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Cfje Commontoealti) of fisassacini setts

SPECIAL REPORT OF THE DEPARTMENT OF
PUBLIC HEALTH RELATIVE TO AN IN-
VESTIGATION AND STUDY OF THE DIS-
POSAL OF SEWAGE AND INDUSTRIAL
WASTES IN THE HOUSATONIC RIVER
VALLEY IN THE TOWNS OF HINSDALE,
DALTON, STOCKBRIDGE, GREAT BAR-
RINGTON, SHEFFIELD AND LENOX AND
THE CITY OF PITTSFIELD.

Dec I. 1949.

To the General Court of Massachusetts:
In accordance with the provisions of chapter 31 of the

Resolves of 1949, the Department of Public Health has
investigated and studied the disposal of sewage and in-
dustrial wastes in the Housatonic River Valley in the
towns of Hinsdale, Dalton, Stockbridge, Great Barring-
ton, Sheffield and Lenox and the city of Pittsfield, and
submits the following report:

Chapter 31 of the Resolves of 1949 reads as follow
Resolve providing for an Investigation and Study of the Dis-

posal of Sewage and Industrial Wastes in the Housatonic
River Valley in the Towns of Hinsdale, Dalton, Stock-
bridge, Great Barrington, Sheffield and Lenox and the
City of Pittsfield.

Resolved, That the department of public health is hereby authorized
and directed to investigate and study the condition of the Housatonic
river and report a plan for the adequate collection, treatment and
disposal of sewage and industrial wastes originating in the valley of
said river in the towns of Hinsdale, Dalton, Stockbridge, Great Bar-
rington, Sheffield and Lenox and the city of Pittsfield, to prevent the
continued pollution of the Housatonic river. It shall be the duty ofsaid department
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First, to determine the sanitary condition of the Housatonic river
Second, to define the sources of pollution of the Housatonic river.
Third, to determine the degree of treatment which should be afforded

the sewage and industrial wastes to maintain the Housatonic river in
a condition suitable for recreational boating, irrigation of crops not
used for consumption without cooking and a habitat for wildlife and
common food and game fish indigenous to the region and to determine
the most reasonably available method of obtaining such treatr
and the approximate cost thereo

Said department shall have access to all plans, reports and specifi-
cations relative to sewerage and sewage and industrial waste disposal
of any of said towns and city. For the purposes of this resolve said
department may apply for, accept and expend any federal funds
which may be available, together with such sums as may hereafter
be appropriated therefor. Said department shall report its findings
and recommendations, if any, together with legislation to carry such
recommendations into effect. bjr filing the same with the clerk of the
senate on or before the first day of December, nineteen hundred and

Approved July Itforty-nnif

In view of the limited period available to the Depart-
ment for carrying out this investigation, between the
allotment of funds in late September of this year and
December 1, 1949, which is the date for filing this report,
the Department has necessarily placed considerable de-
pendence on the conditions found in this river valley dur-
ing previous investigations, more especially routine
examinations and analyses of river water made during
the past two to three years. However, the Department
has made field examinations of sources of domestic and
industrial waste pollution of the Housatonic River, and
in connection therewith has estimated the quantities of
industrial wastes and made analyses of such wastes.

The services of Camp, Dresser & McKee, Consulting
Engineers, were retained by the Department to assist in
that phase of the investigation which relates to the dis-
posal of the domestic sewage and industrial wastes in the
city of Pittsfield and the town of Dalton.

General Description of the Housatonic Rivei

The Housatonic River has its sources in the State of
Massachusetts, in towns near the city of Pittsfield. The
main river is formed in the city of Pittsfield by the con-
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fluence of the Southwest and the West Branches, uniting
with the East Branch south of the thickly settled part of
Pittsfield. The main river flows generally south, through
the towns of Lenox, Lee, Stockbridge, Great Barrington
and Sheffield to the Connecticut state line; thence through
Connecticut to Long Island Sound.

The East Branch rises in the northerly portion of the
town of Washington and the western portions of the
towns of Hinsdale and Windsor, and flows generally west
to unite with the West Branch. The Southwest Branch
rises in Richmond Pond, which lies on the southwest
border of the city of Pittsfield. The West Branch has its
sources in southern New Ashford and Lanesborough and
flows generally southward through Pontoosuc Lake.

The drainage area of the river at the Massachusetts-
Connecticut state boundary comprises 532 square miles,
of which 457 square miles are in Massachusetts, 33 square
miles in New York, and 12 square miles in the State of
Connecticut. In Massachusetts the drainage area in-
cludes most of the southern two thirds of Berkshire
County.

Included in whole or in large part in the drainage area
of the Housatonic River in the State of Massachusetts
are the towns of Hinsdale, Dalton, Lanesborough,
Washington, Richmond, Lenox, Lee, Tyringham, Stock-
bridge, West Stockbridge, Alford, Great Barrington,
Monterey, Egremont, Sheffield, New Marlborough and
the city of Pittsfield. Small sections of the towns of
Windsor, Peru, Hancock, Becket, New Ashford, Otis,
Sandisfield and Mount Washington are also within the
drainage area. The total population of these munici-
palities, according to the census of 1945, is 84,248, of
which about 82,000 reside within the drainage area.

The valley of the Housatonic River abounds in natural
recreational facilities which have been developed to a
considerable extent. It includes many popular summerand winter resorts, and considerable areas have beenset aside as state parks and forests. Cultural attractionsincluding the famous musical festival at Tanglewood inStockbridge, the dance festival at Lee, and the summer
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theatres bring thousands of visitors annually. Along the
banks of the Housatonic River there is considerable
industrial activity, particularly in the city of Pittsfield
and the towns of Dalton, Lee and Great Barrington.

Stream Flow

There are five gaging stations on the Housatonic
River, two of which are located in Massachusetts and
three in Connecticut, which are for the purpose of deter-
mining the flow of water in this river. All of these stations
are maintained at the present time by the U. S. Geological
Survey. The station on the East Branch of the Housa-
tonic River is located in the Coltsville section of Pittsfield
just below the Dalton-Pittsfield boundary line, where
the drainage area comprises 57.1 square miles. This
station has been in operation approximately thirteen
years. The other station in Massachusetts is located at
VanDeusenville in the town of Great Barrington just
above the junction of the Williams River with the Housa-
tonic River. The drainage area of this station comprises
280 square miles. The record of flow at this station,
which has been continuous since 1913, shows that the
flow during this period has averaged about 1.664 cubic
feet per second per square mile, and the minimum monthly
flow recorded at this station is 81 cubic feet per second,
or about 0.289 of a cubic foot per second per square mile.
This low flow occurred during the month of October,
1914. High flows recorded on this river during the period
of time since records have been kept were those during
the floods of November, 1927, March, 1936, and Septem-
ber, 1938, when 7,910, 8,900 and 11,520 cubic feet per
second, respectively, or 28.2, 32.1 and 41.1 cubic feet
per second per square mile, were recorded. The maximum
flow recorded at this station was on January 1, 1949,
when 12,800 cubic feet per second, or 45.7 cubic feet per
second per square mile, was recorded.

The uppermost of the three gaging stations in Con-
necticut is located about seven miles below the Massa-
chusetts-Connecticut boundary line, where the drainage
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area comprises 632 square miles. The record of flow at
this station has been continuous since 1912, and shows
that the average flow during this period has been 1.60
cubic feet per second per square mile. The minimum
monthly flows at this station have been as low as 0.219 of
a cubic foot per second per square mile, and the maximum
flow recorded was as great as 23,900 cubic feet per second,
or 37.8 cubic feet per second per square mile.

The flow in the Housatonic River is influenced to a
considerable extent by the release of water from several
mill ponds controlled by various industries along the
river. To a lesser extent the flow is affected by the de-
velopment of sources of public water supply on certain
tributaries and such large storage reservoirs as Quota
Lake in Pittsfield, Pontoosuc Lake in Pittsfield and Lanes-
borough, Laurel Lake in Lenox and Lee, and Stockbridge
Bowl in the town of Stockbridge. Other large ponds in
the drainage area which assist in balancing the flow of
the river are Goose Ponds in Tyringham and Lee; Rich-
mond Pond in Richmond and Pittsfield; and Lake Gar-
field in Monterey.

Sewerage and Sewage Disposal.

Except in the vicinity of Pittsfield and the communities
along the Housatonic River, the drainage area is sparsely
populated. Of the municipalities in the drainage area,
only the towns of Hinsdale, Dalton, Lenox, Lee, Stock-
bridge and Great Barrington and the city of Pittsfield have
systems of sewerage. Of these, the city of Pittsfield and
the towns of Lenox and Stockbridge dispose of sewage
through sewage treatment works, while the others dis-
charge untreated sewage directly into the Housatonic
River or its tributaries.

The Pittsfield sewage treatment works consist of pri-
mary settling tanks, trickling filters, and secondary set-
tling tanks. Settled sewage in excess of the capacity of the
trickling filters is discharged onto intermittent sand filters.
The capacity of the main trunk sewer, pumping station
and treatment works of Pittsfield is exceeded to the ex-
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tent, that considerable quantities of untreated sewage are
discharged at times into the river. The sewerage system,
including the disposal works of the city of Pittsfield, is
discussed in detail in the appended report of the consult-
ing engineers engaged by the Department. Because of
the problem in Dalton of treating large volumes of indus-
trial wastes with small volumes of domestic sewage except
at considerable cost, the report of the consulting engineers
includes a proposal for disposing of the sewage and indus-
trial wastes from that municipality through the sewerage
system and treatment works of the city of Pittsfield,
where the proportion of domestic sewage is considerably
greater. It was primarily for the purpose of solving
this problem that legislation for this investigation was
presented to the Legislature of 1949.

There are three separate sewerage systems in the town
of Lenox. Sewage from the village of Lenox is treated
on intermittent sand filters which are entirely inadequate
at the present time. Untreated sewage from the villages
of Lenoxdale and Lenox Furnace discharges through a
common outlet directly to the Housatonic River. There
is no sewerage system in the village of New Lenox, which
is so sparsely settled that no sewerage system is neces-
sary at this time.

Sewage from the town of Stockbridge is disposed of by
means of intermittent sand filters and by broad irriga-
tion. These works when properly maintained appear
to be adequate at the present time.

As a result of the unfavorable condition of the Housa-
tonic River prior to this investigation, the Department
of Public Health has advised the towns of Hinsdale,
Dalton, Lenox, Lee and Great Barrington to secure en-
gineering advice, including the preparation of plans for
sewage treatment facilities to alleviate these conditions.
Engineering reports relative to the disposal of domestic-
sewage and industrial wastes in the town of Dalton have
been made to that municipality by its consulting engi-
neers, and a similar report has been made to the town of
Lee by its consulting engineers relative to the disposal of
domestic sewage. Engineers have recently been engaged
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to prepare a report pertaining to sewerage and sewage
disposal in the town of Great Barrington.

In addition to pollution of the Housatonic River and
its tributaries by sewage from municipal outlets, the re-
cent examination showed that the river is polluted by the
discharge of sewage from certain private outlets in the
towns of Hinsdale, Dalton, Lenox, Lee, Stockbridge,
West Stockbridge, Great Barrington and Sheffield. Such
outlets are in violation of the rules and regulations pre-
scribed by the Department of Public Health under the
provisions of chapter 615 of the Acts of 1945.

Industrial Waste Disposal.

The discharge of industrial wastes into the Housatonic
River is a major factor in the pollution of that stream,
it being estimated that approximately 90 per cent of the
organic pollutional load other than the bacterial load
which the river receives is from such wastes.

The following table shows the quantity of industrial
wastes discharged into the Housatonic River;

Industrial Wastes Discharged into Housatonic Rive

I I Quantity of
City or Town. ' Kind of Manufactured 1 Industrial

Product or Process. Waste (Gallons
Per Day).

Dalton Paper, woolen cloth ! 2,240.000

Pittsfield Paper, woolen cloth, laundry, chemicals, plating j 2,300,000

... Paper, laundry No data available
Great Barrington Paper, cotton goods 3,040,000

Condition of River.
For a period of a great many years the Department of

Public Health has maintained sampling stations on the
Housatonic River. Samples are collected each month
during the drier portion of the year, June through No-
vember, at each of these stations. The analyses of samples
of water collected during the year 1949 show that por-
tions of the river were grossly polluted, conditions being
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particularly offensive in the city of Pittsfield and below
Lee.

Below Dalton the river was turbid and dark gray in
color. At times it was entirely devoid of oxygen, and the
odor of hydrogen sulphide was very distinct in the vi-
cinity. This condition resulted largely from the discharge
of sewage and industrial wastes into the river in the town
of Dalton. In connection with the disposal of phenol
wastes from certain large plants in Pittsfield, which for-
merly resulted in serious pollution of the Housatonic
River, these wastes are now being conveyed to the old
sand filter beds of the city of Pittsfield for treatment,
and their effect on the Housatonic River is negligible.
The river, for a considerable distance below Lee, was

observed to be covered with a white foam and in an ob-
jectionable condition. The discharge of large quantities
of so-called cooker liquors from the cooking of flax is
primarily responsible for this condition. These wastes
when aerated by passing over dams or through rapids
create a persistent foam. The presence of this foam has
been reported beyond the state boundary in Connecticut.
Considerable research has been conducted by the Law-
rence Experiment Station of this Department and oy

the National Council for Stream Improvement (of the
pulp, paper and paperboard industries) Inc., but up to
the present time no economical method of treating these
wastes has been devised.

Conclusions and Recommendations

The Commonwealth of Massachusetts is signatory to

the New England Interstate Water Pollution Control
Compact under the provisions of chapter 421 of the Acts
of 1947. This compact provides that Massachusetts and
other signatory States pledge themselves to provide for
the abatement of present pollution and the conti ol of
future stream pollution of interstate waters. The Com-
monwealth also has agreed to prepare a classification of
its interstate waters according to their present and pro-
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posed highest uses. The compact commission has adopted
tentative standards of water-use classification. Ihe word-
ing of the resolve authorizing this investigation of the
Housatonic River directs the Department to determine
the degree of treatment which should be afforded the
sewage and industrial wastes in the valley to maintain
the river as a class C stream. To meet the standards for
class C, and to preserve the public health, it is necessary
to provide works for the collection and treatment of the
domestic sewage of Hinsdale, the domestic sewage and
industrial wastes of Dalton, the domestic sewage and
also such industrial wastes of the city of Pittsfield as are
amenable to biological treatment; to improve the sewage
disposal facilities of Lenox; to provide treatment for the
domestic sewage of the villages of Lenoxdale and Lenox
Furnace, domestic sewage and industrial wastes of the
town of Great Barrington, and to prevent the pollution
of the river from all private sewer outfalls. Relative to
the town of Lee, works for the disposal of sewage, plans
for which have been approved by the Department, should
be constructed. Industrial waste treatment also should
he provided to meet this classification.

The Housatonic River has deteriorated in recent years
to such an extent that at present it falls in class E, a
nuisance condition which is below the standards recog-
nized by the New England Interstate Water Pollution
Control Commission.

Estimates of cost of construction of works for the treat-
ment of sewage and industrial wastes from the town of
Dalton and the city of Pittsfield are contained in the en-
gineers’ report. The time and appropriation available to
the Department did not permit the necessary field work
on which to prepare estimates of cost of treatment works
throughout the whole Housatonic River Valley.

In order to maintain the Housatonic River in a condi-
tion suitable for recreational locating, irrigation of crops
not used for consumption without cooking, and a habitat
for wildlife and common food and game fish indigenous
to the region, and to preserve public health, the Depart-
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meat of Public Health makes the following recommenda-
tions, that -

1. The town of Hinsdale retain the services of a com-
petent engineer to prepare plans for, and carry out the
construction of, works for the interception of all domestic
sewage from the thickly settled portions of the town, and
treatment thereof by some form of primary treatment and
chlorination.

2. The town of Lenox retain the services of a compe-
tent engineer to design such alterations to the sewage
pumping facilities as will prevent the overflow of sewage
onto the watershed of the Stockbridge Bowl, and design
and construct such additional sewage treatment works
as may be necessary for the treatment of all of the
domestic sewage of the town without delay.

3. The town of Lee construct an intercepting sewer
and sew'age treatment works at the present time in ac-

cordance with plans already approved by the Depart-
ment, and changes be made in industrial processes, and/or
works for the treatment of industrial wastes be provided.

