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valley i$ only wide enough for the. passage of the . creeki· . 
�nd the banks are rocky and precipitous; 

m. THE HUDSON RIVER PLAN.

As before stated, the water would be taken from the 
river above Waterford, and conveyed in a conduit to the 
skiff ferry, a short distan�c ahove the State dam, wher� 
the w-ell and pumping works would be placed. 

The force main would be a mile in length and two feet 
in diameter, and would deliver the water into a small 
reservoir, from which it would be conveyed to the high 
distributing reservoir by a canal and pipes, as described 
in the Tomhannock plan. 

The pumping machinery would consist of a componnd 
cylinder condensing steam engine, the largest cylinder 
being fifty-two, and the smaller one thirty inches diameter, 
designed for steam at fifty pounds. 

The diameter of the pump piston would be twenty-eight 
inches. 

This is the cheap{:st. form of. pumping machinery, and 
would delh·er six million gallons of water in twenty�four 
hours, into the reservoir, situated three hundred and thirty . 
feet ·above the level of the tide, requiring a perpendicular 
lift of three hundred and ten feet, and a .reprt!sentath�e 
frictional hf.'ad of ten and a half feet. 

The ,engim,, when working i:;team as above· stated, would 
be equal to four hundred hor1-e-power. 

The duplic_ate steam engine would be non-condensing, of 
one-half the above.,power. 

The duration of such machinery would. be about twenty· 
five years, and would require a present investment equal 
to eighteen· and four-tenths per cent of its cost, �t seven· 
per cent per annum, compound interest, to renew it. 

lV. DEEPKILL PLAN'. 

N:(? instrumental surveys have been made of the last_ mile 
Qf __ th.is line, or, of' the dam and reseryo1r, .. but .. an··. �pp:ro:xi-. 

. �- ... � 



mate esti�ate ca� be arrived at,, which, add�d to the ·cost 
of the Tomhannock line south of the place of the departure 
of the Deepkill line, will furnish sufficient information to 
determi�e whether this plan is worth further examination. 

The whole· lenth of t.he iine would be about eight and 
a half miles, ihcluding seven and a half miles of the Tom­
hannock line. The upper mile will be more costly, as it 
generally follows along the steep banks of the kill, where, 
c-om·paratively, more length of condnit. must be employed. 
But as the canals and conduits will be required to discharge 
but two-thirds _as much water, they may be made of less
size. 

The cost of a storing reservoir must also be added to 
this plan. If the plan should be determined upon the land 
for this reservoir should now be procured, but it would not 
be necessary, for se,·eral ·years, to build the dam to its full 
height. 
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THE ESTIMATED COST. 

I. 'fHE TOMHANNOCK PLAN.

The conduit, pipes, an'cl c:anals from the Piscawen. to tho
Tomhannock creek. 

CONDUIT, 

Of brick, 3 feet interior diameter; two ring� of 4 inches each ; 
fall 3 feet per mile, 7, 700 feet long : 

Brick masonry, laid in hydraulic cement mortar, will cost 75 cents 
per �ubic foot, or $20.25 per cubic yard : 

7.08 cubic feet brick masonry, 75cts ...... $5.76 
:{5 cubic ft. excavation at le. per cub. foot, .35 
25 cubic ft. back.filling at le. per cub. foot, .25 
Add extra,. . . . . . . . . . . . . • . . . . . . . . . . . . . . . .14

7;700 feet of conduit at .......••......... $6.50 $50,050 

Head walls at tlte ends of · Conduits : 

23 cubic yards of masonry, $10 , ........... $230 
600 feet foun�ation, . $50, . .. . .. . . . .. . .. . . 80 
Paving, etc.,. . . . . . . . . . . . . . . . . . . . . . . . . . . • . 10

14 end connections at .................... $270 $8,780 $53,880 
PIPES CROSSING RA VINES,

Of cast·iron, 18 inches diameter; chambers 
at each end, arranged for three pipes, 
waste, etc. 

4.000 feet of iron pipe, laid, .............. $5.60 22,400 

Pipe-Olw.mberR: 
16 cubic yards of masonry, $10, ....•.•... $1 60 
500 feet.of foundation, $50,;.............. 25 
Covering 22.5 sq. feet, 40c.,............... 9 
Excavation, screens, gates, etc.,. . . . . . . . . . . 46 

8 pipe-chambers, .............•........... 
4: blow�oft's, ....•.........••..••........... 
St�ps on side,hills, ....•.•............•.•.. 

