8. —COMBINATIONS.

PHILADELPHIA, PENNSYLVANIA.

Philadelphia contains, according to the recent census, a population of 847,170, and lies on the west bank of the
Delaware viver, about 100 miles from its mouth, at its junction with the Schuylkill viver. Between tho two lies
the main and older portion of the eity. The greater part of the city is on low level ground, Parts of the suburbs
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126  WATER-SUPPLY OF CITIES—PHILADELPHIA, PA.

'are, however, considerably elevated. Theaverage height of the main portion above datum is 40 feet. The substratum
of the city is largely made up of alluvial deposit. The city is rectangular in plan, with the principal strects running
east and west, and is chiefly a manufacturing and residence city. Water was first introduced into the main streets
in 1801, the supply being derived from the Schuylkill river. The works consisted, first, of a basin on the Sehuylkill
river, 84 feet wide by 200 fect long, the bottom being 3 feet below low-water level; second, another hasin 40 feel
~ wide and 160 feet long, receiving water from.the first, through a sluice; third, an oval tunnel 6 feet Ligh and 300
feet long; fourth, a well 10 feet in diameter and 39 feet deep, serving as a pump-well. From this the water was

i
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R = Roxborough works. B = Delavware worka, S == Solnylkill reservoir, -

K == Roxborough reservoir. N = Frankford worka. G == Corinthian Avenue reservoir.
B = Belmont works, A= Mount Airy reserveir, neat Chestnat Hills worka. D = Delaware roaservoir.

I* = Schuylkill sworks, L = Belmont reservoir. I == Frankford reservoir.

T = Fnirmount works and veservoir. © H=s Enst Parlk reservoir, )

MATP OF THE PHILADELPHIA WATER-\WORKS.

pumped up into two wooden tanks of a capacity of 20,800 gallons, situated in Centre square, from whence bored
wooden logs distributed it. These pumping-engines have since been removed. In 1812 works wero built at
Fairmount, pumping into a reservoir located 102 feet above the river and having a capacity of 3,250,000 gallons,
In 1818 water-power was proposed at Fairmount, and put in operation in 1822, A dam, from 17 to 18 feet wide,
was built, filled with stones obliquely across the river, of a total length of 1,600 feet, giving a head of water of 13
feet; cost, $150,000. It was rebuilt in 1843; and in 1865, 450 feet of crib were placed in front of its highest part. In
1872 a new dam was built in front, the space between them Dbeing filled with concrete. At this station there are
used at present seven Geyelin turbine wheels and one breast-wheel, arranged as shown in the cuf on page 123,
There are now eight pumping-stations, known as the Schuylkill, the Belmont, the Delaware, the Roxborough, the
Auxiliary Roxborough, the Chestnut Hill, the Frankford, and the Fairmount pumping-stations. They will be

described separately.
. 642
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WATER-SUPPLY OF CITIES—PHILADELPHIA, PA.

Wheels and pumps at the Fairmount works. -

UMD, GALLONS CATACITY.
Mol wmdorwhea | Dlm = o | Gallans pec
Igm“ 0%‘;;’;?' ‘}ﬁ?&&f Stroke.| Pump. | Wheet, |minute.
Feet. || Inches.| Inches.| Inches. |Inches,

L | Turbing ccoeimcvanans 7 18 jeeevven 201,06 72 121. 40 122,11 12 2, 110, 060

2 | Breast (width, 15 feet). 15 18 werae 201, 06 54 0175 0176 14} 1, 387, 200

8 | Turbino 10 23 22 380,18 72 230. 84 401, 68 8 6, 818, 653

[ 2 . do 10,% 22 22 380,13 72 230, 84 401, 08 8 5, 318, 633

B |.eu.n. do . 104% 22 22 380,13 72 230, 84 401. 08 h:] 5§, 318, 653

G | (REMOVEA) v nmeensianneieonranne [1acssnos|ominamas]eancsancac]irasacafeannmensocloncsunamns|eacennaefoaciaacimannns
' 7§ Turbing veeeeesennenns o | isg | 18! o0o.8 72 [ 16195 | 323.90 11 | 5 130,676

8 leeennn [i 1 I ] 18 184 260, 08 72 161, 95 823, 80 11 8, 180, 576

9 .. AN celieieiineua. 9 18y 183 | 267,90 7o 163, 09 820,18 11 5, 166, 690

Pumps 3, 4, and b are similar to each other, and Nos. 7, 8, and 9 are alike. Nos. Land 2
The others have two each,

An aceonnt of the work performed in 1879 is given below:

Wheels Nos. 1, 3, and 4 deliver water into Faivmount reservoir.

