61.0 million

-I 

Annual O&M cost — $ 3.8 mIllion
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Lower Neponset River Plant to serve the same
communities outlined In Alternative A.

Evaluation of Alternatives

- - 
Costs reflecting all facilities of the satellite and

the Deer and Nut Island systems, including Interceptors,
pumping stations and treatment plants, for each of the four
alternatives studied, as well as the costs associated with
Concept 1, are shown In Table 5—2. Peripheral area systems
are not included .

Since at this point In the study cost estimates were
developed on a more detailed basis, these are not comparable
with costs for concepts presented in Technical Data Vol. 4.
In addition Concept 1 as presented here is a slight modifi-
cation of the original Concept 1. The footnote on Table 5—2
describes this difference.

Impact analyses of the various satellite treatment
plants are presented in Technical Data Vol. 13, and l3A
through 13D.

Upon further analysis of the Neponset River, the
Massachusetts Division of Water Pollution Control recom-
mended that if a satellite treatment plant is located for
discharge to the Neponset River, the plant should be located
as far upstream as possible to provide maximum benefit to
the river, particularly during the dry sunu-ner months.

A plant in the middle Charles area was considered
vital to provide effluent for low flow augmentation. As
mentioned earlier, investigations (by the Corps of Engineers
and the United States Geological Survey) for other means of
flow augmentation in the Charles River were found not
feasible and the need for conserving river flows was
shown to be critical (by the United States Geological Sur—

- - vey). In terms of location, the lower middle Charles plant
would be undesirable due to the flat, slow flowing river in
that location. However, an upper middle Charles plant
discharging immediately below the Cochrane Dam would be In
a location where the discharge would benefit from the rapids
section that is over one mile long.

In addition to these considerations, the plants will
also serve to reduce flows to the Nut Island Treatment Plant
and will reduce the need for relief lines along the
Wellesley Extension Sewer , the New Neponset Valley Sewer,
and the High Le vel Sewer.
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Providing a 2 mgd wastewater treatment plant in the
AberJona River area would cost on the order of 9.7 million
dollars to construct and about 0.7 million dollars per year
to operate. These costs represent treatment processes
presented on Figure 7—4 of Technical Data Vol . 2. On the
bas is of operat ing costs alone , this would be in excess of
three times the cost of using MDC water for augmentation.
In addition to this, other alternatives of flow augmenta-
tion should be considered such as groundwater pumping during
low flows and recharge during high flows.

A wastewater treatment plan t discharging to the
Sudbury River in the Framingham area was considered as not
providing -ì significant improvement in flows due to the
large storage potential In the flat swampy areas downstream.
In addition, opportunities for low flow regulation exist at
MDC reservoirs and groundwater recharge opportunities exist
by regulation of the existing dams.

Comparative stream flow data pertinent to the
rivers receiving the discharge from the satellite treat-
ment plants is presented In Table 5—3.
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CHAPTER 6

THE RECOMMENDED PLAN

General

The Recommended Plan was selected by the Technical
Subcommittee In accordance with the following conclusions:

1. A plant discharging to the middle Charles River
area would be of maj or benefit in maintaining
river flows. However, such discharge should be
in the upper section at Cochrane Dam to obtain
maximum benefit from the physical characteristics
of the river.

2. The location of a discharge on the Neponset River
should be as far upstream as possible to provide
the maximum benefit to the river, particularly
during the dry sunmier months.

3. While flow augmentation in the Sudbury River
may be beneficial, discharge from a treatment
plant in the Frainingham area would be of limited
value due to-the river’s wide, flat configura—
tion and adjacent marshlands.

1~. A small treatment plant on the Aberjona River
does not appear to be a cost—effective method
of low flow augmentation. A number of other
flow augmentation alternatives are available
and should be investigated first.

Description of Recommended Plan

As shown in Figure 6—1, the service area of the Deer
Island Treatment Plant would be enlarged by three conununi—
ties, the service area of the Nut Island Treatment Plant
would be reduced , and the outer area in the southwestern
part of the Metropolitan Sewerage District would be provided
with wastewater treatment facilities in the upper Neponset
River and the middle Charles River areas. The Recommended
Plan encompasses 5]. communities, eight more than are
presently MSD members, and Is discussed in detail In
Technical Data Vol. 15.