4. The engineers presently engaged by the town of
Great Barrington relative to sewerage and sewrage dis-
posal expedite their report, and the necessary steps be
taken to provide at least primary treatment with chlori-
nation for domestic sewage and industrial wastes.

5. The town of Dalton and the city of Pittsfield enter
into such an agreement as wall permit the sewage and
industrial wastes from the town of Dalton to be treated
and disposed of through the works of the city of Pitts-
field. Proposed legislation to accomplish this purpose is
appended.

6. The city of Pittsfield provide such additional sew-

erage facilities as will avoid overflows of untreated sewage
in Pittsfield, and will permit the collection of all of the
organic industrial wastes within the city as well as the
industrial wastes and sanitary sewage of the town of
Dalton; and the necessary additional sewers, a force
main and treatment w'orks be piovided as aie recom-
mended by the consulting engineer in the appended report.
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7. The sewage and industrial wastes uf the town of
Dalton he intercepted in accordance with a report al-
ready- submitted by its engineers, and be conveyed to the
proposed extension of the sewerage system of the city of
Pittsfield.

8. The local boards of health prevent the discharge of
sewage from all private sewer outlets, and cause all do-
mestic sewage to lie discharged to municipal sewers or
treated by suitable subsurface disposal works.

The work of the Department in carrying out the pro-
visions of this resolve was under the general supervision
ol Mr. Joseph C. Knox, Associate Sanitary Engineer, and
the sanitary surveys and other field work were under the
immediate supervision of Mr. Worthen H. Taylor, As-
sistant Sanitary Engineer. The investigation of the
sewage and industrial waste disposal problems in Pitts-
field and Dalton was conducted by Camp, Dresser <fe
McKee, Consulting Engineers, engaged by the Depart-
ment.

Appended to this report are the draft of proposed legis-
lation in connection with disposal of sewage and industrial
wastes from Dalton and Pittsfield, a table showing the
results of the analyses of samples of water in various sec-
tions of the river, a map of the drainage area of the Housa-
tonic River showing the sampling stations and gaging
stations on the river, and the report of the consulting en-
gineers.

Respectfully submitted,

VLADO A. GETTING, M.D., DR.P.H
Commissioner of Public Health

GORDON HUTCHINS
FRANCIS H. RALLY, M.D.,
RAYMOND L. MUTTER,
WILLIAM H. GRIFFIN, D.M.D.
PAUL J. JAKMAUH, M.D.,
CHARLES F. WILINSKY, M.D

Public Health. (
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Chapter 31, Resolves of 194

Investigation and Study relative to the Disposal of Sewage
and Industrial Wastes in the Housatonic River Valley

in the Towns of Hinsdale, Dalton, Stockbridgb, Great '

fe
Barrington, Sheffield and Lenox and the City of Pitt
fi

[Chapter 810, Acts of 1949 (Account 2001-24-13;

Allocated from the appropriation for chapter 20 and chap-
ter 31 of the Resolves of 1949, under chapter 810, by
the Department of Public Health for chapter 31 *6,000 0C

Expended for chapter 31
Salaries:

Junior chemist
03 Professional services
07 Laboratory supplies
11 Blue prints .

In transit (encumbra
07 Laboratory supplies

Total expenditure

Balance

Financial statement verified
;etion 19, of the General Laws

By

For the Comptrolle

Approved for publii

A. MONCEWICZ,

JOSEPH A. PRENNEY,

FINANCIAL REPORT

•ptrolle

under requirements of Chapter
February 28, 1950.
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i In the Year One Thousand Nine Hundred and Fifty.

V\ Act authorizing the TOWN OF DALTON TO INCUR
INDEBTEDNESS AND TO CONSTRUCT AND OPERATE A
SYSTEM OF SEWERS AND TO DISCHARGE THE SEWAGE

INTO THE SEWERAGE SYSTEM OF THE CITY OF ITTTS-

lELD AND TO AUTHORIZI THE CITY OF PITTSFIELD TO

INCUR INDEBTEDNESS FOi SEWERAGE PURPOSES

Be it enacted by the Senate and House of Representatives
and by the authority of the‘i General Court assembled

rme, as follows:

Section I . The tow Dalton, acting under the
2 provisions of General I

1 may lav out. construe maintain and operate a
drains and common sewers
it its territory, with such

1 system or systems of main
part or the w

(i connections and )rl- ls may he required for
m of sewage dispo: and may construct such

itions and force mains in8 sewers, drains, pumping t

a !) saif! town as may he necessary. The town of Dalton
in mnu +

,
X mi ~

) may enter into an agreement with the city of Pitts
11 field for the joint use of the sewerage facilities of tl
12 city of Pittsfield to receive and treat the sewage of
13 the town of Dalton, and shall pay such proportion of
14 the cost of construction of the additional works re-

PROPOSED LEGISLATION

Ctie Commontoealtf) of spassactnisetts

ws, chapter cightv-threc
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15 quired and such annual charges for the transportation
16 and treatment of sewage as shall be mutually agreed
17 upon by the town of Dalton and the city of Pittsfield.
18 If the said town of Dalton and the said city of Pitts
19 field, or either of them, shall be unable to agree as to
20 the proper and just sum or sums which shall be paid

1 by the town of Dalton to the city of Pittsfield, either
2 party may petition the supreme judicial court, who
3 shall appoint three commissioners to determine the

24 compensation, subject to the approval of the court
25 Such compensation may consist of a sum in g
26 and/or yearly payments to be made to the city o'

27 Pittsfield as said commissioners, appointed by t
28 court, or a majority of them, after acceptance of their
29 findings bv the court, shall decide

section 2. For 1 lie purposes of this act the town
Dalton mav, from time to time, within Jive years

after the passage of this act, borrow such sums af

may be necessary, not exceeding in the aggregate
5 one million six hundred thousand dollars, and may
6 issue bonds or notes therefor which shall bear on the

face thereof the words, Dalton Sewerage Loan, Acts
of 1950. Each authorized issue shall constitute a

parate loan, and such loans shall be payable in not
10 more than thirty years from their dates. Indebtednes
11 incurred under this act shall be in excess of the statu
12 tory limit, and shall he subject to the provisions o:
13 chapter forty-four of the General Laws, including
14 the first paragraph of section seven tl
15 The town shall, by vote, determine what proportioi
16 of the cost of the construction, maintenance ant

17 operation of the sewerage works provided for in sectioi
18 one to be borne bv the town of Dalton the town shal
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19 pay. In providing for the payment of any portion
20 of the cost thereof by the abutters contributing sewage,

21 the town may avail itself of any or all of the methods
22 permitted by General Laws, including section sixteen
23 of chapter eighty-three of the General Laws pro-
-24 \ iding for the establishment of just and equitable
25 annual charges for the use of the sewerage system
20 and treatment works. Such charges shall be paid by
27 every person who enters or has entered his particular
28 sewer into the sewerage system of the town. The pro-
-29 visions of the said General Laws relative to the assess-
or) merit, apportionment, division, reassessment, abate-
-31 merit and collection of sewer assessments, to liens
32 therefor and to interest thereon, shall apply to assess-
-33 merits made under this act. At the same meeting
34 at which the town determines the proportion of the
35 cost which is to be borne by the town, or at a sub-
-39 sequent meeting, it shall by vote determine by which
37 of such methods the remaining portion of said cost
38 shall be provided for. The collector of taxes of said
39 town shall certify the payments of such assessments
40 or apportionments thereof to the sewer commissioners

«

41 who shall preserve a record thereof.

1 Section 3. For the purposes of this act the city of
2 Pittsfield may, from time to time, within five years
3 after the passage of this act, borrow such sums as
4 may be necessary, not exceeding in the aggregate
5 three million dollars, and may issue bonds or notes
6 therefor which shall bear on the face thereof the words
7 Pittsfield Sewerage Loan, Acts of 1950. Each au-
-8 thorized issue shall constitute a separate loan, and such
9 loans shall be payable in not more than thirty years
10 from their dates. Indebtedness incurred under this
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11 act shall be in excess of the statutory limit, and shall
12 be subject to the provisions of chapter forty-four of
13 the General Laws, including the first paragraph of
14 section seven thereof.
15 The city council of the city of Pittsfield shall, by
Ki vote, determine what proportion of the cost of the
17 constructing, maintenance and operation of the sew-
-18 erage works provided for in section one, constructed
19 within the limits of the city of Pittsfield for use by the
20 city of Pittsfield, the city shall pay. In providing for
21 the payment of any portion of the cost thereof by the
22 abutters contributing sewage, the city of Pittsfield
23 may avail itself of any or all of the methods permitted
24 by General Laws, including section sixteen of chapter
25 eighty-three of the General Laws providing for the
26 establishment of just and equitable annual charges for
27 the use of the sewerage system and treatment works.
28 Such charges shall be paid by every person who enters
29 or has entered his particular sewer into the sewerage
30 system of the city. The provisions of the said General
31 Laws relative to the assessment, apportionment, divi-
-32 sion, reassessment, abatement and collection of sewer
33 assessments to liens therefor and to interest thereon
34 shall apply to assessments made under this act. At
35 the same meeting at which the city council of the city
36 of Pittsfield determines the proportion of the cost

he city, or at a subsequei
determine bv which of sue

17 which is to be borne by
18 meeting, it shall by vote
39 methods the remaining portion of said cost shall be
40 provided for. The collector of taxes of said city shall
41 certify the payments of sue sments or appor

42 tionments thereof to the department of public
43 of the city of Pittsfield, which shall preserve a r
44 thereof.

r •
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1 Section 4. No act shall be done under the author-
-2 ity of the preceding section except in the making of
5 surveys and other preliminary investigations until
4 the plans of said system of sewerage and the means of
5 transporting and treatment of the sewage in the city
0 of Pittsfield have been approved by the state depart-
7 ment of public health. Upon application to said de-
S partment for its approval it shall give a hearing after
9 due notice to the public. At such hearing plans show-

-10 ing in detail all work to be done in constructing said
11 system of sewerage, connections to the Pittsfield
12 sewerage system and additions to the sewerage works
14 of the city of Pittsfield shall be submitted for approval
14 by said department.

1 Section 5. This act shall take full effect upon its
2 acceptance by a majority of the voters of the said town
4 of Dalton voting thereon at an annual town meeting
4 and by acceptance by the city council of Pittsfield
5 within five years of its passage.
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NOVEMBER 22, 1949

Re Report on the Treatment of Sewage and Industrial Wastes at
Pittsfield, Massachusetts.

ir, Department of Public Health
Massachusetts.

Or. Vlado A. Getting, Co
Stole Hotise, Boston

Dear Sir ; In compliance with the terms of our pro-
posal dated September 22, 1949, and accepted by the
Department of Public Health by letter dated Septem-
ber 29, 1949, we have investigated the existing sewage
treatment works and sewerage facilities of the city of
Pittsfield to determine the improvements required thereto
for adequate and economic disposal of the sewage for
Pittsfield, the industrial wastes of Pittsfield, and the
sewage and industrial wastes from the town of Dalton.
This work has been undertaken to assist the Department
in preparing its report in compliance with the require-
ments of chapter 31 of the Resolves of 1949. The re-
sults of our investigation, together with estimates of cost
and recommendations, are submitted in detail in the
following report and are summarized below.

Summary and Recommendations.
Sanitary sewage from the city of Pittsfield is currently

conveyed through two trunk sewers following the east
and west branches of the Housatonic River to primary
sedimentation basins and a sewage pumping station on
Pomeroy Avenue near the junction of the two branches
of the river. Settled sewage is pumped from this point
through a 24-inch force main to a filtration area just west
of the Housatonic River and north of the Lenox town
line. Our investigation shows that the works are inade-
quate in capacity for the present sanitary sewage flows

REPORT OF CONSULTING ENGINEERS
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from Pittsfield, and that overflows of raw sewage into the
Housatonic River occur during peak flows and when the
ground-water table is high.

We have prepared preliminary designs and cost esti-
mates for improvements to care for the sanitary sewage of
the city of Pittsfield for a period of approximately forty
years in the future. The improvements for this purpose
consist of a relief sewer for the east trunk sewer from the
pumping station to Sackett Street, a supplementary sewer
to the wr est trunk sewer from the pumping station to Pecks
Road and Wahconah Street, increased pumping capacity,
sludge digestion and power production at the primary
treatment plant, a new and larger force main and minor
improvements, including chlorination, at the filtration
area. The total estimated first cost of all the improve-
ments required for Pittsfield sewage only is $1,553,400,
and the total estimated annual cost to the city of Pitts-
field for interest, amortization, operation and maintenance
is $138,030, based on thirty-year bonds.

Our investigation shows that it is feasible and desirable
to provide sufficient capacity in the Pittsfield trunk
sewers and treatment works for the Pittsfield industrial
wastes, and the sewage and industrial wastes from Dalton
as well as for the Pittsfield sewage. We have prepared
preliminary designs and estimates of cost of the improve-
ments required for joint treatment which include an east
trunk relief sewer to the Dalton line, a west trunk supple-
mentary sewer to the Wyandotte Worsted Company
Mill at New Street, increased pumping capacity, sludge
digestion and power production at the primary treatment
plant, a new and larger force main, increased trickling
filter and final settling tank capacity and chlorination at
the filtration area. The total estimated first cost of all
improvements required within the city of Pittsfield for
the joint project is $2,945,800. The total estimated an-
nual cost for interest, amortization, operation and main-
tenance is $197,920, based on thirty-year bonds.

An equitable distribution of the first cost of the joint
project indicates that approximately $1,275,700 is charge-



No. 555.SENATE1950.] 33

*

%

able to the city of Pittsfield, $1,143,800 is chargeable to
the town of Dalton and the Dalton industries, including
the Government Mill, and approximately $526,300 is
chargeable to the Pittsfield textile industries. An equi-
table distribution of the annual costs of the joint project
indicates that about $97,280 is chargeable to the city of
Pittsfield, $63,650 is chargeable to Dalton and the Dalton
industries, including the Government Mill, and $36,990
is chargeable to the Pittsfield industries. If this plan is
adopted it is proposed that all the works in the city of
Pittsfield, except the connections by the industries, be
financed, owned, operated and maintained by the city of
Pittsfield. It is further proposed that agreements be
made between the city and the other parties for annual
payments to the city by the other parties for their equi-
table share of the costs.

In order to collect the wastes from Dalton, a trunk
sewer and intercepting sewers will be required in the town
of Dalton, the first cost of which is estimated at $328,750.
The total annual cost to the town of Dalton and the
Dalton industries (including the Government Mill) of
the joint project, including the proposed charge by the
city of Pittsfield, the annual cost of interest and amorti-
zation of the trunk and intercepting sewers in Dalton
and sewer maintenance in Dalton is estimated at $79,000,
based on thirty-year bonds for the construction work
to be undertaken by the town of Dalton.

It is proposed that the cost of connection to the mu-
nicipal sewers for the mill wastes be paid for by the
individual mills. The above cost estimates do not include
the costs of holding tanks, connecting pipes and repiping
within the mills.

In our judgment the proposed joint plan for collection
and treatment of sewage and industrial wastes from
Pittsfield and Dalton at the Pittsfield sewage treatment
works will provide adequate treatment to maintain
satisfactory water quality in the Housatonic River.
Since the plan offers a saving in costs to the city of Pitts-
field and a means of financing by the industries which
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avoids large capital expenditures, we recommend its
adoption. We recommend that enabling legislation
be passed to permit agreements between Pittsfield and
the other parties for annual payments to Pittsfield for
their equitable share of the cost and to permit the city of
Pittsfield and the town of Dalton to finance the construc-
tion work outside the debt limits.

The village of New Lenox just south of Pittsfield is a

residential community and is not now served by sanitary
sewers. Our studies indicate that when this village is
sewered it will not be economical to convey the sewage
for treatment to the Pittsfield sewage treatment works.
The natural drainage of this area is towards Yokun
Brook, which enters the Housatonic River about two
miles south of the Pittsfield line. Primary treatment and
chlorination should eventually be provided for the sewage
from New Lenox at a treatment plant on Yokun Brook.