.. Auiount carried forward, 

$240 
50 

1,920 
200 
280 

1 
24,800 

f78;6SO 
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Amount brought forward,.......................... $7.8;630 · 
CANAL. 

187,000 cubic yards of excavation and em-
bankment, ..•........•..•.•.•••...•.... 30c. 

5,000 cub. y'�s of rock excavation, ........ $2.00 
22,500 " " " puddling, ..........•.... 70c. 
25,000 sq. " " paving, ................ 40c. 
6,250 bub. " " gravel lining,.......... 50c. 
6,000 " " " excavation, side ditches,. 25c. 
50 cross drains of 40 ft.�2,000 feet of .8 in. 

pipe, ..........•.......•............... $1.00 
50 fa.rm bridges, .......................... $75 
15 road bridges,. . . . . . . . . ............••. $150 

NOTE.-.A covered condui t at each of these 
bridges would cost alme;st exact1y the 11aroe as 
tbP hrfdges. and would ne,·e, require renew1tJ. 
. Non.-Tbe cost of this canal is $1.81 per foot. 

DAM AT TOMHANNOCK; 

225 cubic yards of brush and gravel, ...... . 
4,600 feet of apron, ..................... . 
150 cuuic ynrds grave� on slopes of dam, .. . 
Stone protection at foot of apron,. . . . . . . .. 
100 cubic yards of masonry, .............•. 
Foundations, etc., .........•...•........... 

Bulk/teed: 

$8.00 
$50 
$1.00 

$10 

86 cubic yards of masonry, ..•... ......... $10 
700 feet of foundation, . . • .. . . . .. . . . .. . . . . $50 
Excavation and embankment, . ......... . : . 
75 cubic yards revetment walls, ..........•. $8.00 
Screens, gates, &c., ........ .....•.......•• 
Guard-banks, etc., to high land, say ....... . 

NoT11:.-A stone dam would cost nearly the 
1ame as above estimated for a·Beaver dtam. 

The line from the Plscaicen to tlie High Duttrj. 
but·ing Resel"l)Oir : 

6,200 feet long, including 200 feet pipe at 
Hoosick road. 

6,000 feet of canal, .. .................... $2.00 
500 feet of pipe crossing Piscawen and Hoo· 

iiic\ road, ................•.......•..••. $5.60 
4 pipe-chambers, ...•••..•.....•....••.••. $240 
2 ·blow-offs, •.. · .....•...•... - . . . . • . • • . • • • . $50 
Adjustment to discharge the_ Tomhannock 

water _into the Piscawen, ..••••.•.••.••• 

56,100 
10,000 

15,700 

10,000 

8,125 
1,500 

2,000 
3,750 
2,250 $104,475

$675 
225 
150 
25 

1,000 

625 2,600 

360 
85 
75 

225 
105 800 

500 

$187,005 

12,000 

2,800 
960 
100 

140 $16;COO 
. . . ---.--.---
A.mount ·carried· forward, ....•...•••••••••..•• : •.. _ .. '$208,(05 · · 
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Amount brought forward , •••••••••••••.•••.•••••••• $�03,00l> 

THE moH _DISTRIBUTING RESERVOm, 

and inlet and 0�1tlet pipes, .••••......... 
72,000 cubic yards of embankment, ....... 80c. $21,600 
8,000 " " " puddling, ........... 80c. 2,400 
6,000 " " '' clean gravel on bot-

tom... . . . . . . . . . . . . . . . . . . . . . . . . . ....... $1. 00 

5,000 cubic yards of slope wall, ..... ; ..... $2.60 
Jntet and outlet passages, ...••............ 
Land, 27 acres, ........................•. $500 
Fencing, 4,200 feet, . • • . . . . . . . . . . . . . . . . . . 50c. 
Seeding banks, etc., ..................... . 

6,000 
12,600 
6,000 

13,500 
2,100 

900 

$65,000 
Land and right of way,............ f24,120 

65,000 

11.4 miles of fencing, both sides, .......... $1,000 11,400 Z5,520 

Add for the superintendence and contingen-
cies, ........... · ....••..........•....... 

