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Cost of construction - N i A

con . - - $466,
Capitalization cost of operation at g per cent - :oo :))20
,000
:
Total estimated cost of construction and capital-
ized cost of operation - - : - - $866,00
,000

The only change that I have made from the original esti-
mate is the increase of the cost for the eight filters from
$251,000 to $364,000 which I think I have shown was
necessary.

ESTIMATE NO. 4. MECHANICAL FILTERS ABOVE BLEECKKR
RESERVOIR.

Mechanical filtration plant complete with building,
effective filtering surface 5,760 square feet, con-
sisting of 36 steel filters 8 feet diameter, 20 feet
long, subjected to a test pressure of 200 lbs.,
and so arranged that 14, or any part of them
can be used to deliver the water either into

Bleecker, or Prospect Hill reservoirs, - - $140,000
Changes in the existing piping to connect the
filters with 30-inch mains - - - - 10,000
Engineering and contingencies - - - 20,000
Total cost of construction - - - - $170,000

ESTIMATED ANNUAL CoST OF OPERATION.

Labor in operating filters - - - = - $2,902
214.5 tons of alum 34 of a grain, per gal., at $32. 6,865
4,000 million gallons raised 24 feet higher - 4,000
200 million gallons wash water pumped from river 2,000
Total estimated annual cost of operation - - 15,765
Cost of construction - - - - - - 170,000
Cost of operation capitalized at 5 per cent’ - - 315,300

Total estimated cost of construction and capital-
ized cost of operation. | =SS CEEEREEEEE $485,300

o —
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Comparison of different estimates:

Total con-

. Annual cost of _Operation  struction and
Construction. " operation. capitalized at ~capitalized

5 per cent. operation.
o LI, eguow g swowo s
Nooa Nechavlel MIton igsos0 to7r  swmaso s
i S?S?Segllcgra?g;’rvoir. 408,090 0109 S L
No. 4. Mechanical filtration, 170,000 15,765 315,300 485,300

Bleecker reservoir.

You will notice in estimate No. 4, mechanical filters above
Bleecker reservoir, I did not estimate for the two 5,000,000
gallon pumping engines to pump the water from Bleecker to
Prospect Hill reservoir for the reason that there is no use for
them, the water being pumped by the present pumping
engines at the Quackenbush street station through the filters
direct into Bleecker and Prospect Hill reservoirs.

I beg you will give these comparative estimates your care-
ful consideration. I think I have given you satisfactory
evidence that the American mechanical plan of filtration can
be furnished for about one-half the money that the sand-bed
or English filters can be built for.

Prorosar, To OBTAIN COMPARATIVE ESTIMATES.

If it is not too late, I would like to offer a few suggestions
for the solution of the whole filter subject. I feel that you
will not indorse a plan of filtration that only provides for the
filtering of two-thirds of the city’s water supply, and if the
matter is referred back to the Honorable Board of Water
Commissioners, I would suggest that they instruct their
Superintendent, Mr. Bailey, who, I believe, has the ability
to prepare plans of the modern system of sand filters. I will
not say European modern system, for the reason that the im-
provements they have adopted were the invention of an
American, Mr. Kirkwood. The apparatus was first designed
by him for a filtering plant for an American city, and the
proof of this statement you will find in text-books on the
subject of filtration, and there are no patented rights to inter-
fere with the preparation of the plans. And after complet-
ing the drawings they can be submitted and bids may be
invited on their construction, and at the same time bids for
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proposals to furnish mechanical filters can be invited from
a1l the filter manufacturers.

This wil.l give every one a chance to offer their proofs o
to the efficiency of the filters they propose to furnish, and if
they are unable to prove to .the entire satisfaction of the Com.
missioner.s that'th'e American plan of filtration is not as
effective in pur_lfymg the Hudson river water, both chemi-
cally and biologically, for one-half the cost of sand beds, and
for a lesser annual cost of operation, by all means adopt the
sand filters, even if they cost four times as much.