We are indebted to the Sanitary Engineering Division
lealth, and in particular
Division, for prompt and
duct of the investigation.

of the Department of Public
to Mr. W . H. Taylor of the
excellent co-operation in the c
The friendly co-operation
Capeless, Mr. A. K. Slopei

nd assistance of Mayor
Commissioner of Public

Works, and Dr. W. M. Monroe, Commissioner of PublicMor
Health of the city of Pittsfield are acknowledged with
hanks. The assistance on details furnished by Mr. J. I

Daniels, Mr. W. J. Hanrath and Mr. C. H. Benz of th
Pittsfield Department of Public Works has bee
inestimable value and is greatly appreciated.

submittedRespectful!

DRESSER A McKEICAM

Thomas R. CampB\
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Purpose of Investigatio

Under chapter 31 of the Resolves of 1949 the Depart-
ment of Public Health was authorized and directed to
investigate and study the condition of the Plousatonic
River and report a plan for the adequate collection
treatment and disposal of sewage and industrial wastes
originating in the valley of said river in the towns of
Hinsdale, Dalton, Stockbridge, Great Barrington, Sheffield
and Lenox and the city of Pittsfield to prevent the con-
tinued pollution of the Housatonic River. Under the
terms of the resolves, it is the duty of the Department,
first, to determine the sanitary condition of the river:
second, to define the sources ofpollution; and third, to de

termine the degree of treatment which should be afforded
the sewage and industrial wastes to maintain the Hou
atonic River in a condition suitable for recreational boat-
ing, irrigation of crops not used for consumption without
cooking, and a habitat for wild life and common food and
game fish indigenous to the region, and to determine the
most reasonably available method of obtaining such treatm-

ent and the approximate t thereo;
The engineering firm of ( p, Dresser & McKee was

■etained by the Department sist in certain phases of
the engineering investigation. The task assigned to us
was to investigate the existing sewage treatment works
and sewerage facilities of the city of Pittsfield, with the
object ot determining what improvements are required
and the cost thereof, (1) to provide adequate and economic
treatment of the sewage of Pittsfield; (2) to convey and
treat sewage and industrial wastes from the town of

REPORT ON THE TREATMENT OF SEWAGI
AND INDUSTRIAL WASTES AT PITTS-
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treat such industrial wastes within theDalton
i be susceptible of economic
lewase Treatment Works

ity of Pittsfield as are found t
•eatment at the Pittsfield

wage from the village of
>f our agreement with the

4) to convey and treat
New Lenox. Under the term
Department, the Departmenl furnished all analyses and
ther information relating to tn

id all analyses of the Pitts-
chich were reouired for the

ithin the city of Pittsfield,
field sewage and of the rive
study

de by us on the collectkEngineering studies were n
nicipal sewage and manutreatment and disposal of n
n of Dalton, and reportsfacturing wastes from the tc
studies and recommendaembodying the results of these

tions Avere submitted to the te wn of Dalton under dates
f January 22, 1947, and September 24, 1947. Severn
Jans for collection and treatment were reported upon

all involving a treatment plant astride the Pittsfield-
ind that the Aoav of the eastDalton boundary. It

branch of the Housai t Coltsville during dry

weather AA 7as so small that a relatively high d

-refitment of the industrial wastes would be required
plant to lie located on the Pittsfield-Dalton line. Undec

’lan HI, it was proposed to collet
d the cookestes h e:e

leacher v
consist nutHe

Ed in the future by the vated sludge pr

uired. It AA7as estimated that the initial cost of tl
1912,500, including $306,300 for inter-

cepting and collecting sewers, and it was estimated that
f.ViA pvnnnsion of the nlant to include the activated sludgethe expansion of the plant to
process would involve an additional cost ol $505,980

Additional studies undertaken during 1947 in an effort
to find a less costly method of treatment were accom-

panied by laboratory tests which revealed that chemical
precipitation as contemplated under Plan 111 would not
be effectiA re. A new scheme Avas eA'oUed, Plan 11-A, to
collect and treat the municipal sewage, the woolen mill
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wastes exclusive of the weak, warm water wash in tlu
fulling process, and the paper iier mill cooker liquors only.
The total volume of w tes to be treated was reduced
under Plan II A to less tl i one third of the volume to be

fan 11 -A contemplates treat-
trickling filters following pH

under Plan 111
ment by means of high

Phe total estimated first
cost for Plan 11-A was $895,954, including $624,900 for
the treatment works, and the remainder for iiw

d collecti
The tota for amortization, inter

peration of Plan 111, revised to include the activated
sludge process and to omit chemical precipitation v
estimated at $115,196. The total annual cost for Plan
1I A was estimated at $67,326. One of the purposes ofthe current investigation is to determine whether the
sewage and industrial wastes from Dalton can be handled
more economical! v IIV mini, frooffyionl ...y joint treatment with the

imposes of this study, the
ited in the two reports to th

Dalton has been used as required, and onlv such data

ng excluded. Only the main sewers which
this map. The tw

am trunk sewers follow down the valleys of the easd west branches of the Housatonic River to the pumpmg station site on Pomeroy Avenue. The sewage is dis-
< arged by gravity into the pump suction well throughtwo commmuters and three covered primary settlingtankseach 3° feet wide by 200 feet long, and having an averagecteptl, of about 7 foot. The two maio ,™„k sewers the
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mary settling tanks, pumping station, force main
the sand beds were constructed originally in 1902

The existing works for IPUR

i

mg are shown in plan by light solid lines on Fig. 2. The
sewage is pumped by means or two nonzor

i centrifugal |

iron force main 11,470 feet long to a distributing chambe
t the filter beds. One of the pumps, installed in It

has a rated capacity of 2,450 gpi ter i

he41-toot head, and me other, i
has a rated capacity of 5,000,Ed capacity of 5,000 gpm against a b6- toot lie

The pumps cannot be operated together because th
than the operatioff head for the smaller pun 1!

hhead for the larger pump. I
speed of about 1,150rpm.

re operatepun

69.5, PitThe pump room floor is at e

thedatum, and the center line .mps is at appre

mately elevation 973. T.
utine chamber at the filtc

m the

Eds is approximately at eie

static discharge headvation 994, thus providing
tion lift variesThe sueabout 21 feet on the pumps.

about 9 to 14 feet
The 24-inch cast iron force m forty-seven yearsmam, n

ndition. ests made dmold, appears to be in gooe
our inspection showed th 1fr

line was 28 feet when the
vhen the1,060 gpm, and w

thesepump was pumping at 3,200
HWilindicate that the valu

friction coefficient C
Alt

the him

7.2 mgd (million gallons per day), is pumped to the filter -o morl (miliinn p-flllons ner day), is pumped te
flbeds. Sewage flows in excess of this capacity

1 thrpassed after settling from the pun
a 30-inch concrete overflow pipe to the river, provider
the river stage is not too high. Peak inflows to the

ing station up to about 15 mgd have been observed by
*1 PpqP flows of this amount mav be settledthe operator. Peak flows of this am
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pany nozzles. The underdrains from the trickling filters
discharge through two radial flow circular final settling
tanks, 55 feet in diameter and having a side-water depth
of 7 feet. The superficial area of the two final settling
tanks is approximately 4,100 square feet.

Settled sewage from the pumping station enters the s
ge treatment plant ihrougl distributing chamber where

about 5.2 mgd, is diverteda portion of the flow, up tc
through a revolving screen,
cast iron pipe to the tricklii
in excess of the flow to the

rate controller and 24-inch
; filter dosing tanks. Flows
trickling filters overflow at

the distributing chamber to the sand beds. The capacity
of the trickling filter nozzles is such as to permit flows up
to 7.0 mgd to the trickling filters before the dosing tank
siphons go into continuous operation. The hydraulic
capacity of the dosing tank nozzle system permits the
contents of each dosing tank, 18,200 gallons, to be dis-
tributed onto the trickling filters in a period of 3.75
minutes.

The revolving screen is of the drum type with hori-
zontal shaft, the drum being about 3 feet long and about
6 feet in diameter. The drum is covered with 16-gage
monel metal wire cloth with %6-inch openings, and is
submerged to a depth of about 4.5 feet. The submerged
area of the screen is approximately 31 square feet. Under
existing conditions, when operating continuously at the
rate of 5.2 mgd (115 gpm per square foot) the head loss
through the screen is only 1 inch.

Under present conditions, an average of about 4,5

mgd is applied to the trickling filters, and the remainder
of the sewage pumped, averaging about 2 mgd, is diverted
to the sand beds. Of the total sand bed area of 42.3
acres, only 14.55 acres are reserved exclusively for settled
sewage, and the remaining beds are used, some all of the
time and some part of the time, for sludge drying. The
bed area used for settled sewage averages about 16 acres
and ranges up to about 25 acres. Under average condi
tions approximately 125,000 gallons per acre per day o
settled sewage is applied to the sand beds.
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About 20 acres of sand beds are used for drying heavy
primary sludge, and about 5 acres for the sewage and
light sludge pumped when sludge is removed from the
primary settling tanks. The drying bed area used for
heavy raw primary sludge amounts to approximately 19
square feet per capita, based upon an estimated current
tributary population of 46,400. This is to be compared
with an average area of approximately 1 square foot per
person required elsewhere for drying digested primary
sewage sludge

The sludge from the final settling tanks of the trickling
filter plant is pumped for drying to three of the sand
beds, having a total area of 2.55 acres. This area amounts
to approximately 3.4 square feet per person, assumin
70% of the settled sewage is treated on the tricklin
filter:

nee of the pumpingThe operation and mainten
and of the filter beds have
are in good condition and

and primary treatment plant
been excellent. Both plants
their performance is excellent The growth of the city of
Pittsfield, however, has exceeded the capacity for which
the works were designed, and a considerable quantity of
raw sewage has to be diverted direct to the river.

The existing east trunk sewer from the pumping sta
tion upstream to Elm Street for a length of 4,672 feet is
a brick sewer 27-inch by 18-inch in size. The sewer
has a slope of 1 foot per 1,000 feet except for a 300-foot
stretch south of Dawes Avenue, which slopes at 18 feet
per 1,000 feet. Two large main sewers enter the brick
sewer at Elm Street. One of these, a 20-inch cast iron
sewer, serves the area north of Silver Lake, and the
other, a 24-inch cast iron sewer, serves the area to the
east and northeast of Silver Lake. The latter sewer
hown on Fig. 1, extends upstream as a 24-inch cast iro

pipe to a point just north of Sackett Street, and then
wards Dalton as a 20-inch cast iron, then 18-inch and
5-inch clay pipe sewer. The slopes of the 20-inch, 18-

inch and 15-inch sewers are too flat to provide adequate
cleansing velocities at minimum flows. The east branch
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is crossed twice, once by two 20-inch cast iron pressur
ripes in the 24-inch line, and once by twin 12-inch
Ron pressure pipes at the upper end of the 18-inch sewer.

The west trunk sewer is a 36-inch by 24-inch brick
iewer from the pumping station upstream to West Hous

tonic Street, a distance of 4,879 feet. This sewer hf
slope of 1 foot per 1,000 feet. An 18-inch clay f
branch sewer along the southwest branch from the Licht
maim Tannery enters the west trunk sewer at Crofut am

>uth streets. The 18-inch branch sewer is at a very

grade and is provided with two double 12-inch pipe
verted siphons under the southwest branch of the Hou
tonic River.

The west trunk sewer extends northward up the wes
branch of the Housatonic River as a brick sewer'to Dan
forth and Francis avenues. The size of the sewer
creases progressively upstream from 33-inch by 22-incl
at West Housatcnic Street to 24-inch by 16-inch a
Danforth Avenue. The slopes are adequate in this stret
for self-cleansing velocities. From Francis Street tl
sewer extends upstream along the west branch of tt
Housatonic River as an 18-inch vitrified clay pipe
Wilson Park, and thence northerly along North Strei
as 12-inch, 15-inch and 18-inch pipe to the Wyandot
Woolen Company mills. There is one crossing under tl
west branch by means of a single 18-inch cast iron
verted siphon in the 18-inch line on Wahconah Street
The slope of the sewer is adequate for self-cleansin
velocities throughout its length, except for the inverted
siphon

The Pecks Road branch sewer enters the 18-inch we

trunk sewer near Pontoosuc Avenue. The Pecks Ro;

sewer extends in a northwesterly direction up Ono
Brook as a 15-inch vitrified clay sewer past the Einrn
Mills to Onota Street and thence upstream as a 15-inc
12-inch and 18-inch sewer to the Berkshire Woolen Cor
pany mill. The sewer has adequate slope throughout i
length for self-cleansing velocities.

At the present time, the only manufacturing wastes
consequence which enter the Pittsfield sewerage syste
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are those from the Lichtmann Tannery. These wastes
have been inadequately screened and settled and have
caused deposits in the two inverted siphons crossing the
southwest branch of the Housatonic River. Works are

'w under construction at the tannery for more effective
screening and settling. Sanitary sewage from Dale
Brothers Laundry on the east branch near Dawes Avenue

discharged to the east trunk sewer, but the laundry
astes are discharged to the east branch of the river. The
nitary sewage from the Wyandotte Woolen Company

mill, the Berkshire Woolen Company mill and the Elm-
vale Mills is discharged to the municipal sewers, but the
liquid industrial wastes from these plants are discharged
directly to Quota Brook and the west branch of the
Housatonic River. The sanitary sewage from the General
Electric Company plants on the west branch of the
Housatonic River is discharged to the municipal sewers.
The liquid industrial wastes enter Silver Lake and the
east branch, but the company plans to provide effective
treatment for these wastes before they are discharged to
the stream.

Sanitary Condition of the River.
Ihe Department of Public Health has maintained

sampling stations along the Housatonic River and its
branches, and has made periodic analyses of the river
water throughout the summer months for many years.
The locations of the sampling stations Which are pertinent
to the pollution problem in Dalton and Pittsfield are
shown in Table 1.

Hit

Hal
l.

A. vc

rear of uar
Last and Penn strec
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Pomeroy A

a

Bar
Barker Road near junction with Cadwell

-elow all branches at Pomeroy Avenue, Pittsfield. Frv

V

Hoi
ross Road

a

H

The results of analyses of river water samples collet
by the Department of Public Health during 1949

ihown in Table 2. The ible shows the analyses of
e sampling traverses fromsamples collected during fi
The table also shows the
(cubic feet per second) per

June to October, inclusive.
gaged flow of the river in cf

n the days wheniquare mile of drainage are
m the records of the U. Swere collec

Geological Survey gaging stations at Coltsville and Great
Barrington. These flows have been used to compute the
BOD loads in the stream in pounds per day as shown
the table. The sanitary condition of the rh
indicated by its content of coliform bacteria and dis-
solved oxygen

Coliform bacteria are present in enormous numbers in
human fecal matter and are excreted at the rate of about
200 billion per person per day. Their concentration ir
river water is therefore an index to the concentration

nitary sewage in the wate The daily discharge of
ne person into 1,000,000sewage fecal matter from

gallons of water may be expected to produce a colifonr
y 5,300 per 100 mi (mill!concentration ol approximate
rapidly in natural watersliters). The bacteria die off

and a reduction in number approximately 80 per
may be expected within a period of 24 hour
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solved oxygen in a stream irA low concentration of dif
dicates the presence of exct
organic matter which is bein
utilize the dissolved oxygen
putrescible organic matter

isive amounts of putrescible
fed upon by bacteria which

in the feeding process. The
originates with fecal matter
sewage and withid other organic solids in nc in-

lustrial wastes. As the oxygen level in the river water
iecomposition of organiclowered by the bacterial

tter, oxygen is replenished the atmosphere. The
capacity of a stream for replenishment of oxygen fron
the atmosphere (by re-aeration) depends upon its deptl
and velocity of flow. If the eration is exceededtc

ic matter, the diby the rate of decomposit
icome too low tesolved oxygen concentratie

pletely exhausted. Ifsupport aquatic life, or may
ic conditions set in which
md black water.

the oxygen is exhausted sc
may result in odor nuisance

The concentration of putrescible organic matter in the
water is conveniently measured by the test for biochemi-
cal oxygen demand (BOD). The standard test is the
five-day 20° C BOD, in which the amount of oxygen re-
quired for the decomposition of the organic matter during
a five-day period at 20° Cis determined. The five-day
BOD of the organic matter in domestic sewage amounts
to approximately 0.19 of a pound per person per day, on
the average.