@

Lift, 90 feet.

Wheel \Io. 1—122 gﬂllona per revolution; huckets L3 inclies wide, 10 inchey deep:
Hours ran..oacivean v enen b mmee mmmer e A man aasans asusan sy an vy e e R,

Hours stopped for high or low water or for full TeSCIVOIY <v e v eeaaas .t
Number of revolutions. ..... Ceeemeemnem . M e s eseee meeemamae e e e e
Gallons PUMPOLL - o oue i e bsan ceec i vaaeen cran smemaa e mnn s
Average gallons per 24 hours

Wheel No, 3-—461 gallons per revolution; buckets 15 inches wide, 17 inches doop:

Tours Tun .

Hours stopped for high or low water or for full reservoir .......... badmas et annaines mane benn s . 2, 006
Tlours stopped For POPNIIS « .o v e i iam it e e e anca e men cancaaas . o 96
Numboer of revolnbionE. vaee vevs s i et i tmmon darie caious tmes cere maka vy mem s s e 3,770,704
GALIONS PUMPO © . vs ams Ces e can cavrns ana cmas e mae cmer enn oot e ranana e ek aeeaan e 1,738, 830, 495
Averngo gallons Per 24 OUIS o cuvn cear e cet e et i cmat s nmietarea s e anannn e nny o G, 352, 008
Revolutions per minuto ... ..... e emee meannmmmar mam e e aannnana. b m e m e e, e v 9.6
Wheel No. 4—401 gallons per revolution:
16T 1 U 4,146
Hours stopped for high or lu\v wator or for full vesorvoir.. coaceoceevaannn e e e e e mnaiaeeas 1,735
CTTonrg atopped for TePAIE L. o e e i et teme e nee e amn e e e 2,874

Numboer of rovolntions. coeeee iovmarceveanu.
Gallons PUMPOA . s vvan mac e e e e e sin e

L R R L L L L T .

Rwolutmnﬂ e 1113 O U

B R R I L R R L L L I D L L I T L R

8, 168
B, 602
9,207, 625
904, 330, 250
2, 046, 840
1.6

6, 508

2,092, (93
1,346, 361, 473

Avorage gallons por 24 houra. ... 7,703, 083
Rovolutions Per miNEG v e iuvs e cren cire i cmiie cir i iaacae i vane maan L7
Wheels Nos. §, 7, 8, and 9 deliver water into Corinthian Avomm roservoir.
Wheel No. 5—4061 gnllons por revolution:
HEF TRV U1 o WP ik e e me e M ee e mes memiasessmea e aansncearaanea.nen,aae .- 5, 201
Hours stopped for high or low water or for full reservoir .oo..ooooii il ISV v 3,408
Number of TevVOILHONG .« cn v an caat c it et it trns cenane v nmm e mre e rn e maen e nemenenne 3 808, 570
Callons PumDEd . v ieis viries ciietact asscnancae s meanann b e e e e e aaa——- 1, "‘)5, 211,870
Average gallong Per 24 NOMER. cou . toie ceon cee e camas cee men nmm venn namran ean eean ceen annememns 5, 875,070
Revolutions por minuto coveue conccorrncaevennannscrnn varan ‘e Cememeaceman e et e memea——— 8.8

Wheol No, 7—325 gallons per revolution:

TlOUrS 10U - oo ca s iv e becn nnne s rmsmn cmenhannn

3,536

Hows stopped Tor high or low water or for full 1e80rvOIr . cvesvaceee o ccn vvecs & e ennmensceenaaenns 3,832
Hours stopped for repairs v wn.... Pamare tnmunn .- cavenssanans s e mraann e ene e 1,302
Number of revolutions. .coeunoeeorcmer caoeos cnn P tneers - e e eman e mae e e amman. 2, 300, 202
Gallons PUMPEEL - .. e it cian temaie cca s e ta e aaiaaecaeann neonn aennreanrnn .. .n. weanan 749, 544, 000
Averngo gallons per 24 HOMIR & 1 v aner crrn et st eees Sone nnrd mmeammcco re ee e pae e n vaan nvn s 5, 087,400
Revolutions per minute ... ...... R e eae e e AN ek sems me ek e ek fee et eannna v nens e 10.8
Wheel No. 8—325 gallons per rovolution:
TTOUTS TIU « e eeee smsmen ewsmme emmman e e e emcm s mem e e mon e mm e o oo ree e mn et men am e panans 4,348
Hours stopped for Ligh or low water or for full TeROTVOIT 1 auees cens coee ceceaeiees ce vmvmrncnnscanan . 2,938
Hours 8topped £0r POPAIES ¢ iir it se e aran sama tane comens naas asunns onns cove semmcn mmmor ee onboan 1,464
Number of Tevolutions « cuen ver oo iaieet i et o h et e e e e rmnn pee s e raan e ane e 2,861, 458
Gallons pumpod . oo v vomn i ciileiie iy e b e e amtiescrasaieseeteneensanene nane. e 929,973, €50
Avorage gallons Per 24 DoUrE . .o won e it it i e ier bev e evan rrmnnn e a o con mnaaaen 5,121, 450
Rovolutions per minute ...... T S S 10.9

644

have one pump-cylinder
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COMBINATIONS.

Wheel No. 9—325 gallons per vevolntion:

B3 £ 1 L O 4,462
Hours stopped for high or low water or for £ull 1¢5erveil cuee cave cemarevnanns Memeaameveseceraaeanar 4,298
NUMBET 0F TOVOLIEIONS- wnns veas wemeeeaenevnn smman. snmmen asemonns cmmn amnseta nemees mnns ssmonn semonn 2,001, 842
Gallons PUMPER . o i et e i b e aeny saa e ma e b e e aman amnns aannn . 949,698, 650
Average gnollons Por 24 OUrS .« cv e e teeeas cenm e vamacricae tamacesanans . 5, 107, 656
Revolutions per minuto «.......... femnmme e mnaneruna e womnemae . 10.9
Summary : :
Total number of rovelutions « ... ceoe o et et et ies et e betesaennaan 19, 800, 275
Total number of gallons. ..... eiesissmavamemearanna s pmmas e ane v fresanaaane O, 7,278, 357, 488
Averago number of gallong Por day . coucee e et seeimennare et aumn ceae cenmaieen v aaeeanee 37,884,118 .
Total number of lours. ovaee oon. veens femeeammanaaeaas A RS 61, 320
TOtL IOUTE IUIL . cec it ii it icmanancamr nete saanas mana nusman mmme ormonr mrennrane anonsnnmnsscencrnsnann 31,519
Total iours stopped for high or low wator or for full TeSOTVOIT cv v wees cans cirs cie e vvicar i e eens 23,970
Total hours StoPPER £01 TEPALIS « v envr vreran cnne wnanvamnse tnmnns sannannwonssnenes sannssransanasnne 5,831
Porcenthgo «oovvewees vpenoenans cemnemoan oS QPPRP | M1 R 1y N ¢ M
——— g L. TT |
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130 WATER-SUPPLY OF CITIES—PHILADELPHIA, PA.

No. 2 can be run only 18 hours per day during high water. From the river the water is pumped through mains
of cast iron—the lengths and diameters of which are given below—into two reservoirs. As the quantity of
water supplying the turbines was insufficient during a portion of the year, it was found necessary to erect a
‘Worthington engine, which has since been removed to the Frankford works. The details are, however, as follows:
It has two double-acting plungers, 16 inches diameter by 24 inches stroke, with an actual capacity of 78.5 gallons
per rovolution, and running at a velocity of twenty revolutions per minute. Its capacity is 2,500,000 gallons per
day. It is operated by one return-flue marine boiler.