The recommendations are based upon providing secondary
treatment at the coastal plants and advanced treatment at
the inland plants. Toxic substances in industrial wastes
would be subject to EPA pretreatment regulations prior to
discharge into sewer systems .
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Boston Harbor. The present prImax~y treatment
plant at Deer Is land would be expanded , upgraded and ex-
tended to a secondary treatment facility handling antici—
pated average flows of 1100 mgd in the year 2000. DetaIls
on this are presented in Technical Data Vol. 10. The Nut
Is land primary treatment plant would also be expanded,
upgraded and extended to secondary treatment in order to
handle an anticipated average flow of 130 mgd in the year
2000. Details on this plant are presented in Technical
Data Vol. 11. The two plants are currently designed for
3113 mgd (Deer Island) and 112 mgd (Nut Island). Site op-
tions for these expansions were investigated and site

• layouts were selected for cost estimating purposes subject
to detailed engineering and environmental analyses. The
sludge produced at these facilities would be incinerated
rather than discharged Into the Harbor in accordance with
a plan selected by the MDC from another study*. These
improvements will benefit overall water quality, help
safeguard public health, and enhance water—oriented
recreation. It should be noted, however, that the restora—
tion of Boston Harbor water quality will also depend upon
abating several other causes bf pollution, notably corn—
bined sewer overflows. Recommendations for the regulation
of these are presented in Technical Data Vol. 7.

Neponset River. An advanced wastewater treatment
facility would be located in the Canton—Norwood area. It
would treat approximately 25 mgd in the year 2000 from the
towns of Canton, Norwood, Walpole, Sharon and Stoughton.
This facility would reduce the service area of the Nut

* Island Treatment Plant and keep reclaimed wastewater as far
upstream in the Neponset River Basin as possible . The

- highly treated effluent should help the Neponset River by
improving flows in dry summer months.

Charles River. The middle reach of the Charles
- 

River would be the location for an advanced wastewater
treatment facility to serve the towns of Wellesley, Framing—
ham, Ashland , Hopkinton, Natick and Southborough as well
as Sherborn and part of Dover when local sewerage systems

- are provided there . This 3l—mgd facility would reduce• flows to the Nut Island Plant and help retain reclaimed
wastewater In the Charles River Basin.

c
t ‘A Plan for Sludge Management, prepared for the Common—

wealth of Massachusetts Metropolitan District Commission,
by Havens and Emerson Consulting Engineers, June 1973.
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Aberj ona River. An advanced wastewater treatment
facility of about 2 mgd In the Woburn area would be under

- consideration as an alternative to serve the special purpose
of augmenting flows in the Aberjon a River during summer
months. Other means of providing low flow augmentation
should be evaluated first to determine which is the most
cost effective solution. On this basis and because such a

• small flow reduction would not change the system downstream
from this possible plant, the plans and projects evaluated
hereinafter in this report do not include considerations of

• the construction of a treatment plant on the Aberjona River.

Recommended Facilities

The projects under the recommended plan are shown on
-~~ Figure 11—2 in Technical Data Vol. 15. These projects are

shown in accordance with the new sequence numbers.

Figure 6—2 lists the recommended projects along with
their cost arid anticipated time schedule for completion.
This schedule represents the final negotiated (new) sequence
of projects following an earlier construction schedule
selected by the Technical Subcommittee and presented in
Chapter 7 as a construction staging alternative entitled
Postponement of Secondary Treatment. The diagram also
presents the scheduling of each of 52 projects showing
the three steps of implementation, namely:

Step 1 — Facilities Planning

Step 2 — Preparation of Construction Drawings and
Specifications

Step 3 — Construction

Each of the facilities built is expected to be in
operation at the end of Step 3.

In addition, three anticipated requests for authoriza—
tion and funding by the Massachusetts Legislature are shown.

Details regarding each proj ect are presented In the
appropriate technical data volumes listed on the inside
cover .

6—~

___

~~~~ 
T~~~~~~~~~~ ’ 

~~~~~~~~~~~~~~~~~~~~~~



- 

I
3Iq40ICI .O 1(1(1 U C TIN COST
015 000 lt1CIlPt 51’~~ 51 I OP 575 117* Ii?? Il l 574 IllS Ml 1112 113 pIp, 40 ls~ 511 40