II. THE POESTENKILL PLAN.

$303,52 6 

30,352 

$338,877 

A brick conduit of three feet diameter, 14,300 feet long 
from the dam· to the high distributing re�ervoir, with pipe 
of 800 feet length in passing the Cemetery. 

14,300 feet of conduit, as before, ....••.... $6.50 $92,950 
1,000 feet of side-hill rock excavation, extra, $3. 00 3,000 
5,000 feet of other excavation, extra, ...... $1.00 5,000 

--- $100,9(>0 

Dam and Bulkhead : 

150 cubic yards of excavation, including 
rock, ........•... � . . • . • • • . . . . . . . . . . • • . $1. 00 

700 cubic yards of masonry, . . . . . . . . ..... $15. 00 
2,000 " " " gravel on slope of dam, 75c. 
Bulkhead, gates, screens, etc., ........... . 

Land and right of way, .••..••........... · 
2.65 miles of fencing (one-half), .......... $500 

The high distributing reservoir, ..•.•..•... 

·150
10,500 
1,500 

850 
$18,000 

8,600 
1,826 

'$118,875 
65,000 

. Amount _barrieci'forward, ....•••. . . . .. .. . . . . . • •. . .. t1as,sirs 
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Amount brought forward, ........•.......•......... $183,875-

TM r,onnuting pipes, with the present -distri· 
btttion at Eighth street. 

4,000 feet of pipe, 24 inches diameter, .•... $9.00 

BnperintendencP. and contingencies, ...... . 

HJ. '!'HE HUDSON RIVER PLAN. 

86,000 
$219,875 

21,987 

$241,862 

.\ wing dam iu the Hudson, nenr Waterford, to divert 
the water into a conduit, of three feet diameter and two 
miles long, to a pump-well directly west of the Piscawen, 
crossing by the Tomhannock line; an engine ancl pumps at. 
the river, and a force main of two feet diameter, one mile 
long, to a small reservoir, and a canal and pipe to the high 
distributing reservoir. 

IUYER CONDUIT: 

Wing dam in Hudson,.................... $10,000 
10,560 feet of conduit, .................... $6.00 68,860 
Pump-well, ........ ...................... 10,000 
Ho�ses for engine, boiler and coal,....... . 21,000 
Chimney,.......... .... . . . . .. . . . . . . . . . . . 4,000 
Engine, pumps, boiler and duplicates,. . . . 100,000 
Small reservoir, near the Piscawen,. . . . . . . 10.000 
5,280 feet of force main, 2 feet diameter, $9.00 47,520 
3 ciieck-valves, 2 gates, connecting pipes,.. 4,000 

���� $200,880 Canal and pipe from the Piscnwen to the liigh 
distributing reservoir,........ . . . . . . . . . . . . . . . 14,500 

Land, right of way, etc.,...................... 25,�

The high distributing reservoir, ............... . 

Superintendence and contingencies, ........... . 

$309,380 
65,000 

$874,380 
37,438 

----

$411,818 

The annual cost of runni�g this engine, to deliver six 
inUiions tif gallons of water per day, would be as.follows: 
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4 380 tons of coal,: ......•..........•..••. $5. 00' 
Oil, tallow, and waste, ....•.............. 
Engineer and assistant, .....•...•.....•.•. 
Two firemen; .••...••...•.....•........•. 
Two laborers,.� ......................... . 

.$21,900 
1,006 
2,200 
1,500 
1,000 
1,000 

.......... 

Repairs, ........................... .-.. . . 
$28,600 

This sum, capitalized at" 7 per cent, is. . . . . . • . . . . . . . . . . . . $408,571

The sum which, compounded at 7 per cent for twenty­
five years, would be necessary to renew the machinery, 
,vould be,............................................ $18,400 

These two sums, nclded to the first outlay,............... 411,818 
Shows the whole representative cost of pumping from the�--­

Hudson, as compared with the Gravity plans, to be .... $838,789 

'l'o the cost of the Gravity plans is to be added the 
damages to the existing mills, and to the water-power upon 
the several streamE! . 
. It is not considered judicious to present these estimates 

in detail, and it may be considered as sufficiently accurate, 
for the present purpose, to state that these damages will 
he more than half· a million of dollars greater upon the 
Poestenkill than they will be upon the Tomhannock plan, 
and if the whole· of the water of these streams should 
be taken for the city, this difference will be increased two 
or three times. 