A stand-pipe, 71 feet high by 4 feet diameter, is connected with the Fairmount system, the top being 15 feet
above high water in the Fairmount reservoir. It hasone inlet and two outlets; is of wrought iren, surrounded
with brick at base and frame at the top. It is used with the Corinthian Avenue reservoir, and is loeated about
225 feet from the pumps. A 30-inch main 3,747 feet long connects it with the reservoir,

The IMairmount reserveirs shown in plan on the map on page 129 contain an average of 27,000,000 gallons,
The sizes, capacity, and cost may be seen from the annexed statement:

When . Depth | Capacity in )
Number. finighed, | Sizo in feot. | 5 %05 alo gallona. Cost.
R 1815 167 by 317 123 8,017, 650 $32, 608 52 ¢
2 reniiircnnernennn. 1821 140 by 316 12% 8, 206, 434 0,670 47
| 1827 100 Ly 917 124 2, 707, 205 24,521 75
( Flrst section....} 1885 136 by 850 123 8, 658, 016 l
49 Second section.. 1835 358 by 302 123 4,381, 322 67,214 68
1 Third sectien...] 1836 |icesaneenoon..] 12 4,071, 250 J
B DRI 22, 031, 976 133, 824 42

Capacity in wine gallons, about 27,000,000; water-level, 94.14 feet above city datum,

PARHISH {STREET
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CORINTHTAN AVENUE RESERVOIR.

The Corinthian Avenue reservoir was buil in 1852, It is 16 feet higher than the Fairmount, and measures 258
by 577 feeti on the bottom by 27 feet deep, with a capacity of 37,312,000 gallons; slope of inside face, 1f to 1.3 of

outer, 1§ to 1; plan, rectangular, with rounded corners; 3 area of W’Lter -surface, 4 acres: and 50 square rods; width
of bfmks, 12 feet.
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COMBINATIONS. _ 131

The cost of the reservoir was $46,030., Trom it a main, 30 inches diameter, passes to Delaware reservoir, a
distance of 14,000 feet. There are four 30-ineh outlets, one of which is not in use. The following table gives
details of the Fairmount wheels at the pumping-station:

PUMPING-MAINS,

T . " o Tegervoir' »
Style of wheels and ongines, % & 4:’1 r % A BN 1(‘2, ?\ﬁ :nc;)\pncltg
=2 2. BlEE
A A A o a A

I

Inches.! Feel. | Inohes,| Feet. | Inches.| Feet,

Worthington enging, \..... 12 585

No. 1, Jonval wheel ....... 16 433 .

No. 2, hreast-wheel 16 183 T'alrmount, 6,006,636,

No. 8 Jonval wheel .. 36 240

No: 4, Jonval wheel . 36 320

No. &, Tonval wheel .. 30 a3

No, 7, Jonval wheel 20 40 2 ) .
No, 8 Jomval whoel . ...... 2 4 h orinthia, §7,812,000.

No. 9, Jonval wheel ....... 20 46

THE SCHUYLKILL WORKS.

These works, the position of which can be seen from the plan on page 126, and formerly known as the Spring
Garden works, consist ofy (1) pumping-station and engines; (2) force-mains; (3) reservoir,

b

DOUHLT SGYIINDE] R ENGL T‘

wirne HYCHEE ano 2U LN
B i SCHUYLUILIL, WORKS

A 4 . o Dekigned b FRAD. GIRANE Chi ri rigtnere
i = Hater Deportment

The fore-bay of the engine-house is 450 by 60 feet, and conduits couvey the water into the different pump-
wells. Of the seven engines which have been used in these works three have been worn out and removed After
twenty-fivo years’ service, At present there remain four by the following makers:

Ingine No, 4, by L . Morris & Co, of Philadelphia, is a Cornish engine with single-acting plunger-pumyp

operated by a befun. The plunger is weighted, and beneath it is a double-beat inlet- vﬂve of castiiron on c(l);n position
(4