001 7.1:11124 1’ 00073440101 U 4
ISO 0154004 3040 01047CO3040

- I II~~~~~~~~~ rIO 11.510 ,40 U • I

- - 7 - - 0040011 OS’~ 101OliU~~ O 111.40 U U
- , 44 ~~~~~ 3OIIu, • •

• 1~ SIII .o. n-~,. - 1.011,001 U U

S S~~ l •~~~ 5140~~~ 00 511.010 — — ____

• I! I - 0101110 155 11, 40 , 110 — — — — — —S 
~ • I •‘ 11110 40 • U 51

• •~ ~ . -— 4,. s 200 010 010 • U 51

• 40 ‘ 0.,~ 0010410111 1114010001 20, 011.100 . U — —* II I •40I  ‘. 4 0 1 1 . 4, 0  19, 400 , 40 
4

II 4 ø01~ 1(4001 ’ ..l 0 07.111.010 
4

INI - -. - 10040011 4000 01 0951 11 11 011.40 s ¼ ~ ~~~~ %‘J.N.Tl%’ %%%% I~~XSOS % W5 00~ S

~~~~~~ 
40, ) t I l l

-
_
~~ .-• . 00001140

1’ 2~ # 403019 40~ I 010100001 23, 011, 010

- ‘ I 30*~ 40 II ’ - 110. 04 . IV V . 402 .40 •
II 1• ~ 01.000.400 — — 

• — — S 
—

-* ~~~i ,-..,.p~ 225 11401 4 0 4 0  U

11 0 $11151 4001 1.120.101 
4 U • 51

41 - ‘ - - 101.40 
4 • •

Ii ~ I’~~~~’~~ 3 11 HO ill 1.010 ,40 • —
‘ ‘ *~~~1 IH ‘ III . ~, iii 11.012,40 

4

r l~ .~ ~ 0il 1 ’1( 01 1. 2,1 .111 4

27 0 l~44 0 l  410 4 40 1$ 0. 711 .010 - • — • 
I — •

70 07 11~ICT 3 ~ - ‘ z.noo.* • — — —
1 ‘ ‘~ 1 1.115 ,010 — • 

S

10 - . ‘.#~ o• a~ S 1. 441440 — • 
•

00 0! 1OS~40 Ill ~ 0 4 0 4 0  — U
71 0~ “~~~~• ‘40 3 07 05.440 •
. 1 27 4 001011 11110 1 410 100 • —

71 70 ,‘. 0 1~ ’ ‘ 1 3 4. 000.100 •
• 4 20 4I~”l 40 0 0 121.40 • 

I

10170911 1 •
17 24 $1011 11000 205,111 • 

I 
_ _

II 75 P OlPIN 05 4 ,40.40 U

Id N 4000 12400 100 5 dl 4. 7,176 .000 
2

1’ 01 .101’-l, 010012 1 1044. 0.09. 0441 401.40 U
4 ‘~ • 0-0 0.42440 —

- 
— U

V N ‘*40So ’p~ 47-00 1.007 40 l~~~~~~~

01 ~0 111010 0 1 40.111 51
01 01 .0911 II’ 1 i’d 12 1.111.011
11 II 0051111 II? 0 111.011
II N i40.151 ION 0 9 4 4 0- . 

— ——— — —
10 II 011400140100 3 1,112,111
40 11 $10140 000 3 1.471.001

N 00 ~~~~~ In I.
11 II 4040011930 0 III , 024.iti 121.00

00 00 0041010* 7,0 3 11. 11 7 ,00,40

• 10 4001 11711 1 100, Il . III 551,119

01 11 00114119 030 0 024. 001 1.11,111

00 01 1,409 040 3 4-43 . 0140. 1041 4 .711,111
11 • 4000000 ~~~~~ I -4~ 01 .40
01 01 11 0 1 0 0  104101 I 4 4 4 , 4 4 .0.4 0-4 ?.IU,

01 11 11 114011 01100 1 4-0

*01 IIpJ •*710
111101* 0 1 0 0 0 4  00010

I 
____ _ _ _ _ _ _ _ _  

_ _ _ _ _ _ _

~ ~~~
i-

~~~: 
~~~~~~~~~~~~~~~~~~~~~~~~~ -

~~~~T 
- 

~~~~~
— -

~~~~~~~ 
-
,

_

_

_

~~~~~~~~~~~~~~~~
- -

--
~~~~~~~~~~

~-



~~~~~~
- -

~~~~~
-- 

~~~~~~
- 

~~~~~~~
- 

~~~~~~- -~~~~
- -

~~~~- -~~~~~~
- -

~~~~
-- 

~~~~~~~

- 1 -~~~~

- -

~~~~

- -

~~~~

- 

~~~~~~~

- -

~~~~~

-- -

~~~~

-- 

~~~~~~

-

— —— —— — 51

— 51 fF1 I

— — ‘I 1904010101 040900 04099 lIT ~~~ 
000001CI 40 II” I

— 7 40J9003 40 1*011(0 II 0409 50001 00 *~Lf$40dFP0l 00I 01(440 J.41C1410111 1(001114 741000140101 SI 7400400101— — I 40013 40 1197l110dt10I1 , 40

~~ ~~~~ 
v~~w~ ~~~~~~ 0 72403 ~~ o~ 040 04113 06 o4011 0070 074 7400 700793

— . _ 4 I l1 lQ* 17I00 01 11’S 10400 OldOllIIl -~~~ —~~~
_________ I I I P / i  404000(01 l,P4T011 ’t, 114 01 1040110 111010 1

- 014111 1 447  412(0 aol,S 000030414001 UNI T . 110
III *490 I. 1(040,1/ Od SIM , 12101 340 40 rot 00461111
•6? .