A study of Table 2 indicates that the bacterial pollu-
tion of the east branch above Dalton at Station 2, on
September 14, was equivalent to the sanitary sewage from
about 300 persons. The bacterial pollution just down-
stream from Dalton was equivalent to the sanitary sewage
from approximately 5,000 persons. Farther downstream
from the east branch at Station 5 the coliform count
very considerably reduced, indicating a rapid die-off of
the bacteria introduced into the east branch at Dalto:
The coliform count on the west branch at Station 6 is
equivalent to the sewage from about 50 persons. This
sewage probably entered the west branch from overflows
at the Wahconah Street inverted siphon. Overflows have
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been reported at this point
capacity. The coliform i
Station 10, which is just
treatment plant outlet, is
from about 1,800 persons.

and indicate inadequate sewer
oncentration in the river at
iownstream from the sewage
iquivalent to the raw sewage
Since the estimated tributary

population to the Pittsfield sewerage system is 46,400, a
bacterial removal of approximately 96 per cent is indi-

ge treatment works. This
ralyses made on the final
on October 24, 1949. The

cated for the Pittsfield sewa
figure is substantiated by a
effluent of the treatment plan
coliform concentration (mpn
was approximately 2.3 millic
effluent, which indicated a

most probable number)
in per 100 ml in the final
removal of approximately

95 per cent by primary sedimentation and the trickling
filter plant.

; branch is in good condition
ith respect to dissolved oxy-
organic pollution discharged
affects the dissolved oxygen

Table 2 shows that the e;

at Station 2, above Dalton,
gen content and BOD. T 1
at Dalton, however, severe
level at Station 3, where on September 14 the oxygen was
completely exhausted. The BOD load on the river at
this station ranged from 1,560 to 8,510 pounds per day,
and averaged about 5,000 pounds per day. These figures

;ck on the BOD load deter-
industries in 1946. The total
industrial wastes in the town

furnish an approximate cb
mined from a survey of the
BOD load from sewage and
of Dalton, as reported to th
ary 22, 1947, was 6,879 pou

town in our report of Janu-
ids per day
lissnlved o'solved oxygen level is gen-Table 2 indicates that a

the east branch than it is
3 load, however, has been

erally worse at Station 5 on
just below Dalton. The 801
reduced by about 40 per cent, <
tion of the organic matter.

iue to bacterial decomposi-
An inspection of the east
from Dalton to the Pitts-branch throughout its length

field sewage pumping station,in, on September 27, 1949, re-
f the river was in very poorvealed that this stretch

sanitary condition. The water was black and the banks
of the stream were strewn with black slime throughout
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the reach. Ihe BOD load added at Dalton is equivalent
to the sewage of approximately 36,000 people.

1 able 2 shows that the west branch is in poor sanitary
ition at Stations 6 and 7, as indicated by the dis-

solved oxygen content and the BOD load. The BOD
load at Station 6 ranged from 339 to 840 nonnris nw6 ranged from 339 to 840 pounds per da

veraged about 500 pounds per day. This BOD
emanates from the industrial wastes discharged at the
Wyandotte Worsted Company mill, the Berkshire Woolen
Company mill and the Elmvale \\ orsted Company mill,
{he total BOD discharged at these mills, as determined

from a survey of the industrial wastes, the results of
which are reported hereinafter in Table 11, is approxi-
mately 2,0/6 pounds per day. Table 2 indicates that
about one fourth of this BOD is still in the west branch
at Station 6. The effect of this organic matter on the
oxygen level is more pronounced at Station 7 than at
Station 6.

The oxygen content of the main river below themain river below the pump-
the main treatment plant ofing station, and again below

the city of Pittsfield, is indicated by Table 2 to be very
low during the summer months. The BOD load atStation 10 downstream from the sewage treatment plantoutlet, averaging about 1,800 pounds per day, is equiva-lent to the raw sewage from approximately 9,500 persons.
The oxygen content at Station 11, just above Lee, showsa considerable improvement, but the BOD load in the
river is still high at this station.

Rn-KH Water Quality Standards and limiting

Pollution Loads.
the tentative standards of water quality of the NewEngland Interstate Water Pollution Control Commissionare shown in Table 3. Under the provisions of chapter 31

° *he
v ,

Res
T

°

T
lvf of 1949 it is the duty of the Department

°* 1 1C Health to determine the degree of treatment re-quired for sewage and industrial wastes so as to maintainthe Housatomc River in a condition suitable for recre-
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ational boating and fishing and for irrigation of crops not
used for consumption without cooking. As shown in
Table 3 this use of the river will place the stream in
Class C. It is not the intention of the resolve to reclaim
the waters so that they will be suitable for bathing.

In our judgment, excessive contamination by sewage
bacteria renders the water unsafe for recreational boating
and fishing because of the likelihood that it may be used
for drinking purposes by fishermen and boatsmen. The
danger is somewhat less than the danger to persons who
use the water for bathing purposes, and a less stringent
bacterial standard may lie adopted. For the waters of
the Housatonic River we recommend as a standard a
limiting coliform count (mpr
sample. This standard will ii
nation of all municipal sewage
the stream.

of 2,300 per 100 ml of
general require the chlori-
before it is discharged intoge bi

The most important stand
the standpoint of the Hcusat

rd of water quality fron
atonic River is the dissolved
ndicated in Table 3, should
rts per million). The treat-

xygen content which,
not be less than 5 ppm (p;
ment of sewage and indust wastes which will be re-
quired to maintain an oxyge
will in general remove other }

and floating solids so as to

n level in excess of 5 ppm
ollutants such as suspended
'ring the water within the

Class C standards.
The limiting water quality standards in Table 3 must,to have meaning, be associated with some particular

regimen of dry weather flow in the streams. It is noteconomical nor feasible to require that the quality of the
water should never be worse than the standards, becauseno one knows what the minimum flow is, and more severedroughts than any of record are to be expected in thefuture. We recommend that the standards be appliedto drought flows which are exceeded 99 per cent of the
time on working days. The river water quality wouldthus be better than the standard 99 per cent of thetime, and worse only about 1 per cent of the time on theaverage, or about three days per year. Fig. 4 shows flow
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duration curves plotted from the records of the U. S. G. S
gaging stations at Coltsville and Great Barrington for
the yeais 1936 1945, inclusive, excluding Sundays and
holidays. It will be noted from Fig. 4 that the 1 per cent
flow is approximately 0.3 cfs per square mile of dra
area. The corresponding critical flow at Coltsville with
r drainage area of 57.1 square miles is 17.1 cfs, and the

critical flow in the river at the outlet
the Pittsfield sewage treatment plant, where the drain-

re ximaten ■e miles, is 43.5 cfs
The aI itical flows i ■6 sewage and liquid in

rial
n balanc have been made for the

stretch of the Housatonic I
age treatment plant outlet l

iver from the Pittsfield sew

h Paper Compam1
dam at Lenox Station, a d
is estimated that the time

tance of about 5.8 miles. It
)f flow in this stretch at the

1 per cent flow of 43.5 cf lately 2.3 dav
including the displacement time in the pond above the
dam. The oxygen balance computations were based upon
a water temperature of 25° C which is a reasonable maxi-
mum for summer dry weather flow as may be seen from
Table 2. The purpose of the computations was to esti-
mate the allowable loading on the river of five-day 20° C
BOD at the sewage treatment plant outlet to maintain
minimum dissolved oxygen concentrations of 4 ppm and

ppm. It was assumed in the computations that an
oxygen level in the mixed water and treated sewage

- 72 per cent of saturation
■m

it the outlet of 6 ppm, or abc
at 25° C, could be maintained. In the absence of meas
ured values for the streai nstants reasonable values

ther similar streams werebased upon measurements
mt k,, the re-assumed tor the deoxygenatk

constant k.? and the sedirnc (

)
inflations were ving mmimucase

lissolved ox centr ions of 4 ppm and
vitli assumed values of k2 of 0.6 ai
he computations are recorded in I
Table 4 indicates that in order h

concentration of at least 5 ppm <

0.6 and 0.4. The results

itam an oxygen
ppm downstream from the
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Pittsfield sewage treatment plant the limiting BOD load-
ing on the river at the outlet is from 1,720 to 2,340 pounds
pei’ day, which is equivalent to the fresh sewage from
population of 9,000 to 12,300. If a minimum dissolved
oxygen content of 4 ppm is permissible, the allowable
loading ranges from 2,450 to 3,250 pounds per day, cor-
responding to an equivalent population of 12,900 to
17,100

J the sewage from Dalton, and the industrial wastes
ier Plan 111, including the wastes from the Govern-

ment Mill, are treated at the Pittsfield sewage treatment
plant with the Pittsfield sewage and industrial wastes
from Pittsfield, the BOD load on the plant under current

editions is estimated at 17,582 pounds per da}' (see
Fable 12). The future BOD load on the plant (about
1990) is estimated at 24,759 pounds per day. The allow

able BOD loadings on the river, as shown in Table 4

I’able 4 30

indicate that the treatment plant would have to affectBOD removals of 87 to 90 per cent under present condi-
»° 93 per cent under 1990 conditions to

maintain o ppm of dissolved oxygen in the river. For at minimum dissolved oxygen content of 4 ppm, removals
of 82 to 86 per cent are required for current conditions,and 86 to 90 per cent are required for 1990 conditions'-These estimates indicate that it is feasible to enlarge the1 ittsneld sewage treatment plant for treatment of thesewage and industrial wastes from Dalton and the Indus-trial wastes from Pittsfield.
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New computations have been made for the oxygen
balance in the east branch below Dalton with stream con-
stants having the same values as shown in Table 4. It
was assumed in these computations that a minimumwas assumed m these computations that a minimum
oxygen level of 7 ppm, or 84 per cent saturation at
25° C, can be maintained in the stream at Dalton if

ed. The allowable BODmost of the wastes are rc
loading at Dalt ted at 790 to 1,030 pounds

.aintain a dissolved oxygen

t

of 5-day BOD per day tc
n the east branch throughcontent of not less tl

Pittsfield. The BOD to b( -passed direct to the east
branch at Dalton without ■eatment was estimated at
308 pounds per day under Plan 111 and 869 pounds nei
day for Plan 11-A. In order to provide a factor of safetyrovidc

to assure good water quality through Pittsfield, all of the
Dalton wastes included unde Plan 111 should be inter-
cepted for treatment, whethr reatment is undertaken in
Pittsfield or Dalton.

The new oxygen bal tudy on the east branch
indicates that a BOD remor 1 of 88 to 91 per cent would

lant for Dalton wastes h>be required m a treatment
cated on the Dalton-Pittsfie line in order to maintain
satisfactory oxygen levels in the east branch through
Pittsfield. Such a removal would require complete treat-
ment by the activated sludge process or low-rate trickling
filters

bngth of WastesQuantity and Sti

The estimated quantities and strengths of sewage arnd strengths of sewage and
tercepted at Dalton underindustr tes to be n

Plan 111 le 5. The table shows the
quantities for 1946 and for the future, alIe future, about 1987, and
ncludes the wastes from the Government Mill in Pitts-ir

field. Tl re for a 1946 Daltc
about 4,400, and for an estimated 1987 population

620. About 70 ner cent, of tl sently
Thtserved by municipal sewers. Ihe future quantities of

industrial wastes from Dalton art rated
25 per cent increase over thr 1946 quantitk
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The estimated extremes of flow of sewage and indus-
trial wastes from Dalton for Plan 111 are shown in Table 6.
lor the design of interceptors and improvements to the
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treatment plant in Pittsfield it is proposed to adopt the
treatment piaut m i hiduciu ™

v
*

1946 Dalton quantities as being applicable to 1950 condi-
tions, and to adopt the 1987 Dalton quantities

plicable to 1990 condition
iforce the Pittsfield

;erve the
tries, and the town of Dalton
>ut 1990. For this purposePittsfield, the Pittsfield indu

with its industries until ab
required for 1950 and 1990
in the population of the city

estimates of quantities ar
mditions. The past trenc

of Pittsfield based upon state and U. S. census records
is shown by the solid line in Fig. 5. The probable limits

of the future trend are shown by light broken lines, and

the future trend adopted for design purposes is shown by a

heavy broken line. The 1950 population is estimated

at about 57,000, and the population in 1990 is estimated
at 78,000. Works designed for a future population ot

78 000 may be expected to be adequate at least until
i O.UUU lilcXJ UK.

*
-111

about 1975, and may be adequate for a considerably
longer period than forty years, depending upon the

actual growth of population. The numbers of persoi
system in Pittsfield and to the

tributary to the sewerage system m i nusueiu

various branches thereof have been estimated from the

results of a survey made in 1948 by Mr. Philip C. Ahern

personnel manager tor the city. The total estnm ed
tributary population is 48,400, of which about 22 400

he east trunk sewer, and abou
the west trunk sewer. Thes
f for 1950 conditions.

persons are tributary to

24,000 are tributary to
figures have been adopte

Both of the main trunk sewers m Pittsfield weie gage

as to flow for a period of seven days starting -Tuesday,

October 4, 1949, by means of a liquid

Kage installed in a manhole in each sewer. Vhe values

of Manning’s friction factor n were estimated A m .
of dyeTests on each sewer and were found to be approx
mately 0 0125 for each sewer with the sewer flowing full

Hourly samples for analysis were taken from each hewe

for a twenty-four-hour period starting at 8 p.m. October
fOT ”g. on October 4 and 5 during the period o

sampling showed a peak rate of inflow to the pumping
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of inflow ofitation ot 6.88 mad immum

of inflow based upon the3.13 mad. The average rat
62 mad. The minimipumping station records wa

■vas 2.46 mad, andrate of flow in the west trui
ng the seven-day perilthis was the lowest rate du

gaging. The minimum rat
npling was 0.67 mgd, whichwver during the period of sa

was also the smallest rate of flow during the seven-da
period of gaging. The peak rate of flow in the wes
trunk sewer during the period of sampling was 4.26 mgd,
and this was exceeded during the seven-day gaging period

hbv peal i to about it

rnpling in the east trunk1 offlow during tl
sewer was 2.61 was exceeded during thend th

flows up to about 4 mgven-day period of gagm
the capacitv of the west trunk sewer flowing just full

is estimated at 7.8 mgd, and at 0.8 full, at 6.4 mgd
The slopes of the west trunk sewer are such as to permit
surcharge up to a slope of 1.4 feet per 1,000 feet. At this
slope the capacity of the sewer is estimated at 9.2 mgd
The capacity of the east trunk sewer flowing just full is
estimated at 3.6 mad, and flowing 0.8 full, at 3.0 n
Fhe slopes of the east trunk sewer are such as to permit
surcharge up to a slope of 2.5 feet per 1,000 feet. At this
slope the capacitv of the se ,ver i

The estimated capacity of both sewers flowing just full
is 11.4 mgd. flowing 0.8 full is 9.4 mgd, and flow
peak surcharge is 14.9 mgd. The latter figure prov
verification of the peak rate of inflow observed 1
Hanrath at the pumping st£

the pump-
he sewers.

the flow
which k

rount ot

The total length of ime
totalhmaps is 112.2 mil

nections is 8,628, as indicated by the 1948 report of the
Commissioner of Public Works. At an average length
of 50 feet per connection, the total length of sewer serv
is estimated at 82 miles. Thus the total length of sewers
and services in the Pittsfield sanitary sewerage system is

approximately 11)4 miles, of which 98 miles are tributary
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to the west trunk sewer and 96 miles are tributary to the
east trunk sewer. If the ground water infiltration is
assumed at approximately 60 per cent of the minimum
how which obtained on October 4 and 5, the infiltration
was equivalent to about 10,000 gallons per day per mile
of sewer. The remainder of the flow was domestic sewage
with a small amount of industrial wastes, and was equiva-
lent to about 80 gallons per capita per day from the
tributary population.