A comparison of the estimateR will then be--

I. 
II. 

III. 

IV. 

V. 

The Tomhannock Plan, .......................... . 
The Poestenkill Plan, ....................... ! • • • • •

The Hudson River Plan, . . . . . . . . . . . . . . .......... . 
Tb.e Deeplcill Plan, ................. , ... ." ....•.... 
The W ynantskill Plan, ................... . 

$338,877 
741,862 
838,789 
800,000 
590,000 

In conclusion I have to report that the Topihannock plan 
})Ossesses advaht?,ges over all of the others in the economy 
of its cost, 3:n4)he purity of its water, and is· equal to any: 
·of the others:� the _abundance of water.

·6.·::
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· I take this opportunity of stating that all of the field­
work has been made under the direction of Professor D. l\f.
GREENE, who has either made or aided me in making all
of the calculations .and estimates, and has materially assisted
in the prepara�ion of this report.

His knowledge and ski11 in his profession has been given 
to these �ies, and I hM·e never. been more usefully or 
a.greeably associated with another Engineer than I have 
been with him. 

MR. GREENE deservedly stands very high in his profeR­
sion1 and has an honorable and high career before him, and 
I hope that, when you determine to build the works, they 
may be intrnsted to his hands. 

Respectfully submitted, 
W J\I. .T. l\foALPINI(

TROY, Sept.ember :l6, 18i2. 
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AN ALY SES OF THE WATERS. 

\.V INsr.ow LAnORATORY R. P. INSTITUTE, t
November 13, 1872. l

1'o the Boatd of 1-Vrtter Ou1mnis.<:fo11er,'J of the City· oj' 

Troy. 

GE:STLEMEN : 

[ have, as requested by you, made a cal'eful quantitative 
analysis of the four following waters: 

1st. A sample taken from the city reservoir near Oak­
wood A venue ; 

2d. A sample taken from the 1'omhauuock at "Chase's," 
a point a.bout twelves miles. from this city ;

3d. A sample takei:i from the "Rifts," on the Hudson 
river, near �he \Vat,el'ford bl'idge; and

-!th. A i-ample take·n from t.l1e Pof'st.(>nkill near the toll 
bridge on the Brnnswick road. 

These waters were collected by )fr. Chapin, the superin­
tendent of the ""\,Vatel'works, 011 the 2<l and :ld of October 

last.·· Their analysis was immediately commenced -and • 
continued uutil they 1vere fiuisbed. They all contained·
but a trifling amount of suspende<l matter, which w·as 
allowed to subside, and the determinatious· made iu ·the 

settled waters. 
The following table shows the result of the analyses of 

these waters. 
'l'he weights given are in grains and decimals of a grain: 

to the imperial gallon of 277.2 cubic inches . 
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'rABLE. 

. .. . ·-
I 

Blight I Slight IGre'nlsh Reddish Color m one foot tube,.,. · · · · · · · · · · · yellow. 
, 

yellow .
. 

yellow. yellow. 

Taste at 30' C. (86° F. ), ...... .... .... j Nono. I None. ! Boggy. j Boggy.

Oxygen absorbed by organic matter f ! \ I ·1 · 1 .0784 \ .0742 I .2884 .2128
from Permanganate of Potash, . .  \ ,

H l Cl k' 1 . .-: 4 ' <)
> B,.. I 3'.16 2°.42 arc ness on nr s l:'Ca c, .......... · J , . : ,.,, • , , ; 

I I ! 
I I 

• Total solid content8,. • . . . . . . . . . ... , 8.4560 j4.4160 15.1968 3.6260 
I ' • 

Inorganic matter, ... ............... -j 6.6080 \4.2560 !s.7128 2.940 
Organic matter, .................... . i 1.8480 (1600 11.4840 10.6860 
� 