182 WATER-SUPPLY OF CITIES—PHILADELPHIA, PA.

seats. The discharge-valve is ireble-beat, The diameter of steam-cylinder is G0 inches, and stroke 120 inches ;
pump-cylinder, 30 inches diameter and 120 inches stroke; duty averaged at 50,000,000 foot-pounds, and has reached
as high as 58,000,000 ; air-pump, 22 inches by 5 feet stroke, with a jet-condenser; capacity, about 5,000,000 gallons.
Four plain eylinder boilers with two mud-drums, each 4 feet 3 inches diameter of shell by 32 feet long, furnish the
requisite steam, The mud-drums are 26 inches diameter by 23 feet long.

Engine No. 5is a side-lever Cornish, of a capacity of 7,500,000 gallons, operating against a lift of 120 feat,
including friction, and of 193 horse-power. It has one single-acting plunger, with pump-cylinder 36 inches diameter;
stroke, 120 inclies. The diameter of steam-cylinder is 72 inches, and stroke 10 feet. Connected with thisis an
air-pump 26 inches in diameter Ly 4 feet stroke. This engine was built in 1869 by Merrick & Sons. During 1879
it pumped 440 hours, at an average of ten revolutions per minute. The theoretical discharge is 528.9 gallons per
revolution, forced into the Schuylkill reservoir, It has one inlet- and one outlet-valve in the pump-cylinder,

Steam is supplied by six cylinder boilers, 4 feet 6 inches diameter by 30 feet long, with two mud-drums, cach
28 inches diameter by 22 feet long. The duty averaged as high as 50,000,000 foot-pounds in 1879, Tho puwp-
valves are of double-beat Cornish pattern. :

e

* b
l SLETION ONLN

€ AB.. b LR : e : -
) R - SreTion on LINECD,

Engine No. G is a compound cylinder rotative of the Simpson 1ype, constructed by Henry . Morris in 1872,
Diameter of low-pressure cylinder, 57 inches ; stroke, 96 inches; diameter of high-pressure eylinder, 36 inches, stroko
61 inches; dinmeter of pump-piston, 284 inches. The capacity of the engine was guaranteed at 10,000,000 gallons
per day at 14 revolutions per minute. Diseharge, 500 gallons porrovolution. The actual capacity is about 8,000,000
gallons per day, and number of revolutions 11 per minute. It is a bucket-and plunger pump, with two double-
acting plangers and rubber-disk pump-valves, with a lift of 1 inch, The engine is of 204 horse-power, pumping
against o height of 170 feet, including friction. It can be made to pum) either into the Schuylkill or into the East
Parlc reservoir. It was run 4,900f hours in 1879, The duty in 1879 averaged about 56,900,000 foot-pounds. It
derives steam from a battery of five multitnbular boilers, 6 feet in diameter by 15 feet long, containing seventy-five
4-inch tubes each, The air-pump is 22 inches diameter by 4 feet stroke. A jet-condenser used is 4 feet § inches
by 3 feet 8 inches. ' ‘
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COMBINATIONS. , 133

Engino No. 7 is an upright, rotative, independent, compound engine. The cylinders are placed side by side,
with o double-acting plunger-pump beneath each. The fly-wheel is at the back, worked by beams obtaining motion
from @ cross-head between eylinder and pump. The cylinders are 80 inches and 45 inclies, respectively,in diameter,
by 6 feet stroke. It was constructed to. pump into the East Park reservoir, a lift of 130 feet,-and the dnty was
guaranteed at 75,000,000 foot-pounds with the boilers evaporating 9§ pounds of water, The duty-trial showed a
capacity of 75,065,080 foot-pounds pumped to a height of 121.96 feet, the boilers having an evaporative power of
8.62 pounds to 1 pound of coal. .