A study of the water consumption in Pittsfield indicates
that the water used for domestic, commercial and indus-
trial purposes which subsequently reaches the sewers
amounts to approximately 86 gallons per person per day.
This figure has been adopted for the average per capita
sewage flow in 1950 and the figure of 90 gallons per

apita per day has been adopted for 1990 condition
The average daily flow of domestic sewage from Pitts-

field is estimated at 4.0 mgd for 1948 and 6.0 mgd for
ipita flows and tributary1990, based on the above i

populations of 46,400 and t >7,000, respectively. These
7. The daily and hourlyfigures are shown in Tat !(

mestic sewage have beenfluctuations in the flow c
ii the ratios jwn on Fig. 6, which weren

jther communities and
ditions. The total flows
948, as shown in Table 7,

derived from experience n
nodified to fit the Pittsfie

of sewage and ground w
have been taken from the p

rates of infiltration for 1948,
the differences between the

mimmu ana pe

as shown in the ta
estimated flow of d wage and the actual flowsof domest

at the pumping station. IT
ground-water infiltration ra
mile of sewer in dry weathe
sewer in wet weather.

se figures indicate

png from 7,000 gpd per
to 37,000 gpd per mile of

ng

infiltration for 1990, asThe rates of ground-wate
shown in Table 7, were estirru
the total length of sewers
creased by about 16per cent t

;ed on the assumption that
nd services would be in-

) 225 miles. It is estimated

ipmg station re

that the total flow of industrial wastes in Pittsfield (not
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including the Government Mill) which it is proposed to
intercept for treatment amounts to about 3 mgd at the

1 mgd in 1990present time and may amoi
the Pittsfield indu;Fable 11). It is recommendr

equired to collettries with large interred
that they may be dises in hoidh

ly over a twenty-four-hourharged to the sewers u
rated total flows of
Pittsfield for 1948 ant

re 1948 Pittsfield sewag<

reriod. Table 7 she
and industrial

1990. It is pi

50 conditiox rbiews as beim
shows the design flo ion and trea

rcluding industrial wastesment plant for 1950 and 191
from Pittsfield and sewage
Dalton.

'O, including industrial a
and industrial wastes

Ie gagings on October 4 to 11
round-water infiltration en-

A study of the records of
indicates that most of the
tered through the west tr rk sewer. The infiltratior
mounted to about 15,000 gpd per mile of sewer from the
vest trunk sewer, and approximately 5,000 gpd per mile

of sewer from the east trunk sewer. The studies further
indicate that rates of infiltration as high as 18,000 gpd
per mile of sewer have been experienced for the east trunk
sewer, and as high as 54,000 gpd per mile of sewer for the

vest trunk sewer. The 1950 and 1990 flows, which have
>een adopted for the design of reinforcements to the east
runk sewer, are shown in Table 9, and for the west trunk

These estimates include theer are shown in Table 10.
ial wastes in Pittsfieldfrom Dalton and the r

that the east trunk seweV studv of Table 9 indicat
y when surcharged to theits lower end has
ly adequate to care for themaximum extent which

estimated 1950 peak flo omestic sewage and groun

water from Pittsfield. In c
safety, sewers should be des

r to provide a factor
Ned to flow not mor
ity of the east trunk sevabout 0.8 full. Since the cape

at this depth is about 3 mgd supplementary capacity
approximately 5 mgd is required to care for the estimator
2990 Pittsfield sewage flows. Thus, a supplementary o
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relief sewer for the east branch is urgently needed, whether
or not Dalton sewage and industrial wastes are brought
into Pittsfield.

A study of Table 10 indicates that the capacity of the
west trunk sewer at its lower end when surcharged to the
maximum extent is not quite adequate for the estimated
1950 peak flows of domestic sewage and ground water.
Thus it is evident that a relief sewer or a supplementary
sewer is needed for the west branch without regard to
whether the industrial was
rectly to the river are interc
1990 peak flow of domestic
filtration for the west trunk

3 now being discharged di-
)ted or not. The estimated
■wage and ground-water in-
3wer is approximately twice

t€
;e

the capacity of the west trunk sewer flowing 0.8 full.
Still more capacity must be provided for the industrial
wastes

The hourly samples of sewage collected on October 4
and 5, 1949, were grouped for analyses into four six-hour
composites. The sewage was about neutral, ranging in
pH from 6.7 to 7.6. The five-day 20° C BOD amounted to
0.188 pounds per capita per day for the east trunk sewer,
and 0.18 pounds per capita per day for the west trunk
sewer. A study of the monthly reports of the sewage
treatment plant operator indicates that the BOD ranges
from about 0.16 to about 0,
For design purposes we h
pounds per capita per day

19 pounds per capita per day.
ive adopted a figure of 0.19

. Analyses of the composite
:i' 4 and 5 indicate a total sus-samples collected on Octobei

pended solids content of 0.1:
for each sewer, of which a

25 pounds per capita per day
bout 87 per cent is volatile

lids. A study of the monthly )f the treatment
d solids contentplant operator indicate that the

of the raw sewage is generally much greater than was
found on October 4 and 5, ranging from 0.18 to 0.23 pounds
per capita per day. For design purposes we have adopted
a figure of 0.22 pounds of total suspended solids per per-
son per day for the Pittsfield sewage, and have adopted a
figure of 0.18 pounds of volatile suspended solids per
person per day.
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The quantities and strengths of industrial wastes to be
intercepted in Pittsfield for treatment as determined by
the October survey of the Department of Public Health
are shown in Table 11. It is proposed to adopt the 1949
quantities as being applicable to 1950 conditions. The
1990 quantities are estimated on the basis of an increase
in flow of about 33 per cent, and an increase in strength
of about 75 per cent. It is proposed to require the indus-
tries to provide holding tanks so that the wastes may be
discharged to the sewers at a uniform rate throughout the
twenty-four-hour day.

Table 11. - Quantities and Strengths of Industrial Wastes to he Inter-
cepted in Pittsfield for Treatment.

Aver- BOD T.S.S. V.S.S. pAlk Fats
Source. ‘P tLbs ' (Lbs ' lLbs ' (Lbs ' (Lbs' pHrlow. per per per per per

(mgd). Day). Day). Day). Day). Day).

1949 Quantities.
Wyandotte Worsted Co. . 1.70 1,130 BGO 800 - 1,000 1 7.0
Berkshire Woolen Co. . 1.00 682 482 266 - 600 1 7.4
Elm vale Worsted Co. . . 0.05 264 233 213 4.0 300 1 8.9

P
Dale Bros. Laundry . 0.015 40 30 28 8.0 50 1 9.6

Totals .... 2.765 2,116 1,605 1,307 12.0 1,950 1
Estimated 1990 Quantities.

Wyandotte Worsted Co. . 2.50 2,000 1,500 1,400 - 1,800»
Berkshire Woolen Co. . 1.25 1,100 680 500 - 900 1
Elmvale Worsted Co. . . 0.21 400 500 400 8.0 500 1

Dale Bros. Laundry . . 0.04 200 120 100 16.0 20Qi
Totals . . . .4.00 3,700 2,800 2,400 24.0 3,400 1

Assumed valm

The estimated total quantities and strengths of sewage
and industrial wastes to be treated at the Pittsfield sewage
treatment plant in 1950 and 1990 are shown in Table 12.
The quantity and strength of Pittsfield sewage are based
upon a 1950 tributary population of 46,400, and a 1990
tributary population of 67,000. The total BOD load is
estimated at 17,582 pounds per day for 1950, and 24,759
pounds per day for 1990. The total suspended solids load
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is estimated at 21,684 pounds per day for 1950, and
29,774 pounds for 1990.

Proposed Improvements to Pittsfield Pumping

The capacity of the existing sewage pumping station
is limited to 7.2 mgd, the capacity of the large pump,
which, as may be seen from Table 7, is less than half the
current peak inflows to the station. It is obvious, there-
fore, that additional pump capacity, force main capacity
or both must be provided for Pittsfield, whether or not
the wastes from Dalton and the Pittsfield industries are
intercepted for treatment. Since increased capacity is

needed, the question arises as to whether it is feasible to
abandon the existing sedimentation basins and pumping

Table 12. Estimated Total Quantities and Strengths of Sewage and
Industrial Wastes to be Treated at the Pittsfield Sewage Treatment
Plant.

Station and Sewage Treatment Plant.
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station and convey the sewage from this point to the
filtration area by gravity sewer. Such a plan would
have the advantage of locating all of the sewage treat-
ment facilities at one plant remote from residential areas.
Such a scheme, however, would require the construction
of a new pumping station and new primary settling tanks
at the filtration area.

A study has been made of pumping costs which indi-
cates that the economic pipe size for a force main to replace
the existing 24-inch force main so as to be adequate for
the next forty years is 30-inch for the Pittsfield sewage
only, 36-inch for the Pittsfield sewage and industrial
wastes and 39-inch for the Pittsfield sewage and indus-
trial wastes and the wastes from Dalton. The correspond-
ing pipe sizes required for a gravity sewer are 36-inch,
39-inch and 42-inch, which in every case are larger than
the sizes required for a new force main. A grade line
sewer would be more expensive to construct than a new
force main because of manholes and deeper cuts required
in some places to maintain the grade. It is evident,
therefore, that the removal of the primary treatment
plant and pumping station to the filtration area would
be very much more expensive than the enlargement of the
present facilities, because it would involve a complete
new pumping station and primary treatment plant and
a more expensive conduit. Accordingly, we recommend
that the existing primary treatment plant and pumping
station be improved and expanded in capacity in such a
manner as to perform the required functions without
nuisance.

The power consumption for pumping through a force
main will be somewhat greater than would be the case
with a grade line sewer and a pumping station at the fil-
tration area because of the greater friction heads during
peak flows. This is of no consequence, however, because
it is proposed to abandon the use of purchased electric
power at the pumping station and to generate all power
from sludge gas produced by the digestion of the primary
sludge.
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1 here are five important reasons for the digestion of
the primary sludge; (1) to produce power for pumping
and auxiliaries at the primary treatment plant; (2) to
produce heat for heating the digesters and the buildings
at the primary treatment plant; (3) to reduce the volume
of primary sludge to be dried and thus to reclaim about
80 per cent of the sand bed area now being used for the
drying of primary sludge, so that this area will be avail-
aide for settled sewage; (4) to produce an innocuous
primary sludge which may be used to advantage as a soil
conditioner on lawns and gardens; and (5) to produce
carbon dioxide for use in lowering the pH value of the
mixture of raw sewage and industrial wastes so that it
will be amenable to secondary biological treatment.
These factors will be discussed in more detail below.

The present cost of purchased power for pumping is
about $9,000 per year, and the cost may be expected to
average about. $12,500 per year for the next forty years if
the improvements are made for Pittsfield sewage only.
The average annual cost of purchased power during the
next forty years, if the sewage and wastes from Dalton
and the textile wastes from Pittsfield are pumped with the
Pittsfield sewage, is estimated at $23,800. It is estimated
that capital expenditures are justified for a power plant
using sludge gas up to about $200,000 for Pittsfield sewage
only, and up to about $400,000 if Dalton and the industries
are included. These estimates are the capitalized values
of the annual savings in purchased electric power less the
cost of operation and maintenance of dual-fuel engines,
and are based on a twenty-five-year life of the power plant
and a 2 per cent interest rate.

In order to effect the BOD removal of 87 to 93 per cent
required by the river, it will be necessary to have complete
biological treatment of the mixed sewage and industrial
wastes. During the twenty-four-hour sampling schedule
on October 4 and 5, when the average flow was 5.62 mgd,
the primary settling tanks were effecting a 41.5 per cent
removal of the suspended solids, and 30 per cent remova 1
of the BOD, and the trickling filters were effecting an
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88 per cent removal of the remaining BOD, resulting in an
overall removal of 91.5 per cent in the portion of the
sewage treated on the trickling filters. A study of the
monthly records prepared by Mr. Benz, the treatment
plant operator, indicates that the primary sedimentation
basins remove on the average about 00 per cent of the
suspended solids and about 53 per cent of the BOD, and
that complete treatment through the trickling filters
effects an average removal of about 91 per cent of the
BOD. Monthly records also show that complete treat-
ment by means of the sand beds effects an average removal
of about 98 per cent of the BOD. The analyses on
October 4 and 5, 1949, indicate that the trickling filters
were effecting an 88 per cent removal of the BOD applied
to the filters with a BOD loading of 362 pounds per day
per acre-foot of bed. The Benz monthly records, March
to June of 1949, show that the trickling filters were effect-
ing a removal of 81 per cent of the BOD applied to the
filters with a loading of 230 pounds per day per acre-foot
of bed. It is reasonable to expect that during the dry
summer months the trickling filters will effect a removal
of about 85 per cent of the BOD applied to the filters if
the loading on the filters is approximately 500 pounds per
acre-foot per day provided the mixed raw sewage and
industrial wastes have a pH not exceeding about 8, and
provided the mixture has a sufficient content of nitrogen
and phosphorus to sustain a high rate of bacterial me
tabolism.

It is proposed to design the improvements to the pri-
mary treatment plant and the filter beds so as to effect a
BOD removal of about 20 per cent in the primary sedi-
mentation basins and a BOD removal of about 85 per
cent from the settled mixed wastes applied to the trickling
filters. The overall BOD removal from the wastes
applied to the trickling filters will thus be about 88 per
cent. The total 1950 BOD load in the raw wastes is
estimated at 17,582 pounds per day, as indicated in
Table 12, and the total 1990 BOD load in the raw wastes
is estimated at 24,759 pounds per day. A 20 per cent
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removal by primary sedimentation will result in a total
daily BOD load to the filters of about 14,000 pounds in
1950, and about 20,000 pounds in 1990. The capacity of
the existing trickling filters at 500 pounds of BOD per
acre-foot per day is limited to 6,250 pounds per day. It
is proposed to construct new trickling filters of the same
type and size as the existing filters so as to increase the
capacity of the trickling filters to 12,500 pounds of BOD
per day. The remaining BOD of the settled sewage of
about 1,500 pounds in 1950 to 7,500 pounds in 1990 is to

plied to the sand beds to the limit of their capacity
In order to provide flexibility in the distribution of

the BOD load it is proposed to increase the hydraulic
capacity of the existing trickling filters by 30 per cent to
9.1 mgd by replacing the nozzles with larger nozzles
having a capacity about 78 per cent greater than the
capacity of the existing nozzles. It is also proposed to
equip the new trickling filters with large nozzles, thus to
provide a hydraulic capacity of 18.2 mgd for the trickling
filters. It is estimated that with digested primary sludge
about 30 acres of the sand beds will be available to receive
settled mixed sewage and industrial wastes. The loading
on the sand beds at the 1950 maximum daily flow of
22.4 mgd will amount to 137,000 gallons per day per
acre if 18.2 mgd is taken by the trickling filters. The
loading on the sand beds at the 1990 maximum daily
flow of 28.71 mgd, as shown in Table 8, will amount to
about 350,000 gallons per day per acre if 18.2 mgd is
taken by the trickling filters. These loadings should
not be excessive for the maximum daily flow, since most
of the time the sand beds should be operating at less
than 100,000 gallons per day per acre. If in the future
it is found that the loading on the trickling filters and
sand beds is too great for adequate BOD removal, it
will be necessary to construct additional trickling filter
beds. It is recommended, however, that trickling filter
capacity in excess of double the existing capacity be
not provided until it is demonstrated by actual experience
that additional trickling filter area is required.
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If the improvements at the two plants are designed to
care for only Pittsfield sewage for the next forty years, a
BOP removal of about 30 per cent may be anticipated in
the primary settling tanks. The remaining BOD, esti-
mated at 6,200 pounds per day in 1950 and 8,800 pounds
per day in 1990, will be discharged to the filter area.
Since the existing trickling filters can effect a removal
of 85 per cent of the BOD at a loading of 6,250 pounds
per day, new filters will probably not be required. The
existing units should be remodeled, however, to increase
their hydraulic capacity to 9.1 mgd. Flows in excess of
this capacity would be discharged to the sand beds.
With 30 acres available, the loading on the sand beds
would amount to about 143,000 gallons per day per acre
at the estimated 1950 maximum daily flow, and 286,000
gallons per day per acre at the estimated 1990 maximum
daily flow.

The bacteria responsible for anaerobic digestion of
fudge and for aerobic secondary biological treatment of

sewage function best at pH values from 7 to 8; pH values
higher than 8 inhibit bacterial metabolism and still
higher pH values are germicidal. It will be noted from
Table 12 that the expected pH value of the mixed sewage
and industrial wastes will be about 10, due primarily
to the highly alkaline wastes from the paper mills in
Dalton. In order to reduce the pH value to about Bit
will be necessary to neutralize the phenolphthaieiu
alkalinity. It is estimated that approximately 12,800
pounds per day of carbon dioxide gas will be required to
neutralize the alkalinity expected for 1990 conditions,
which amounts to about 105,000 cubic feet per day of
pure free C0 2. It is further estimated that if a5O per
cent removal of suspended solids is effected by primary
sedimentation, and a 70 per cent destruction of the
volatile matter in the resulting sludge is effected by
anaerobic digestion, the gas produced will amount to
about 169,800 cubic feet per day in 1990. The sludge
gas will consist of about two thirds by volume of methane
and the remainder C0 2 . If the gas is burned in gas
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engines the exhaust gas will contain a volume of C02
equal to the original volume of digester gas, or 169,800
cubic feet per day. Thus, the digester gas will be ade-
quate to supply the C02 needs for neutralization of the
alkalinity.