, I 
i 

i Chlorine, .....•.......... ..... .. · I .0490 .0791 .0749 j .0847 
-� Sulphuric acic, SO 3, .• ..•.••••••• ; .2686 j .3268 .2398 I .1425
; Silica, .......... ....... -......... j .5278 I .5684 , .5684' .4144 ! . I I ! � Lime, ............. ............. 2.9801 1.1489 '1.1409 .7522 
8 Magnesia, . . . . . . . . . • . . . . . . . • . . . . . .15511 .8231 3.594 .1859 � � 
oS 

o· 

• 0 

Oxide of iron, alumina and phoi:;- ( 
phates, . . . . . . . . . . . . . . . . . . . . . . \ 

. Potassa, ........................ . .9. � . Soda, ........................... .-= �

.0210 I .0861 1 .0266 .0267
l .1414 i .08751 .0546 .0644 

.20791 ·.2114 ! .12041 .1659
I I ----· -- ·------------

It will be seen from the table tha.t the constituents are 
given as found, without combining the bases with the 
acids, as the chemist may hypothetically consider them to 
exist in solution in the water. They are, undoubtedly, 
coml?ined and exist as chlorides, sulphates and biearbon-

. ates' ill the waters. From the small quantity of inorganic 
.\ 
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n1atfor �1·�sent in an these .waters it can b� seen·' 't&aL. 
nothing but th� lime and magnesia. present. wilf ex�r�i�e. 
any effect on their character as regards t.hei�'.ec_onomi<, use .. 

Experience proves that these two substances act bene­
ficially on· the human system when found in as small or 
even larger proportions than as are found in these waters. 
Their most important bearing is, however, as regard11 their 
effect when the waterR al'c nsrd for washing ·and cooking 
purposes, and in steam boiler!!. It will be seen from the

table that the water now in use by the city is much harder 
than that obtained from the other sources. This fact is 
due to the greater quantity of lime contained when com­
pared with the others, the hardness of water being almost 
directly proportional to the quantity it contains of lime 
and mag·nesia. .A somewhat larger qnantity of soap or 
bicarbonate of soc1a will be necessary to render the reser­
rn.ir wat�r soft than with the otht!r waters, as each degree 
of Clark's test corresponds with a gmin of carbonate of 
lime in the gallon, and which requit-es about ten grains of 
::ioap to combine with it and form an insoluble precipitate . 
A smaller quantity of bicarbonate of soda will produce the 
�ame effect. The presence of this soap 1ime precipitate, in 
auy quantity, is found to interfere with the easy cleansing 
of clothes by water so contaminated. As most of the lime 
and magnesia probably exist as carbonates in these waters 
the hardness will he much les�ened by boiling them, which 
will cause a. precipitation of some of the lime and magnesia. 
For culinnry purposes the best waters are those that ar� 
quite soft, as the presence of lime salts, particularly sul­
phates, p1·cvent edibles from becoming soft wheu boiled. 

The presence of a considerable portion of lime is, how-
ti\.·er, beneficial in tca-mak"'ing, as the lime prevents. too . 
mtwh of the bitter principle of the leaf from being dis­
solved. -The amount of lime present in each of these 
waters shows them to be suitable for cooking purposes. 
For use in steam boilers these waters ,vill, undoubtedly, 
cause incrustations of carbonate and sulphate of lime and 
magne,sia� -but· not · in as large quantities as from· waters 
obtained fi·oin such sources as springs and wells in this 
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vicinity. The silica, alumina, oxide of i�on, soda a�d 
potaasa, found in these waters, are not_ in sufficient quantity 
to exercise any :infhience on their qua�ity. 

THE ORGANIC CONSTITUENTS. 

The organic �atter fou11d in river waters, in many cases, 
determine their qualifications for drinking purposes .. In 
these waters the total amouut of organic matter has been 
determine<l, and also a. determination of t.he oxydizable 
matter contained in the organic matter. The total amount 
of organic matter ,rn1' <lctr.rminP<l hy evaporating a measur­
ed quantity of t.he wnter to <lrynells, heating the residue 
which remained to 160° C. aucl weighing; then igniting 
this residne, by which meaus the organic matter was burned 
off, with a slight amonut of the carbonic acid in the inor­
ganic mat.t.cr which wn� re1'tore<l, by moii:;tening the residu<· 
with a. satmak<l solntiou of carbonic acid in wa,ter ancl 
drying at 1G0° 0. Tho difference bet.ween the we:ight found 
in this case and that obtained by the first weighing gan 
the weight of organic matter. As is customary, owing to 
the small amount of urganic matter, ancl :1lso its complex 
nature, 110 sy:.tcmatic analyt;is of it has been made. To 
<let-e.rmin(\ the q11a11tity of oxydizable or putrescent orgaoic 
n1Mtl'r rontaine<l, a dilute solution of permanganate of 
potash was a,ldell to a slightly acidulated portion of these 
waters, and allowr«l to i:;t.and for three hours without heat-