I II 00146101 Pta?3 40 (FOIl 10101511 149 41000! 7040(2 310101
I I 40 40 1 1$I049 4010119* II0f4001I 1041(5 II 11(11101

— 
011000 104400070 0(0019511. III (040170 0*450 40 5120 110(4

~ / , 001 / 3 0 5 1 1 4 0 3 4 0 0 1 0 4 4 1 1 1 4 0 1 1 011C15$I Pl lII 00001

U

— 

— •— —— — —— — 5 1
U — —
.

~~~~~~~
— —

— •I~~~~~~ — —— 5 1—  — ——  • — —
—  11 — —

— — U • 
— — 51

— — 
I 

— 
S

I — ‘ —

F —
~~~~~~~~~

—
— 5 1— —  —

I — U — —  ——U I.~~~~~~~~~~ 51

U

~

• — — — —
U — — —  —
— 51 — — —
• I S 

—
• —  I i  ——. L_ 1_ .  

~~~~~~~~~~~~-I — — — —— — —U — — — —
, 
—

U — ‘ — 

FIG Ô
MDC CONSTRUCTION STAI ING PROGRAM

FOR WASTEWATER MANAGEMENT
RECOMMENDED PLAN

- -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - . - —- -

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



CHAPTER 7

CONSTRUCTION STAGING ALTERNATIVES

General

Prior to arriving at the project sequence presented
in Chapter 6, two other alternatives were considered in
carrying out the recommended plan . These two alternatives
which relate to the t iming of construction for the satel-
lite treatment facilities and the extension to secondary
treatment capabilities at the Harbor plants are discussed
in the following paragraphs.

Several factors played a major role in the develop-
ment of the sequence of construction alternatives. One is
the physical needs of systems to handle wastewaters ade-
quately . The second Is the relative water quality objec-
tives achieved in the EMMA area per dollar expended. The
third is a recognition that all funds or approvals needed
to Implement the entire program may not be available in the
time needed.

Six priority categories were established. These
contain treatment plants, Interceptor and pumping station
relief or upgrading, toget her with water pollution control
facilities, interceptors and pumping stations that are to
be added to adequately handle the projected flows and
pollutants from the service area.

Postponement of Satellite Plants and Secondary Treatment

This alternative Is the postponement of secondary
treatment ~t the Deer and Nut Is land treatment plants andthe postpo~. ~iient of satellite plants on the Middle Charles

-
~~~~~~ 

Ri ver and the Upper Neponset River.

f Table 7—1 shows the proposed sequence of projects
under this alternative, along with the sequence number of
the recommended construction staging program. Table 7—2
shows the funding requireme nts for each priority gro up .

Priority 1 Proj ects. Major items included under
Prior i ty 1 are inf iltration/inflow analysis of the South
System (sewers draining to the Nut Island and the proposed
satellite treatment plants on the Charles and Neponset
rivers); construction of sludge management facilities to
serve Deer and Nut Island treatment plants; expansion of
primary treatment facilities at Nut Island; and construction
of facilities pertaining to the abatement of combined sewer
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TABLE 7-1. ALTERNATIVE CONSTRUCTION STAGING PROGRAM
WHERE SATELLITE PLANTS AND SECONDARY TREATMENT ARE POSTPONED

Sequence No. Priority Sewer
Alternative New (.i) No. Description section No.

1 1 1 Sludge
management-
(primary)

2 2 1 I/I analysis
(South
System)

3 Wellesley 106,105,
Ext. S. 104,103,

102,101,
100,99 ,98

14 5 1 N.I. Primary
Exp.

5 5 1 N.I. Outfall

6 14 1 Framlngham 134,133B ,
Ext. S. 132

7 16 2. Lower Brain—
tree Conn. S. 125 branch

8 17 1 Braintree—
Weymouth P.S.

9 18 1 Hingham F.M.

10 1 New Neponset 111,112,
Valley S. 113,1114,

•~0~~ 115

11 19 1 Stoughton
Ext. 5. 119,121

12 20 1 Walpole Ext. 116,117
S. 118

13 2]. 1 No . Charles
Metro. S. 63

114 3 1 Dorchester Bay
Comb . S.
Overflows
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TABLE 7-1 (Continued). ALTERNATIVE CONSTRUCTION STAGING
PROGRAM WHERE SATELLITE PLANTS AND SECONDARY TREATMENT

ARE POSTPONED

Sequence No. Priority Sewer
Alternative New(J.) No. Description section No.

15 14 2 I/I Analysis
(Nort h System )

16 22 2 Milibrook
Valley S. 814,85

17 23 2 Quincy,  P.S.
and F.M.