Experience indicates that organic wastes, such as paper
mill wastes, which are deficient in nitrogen and phos-
phorus cannot be effectively treated by biological secon-
dary treatment. Experimental studies by Dr. Clair N.
Sawyer indicate that, for most rapid bacterial decomposi-
tion of organic matter, 1 part of available nitrogen is re-
quired for each 18 to 20 parts of BOD, and 1 part of
phosphorus is required for each 200 parts, more or less, of
BOD. There appears to be no appreciable slowing dowr n
of the process, however, until the BOD exceeds thirty
times the available nitrogen. Human excreta and urine
contain on the average about 14.4 grams of nitrogen per
person per day, and about 0.9 of a gram of phosphorus.
The present tributary population of Pittsfield and Dalton
may be expected to produce about 1,600 pounds per day
of nitrogen and 98 pounds per day of phosphorus. These
figures indicate 1 part of nitrogen for each 11 parts of 1990
total BOD, and 1 part of phosphorus for each 180 parts of
1990 total BOD. Routine analyses of the raw sewage of
Pittsfield by the Department of Public Health indicate
that the nitrogen content amounts to about 2,400 pounds
per day, of which two thirds or more is in the form of
ammonia and is readily available to bacteria. Thus, it is
evident that the supply of available nitrogen and phos-
phorus should be adequate for effective biological treat-
ment of the mixed sewage and industrial wastes.

It will be noted from Table 12that a considerable quan-
tity of sulfides will enter the system from the paper mill
wastes in Dalton. At high pH values, soluble sulfides are
ionized and cannot be released as hydrogen sulfide gas.
No difficulty should be experienced with these sulfides in
the sewers, therefore, but, unless treatment is undertaken
at the source, H2S will be released at the treatment plant
in Pittsfield after the pH is adjusted by carbonation and
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will result in odor nuisance and corrosion troubles. Tc
avoid these difficulties, we recommend that the paper
mills using sulfides in their cooks be required to precipi-
tate the sulfides in the waste liquors as ferrous sulfide by
the addition of copperas (ferrous sulfate) at the equaliza-
tion tanks to be used for equalizing the discharge of the
wastes to the sewer. The ferrous sulfide precipitate should
appear in the sewer as finely divided suspended matter,
most of which should settle out at the primary treatment
plant and reach the sludge digesters. Ferrous sulfide is
not subject to further reduction in the digesters with the
liberation of ITS. Ferric salts should not be used to pre-
cipitate the sulfides because ferric sulfide is subject to re-
duction in the digesters to ferrous sulfide and H,S.

The proposed improvements to the primary treatment
plant in Pittsfield are shown in plan on Fig. 2 by means of
heavy lines. In the existing plant there is no provision for
the removal of grit separately from the organic suspended
solids, and no difficulties are reported with the handling of
sludge containing the grit. Since difficulties may develop
from grit in the proposed sludge digestion tanks, it is pro-
posed to provide space for grit chambers, as shown in
Fig. 2, in case they are needed in the future. The hy-
draulic profiles are such as to permit the inclusion of grit
chambers with velocity control by means of rectangular
control sections at the outlet end.

It is proposed to use the existing primary sedimentation
basins remodeled as shown on Fig. 2 and to provide no
additional primary settling capacity until experience shows
that it is really needed. Space for additional sedimenta-
tion basins has been reserved to the east of the existing
basins. The bottoms of the existing tanks will be filled
in with concrete so as to provide a plane, smooth bottom
for sludge scraper blades. Two straight line collector
mechanisms will be provided for each tank to scrape the
sludge to the inlet ends, the blades to return at the liquid
surface to scrape grease and scum to the outlet ends.
Weirs and scum removal equipment will be provided at
the outlet ends with the crest of the weirs at elevation 960.
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The minimum sewage depth will thus be 5.5 feet, and the
maximum depth at peak 1990 flow will be at about 5.8
feet. The inlet ends of the existing tanks will be re-
modeled to include two sludge collection hoppers, two
sludge draw-off pipes, and two sludge draw-off hoppers
for each tank. The construction work can be scheduled
so as to keep at least one of the sedimentation basins in
operation at all times.

The design data for the primary settling tanks under
the expected future conditions are shown in Table 13.

Table 13. Design Data for Primary Settling Tanks

1950. 1990.

Minimum | Average p i, I Average Maximum r» .
Day. ! Day. Pcak - Day. Day. Peak -

Hate of flow (mgd) . 4.76 12.91 25 0 17.25 28.71 32.10

Overflow rate (gpd 264 720 1.390 1 960 1,600 1,780
per square foot).

Detention period 3.7 1.38 0.71 | 1.03 0.62 0.55
hrs)

Velocity (fpi 4 4.7 1 3.2 5.4

The average overflow rates range from 720 gpd per square
foot in 1950 to 960 in 1990. The corresponding detention
periods are 1.38 and 1.03 hours. The overflow rates range
from 264 gpd per square foot at minimum flow in 1950 to
1,780 per square foot at the peak flow in 1990. The cor-

responding detention periods are 3.7 and 0.55 hours. The
tank velocity will range from 0.9 at the minimum flow in
1950 to 6.0 feet per minute at the peak flow in 1990.
With continuous sludge removal equipment it is expected
to obtain average suspended solids removals of about
50 per cent, and average BOD removals of about 20 per
cent.

Under the proposed plan mixed raw sewage and in-
dustrial wastes will be brought to two new comminuters
installed in a new building at the southwest corner of the
basins. The new building will house the comminuters,
the sludge pumps for pumping raw sludge from the sludge
hoppers to the digestion tanks, and the recirculation



1950.] SENATE No. 555. 77

1

pump for the diffusers in the carbonation chamber. Grease
and scum to be removed at the outlet end of the basin
will be conveyed through an 8-inch scum pipe to the sludge
pump and pumped with the sludge to the digesters.

The comminuters will discharge to a new carbonation
and aeration chamber constructed across the width of the
basins just south of the sludge hoppers, as shown in
Fig. 2. The chamber will consist of two passes each 5 feet
wide by 15 feet deep. Under normal conditions the
effluent from the comminuters will enter the outside pass
and return into the inside pass at the east end of the
chamber, carbonated sewage being drawn into the sedi-
mentation basins from the inside pass through conduits
between the sludge hoppers. It is proposed to provide
gates for the carbonation chamber, however, which will
permit by-passing either pass so as to facilitate repairs.

It is proposed to equip the carbonation chamber with
two rows of impinger type diffuser nozzles in each pass
with nozzles spaced about two feet apart, thus providing
198.nozzles. Unfiltered gas may be used with diffusers
of this .type. At 19 cubic feet per minute per nozzle
the total capacity of the diffusers will be 3,800 cubic feet
per minute. It is proposed to supply exhaust gas from
the dual-fuel engines up to about 1,200 cubic feet per
minute and air for freshening the sewage up to about
2,600 cubic feet per minute. For this purpose two positive
pressure blowers will be required, each with a capacity of
1,900 cubic feet per minute at maximum speed. It is
proposed to equip each blower with variable speed drive
so as to vary the amount of gas supplied to suit the re-
quirements determined during operation. The blowers
will be installed in the new blower and power building, as
shown in Fig. 2. Water at the rate of about two gallons
for each cubic foot of gas is required for the impinger
type of gas diffuser. For this purpose it is proposed to
recirculate the mixed sewage and industrial wastes in the
carbonation chamber by means of an axial flow pump to
be located in the building housing the comminuters and
sludge pumps. The recirculation pump will have a ca-
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parity at maximum speed up to 7,600 gpm, and wall be
equipped with variable speed drive so as to adjust the
How of liquid to that required for the gas to be supplied.

1 he capacity tor the sludge digestion tanks has been
estimated on the basis of 50 per cent removal of sus-
pended solids in the primary settling tanks and 70 per
cent destruction of the volatile suspended solids in the
sludge in a twenty-day period at 90° F. Two-stage
digestion is proposed with each tank 75 feet in diameter.
The net capacity required in the primary digester for a
twenty-day period of digestion of the estimated 1990
sludge quantities is 88,000 cubic feet, based on an assumed
solids content in the primary digester of 4 per cent. It is
proposed to provide a floating cover for the primary
digester and to maintain a sludge temperature of approxi-
mately 90° F by recirculating the sludge through a heat
exchanger. The secondary digestion tank will have the
same capacity and will be provided with a gas holder
type of cover, but the tank will not be heated. It is
estimated that a sludge storage capacity of approximately
sixty days will be available in the secondary tank for
the estimated 1990 sludge quantities based on a solids
content for the digested sludge of 6 per cent. The total
digester capacity will amount to approximately 12 cubic
feet per pound of dry solids added daily, based on the
1990 estimated sludge quantities.
It is estimated that the heat which will be available

from the digester gas in 1990 will be approximately
110 million BTU (British thermal units) per day. About
22 per cent of this can be successfully converted to me-
chanical power by means of dual-fuel engines. This is
equivalent to 390 h. p. (horse power) or about 7,000 kwh
(kilowatt hours) per day. It is estimated that the peak
instantaneous power load in 1990 will be approximately
640 h. p., and that the maximum power requirements
in any one day in 1990 will be about 7,800 kwh per day.
Thus it is evident that the power which may be generated
from the digester gas is just about enough to supply the
maximum daily demand, with very little requirement of
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auxiliary fuel. In order to supply the instantaneous
peak power demand, however, it will he necessary to
have about 38,000 cubic feet of gas in storage. For an
average day in 1990 it is estimated that the power re-
quirements will amount to approximately 5,500 kwh per
day, and that approximately 36,000 cubic feet of gas
can be used for other purposes or burned in a waste
gas burner. This gas might be used to produce electric
power for sale to the local power company if a satisfactory
agreement can be made to this end.

We recommend the installation of four 200 h. p. gaso-
line-gas dual-fuel engines direct connected to electric
generators to produce a total of approximately 720 h. p.
of electric current. A complete installation is recom-
mended at this time because most of the power require-
ments are related to the peak flows of sewage and
industrial wastes, and the estimated peak flow for 1950
is not substantially less than the estimated peak for 1990.
The gasoline-gas type of dual-fuel engine is recommended
in preference to the Diesel oil-gas type because the latter
requires the burning of 5 to 10 per cent of the fuel re-
quirements in the form of oil. No supplementary fuel
is required for the former as long as sufficient gas is
available.

About 40 per cent of the total heat available in the
sludge gas can be recovered for heating purposes from
the engine-cooling water and from heat exchangers in
the engine exhausts. The total heat which may be so
recovered amounts to approximately 1,790,000 BTU per
hour. The total heat requirements at the plant for heating
the primary digestion tank and the buildings in mid-
winter is estimated at 1,500,000 BTU per hour. Thus
it appears that there is ample heat available in the sludge
gas to provide all the heat requirements at the pumping
station and primary treatment plant.

The existing sewage pumps have inadequate capacity
to be used for the new conditions. It is proposed to in-
stall two new horizontal motor-driven centrifugal pumps
with variable speed drive, each with a capacity of 16.0
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mgd at maximum'speed. It is proposed to operate these
pumps automatically by means of float controls so as to
pump the sewage away from the primary treatment plant
at substantially the rate of inflow to the plant. New
larger piping will be required in the pumping station, arid
a larger Venturi meter will also be required. It is pro-
posed to abandon the existing sludge pump and to install
a new sludge pump in the power and blower building.

The new sludge pump will be used for pumping digested
sludge from the secondary digestion tank through the
existing 24-inch force main to the sand beds. It Is pro-
posed to use a motor-driven centrifugal pump with ad-
justable speed having a capacity of about 3,000 gpm
against a total head of about 100 feet. The total amount
of digested sludge produced per day will amount to only
10,000 to 20,000 gallons. Hence the total daily production
may be pumped into the sludge force main in a few min-
utes, and it will take fifteen to thirty days for it to reach
the sand beds if it is pumped without the addition of
sewage. It is anticipated that the digested sludge will be
thixotropic (that is, will jell on standing), and that a con-
siderable initial head will be required to start the sludge
in motion in the pipe line. It is for this reason that a
pump of large capacity with a high shut-off head is pro-
posed. It is planned to provide adjustable speed drive
for this pump so that after the sludge is first started in
motion pumping can be continued at a reduced rate if
found desirable. If it is found that the head developed
in pumping the digested sludge is too great, an admix-
ture of sludge and sewage may be pumped, using the exist-
ing. sludge pump for pumping settled sewage into the
sludge force main.

It is proposed to use a new 39-inch reinforced concrete
pressure pipe force main for the sewage, and to reserve the
existing 24-inch cast iron force main exclusively for the
pumping of digested sludge to the filtration area. It is

estimated that the friction head in the 39-inch concrete
force main will lie approximately 40 feet at the estimated
1990 peak rate of flow of 32.1 mgd. The average friction
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head throughout the design period will he approximately

11 feet.
The proposed improvements at the filtration area are

shown in plan by heavy lines on Fig. 3. Our studies show
that the existing distributing chamber and screen has
sufficient hydraulic capacity for the estimated 1990 peak
How, assuming that 18.2 mgd will be discharged through
the screen to the trickling filters, and the remainder will
be diverted to the sand beds. Changes will be required to
the inlet of the distributing chamber to replace the existing
24-inch cast iron pipe with the new 39-inch reinforced con-
crete force main. Moreover, a new 24-inch cast iron out-
let pipe will have to be installed in the bottom of the cham-
ber to take the flow to the new trickling filters. It is pro-
posed to extend the existing 24-inch cast iron force main
to a new chamber for distribution of the sludge to the
sand beds, as shown on Fig. 3. In order to provide suffi-
cient hydraulic capacity in the existing 24-inch cast iron
pipe from the distributing chamber to the dosing tanks, it
will be necessary to remove the rate controller from the
line. It is proposed to replace the rate controller with a
hand-operated throttling valve which may be positioned
to limit the flow to the trickling filters to any pre-deter-
mined value up to 9.1 mgd. A similar throttling valve
will be installed in the new 24-inch east iron line to the
new trickling filters

It is proposed to construct twin dosing tanks and new
trickling filters having substantially the same dimensions
as the existing units. The new filters will be just to the
west of the existing trickling filters as shown on Fig. 3.
Space is reserved for a future third set of filters just south
of the proposed units. The existing trickling filters and
the new filters will be equipped with larger nozzles having
a hydraulic capacity approximately 78 per cent greater
than the capacity of the existing nozzles.

The existing circular final settling tanks are inadequate
in capacity and improperly designed for satisfactory per-
formance. The monthly records of the treatment plant
iperator indicate that the final settling tanks are removing
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only about 10 per cent of the suspended solids and BOD
applied to them. The extremely low removal is due pri-
marily to the low concentration of suspended solids and
BOD in the effluent from the trickling filters, but it is
also due to the shape of the tanks, the relatively high over-
flow rate and the current practice of pumping sludge from
the tanks only once a day. At the rate of flow now com-
monly applied to these tanks, 4.5 mgd, the overflow rate
is 1,100 gpd per square foot. When the existing trickling
filters are remodeled to increase their capacity to 9.1 mgd,
the overflow rate in the final tanks will be 2,200 gpd per
square foot. No change in the existing final settling tanks
is recommended for the present because it is believed that
the suspended solids content of the trickling filter effluent,
even at the increased rate of flow, will not be high enough
to require better performance of the existing settling
tanks, particularly if the new final settling tanks to ac-
company the new filters are designed to perform effi-
ciently. Half of the flow diverted to the trickling filters
will pass through the new tanks under normal operating
conditions, and more than half may be made to pass
through the new units up to their capacity of 9.1 mgd.