.mg. 
Owing t.o t,hc propert.y of giving np oxygen to produce 

oxydation which this permanganate has, if -there be any 
organic matter hronght i11 contact with it which is in a 
decomposing state, it will be oxydized by the permanganate 

· . and its nature rendered harmless. This. decomposing
portion of the organic matter contains many of those sub-

, stances which render it injurious for drinking
.,
purposes. It 

will be, seen from the table that, although the reservoir
water contains the largest quantity of organic matter, 
the oxydizable �mount is much smaller than in the Hudson 
�iver or the Poestenkill. T1?-e Tomhann9ck, as will b·e seen, ' 
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contains th�i�as,t organfo matter of all, and also)h� smallest ' . 
oxydizable ··amount. In evaporating lar.ge q11antitie� of 
these wate1·s, in the course of analysis., some things were 
noticed in. reference to the organic matter prese.nt which 
it may be well to mention here. The waters taken· from 
the reservoir ,and Tomhannock ha<l, jn their natural ·state, 
but little color, and by the concentration of several.gallons 
to a small bulk. lrnt a slight yellow color was observable 
in either, and a slightly peaty odor. The Hudson river 
and the Poestenkill, however, when treated in the samo 
manner, became of a dark reddish color, resembling, iJi 
many respects, a solution of tan bark. For laundrying 
purposes these colors, in the last mentioned waters, might 
prove objectionable. The snpe1:ior quality of laundry work 
done in this city is considered, by several scientific observers, 
as due, in a great measure, to the clear quality of the water 
used. A second specimen of water, taken from the Tom­
hannock on the 9th of October, was quite different, in ap­
pearance, when compared with the first. It had. a slightly 
turbid appearance, :ind Reemed to have considerable organic 
matter in solution. No determinations of organic matter 
were made in this specime11, :is they had ah·eady been com­
pleted in that first taken. The different appearance of t_his 
second specimeu is, probably, due to the fact that there 
had been rain on the day previous to which it was collected, 
and was what would naturally result from such a cause. 

MICROSCOPIC EXAMINATION. 

T n order to make the e.xamination of these waters · as

complete as possible a mi�ros�opic analysis was deemed 
necessary, and at my request DR. R. H. WARD, the distin­
guished microscopist of this city, has made· such examina-
tion, froni whose report I quote as follows : · 

"The practical and not inconsiderable value of a micro­
scopic �x�mination in such cases is to determine what . 
portion of. the organic and inorganic constituents exist in 
a salid for�, and to dete!mine the nature of such . constitu-



ents · * * * * I have examined the four waters -�bove 
nientio�ed, both in. the samples submitte� to ��-by you,;

and. in other samples from the same sources directly ob-: 
tained· by myself. 

"They all appear, under ordinary circumstances, reason­
ably pure and 9Iear, and, like all other waters that are fit 
to..drink, when examined. in small quantities reveal, only
occasionally, the presence of living inhabitants, or of other 
solid bodies. ·There is scarcely a greater folly than the 
nearly universal belief that good drinking water swarmF­
with lh�ing things." * * * * "The living organh:ms in 
these waters are both vegetable and animal forms." "The 
plants are chiefly, if not exclusively, protophytes, volvo­
cinere, · desmids, pediastrre, diatoms, palmallacere, and a 
variety of zooBpores and confervoid growths." * * * * 
"Nearly all of these are so minute as to be invisible to 
the. naked eye." * * * "Many of these plants, espe­
cially the diatoms and desmids, are free·froin any _suspicion 
of hurtfulness, and the general absence of oscillatorire is a 
favo.rable indication. The abundance of zoospores and 
confervacea, however, and the prevalence, in_ smaller quan­
tities, of nearly e\·ery kind of protophyte is not above sus­
piciop, and is certainly bad as far as it goes." "The minute 
animals exist in almost equal variety of forms." "Of those 
familiarly called animalcules we have both the ciliated and 
tlagellate infusoria, and wheel nnimalcules, as well as the 
lower and simpler forms." * * * * "The cyclops is 
.quite abundantly represented, aud _is the most conspicuoui­
inhabitant of the reservoir water." · * * * "Most of 
the animals mentioned are harmless, and only in_ the case 
of one of these families is there an awkwarc� uncertainty 
as to the effect of using food or drinks containing them." 