18 214 2 North Metro.
5. 17

19 25 2 Chelsea
Branch S. 57

20 26 2 Stoneham Ext .
S. 51

21 27 2 Stoneham Trunk
5. 142

22 28 2 East Boston
Steam P.S .

23 29 2 Charlestown
P.S.

214 30 2 Alewife Brook 
P

P.S.

25 31 2 East Boston
Electric P.S.

26 2 New Neponset 107, 108 ,
Valley S. 109,110

• 27 32 2 Houghs Neck
P.S.

28 13 2 Neponset R.
Comb . 8,~Overflows

29 12 2 Charles R .
Comb . S.
Overflow s

7—3
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TABLE 7—1 (Continued) .  ALTERNATIVE CONSTRUCTION STAGING
PROGRAM WHERE SATELLITE PLANTS AND SECONDARY TREATMENT

ARE POSTPONED

3e~uence No. Prio r ity Sewer
Alternative Mew (i) No. Description section No.

30 33 3 SomervIlle—
Medford
Branch 5. 35

31 314 3 South Charles
Rel. S. 14A ,11H

32 35 3 Wakefield 50—60, 60—
Branc h S. 149,59...14 9

33 36 3 South Charles
River S. 5A ,5B

314 6 3 D.I. Primary
Exp .

35 37 14 Cummingville
Branch S. 147— 86

36 38 Li Hingham P .S.

37 39 14 Revere Ext. S. 57A ,62

38 ~40 14 Lynnfield Ext.
S.

39 10 LI Middle Charles
R. Treatment
Plant

140 11 LI Upper Neponset
R. Treatment
Plant

141 141 II Ashland—
Hopkinton
Ext. S.

142 142 11 Weston—Lincoln
Ext. S.

113 143 Southboro Ext.
S.

7_ 1~
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TABLE 7—1 (ContInued). ALTERNATIVE CONSTRUCTION STAGING
PROGRAM WHERE SATELLITE PLANTS AND SECONDARY TREATMENT

ARE POSTPONED

Sequence No. Priority Sewer
Klternative NewUL] No. Description section No.

1411 144 11 Sharon Ext. S.

145 7 5 N . I .  Secondary
Ext .

46 8 5 D.I. Secondary
Ext.

47 9 5 Sludge Manage-
ment (Secondary )

48 145 5 Stoughton Ext. 119,120,
5. 121

149 146 5 Wilmington
Ext . S. 89 ,90

50 147 5 North Metro. 414.5,67,
S. 112

51 48 5 Westwood Ext .
S. 135,136

52 119 5 Wakefield 59—141,58—
Trun k S. 141,87~ 140

53 50 5 Wakefield
Branch S. 50—60

511 51 5 So. Charles 4H ,4G , LIF ,
Relief S. 3E,3F

55 52 5 So. Chaibles
River S. 5C

56 15 6 Inner Harbor
Comb. S.
Overflows

1. Acceptable to EPA .
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TABLE 7—2. FUNDING REQUIREMENTS FOR ALTERNATIVE
CONSTRUCTION STAGING PROGRAM WHERE SATELLITE PLANTS

AND SECONDARY TREATMENT ARE PROPOSED

Priority Total cost ,
No. $

On—going $ 21,1814 , 000

1

2 132 ,35 0,000

3 148 ,1436 ,000

14 116,538 ,000

5 286,689, 000

6 86,000 ,L000

Total $9214,14314,000 (2)

1. Add $5,440,000 to cover primary tanks at Nut Island .
2. Does not Include Localized Remedial Measures for Corn —

bined Sewers (approximately $13,000,000) which should
be carried out throughout the project .

overflows in the Dorchester Bay area where most of the
downtown beaches are located . The interceptors included
under Priority 1 are those currently taxed to their capacity
or expected to reach capacity In the near future.

Priorit’~ 2 Projects. Major items included as
Priority 2 Projects include the Infiltration/inflow analysis
for the North System (sewers draining to the Deer Island
treatment plant); upgrading of several major pumping sta-
tions; and abatement of combined sewer overflows In the
Neponset and Charles River areas. Interceptors included as• part of Priority 2 work will require relief as the service
expands in terms of population and sewered acres.

7—6

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ______



Priority 3 Projects. The major item included In
Pr iority 3 Is the expansion of primary treatment facilities
at the Deer Island Treatment Plant. Interceptors Included
in this category are those projected to be inadequate in
the future.

Pr iorI ty 14 Projects. The major Items included In
PrIority LI are the cons truct ion of two new satellite treat-
ment plant s on the Charles and Neponset rivers. Numerous
Interceptor facilities are included in the Priority 14
grouping cons ist ing of relief lines, and new lines to sewer
additional communities. Additional communities that are
expected to be added and require new extensions are Hopkin—
ton, Southborough , Lynn field, Weston , Lincoln and Sharon.
These have been included in Priority 14 because they are not
currently contributing flow to the MDC system.