Tho theoretical capacity of the pump ig 850 gallons per revolution. Toe engine in 1879 pumped 2,319,436,660
gallons with a consumption of 1,809% tons of coal, running 3,638 hours, With a lift of 120 feet, including friction.
It was built by W, Cramp & Sons, Philadelphia, in 1876, There were no boilers specially provided for the engine,
but steam i3 supplied by those already in use with the other engines at the station, AIl the cugines are seldom
run ab the sawe time, In addition to those already mentioned there are two hog-nose tubular boilers, 5 feet
diameter by 17 feeb 9 inches long, containing eighty-three 3-inch tubes in cach, 12 feet long, and one dram, 30
inches by 12 feet, to each boiler.

Another battery of five tubular boilers is now being erected, similar to those deseribed under engine No. 6.

From the Schuylkill station the water is to be pumped through one 48-inch main, 2,100 feet long, into the Bast
Park reservoir, bub is at present pumped through two 86-inch, one 20 inch, and two 16-inch mains into the
Schuylkill reservoir, o length of 8,300 feet each. '

The position of the Fast Park reservoir is shown on page 126, and its plan in the accompaning drawing, It
has never-been completed. It is intended to contain 750,000,000 gallons at a depth of 23 feet,
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PLAN OF EAST PARK RESERVOIR,

In close proximity to theengine-house is a stand-pipe of wronght-iron, 6 feet in diameter at bottom and
tapering to 3 feet 6 inches at top, with an octagonal stone base and ornamental cap and cornice. Height, 137 fect,
There are three 30-inch inlets and one 45-inch outlet, the former being direetly connected with the engines.

Schuylkill reservoir, sometimes kknown as Spring Garden reservoir, is located on the ecorner of Twenty-seventh
and Master streets, 8,250 feet on the line of the main from the pumping-station, at a height of 120 feet above cit'y
datum, and has a capacity of 9,800,000 gallons, with an area of water-surface of 2 acres and 108 square rods. Ibis
formed of ‘e‘.arvth embankments, piddle-faced, and riprapped with brick, and contains a division-wall built within
4 feet of the top, which divides it into two basins, one of which is the receiving and the other theﬁcilgstributing

! ]



134 WATER-SUPPLY OF CITIES—PHILADELPHIA, PA.

section, the water lowing over it like a weir at high water. It 15 16 feet deep when full, and is 510 feet long by 368
feeb wide, ‘Width of banks at top, 13 feet; slope, 14 to 1. There are three supply-mains, each 16 inches in diameter.
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PLAN OF SCIUYLKILL RESERVOIR.

THE BELMONT WORKS.

These works are located on the west bank of the Schuylkill at Thirty-ninth street, and on a line with Columbia
avenue, They consist of, (1) a pumping-station with three engines; (2) force-mains; (3) distributing reservoirs,
The present works, in 1870, replaced the old Twenty-fourth Ward works. The buildings are of stone, the engine-
house being cireular, and two wings contain the boilers. The original engines were removed in 1810 and three
Worthington engines were substituted; two of these are alike, and are of the following dimeunsions: Low -pressore
eylinder, 50} inches in diameter; high- 1)1‘eqsur0 cylinder, 29 inches in diameter; pump-plunger, 22§ inches in
diameter; stroke, 4 feet; stroko of air-pumps, 2 feet., They are each of 5,000,000 gallons capacity, and at a test of
engine No. 2-in 1872 a duty of 54,417,000 foot-pounds was obtained.

Engine No. 3, of 8,000,000 mpflclty has a low-pressure cylinder 581 1nches in diameter, high-pressure cylinder
33% inches in dmnetet, pump-plungers 28 inckes in diameter, stroke 4 feet; connected with it are four air-pumps,
two of which are each 234 inches in diameter by 23 inches stroLe, and two others each 20% inches in dmmeter by
23 inches stroke, .

For engines Nos. 1 and 2 there are six cylinder boilers, each 42 inches in diameter; 30 feet long, and having

one arumG 500 inches by 22 feet. Tor engine No. 3 there are eight cylinder boilers, each 54 inches in diameter, 30
: i
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feet long, with two mud-drums cach 28 inches in diameter by 224 feet long. These engines pump against a head of
207 feet and run at an average of 12 revolutions per minute. No. 1 pumped 1,291,341,900 gallons with & consumption
of 3,070.1 tons of coal during 6,022 hours. No. 2 pumped 638,127,672 gallons during 2,9571 Lours, consuming
1,481% tonssz No. 3 pumped 2,025,403,345 gallons during 5,4144 Lhours, consuming 4,067% tons of coal.