"The visible particles other than living, in· these waters, 
.a.re of less importance. They are what makes the water 

. 'riley,' as it is called. They consist, .chiefly, of disintegra­
ted wo<\d, leaves, and of still more finely· comminuted 
parti�les of roe�, especially slate arid limestone. They are 
u,tt�rly inconsiderable at most seasons� but after rains, or 
in. freshets, render the water� muddy and disgusting. Such 
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impuritie.�,-i( not �ntirely. harmles� �n food, )m� ��rt"ainiy :i '.
of far lea' s sigriificance than would be inf erre.a fr.9.IQ : .the .·.
app_ear.:anc:e of' the wat�r. If frequently. cd:11:nn·i�� to:.water ...
abounding in. them, however, it is a seriO'µS· 'questfott·what 
effect· would· be produced on the city's reputation for good. 
laundry .work." * * * * " Microscopical study shows

these waters intermediate in position between the cle�r, 
hard water of springs and wells, which has but little visible 
impurities, and stagnant and decidedly unwholesome water 
which abounds in far different objects. Water from the 
four . sourcea under consideration is, evidently, water of 
brooks and ponds, surface water, but not bad water. Such 
water is often more unwholesome than the clearer waters of 
springs. �nd wells on account of the comparative absence 
of soluble and invisible impurities. As far as my obser� 
vations have yet gone, the waters of the Hudaon (above 
Lansingburgh), and of our present distributing reservoir, 
are about equally supplied with the impurities above 
discussed. The Poestenkill water is, measurably, better 
tha� these, and the Tomhannock seems to be the least 
objectionable of all both m respect to suspend_ed mineral 
and organic impurities." 

CONCLUSION. 

The· sources from which these waters are derived are 
such as preclude, with but one exception, the presence of 
effete animal matter, such as is contained in the sewage of 
cities, and which includes, undoubtedly, much that is injuri­
ous to the human system. These causes could not, if present, 
be detected by the chemist, as their nature is, at present, a 
matter of considerable aispute. A knowledge,· however, 
that the presence of these substances ·is injurious is suf­
ficient to give warning against the use of waters so· con­
taminat�d. · The microscopic examination of these waters
does not se�m to show any decidedly objectionable quali-. 
ties in ·-tli.e ·suspended matter. The organisms mentioned 
as beJ°i:ig found are not of a charactef which would re�der 
the waters. objectionable for drinking and cooking purposes. 

7 



i.'I .-•. : ·; . ;-�. . ·· ... . ... � . ·. ·.:· .. 
� .. .:. . . . . •.. . . .'�· .. 
. ., .· 

· ...... . 

: _; �-- · .. ,.·.·· . . . . . - . 
: .. � �: 

. . :-.�· .: . : ·: · ..
. 

, . 

50 

.... .-; .\' � 
A. consideration ·of the relative effect produced on t�:· ·: >-.: 1: 

waters, by rains, in 're1tpeet t� · their turbidity, seems t.Q� b_e · ·-.: -::··.-_>·:
a .matter of considerable importance. In respect· to the.-·.::·:.;
general· qualities of these waters it would seem that th�.· · ·--:.,
Hudson river, from its situation, would be .the oiie most'­
liable to contaminations of sewage matter from growing
towns on its banks.at points above this city. It is possible,

however, that the purifying power contained in the water
itself would render these constituents harmless before· .
reaching this point. The Tomhannock seems least open to·
these objections both from its situation, and as the result.
of analysis shows that there is but a small quantity of oxy­
dizable organic matter present. The Poestenkill water,
owing to its slight taste and decided color, does -not seem
to present as good cha1·acteristics as the others. The Reser­
voir water, but for its considerable hardness, is of a good
quality for technical and domestic uses.

Respectfully yours, 
EDWARD NICHOLS, 

.Assi..�tant in Analytic.al Ohemutry. 
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