Priority 5 Projects. The major items included in
the Priority 5 work program include the addition of secondary
treatment capabilities at the Deer and Nut Island treatment

0 plants and expansion of sludge management facilities asso-
ciated with these additions. The interceptors associated
with the Priority 5 work program are the last of those
expected to require relief during the time frame relating
to this study .

Priority 6 Projects. The item listed as Priority 6
• in the construction staging program relates to the abate-

ment of pollution from Inner Harbor combined sewer overflows.

Postponement of Secondary Treatment

This alternative consists of the postponement of
providing secondary treatment at the Deer and Nut Island
treatment plants until a later date after most of the com—
bined sewer overflow projects are completed.

Table 7—3 shows the proposed sequence of projects
under this alternative and Table 7— 14 shows the funding
requirements for each priority group.

Priority 1 Projects. Major items included under
PriorIty 1 are Infiltration/Inflow analysis of the South
System; construction of sludge management facilities to
serve Deer and Nut Island treatment plants; construction of
new satellite treatment plants on the Charles and Neponset
rivers; expansion of primary treatment facilities at Nut
Island; and construction of facilities pertaining to the
abatement of combined sewer overflows In the Dorchester Bay
area where most of the downtown beaches are located.
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TABLE 7-3. ALTERNATIVE CONSTRUCTION STAGING PRO•GRAM
WHERE SECONDARY TREATMENT IS POSTPONED

Sequence No. - 
Priority Sewer

Alternative NewI~i~ No. Description section No.

1 1 1 Sludge
Management

2 2 1 I/I Analysis
(South System)

3 10 1 MIddle Charles
R. Treatment
Plant

14 11 1 Upper Neponset
R. Treatment
Plant

5 5 1 N. I .  Primary
Exp .

6 5 1 N.I. Outfall

7 11! 1 Frazningham l314,l33B,
Ext. S. 132

8 16 1 Lower Brain—
tree Conn. 5. 125 branch

9 17 1 Braintree—
Weymouth P.S.

10 18 1 Hingham F.M.

11 19 1 Stoughton Ext.
S. 119, 121

12 20 1 Walpole Ext. S. 116,117,
118

13 21 1 No. Charles
Metro. S. 63

111 3 1 Dorchester Bay
Comb. S.
Overflows

15 1 2 I/I Analysis
(North System )
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TABLE 7-3 ( Continued) . ALTERNATI VE CONSTRUCTION STAG ING
PROGRAM WHERE SECONDARY TREATMENT IS POSTPONED

Sequence No. Priority Sewer
Alternative New(1) - No. Descript ion section No.

16 22 2 Milibrook
Valley S. 84 ,85

17 23 2 Quincy P.S.
and F.M.

18 214 2 North Metro.
- 5. 17

19 25 2 Chelsea Branch
S. 57

20 26 2 Stoneharn Ext.
S. 51

21 27 2 Stoneham Trun1~S. 142

22 28 2 East Boston
Steam P.S.

23 29 2 Charlestown
P.S.

24 30 2 AlewIfe Brook
P.S.

25 31 2 East Boston
Electric P.S.

26 32 2 Houghs Neck P.S.

27 13 2 Neponset R.
Comb. S.
Overflows

28 12 2 Charles R.
Comb. S.

f Overflows

29 33 3 Somerville—
Medford Branch
S. 35

30 314 3 South Charles
R d .  S. ZIA , II H

P 
- 
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TABLE 7—3 (Continued). ALTERNATIVE CONSTRUCTION STAGING
PROGRAM WHERE SECONDARY TREATMENT IS POSTPONED

Sequence No. Priority Sewer
Alternative New (11 No. Description section No.

31 35 3 Wakefield 50—60,60—
Branch 5. 49,59—49

32 36 3 South Charles
River S. 5A ,5B

33 6 3 D.I. Primary
Exp.

311 37 L~ Cummingsville
Branch S. LI7~ 86

35 38 14 Hlngham P.S.

36 39 14 Revere Ext . S . 57A , 62

37 140 LI Lynnfield
Ext . 5.

* 
38 41 LI Ashland—

Hopkinton
Ext .  S.

39 42 14 Weston—
.4 Lincoln Ext.

S.

110 113 LI Southborough
Ext. S.

41 414 LI Sharon Ext. S.

142 7 5 N.I. Secondary
Ext.

43 8 5 D.I. Secondary
Ext.