The proposed new final settling tanks are to be located
south of the existing trickling filters, as shown on Fig. 3.
Two parallel rectangular tanks are proposed, each 36 feet
wide by 170 feet long and having an average water depth
of 5 feet. Each tank will be equipped with two straight-
line sludge removal mechanisms for scraping sludge to
sludge hoppers at the inlet end of the tanks from which
sludge will be pumped at frequent intervals to the sludge
drying beds. The design data for the new secondary set-
tling tanks are shown in Table 14. The tanks will have
overflow rates ranging from 209 gpd per square foot to
800 gpd per square foot, and will have corresponding de-
tention periods from 4.6 hours at the minimum daily flow
to 1.2 hours at the peak flow. An open effluent channel
will be constructed to join the existing effluent channel
just downstream from the circular tanks.

It is proposed to chlorinate the effluent from the trick-
ling filters for bacterial disinfection, using the final settling
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Table 14. Design Data foe A ew Fi
! II1950. | 1990.

i ■"7 r rj Minimum i Average ; r> 1 Average 'Maximum „ ,
Day. , Day. euk ‘ |1 Day. I Day. : 1 eak

- j— "j j (( j j '
Rate of flow (mgd) . 2.38 (>.46 I 9.1 i| S ti2 [ 9.1 j 9.1
Overflow rate (gpd 209 568 800 i; 757 , 8(X) 800

per square foot).
Detention period 4 6 1.7 1.2 |- 1.27 1.2 1.2

Chrs). ■ j; IVelocity (fpm)
.

. 061 167 2.36 i! 2.2 . 2.36 2.36

tanks as a means for obtaining a contact period for the
chlorine. A new building to house the chlorinators will
be constructed just north of the existing circular final
settling tanks, and two chlorine solution lines will be pro-
vided, one to each trickling filter effluent conduit. It is
proposed to install two solution-feed automatic chlorina-
tors, each with a capacity of 1,500 pounds per day. At
10 ppm of chlorine the peak rate of flow of 18.2 mgd will

require 1,520 pounds of chlorine per day. It is estimated
that the average chlorine requirements will be about 450
pounds per day. Chlorine will lie purchased in ton con-
tainers and facilities will be provided for handling and
weighing the cylinders.

The total estimated cost of construction of all the im-
provements proposed at the Pittsfield sewage pumping
station and filtration plant is $1,932,000, itemized as
shown in Table 15. The total estimated cost of con-
struction, if the works are enlarged for Pittsfield sewage
only, is $1,039,600, itemized as shown in Table 16.

The current annual cost of operation and maintenance
at the pumping station is about $30,000, of which about
$17,500 is for salaries and wages, about $9,000 is for pur-
chased power, and about $3,500 is for supplies and fuel.
The current annual cost of operation and maintenance of
the secondary treatment plant is approximately $31,000,
of which about $27,000 is for salaries and wages, about
$5OO is for purchased power and lighting, and about
$3,500 is for supplies and fuel. Thus, the total annual
cost for both plants is approximately $61,000. The total
estimated annual cost of operation and maintenance for
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Table 7 otal Estimated Cost of All Improvements at the I
Station and Filtration Plant.

Carbonatiou channel and equipment 100

its to settIImp including new eommi
:nt1

Improvements to
Sludge digestion tanks
Power and blower buil

268,500
304,800
26,200Yard piping at pumping statioi

Roads and grading at pumping station 6,000
340,200

36,500
29,300

365,500
.123,400

40,000

Sewage force main
Sewage main from screen house to dosing tank
Twin dosing tanks
Trickling filters
Final settling tank
Chlorination. building and equipment
Yard piping at filtration pi
Roads and grading at filtration pi t

81.932.0:Total

Cost of All Improvements at P-
ORe

Improve

(

both plants, after the proposed improvements with ca-
pacity for Pittsfield, Dalton and the industries are con-
structed and in operation, is $63,000, itemized as shown
in Table 17. The cost of operation and maintenance will
be about the same if the plants are constructed for Pitts-
field sewage only. It is anticipated that both plants can
be operated with substantially the same staffs as are now
required, but a slight increase has been allowed for salaries
and wages. An increased allowance has also been made
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for supplies. It will be noted, however, that a saving of
approximately $9,000 is expected at the pumping stationbecause power, light and fuel will not have to be purchased
after the sludge digesters are in full operation.

Table 17. - Estimated Annval ('ost of Operation and Maintenance ofPumping and Treatment Works.
Pumping and primary treatment;

Salaries and wages . $2O 000
Power, light and fuel supplies . qqq

, S^total
.Secondary treatment:

and wag'es . . $3O 000
Power and light ’g0uFuel and supplies

.... 4 900
( hlorine for six months (ton containers) 3,300

Sllb- total - V 39,000

Proposed Reinforcements to Pittsfield Trunk Sani-
tary Sewers.

Consideration is being given at the present time to the
construction as a flood-control measure of a cut-off on
the east branch of the Housatonic River by wav of theswampy areas in east Pittsfield. The question has been
raised as to whether the sewage and wastes' from Daltonmight not be conveyed to the Pittsfield treatment plantwithout pumping through a sewer following the route ofthe proposed cut-off. Such a scheme is impracticable be-
cause it would require a sewer for the Dalton wastes ofnearly twice the length of the sewer proposed below,because the existing east trunk sewer needs relief with anyplan, and because separate primary treatment would haveto be provided for the Dalton wastes.

Our studies of the capacity of the east trunk sewer in-dicate that under present conditions for the Pittsfieldsewage only, it needs relief from Elm Street to the pump-ing station. Ihe studies also indicate that relief willhave to be provided up as far as Sackett Street in order
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to provide sufficient capacity for the estimated 1990 flows
from Pittsfield. The estimated capacity at Sackett
Street with the sewer flowing full is 4.0 mgd, and the ca-
pacity of the inverted siphon downstream from Sackett
Street is 3.5 mgd. The estimated 1990 peak flow for
Pittsfield sewage only at Sackett Street is 4.6 mgd. The
capacity of the east trunk sewer at the pumping station
flowing just full is estimated at 3.6 mgd, while the present
peak flow in the east trunk sewer at the pumping station
is estimated at 5.87 mgd under surcharged conditions, and
the 1990 peak flow for Pittsfield sewage only is estimated
at 8.0 mgd.

In order to provide relief for the existing east trunk
sewer which will be adequate to care for Pittsfield sewage
only until 1990, a relief sewer will be required about 6,600
feet long extending from the pumping station to a point
just upstream from Sackett Street. The pipe sizes re-
quired will range from 24-inch to 27-inch. The estimated
cost of construction of this relief sewer based on current
contractors' bid prices is $207,100, itemized as shown in
Table 18.

Table 18. Estimated Cost of East Trunk Relief Se
Pittsfield onI

13,500 cu. yd. at $2.25- $30,400
3.800 cu. yd. at 6.00- 22,800

260 cu. yd. at 10.00* 2.500
300 cu. yd. at 15.00 * 4,500
800 cu. yd. at 2.50- 2.000
150 cu. yd. at 25.00 - 3,700

Trench excavation 0-10' deep

Trench excavation 10-20' dee
Rock excavation o'-10' deep
Rock excavation 10'-20' deep
Screened gravel

Concrete for cradles
3.000 lin. ft. at 5.50= 16.500
3,600 lin. ft. at 7.00= 25,200

300 lin. ft. at 12.00 * 3,600
1.000aq. yd. at 3.50= 3,500

240 lin. ft. at 25.00 = 6.000

Furnish and lay 24-inch V, C. sewer pipe
Furnish and lay 27-inch R. C. sewer pip*
14-inch C. I. river siphon
Removing and replacing pavement
Manholes O'-12' deep

50 lin. ft. at 40.00 = 2,000
4,000 lin. ft. at 1.50= 6,000

100 MB M at 150,00= 16,000

Manholes below 12' depth
8-inch tile underdrain
Sheeting left in ph
Handling water L. S. = 5,000

L. S. * 6,000Overflow chamber and river croasi
Miscellaneous overflow chambers
Protecting existing structures

.000
,000

1166,700Sub-total
41.400Land, contingencies and engineering, 25 pci

$207,100Total
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It is proposed to construct a somewhat larger sewerthan that required for Pittsfield sewage only, and extendit upstream to the Dalton line to intercept at that point
sewage and industrial wastes from Dalton. The proposed
location of the relief sewer is shown on Fig. 1 by means of
a heavy, solid line. The upstream extension of the sewerto Dalton, approximately 17,800 feet, will be designed toflow 0.8 full at the estimated 1990 peak flow of sewage
and industi ml wastes from Dalton. The present indi-
cations are that none of the capacity of this stretch of
sewer will be needed in the future for Pittsfield sewage.
Ihe estimated flows in this stretch will vary from aminimum daily- 0.66 mgd in 1950 to an extreme peak of

tt.d mgd in 1990. '1 he velocity at minimum flow is esti-
mated at 1.28 feet per second. The size of the sewer will
range from 18-inch to 30-inch.

The proposed sewer from Sackett Street to the PomeroyAvenue pumping station will be designed to carry the
sewage and industrial wastes from Dalton, and to act as a
relief sewer to the existing east trunk sewer, taking all
flows in excess of the capacity of the existing sewer flow-
ing 0.8 full. The relief sewer will have sufficient capacity
so that both sewers will flow 0.8 full at the estimated 1990
peak flow. The flows in this stretch of the sewer will vary
at Sackett Street from the minimum daily flow of 0.69
mgd in 1950 to an extreme peak flow of 7.1 mgd in 1990;and at the pumping station, from a minimum daily flow
of 0.70 mgd in 1950 to an extreme peak of 11.80 mgd in
1990. The minimum velocity in this reach of the sewer is

estimated at 1.20 feet per second. The sewer will range
m size from 30-inch at Sackett Street to 36-inch at the
pumping station, and will cross under the river at a point
just east of the pumping station by means of an 18-inch
mechanical joint cast iron pressure pipe. The estimatedmaximum velocity in this pressure pipe at peak flows is
9.5 feet per second, and the velocity at the estimated
minimum daily flow in 1950 is 0.a5 feet per second.

After the proposed east trunk relief sewer is placed in
operation the estimated flows in the existing east trunk
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sewer at the pumping station will vary from the minimum
daily flow of 1.21 mgd in 1950 to an extreme peak of 3.10
mgd in 1990.

The estimated cost of construction of the proposed east
trunk relief sewer from the pumping station to the Dalton
line, based on current contractors’ bid prices, is 1547,100,
itemized as shown in Table 19. The cost estimates are
based on the use of vitrified clay sewer pipe for sizes up to
and including 24-inch, and reinforced concrete pipe for
sizes over 24-inch. Manholes are spaced at approximately
300-feet intervals.

Table 19. —Estimated Cost of East Trunk Relief Se Rill
field to serve Dalton and Pittsfield

40,500 cu. yd. at $2.25= $91,100
8,200 cu. yd. at 6.00= 37,200

800 cu. yd. at 10.00= 8,000
400 cu. yd. at 15.00= 6,000

2,000 cu. yd. at 2.50= 5,000

Trench excavation O'-lO' deep
Trench excavation 10-20' deep
Rock excavation 0-10' deep
Hock excavation 10-20' deep
Screened gravel

380 cu. yd. at 25.00 = 9,500
3,600 lin. ft. at 11.00= 39,600
8,200 lin. ft. at 8.60 = 69,700

Concrete forcradles
Furnish and lay 36-incli
Furnish and lay 30-inch R. C. sewer pipe
Furnish and lay 24-inch V. C. sewer pipe 9.100 lin. ft. at 5.00= 45,500

2.100 lin. ft. at 3.80= 8,000
1,200 lin. ft. at 2.80= 3,350

Furnish and lay 21-inch V. C. sewer pipe
Furnish and lay 18-inch V. C. sewer pipe

Furnish and lay 15-inch V. C. sewer pipe 200 lin. ft. at 2.10 450
200 lin. ft. at 25.00 = 5,000
150 lin. ft. at 20.00 = 3,000
,300 aq. yd. at 3.50= 8,050
520 lin. ft. at 25.00= 13,000
260 lin. ft. at 10.00= 10,000

18-inch C. I. river sipfc
16-inch C. 1 river siph
Remove and replace pavement
Manholes 0-12' deep
Manholes below 12' depth

17,500 iin. ft. at I 50 = 26,250
100 MBM at 150 00= 16,000

L.S. = 2,600

8-inch tile underdrains
Sheeting left in place
Extra for railroad c
Handling water 12,000

1..000
8,000

7,500

$137,700
109,400

$547,100

Our studies of the capacity of the existing west trunk
sewer indicate that relief is needed under present condi-
tions from the pumping station upstream to Pecks Road
and Wahconah Street. The capacity of the sewer flowing
full at Pecks Road and Wahconah Street is estimated at
3.1 mgd, and the estimated peak, 1950 flow, is 3.15 mgd
with none of the industrial wastes from the textile mills.
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Ihe capacity of the existing west trunk sewer at the
pumping station is estimated at 7.8 mgd flowing just full,
and the estimated 1950 peak flow is 10.6 mgd without the
textile wastes. The other branches have adequate ca-
pacity for both the present and estimated 1990 peak flows
without the textile wastes.

In order to provide adequate capacity for the Pittsfield
sewage without the textile wastes until 1990, a new supple-
mentary sewer will be required along the west branch from
Pecks Road and Wahconah Street to the pumping station,having a length of approximately 16,500 feet. The size
ot the sewer will range from 15-inch to 36-inch. The es-
timated cost of construction, based on current contrac-
tors’ bid prices, is $306,700, as itemized in Table 20.

Fable 20 Estimated Cost of We Trunk Supplementary Sewer fc
aqe only.Pittsfield Se

Trench excavation 0' 10' deep
Rock excavation O'-10' deep

'l,OOO eu. yd. at *2.25=517,250
250 cu yd. at 10 00 = 2,500
700 cu. yd. at 3.50= 1,750

70 cu. yd. at 25.00= 1,750

eened gravel
C cradli

md lay 3,600 lin. ft. at 11.00= 39,600
9,900 lin. ft. at 8.50= 84,150

600 lin. ft. at 3.80= 2,300

pip.

urnish and lay 30-inch R. O. sewer pipt
urnish and lay 21-inch V. C. sewer pipe
urnish and lay 18-inch V. C. sewei nine 1,200 lin. ft. at 2.80= 3,350

600 lin. ft. at 2.10= 1,250

P»P<
urnish and lay 15-in
5-inch C. I. river sipl 2 each at 2,500.00 = 5,000

■MX) sq. yd. at 6,50= 3,600
600 sq. yd. at 3.50= 5,600

□d replacing concrete pavement
d replacing bituminous

Manholes o'-12 540 lin. ft. at 25.00= 13,500
,600 lin. ft. at 1,60= 5,250

8-inch tile underdra
Sheeting left in plat 0 MBM at 150.00= 3,000

L.S. = 5,000watei
Extra for difficult construct!
Passing under railroad bride

,000

,000

supplementary sewer upstream to the Wyandotte Woolen
Mills at New Road. The total length of supplementary
sewer will be approximately 22,200 feet. The existing

In order to intercept the textile wastes, it is propose
build a somewhat larger supplementary sewer fron

Pecks Road to the pumping station and to extend tin
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Fecks Road sewer has adequate capacity for the wastes
from the Berkshire Woolen Company mill and the Elm-
vale Mills, and the existing southwest branch sewer has
adequate capacity for the sewage and tannery wastes, pro-
vided the tannery wastes are properly pretreated.

The proposed new sewer from New Road to Pecks Road
for a length of approximately 5,700 feet will he designed
for the wastes from the Wyandotte Woolen Mills, the
flows ranging from a minimum daily flow of nearly 0 in
1950 to a peak flow of 2.49 mgd in 1990, based upon uni-
form twenty-four-hour discharge from holding tanks in
the mill. The pipe sizes will range from 8-inch to 18-inch,
From Pecks Road to the pumping station, a distance of
about 16,500 feet, the proposed west trunk supplemen-
tary sewer will be designed to intercept sewage from vari-
ous areas now tributary to the existing west trunk sewer,
so that the existing sewer will flow not more than about
0.8 full at the 1990 estimated peak flow. The proposed
supplementary sewer will follow the river valley with
three river crossings at West Street, Hawthorne Avenue
and Taylor Street, and will range in size from 24-inch at
Pecks Road to 42-inch at the pumping station. The
flows in the supplementary sewer will range from a mini-
mum daily of 0.38 mgd in 1950 to a peak of 7.41 mgd in
1990 just downstream from Pecks Road, and from a mini-
mum daily of 1.44 mgd in 1950 to a peak of 13.22 mgd in
1990 at the pumping station. After the construction of
the proposed supplementary sewer the estimated flow in
the existing west trunk sewer at the pumping station will
range from a minimum daily of 0.93 mgd in 1950 to a
peak of 6.10 mgd in 1990. The minimum velocity in the
proposed supplementary sewer at the estimated 1950
minimum daily flow is estimated at 1.14 feet per second.