There must, however, be a limit to this cost, for we are
now burdened with as great a water debt as we can stand,
and if it has to be increased much more, it will be a question
whether we had not best move the city to a place where good
water is found. 'This question of bettering Albany’s water
supply has become a tiresome one. Ever since the old
life Board of Water Commissioners was legislated out of
office there has nothing been done except employing experts
to inform us how polluted our water supply is, and I say,
from my experience, that it has been entirely over-stated.
If we have a few cases of typhoid above the normal, it is
magnified to a typhoid epidemic. It has also been charged
that the jaundice epidemic prevailing throughout the State
last year was due to Hudson river water. Therefore I say
this clamor of Albany’s impure water supply has become a
disease, and I know something must be done to stop it.

However, I do not think it so important or necessary that
you should advise the expenditure of nearly $1,000,000
without more evidence before you than the opinion and
recommendation of one man on the subject of selecting the
proper method or device. It may be possible that the repre-
sentatives of the mechanical filters will be able to prove that
their filters have some merits, and if so, it will be time well
spent, as the difference in time in the production will more
than make up for the few weeks it will require for the proper
solving of this question.

I would agree with Mr. Hazen that delays may be danger-
ous, but our experience on the question of bettering Albany's

water supply dates back several years, not so long however
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that it has escaped the memory of many of our people, that a
large sum of money has been squandered in abortive attempts
to improve the same, and possibly if this matter was delayed
for a short time, the Water Commissioners might submit to
you a modification of the plan, now before you for considera-
tion, greatly reducing the estimated cost for sand bed filtra-
tion, as a former water board did, in their second report, about
one year later for a water supply for Albany from Kinder-
hook creek, to the Common Council, January 15, 1894.
In their second report, they were able to recommend, not only
a greater and better supply, but a saving in the cost of con-
struction of over $400,000, and all this appeared to be due to
the introduction of another Engineer, as the locality, and
natural circumstances were the same in both cases. I wish to
again refer you to report of Water Commissioners to the
Common Council, January 15, 1894, and I quote from page 7,
the following:

¢“The discovery of this route induces us to recommend to
your honorable body a modification of the plan last adopted
by you, simply to the extent of -removing the intake from
Garfield about five miles down the stream to East Nassau,
substituting the very simple construction shown on the
accompanying plan for the East Nassau reservoir for the
elaborate and expensive plan heretofore adopted by you for
the Garfield reservoir, and shortening the conduit line about
five miles.

The advantages of this modification are indicated in the
description of it above given, viz., that it saves the cost of
the Garfield reservoir and of five miles of conduit, less the
cost of the small reservoir at East Nassau and the slightly
increased cost of the conduit of increased size required near
East Nassau, and are shown by the detailed estimates
appended to reduce the estimated cost of the entire improve-
ment now recommended, more than $400,000 below that of
the plan heretofore submitted and adopted.”

PLAN FOR MECHANICAL FILTRATION.

In conclusion, I would suggest that instead of using pine
tubs, or what is known as mechanical gravity filters, that the
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closed pressure ones be used, such as I have here shown
and to make three different plants, one for each of the disi
tributing reservoirs. Two of the plants, having a capacity
of 7,000,000 gallons each, to be housed under one roof, on
the land now owned Dby the city adjoining Bleecker reservo;r
one of the plants will deliver the filtered water into Bleecker’
the other one into Prospect Hill reservoir. The third plan‘,c
having a capacity of 6,000,000 gallons daily, should be located
between Tivoli distributing reservoir and the city, and as the
city owns the land near the Tivoli reservoir, I would say to
locate it there.

Such filtering plants will have the combined capacity of
20,000,000 gallons daily and will filter all the water supplied
to the city, instead of about two-thirds, as has been recom-
mended by the Water Commission in their report to you.
Thethree plants such as I have just described and located can be
erected with the buildings, piping, and including everything,
even the connecting of the mains to and from the filters, all
complete for the sum of $250,000. In comparison with the
above system, covered sand filter beds, with one located at
or near Tivoli, as must be done to filter the gravity supply,
could not be built for less than $700,000.

In connection with this matter, as to the standard of
purity, I will say I know of a responsible company manufac-
turing filters that will guarantee a standard of purity equal
to the certified average standard for the past five years, of
any existing sand bed filtering system supplying water to
cities having populations from g6,000 and upwards, unless
there be alum or other chemical used in connection with their
purifying process. ‘

OPERATION OF MECHANICAL FILTERS.