2

1414 9 5 Sludge Manage-
ment (secondary)

115 145 5 Stoughton Ext. 119,120,
S. 121

46 46 5 WilmIngton
Ext . S. 89 ,90

7—10
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TABLE 7—3 (ContInued). ALTERNATIVE CONSTRUCTION STAGING
PROGRAM WHERE SECONDARY TREATMENT IS POSTPONED

Sequence No. Priority Sewer
Alternative New (L) No. Description section No.

147 47 5 North Metro S. 144.5,67,
112

48 148 5 Westwood Ext .
S. 135,136

49 149 5 Wakefield Trunk 59—’4l,58—
5. 141,87, 140

50 50 5 Wakefield Branch• 5. 50—60
— 

51 51 5 So. Charles LIH,4G,4F,
Relief S. 3E,3F

I

52 52 5 So. Charles
River S. 5C

53 15 C Inner Harbor
Comb . S.
Overflows

1. Acceptable to EPA.
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TABLE 7_14, FUNDING REQUIREMENTS FOR

* 
- ALTERNATIVE CONSTRUCTION STAGING

- • PROGRAM WHERE SECONDARY TREATMENT IS POSTPONED

Priority Total cost , —

No. $

1 $285,362,000(1)

2 124,547, 000

3 58 ,336,000

17,612,000

5 283,502,000

6 86,000,000
- - 

Total $855,359,O00~
2)

1. Add $14,132 ,000 to cover primary tanks at Nut Island.
2. Does not include Localized Remedial Measures for

Combined Sewers (approximately $13,000,000) which should
be carried out throughout the project.

Priority 2 Projects. Major Items Included as
Priority 2 Projects include the infiltration/Inflow analy-
sis for the North System; upgrading of several major pump—
ing stations; and abatement of combined sewer overflows in
the Neponset and Charles River areas.

0 Priority 3 Pro j ects. The major item included in
Priority 3 is the expansion of primary treatment facilities
at the Deer Island Treatment Plant.

Priority 1 Projects. Numerous interceptor facili—
ties are included in the Priority 14 grouping consisting of
re ller lines , and new line s to sewer additiona l communities .
Additional communities that are expected to be added and
require new extensions are Hopkinton, Southborough, Lynn—
field, Weston, Li ncoln and Sharon.

Priority 5 Pro j ects. The maj or items included in
the PrIority 5 work program include the addition of secondary
treatment capabi lities at the Deer and Nut Island treatment

• plants and expansion of sludge management facilities
assoc iated with these additio ns .

7—12

____ - -  - - 
— 

-

O 

- 

~~~i~~~~ -: 
~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~

- - --
~~~~~~~~~~~~~~~~~~~~~~~~~

-
.:



Priority 6 Projects. As before, the item listed
as Priority 6 in the construction staging program relates to
the abatement of pollution from Inner Harbor combined sewer
overflows.

A

I

7—13 - • 
-

_ _ _ _ _  -• - -- -~~--------- - -—--- -- -.- -—~~~~~~~~~
_ _ _ _ _

• ~ ~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 
—
~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ - 

-



CHAPTER 8

OTHER TREATMENT OPTIONS

Gen eral

In addition to a reorganization of the priorities
as presented in Chapter 7, several other options of

• timing or approach exist. In Chapter 7 the most notable
aspect pertaining to a reorganization of priorities from

• a water quality point of view is the timing of combined
sewer overflow remedial measures relative to providing
secon dary trea tment at the Deer Island and Nu t Island
plants. With regards to available treatment options,
there are several which are briefly described in Table
8—i. It must be noted that in all treatment options dis-
cussed , sludge management at the Harbor plants would be
In accordance with MDC plans to incinerate sludge at Deer
Island and not carry on the present practice of discharging
digested sludge.

TABLE 8—i. OTHER TREATMENT OPTIONS

Option Descript ion

1. Total ocean discharge No satellite treatment plants.
All flows discharged in deep
waters after receiving primary

• - treatment at the Harbor plants.

2. Ocean discharge in lieu Satellite treatment plants con—
of secondary treatment structed . Primary treatment at

the Harbor plants with deep

I 

ocean discharge.

-
• 3. Deletion of satellite No satellite treatment plants.
- plants All flows receiving secondary• t reatment at the Harbor plants. -

1 • Postponing of satellite Delayed construction of satel—
plants lite plants. Upgrade primary

f treatment at the Harbor plants.
Extend treatment capabilities

4 at the Harbor plants to

tion of satellite plants.
~~ secondary along with construe—

-
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As it has been done in the construction staging program
j In Chapters 6 and 7, all capital costs are referenced to

today ’s (ENR 2200) prices. Operating costs similarly
refer to today ’s prices, but represent projected year
2000 flows in all cases. It must be pointed out that
this study has utilized more detailed bases of cost
estimating at each stage of the analysis. Therefore,
costs of components among planning process stages cannot
be interchanged.