The West Street inverted siphon will be of 20-inch
mechanical joint cast iron pipe, and will have an estimated
velocity at the 1950 minimum daily flow of 0.7 feet per
second, and at the 1990 peak flow, of 7.65 feet per second,
requiring a head loss of about 2.25 feet at the peak flow.
The Hawthorne Avenue inverted siphon will be of the
same size as the West Street siphon, and will be subjected
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to substantially the same hydraulic conditions. The
Taylor Street inverted siphon will he of 24-inch mechanical
joint cast iron pipe with a velocity ranging from 0.0 feet
per second at the 1950 estimated minimum daily flow to
0.4 feet per second at the 1990 peak flow, requiring a head
loss at peak flow' of approximately 0.8 feet.

The estimated cost of construction of the proposed
west trunk supplementary sewer based on current con-
tractors’ bid prices is $400,700, itemized as shown in
Table 21. The cost estimate is based upon the use of
vitrified clay sewer pipe for sizes up to and including 24-
inch, and reinforced concrete pipe for sizes greater than
24-inch. Manholes will lie placed at intervals of ap-
proximately 300 feet

Table 21 . —Estimated Cost of H es I 'l'runI: Snppleu
cl Industrial Waste

'/ Se

Pittsfield Semige

38,500 cu. yd. at *2.25= 180,600
1,200 cu. yd, at 6.00= 7,200
1.000 cu. yd, at 10,00= 10,000

200 cu. yd. at 15 00 = 3,000
1.000 cu. yd. at 2.50= 2,500

Trench excavation o'-10' deep
Trench excavation 10'-20' deep
Rock excavation o'-10' deep
Rock excavation 10' 20' deep
Screened gravel
Concrete for cradle 150 cu. yd. at 25.00= 3,750

3,600 Un. ft. at 14.60= 52,560
8,700 lin. ft. at 11.00= 9.5,700
1,200 lin. ft. at 8,50= 10,200
2,400 Un. ft. at 5.00= 12.000
3,100 lin. ft. at 2.10= 6,500

Furnish and lay 42 inch H. C. sewer pipe
Furnish and lay 36-inch R. C. sewer pipe
Furnish and lay 30-inch K. C. sewer pipe
Furnish and lay 24-inch V. C. sewer pipe
Furnish and lay 15-inch V. C. sewer pipe
Furnish and lay 12-inch V. C. sewer pipe
Furnish and lay 10-inch V. C. sewer pipe
Furnish and lay 8-inch V. C. sewer pipe
20-inch C. I. river siphons

900 lin. ft. at 1.50= 1,350
1,200 lin, ft. at I,lo= 1,300

300 lin. ft, at 1.00= 200
ach at 3,000.00 = 9.000

2,000 aq. yd. at 6.50= 13,000
1,600 sq. yd. at 3.50= 5,600

and repla
Remove and replace bituminous
Manholes 0-12' deep 540 lin. ft. at 25 00= 1,3.500

60 lin. ft. at 40 00= 2.400Manholes below 1;
3,500 lin. ft. at 1.50= 5.250

35MBM at 1.50= 5.250
L.S. at 5.000 00 = 5,000
L.S. = 5,000

8-inch tile underdraw
Sheeting loft in place
Handling water
Extra for difficult constructic
Connections to existing truul
Protecting existing structures
Passing under railroad bridge

L.S. = 7,500

L.B. « 5,000
L.S. * 4,000

Sub-total $373,360
Land, continge! 93.340neering. 25 per

Total $466,700

The current annual cost of cleaning and maintaining
the sewers and drains of the city of Pittsfield is approxi-
mately $40,000, of which about $6,000 is chargeable to



SENATE No. 555. [Jan.92

the sanitary sewers. It is estimated that after the pro-
posed reinforcements are added to the system, the average
annual cost of cleaning and maintaining the sanitary
sewers during the next forty years will be approximately
$lO,OOO, of which approximately $BOO is properly charge-
able against Dalton, the industries in Dalton, and the
industries in Pittsfield as their share of the cost of cleaning
and maintenance of the sewers used by them.

Table 22 shows the total estimated cost of construction
of all improvements with equitable apportionments for
the Pittsfield industries and for Dalton (including the
Government Mill). All of the cost of the east branch
sewer over and above the cost of a relief sewer for Pitts-
field sewage only is properly chargeable to Dalton, the
Dalton industries, and the Government Mill. All of the
cost of the west branch sewer over and above the cost
of a supplementary sewer for Pittsfield sewage only is
properly chargeable to the textile mills in Pittsfield.
All of the cost of the new force main over and above the
cost of a new force main for Pittsfield sewage only is
chargeable to Dalton and the industries in Dalton and
Pittsfield. The carbonation chamber and equipment i

)alton industries, including
;ost of the improvements to

chargeable entirely to the
the Government Mill. The
the primary sedimentation basins and the pumping sta-
tion, and the cost of a new power house, should be assessed
in proportion to the flow. The cost of the digestion tanks
and primary sludge-handling facilities should be assessed
in proportion to the suspended solids content of the
wastes. All of the cost of the new trickling filters, dosing
tanks, final settling tanks and connecting pipe line from
the distribution chamber are chargeable to Dalton, and
the industries in Pittsfield and Dalton, and this cost

should be allocated in proportion to the BOD of the
various wastes. The cost of improvements to the existing
trickling filters to increase their hydraulic capacity is
chargeable to Pittsfield. The cost of construction of the

Financing and Assessment of Costs.
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new chlorination plant should be allocated in proportion
to the flows. The apportionment has been made on the
basis of the estimated 1950 quantities, as shown in
Table 12. About 54 per cent of the flow is from the Pitts-
field sewage, 23 per cent from Dalton, including the
Government Mill, and 23 per cent from the Pittsfield
industries. About 47 per cent of the suspended solids is
from the Pittsfield sewage, 45 per cent from Dalton, and
8 per cent from the Pittsfield industries. Of the BOD
contributed by Dalton and the Pittsfield industries,
about 76 per cent comes from Dalton and 24 per cent
from the Pittsfield industries.

Table 22. • Total Estimated Cost of Construction of All Improvement
with Apportion ments for Dalton and the Industries.

Dalton
PittofioM (including Pittsfield T .rittsneld. Government industries. lr>tllL

Mill).

East trunk relief sewer $207,100 $340,000 - $547,100

West trunk supplementary sewer 1 306,700 $160,000 466,700
Sewage force main . j 247,(XX) 46,600 46.600 340,200

Carbonation channel and equip- - 69.600 - 69,600
ment.

Improvementsto settling basins . , 127,000 50,000 50,000 227,000

Improvementsto pumping station 38,200 16,300 16,300 70,800

Sludge digestion tanks 126,100 121,000 21,400 268,500

Power and blower building 164,400 70.200 70,200 304,800

Sewage main from screen house to 4,800 15.850 15,850 36,500
dosing tank.

Twin dosing tanks 22,250 7,060 29,300

Trickling filters 2,400 276,000 87.100 365,500

Final settling tanks 93,800 20,600 123,400

Chlorinationbuilding end equip- 21,600 9,200 9,200 40,(XX)
ment.

Yardpiping 23,100 9,900 9,900 42,900

Hoads and grading 7.300 3,100 3,100 13,500

Totals $1,275,700 $1,143,800 $.526,300 $2,945,800

Table 23 shows the total estimated cost of construction
of all the improvements which would be required to
handle Pittsfield sewage only for the next forty years.
The total estimated cost of construction of the corn-
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prehensive plan to include Dalton and the industries is
$2,945,800, as shown in Table 22, as compared to a total
estimated cost of $1,553,400 for Pittsfield sewage only,
as shown in Table 23. The equitable charge against the
city of Pittsfield for the comprehensive plan is $1,275,700,
which indicates a saving to Pittsfield of $277,700 resulting
from joint works to serve
well as Pittsfield.

Dalton and the industries as

Table 23. Total Estimated Cost of Construction of All Improvements
for Pittsfield Sewage only.

East Branch Relief Sewer ( see Table 18) . $207,100
West Branch Supplementary Sewer (see Table 20) . 306,700
Improvements to Pumping Station and Treatment Plant 1,039,600

Total $1,553,400

We are informed by our banker that at the existing
market for municipal bonds a $3,000,000 issue of sewer
bonds by the city of Pittsfield would probably be sold
to yield a net interest rate of about 1.75 per cent, based
on thirty-year serial bonds. We recommend that all
the work proposed within the city of Pittsfield for the
comprehensive joint project be financed, owned and
operated by the city of Pittsfield, and that contracts be
entered into between the city and the other interested
parties for annual payments by the other parties to the
city for their fair share of the total annual cost. Enabling
legislation will probably be required to permit such
agreements, particularly the agreements with the town
of Dalton and the Dalton industries. It is recommended
that provision be made in the enabling legislation to
finance the work outside of the debt limit for the city of
Pittsfield so as not to hamper the city in its financing
of other needed public work. The average annual cost
of interest and amortization of thirty-year serial bonds
at 1.75 per cent interest will amount to approximately
$124,920 for the joint project, and to about $65,830 for
the works required for Pittsfield sewage only.

Table 24 shows the estimated total annual costs, in-
cluding capital costs and maintenance and operation, of
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the comprehensive joint program and of the plan required
for Pittsfield sewage only. The table also shows an equi-
table distribution of the annual costs among the interested
parties for the joint project based upon the distribution of
first costs as shown in Table 22, and based upon a dis-
tribution of the annual costs of maintenance and opera-
tion of the pumping station and treatment works in pro-
portion to the flow. The annual cost of operation and
maintenance of the sanitary sewers is distributed in pro-
portion to the length of sewer to be used by the interested
parties. The total annual cost to the city of Pittsfield for
the joint plan is estimated at $97,280, and the total an-
nual cost to the city of Pittsfield for works for Pittsfield
sewage only is estimated at $138,030. To these figures
must be added the annual charges on the existing out-
standing sewer debt.

24. - Distribution of Total Annual (

>ital costs . $54,060 ( $48,560 | $22,300 5124.920 ! 165,830

•ration and maintenance j 34,020 14,490 1 14,490 63,000 j 63,1)00
r treatment works.
•ration and maintenance i 0,200 600 200 10,000 | 9,290

‘ sanitary sewers.

Total annual costs 897,280 ! 863,650 836,990 8197,920 ! 5138.W0

To the costs chargeable to Dalton, as shown in Tables
22 and 24, must be added the cost of constructing a trunk
sewer and interceptors in Dalton. The estimated cost of
construction of the Dalton sewers, as presented in our re-
port to the town of Dalton, dated January 22, 1947, was
$306,300. This estimate has been revised to conform with
current contractors’ bid prices, and is shown in detail in
Table 25. The total revised estimate amounts to
$328,750. If this project is financed by the town of Dalton
by means of thirty-year serial bonds, it is probable that
the bonds can be sold so as to yield a net return of about
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2 per cent. On this basis the annual cost of interest and
amortization to the town of Dalton will amount to approx-
imately $14,300. The total estimated annual cost to the
town of Dalton and the Dalton industries, including the
Government Mill, is approximately $79,000, including
the proposed annual charge by the city of Pittsfield as
shown in Table 24, and including a small allowance for
cleaning and maintenance of the Dalton sewers.

Table 25. — Estimated Cost of Construction to Dalton of Trunk Srn-er
and Interceptors in Dalton.

Earth excavation and refill o'-10' deep .... 12,000 cu. yd. at $3.00= $36,000
Earth excavation and refill 10-20' deep . . 1,800 cu. yd. at 6.00= 10,800
Rock excavation 0 -10' deep

.....
2,550 cu. yd. at 10.00= 25,500

Rock excavation 10-20' deep ..... 450 cu. yd. at 15.00= 6,750
Furnish and lay 10-inch vit. pipe ..... 2,770 lin. ft. at 1.30= 3,600
Furnish and lay 12-inch vit. pipe .... 210 lin. ft. at 1.55= 326
Furnish and lay 15-inchvit. pipe ..... 1,135 lin. ft. at 2.10= 2,384
Furnish and lay 18-inch vit. pipe ..... 360 lin. ft. at 2.80= 1,010
Furnish and lav 21-inch vit. nine ..... 2.460 lin ft. at 3.80= 9.350

it 5.00
.890

320 lin. ft. at 1.50= 9,480-dr:F it
25.00

25,00= 5.500
40.00= 11,600
50.00= 15,000

M
M

M

5.00’

4.00ftu

30 lin. ft. at 12.00= 1,560C

270 lin. ft. at 15.00= 4,050
100 lin. ft. at 25.00= 2.500
500 lin. ft. at 15.00= 7,500

C ui

>0 lin. ft. at 150.00= 33,000tur
um .000

.800

50

t

$?

The above figure of $79,000 is to be compared with the
estimated total annual cost for complete treatment on the
Dalton-Pittsfield line amounting to $115,196, as pre-
sented in our report to the town of Dalton, dated Septem-
ber 24, 1947. The latter figure is based upon financing by
the town of Dalton by means of forty-year serial bonds.
We recommend against further consideration by the
town of Dalton of Plan 2A, involving partial treatment of
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a portion of the wastes from the industries, together with
municipal sewage at a plant on the Dalton-Pittsfield line,
because our studies indicate that the abatement of pollu-
tion to be accomplished by this plan will be inadequate
for the requirements of the stream through Pittsfield.
The estimated annual cost for Plan 2A as presented in our
report of September 24, 1947, was $67,326.

It is proposed that the trunk sewer and interceptors in
the town of Dalton be financed, owned and maintained
by the town. It is recommended that the industries be
required to construct holding tanks for their wastes so
that the wastes are discharged to the sewer uniformly
throughout the twenty-four-hour day. It is further pro-
posed that the annual charges to be made by the city of
Pittsfield against the town of Dalton, the Dalton in-
dustries, and the Government Mill be allocated among the
parties substantially as proposed in our report to the
town of Dalton dated January 22, 1947. The enabling
legislation required for the agreements between the city
of Pittsfield, the town of Dalton and the Dalton industries
should provide for financing by the town of Dalton of its
intercepting sewers and trunk sewer outside the debt limit
so as not to hamper the town in financing other needed
public works.

Sanitary Sewage from New Lenox
The village of New Lenox is a residential community

and is not now served by sanitary sewers. There are at
present about 160 scattered houses and about 400 persons
in the area. The natural drainage of this area for sanitary
sewers is towards Yokuu Brook, which enters the Housa-
tonic River about two miles south of the Pittsfield line.

The amount of putrescible organic matter in the sani-
tary sewage produced by the present population in New
Lenox is inconsequential as compared to the capacity of
the Housatonic River at this point for absorbing pu-
trescible organic matter. If and when sanitary sewers
are provided for the village of New Lenox, treatment for
BOD removal should not be required. Treatment may



SENATE [Jan. 1950No. 555.98

I

be limited to primary treatment for the removal of
coarse, suspended and floating solids, and chlorination for
bacterial disinfection. The most important consideration
is the removal of sewage bacteria.

Our studies indicate that the village of New Lenox can
be sewered by gravity to a treatment plant site on Yokun
Brook. Primary treatment and chlorination at this site
will be inexpensive as compared to a plan for pumping the
sewage to the Pittsfield sewage treatment plant. Any
such plan would require long force mains and several
pumping and ejector stations. It is recommended that
the domestic sewage from New Lenox be disposed of by
means of individual household cesspools, septic tanks and
subsurface irrigation systems until such time as the growth
in the village warrants the construction of common sani-
tary sewers. It is further recommended that when com-
mon sanitary sewers become necessary, a system !>e con-
structed to provide primary treatment and chlorination
at a site on Yokun Brook.

Conclusions and Recommendations.

Our conclusions and recommendations are summarized
in the letter of transmittal at the beginning of this report.



f

*



i

H