In order to give an idea what a mechanical filtering plant
would look like, I have introduced a cut showing a battery of
30 filters, as usually arranged for filtering city supplies, each
filter consists of a steel shell 8 feet diameter by 30 feet long,
having its independent inlet pipes taken from .the large r.naln
inlet pipe, as shown. It also has an outlet pipe f?r de.hver-
ing the filtered water into a large outlet pipe, which is also
shown in the cut. The filtering plant is usually placed
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between the source of supply and the distributing reservoir.
In this case there are, for instance, two 30-inch diameter
pipes leading from the pumping station on Quackenbush
street to the reservoirs, one to Bleecker, the other to Pros-
pect Hill, and the installing of the plant would simply be the
connection of one of the 30-inch mains leading from the
pumping station with the large pipe marked ‘‘Inlet,” and
the pipe marked ¢‘ Outlet ”’ is connected with the pipe leading
to the reservoir. The operation is simply this: the unfiltered
water is forced through the main inlet pipe into the top of
the several filters, and then passes downward through the
sand contained therein and finally into the large outlet pipe on
its way to the distributing reservoirs, and they can be so
arranged that any part of them will furnish filtered water
for either reservoir. The other cut shows one of the filters
removed from the battery, and a part of the shell is removed
to show the interior construction. It shows the shell filled
about two-thirds its height with sand, as well as the system
of sand valves through which the filtered water passes on its
way to the large outlet pipe before mentioned in connection
with the battery of filters. It also shows clearly the system
of piping. The pipe marked ‘“Inlet” is the one that sup-
plies the water to be filtered. The pipe marked ¢ Outlet” is
the one from which the filtered water passes out. The pipe
marked ‘“ Waste Pipe” is for the purpose of conveying the
wash water to the sewer.

CHEMICAL ACTION OF ALUM ON WATER.

Perhaps I cannot better illustrate the chemical action on
the water as caused by the use of alum in connection with
mechanical filtration than by again quoting from the excel-
lent treatise ‘¢ Water Supply,” by Prof. William P. Mason,
page 137, as follows:

““ Although the rapid filtration of large volumes of water
(usually under pressure) through very limited sand areas is
accomplished by appliances patented and controlled by numer-
ous companies, yet the use of such apparatus is sonearly con-
fined to this side of the Atlantic asto warrant the employment
of the generic expression ¢ American Filter System.”
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Roughly outhned., this plan consists in adding to the water
to be filtered a minute dose of common alum, averagin
between one-quarter and one-half of a grain per gallon, an§
then admltt.mg tche water to the filter, which is a cylinder of
wood or boiler iron, three quar.ters full, of uniformly fine
sand. ’I-‘he carbonate::: present in the water decompose the
alum, with the formation of a white flocculent precipitate of
aluminum hydrate, quite jelly-like in appearance. The
action of this aluminum hydrate is much the same as that of
the white of egg in clearing coffee. It entangles all sus-
pended matter, disease germs as well as inorganic material,
and deposits the same on the surface of the sand, whence it
is removed and driven into the waste-pipe by a reverse cur-
rent of filtered water at the time of cleaning the filter. The
cleaning occupies but a short time, not much beyond fifteen
minutes, and can be accomplished by a waste of less than ten
per cent. (usually four per cent.)of the daily delivery of filtered
water. Thus, it is observed, the mechanical filter produces
an artificial inorganic jelly to replace the ¢ bacterie jelly” of
the English filter-bed. In properly managed filters of this
type no alum (or, at most, a trace) reaches the filtrate, for
only such a quantity is admitted to the water as will be decom-
posed by the amount of carbonates present.

A further action of the precipitated aluminum hydrate is
to unite with the soluble coloring mattter of the water, there-
by rendering the filtrate colorless. The proper dose ” of
alum solution is administered by means of a small automatic
measuring apparatus exterior to the filter.”

It will be argued against me that I am interested in a
filtering scheme of my own. I wish to explain and have it
become a matter of record, that I am interested in the New
York Filter Manufacturing Co. to this extent: the company
18 capitalized at $600,000, and I am the owner of 24 shares
of its stock at the value of $2400. :

I believe my past record in Albany for fifty years will not
warrant anyone to question my sincerity in this matter
because I am slightly interested in a filter company.

Respectfully submitted.
JAMES H. BLESSING.
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WOODEN SECTIONAL WASHING GRAVITY FILTER.

Suitable for City Water Works. |

NEW YORK FILTER MFG. CO.
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