Total Ocean Discharge

This option Is based on eliminating the Upper
Neponset and Middle Charles satellite treatment plants,
and discharging primary effluent from the Deer Island and
Nut Island treatment plants in deep waters located beyond
the Graves as shown on Figure 8—i. The ocean discharge
option is further discussed in Technical Data Vol. 10.
For this option, it must be noted that sludge manage—

0 ment Is retained as currently planned by the MDC and is
not discharged through the deep ocean outfall. The
savings in capital costs in providing tunnels, a pumping
station and diffusers and adding primary settling capabili-
ties to the present plants in place of’ secondary treatment
is about $117 million. The saving in operation and
maintenance costs is about $8 to 9 million per year . In
evaluating the costs of this option, a point to consider
is that a second look at the need for additional relief
must be taken in conjunction with Infiltration/inflow
reduction efforts, especially as the cost of treatment Is

P 
reduced .

Under the present Federal Water Pollution Control
Act Amendments of 1972 (PublIc Law 92—500), the implementation
of this option is prohibited because a minimum of secondary

— 
• 

treatment would not be provided at the Deer Island and
- 4  Nut Island treatment plants. It is presented, however,

In anticipation that, as funding may become limited,
priorities of investment could be shifted along with a
change In either the timing or treatment requirements of
the Act and other less costly solutions may be chosen in
arriving at a clean Eastern Massachusetts Metropolitan
Area (EMMA) shoreline. Also , further detailed environ-
mental analyses may show that the filling of’ areas in the
Harbor or use of other lands for treatment plant expansion
may be environmentally less acceptable than a deep ocean
discharge following primary treatment. This consideration
is, however, predicated on carrying out ndustrial wastes
pr etreatment requirements for the exclusion of’ wastes
inc ompatible with treatment and receiving water quality .

8—2
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Ocean Discharge in Lieu of Secondary Treatment

This option is similar to that discussed above in
that the discharge of primary effluent from the Deer and
Nut Island treatment plants is made in deep waters
located beyond the Graves. However, both the Upper
Neponset and Middle Charles satellite treatment plants
are retained .

In this option, the capital costs of the recommended
construction staging program is reduced by about $100
million, and the savings in operation and maintenance
costs is about $3 million per year.

Deletion of Satellite Plants

The original Concept 1, described in TechnIcal
Data Volume 14, dId not Include satellite treatment plants
I” the Upper Neponset River and Middle Charles River
a ~~~ Modifying Concept 1 to make It comparable to the
Recommended Plan in terms of service area shows that in
terms of capital cost there would be an increase of about
$17 million. This would be a net Increase resulting from
additional interceptor relief for the New Neporiset ,
Wellesley Extension and High Level sewers; plus an
Increase in the Nut Island treatment plant and the sludge
handling system; minus the cost of the two satellite
treatment plants on the Upper Neponset River and Middle
Charles River. However , operation and maintenance costs
would be reduced by about $14 to $5 million per year for
year 2000 flows by the elimination of the two satellite
plants. This cost also reflects the associated increase
In operation costs for secondary treatment at the Nut
Island treatment plant.

This option , in effect , demonstrates the costs
involved in eliminating satellite plants or postponing
their implementation for a longer time period than
expected in the following option. In this case, satel—
lite plants would be Implemented only sometime after
secondary treatment at Nut Island has been in operation.

Postponing of Satellite Plants

A major justification for satellite treatment
plants is the need for repleni shing river flows in order
that undesirable conditions do not resul t fro m expected
extremely low flow or from creation of dry stre ams . On
this basis and because of concerns related to cost , site
location and environmental factors , it may be that
implementation of satellite plant s Is postponed until all

8— 14 -
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factors are resolved and undesirably low river flow
conditions have become real.

This option is actually one of facility timing and
has been discussed as a project sequence alternative in
Chapter 7. Further explanations are given here to
describe the cost Impacts.

If a decision is made to put off immediate implementa—
tion of the Upper Neponset and Middle Charles treatment
plants to a later date, but before extension to secondary
treatment is carried out at the Deer Island and Nut
Island treatment plants, certain interceptor relief would
be required beyond that in the recommended construction
staging program shown in Figure 14~ 2 In Techn ical Data
Vol. 15. In this case, an additional capital expenditure
of $29 million would be required presently for Inter-
ceptor relief, with possibly another $15 million later,
depending on the timing of construction of the satellite
plants. However, each year of postponing satellite
plants would reduce operatIon and maintenance expendi-
tures by about $5 million reflecting elimination of the
cost of operating these plants along with additional
operating costs at the Nut Island plant resulting from
increased flows.

Comparison of Costs

The capital costs for each option and for the
recommended program are presented in Table 8-2. Operation
and maintenance costs comparisons are presented in Table
8— 3 . 

P
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