No. 1 pumps through a 80-inch main 4,400 feet long, into the Belmont reservoir. The discharge-pipes of
Nos. 2 and 8 unite into one 36-inch main, 4,200 feet long, also discharging into the Belmont reservoir.
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PLAN OF BELMONT RESERVOIR,

Belmont reservoir, 4,000 feet east of the works, is rectangular, with a high-water surface of 6 acres and 46
square rods, o capacity of 40,000,000 United States gallons, and a depth of 25 feet when full.  High-water surface
is 212 feet above city datmmn. The reservoir is 675 feet long by 450 feet wide ; bottom avea 375 fect wide by about
260 feet long in each of its two compartmenis. There is one 20-ineh supply-thain from the eastern compartment.

THE DELAWARE WORIKS.

Theso works are located on the right bank of the Delaware at the foot of Otis street. The engine-and-boiler
house is a brick building erected in 1851. The original cost of the works was $200,000.. In the pamp-house
there are {hree engines. The first, or No. 1,is a double-acting, high-pressure, horizontal engine, opérating a
double-acting horizontal pump, whose piston is worked by a vertical beam 18 feet long, to the upper end of
-which are connected both the connecting-rod of the steam-cylinder and the connecting-rod of a fly-wheel. The
diameter of the steam-cylinder is 30 inches; diameter of pump-cylinder, 18 inches; stroke, 72 inches; actual
discharge, 145 gallons per revolution; capacity, 3,750,000 gallons; averago number of revolutions per minute,

18. The pumps contain metallic flap-valves seated in at an angle of 45°. Engine No. 2 is a condensing beam-
: 651
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engine with a vertical eylinder. One end of the beam is connected with the fly-wheel, and from the other a piston-
rod. passes. through the steam-cylinder and is connected by a short link with a horizontal arm of a right-angled
bell-grank lever, from the lower vertical arm of which the pump-rod is operated. The steam-cylinder is 42 inches
in diameter; pump-cylinder, 194 inches in diameter; stroke, 6 feet; pump, double-acting; actual capacityy172 gallons
per revolution ; average number of revolutions per minute, 18; daily capacity, 4,500,000 gallons; air-pump 21 inches
in diameter, 3. feet stroke. It was built by Reaney & Neafiein1851. The pumps of engines Nos. 1 and 2, which are
several feet below the level of the river, are connected to a single 18-inch main 12,000 feet long, emptying into tho
Delaware reservoir, Engine No, 2 is shown in the cut. The highest actual duty of engine No. 1 in 1879 was
37,000,000 foot-pounds, the average being about 34,300,000.. The average duty of No, 2 during the same period

at | was 33,675,000 foot-pounds. Tngine No. 8 is a
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PLAN OF DELAWARE RESERVOIR. ENGINE NO. 2, DELATWARE W ORKS

The Delaware works, to furnish steam for the above engines, contain each eight eylinder boilers 42 inches in
diameter and 26 feet long, with one druin 30 inehes in diameter by 16§ feetlong. Another batteryhas five plain tubular
boilers each 6 feet in diameter, 15 fect long, and each containing seventy-five 4-inch tubes,” The pumps deliver their
supply into a stand-pipe 5 feet in diameter by 157 feet high, It has a stone base and plain shaft. There are one
30-inch and two 18-ingh inlets, one 18-inch and one 30-inch outlet extending to the Delaware reservoir.

 Delamcare reservoir, located at Seventh and Sumerset streets, is in three divisions, the largest one of which
was built in 1871 as an addition to the small ones. It covers an area of 3.29 acres, with a depth of water of 17 feet
9 inches, and contains 16,373,718 United States gallons, It is 500 feet long by 400 feet wide at high-water surface;
slope of banks 14 to 1; each of the smaller sections is 425 feet long by 240 feet wide. The depth of water in the

old sections is only 12 feet, and the combined capacity 9,800,000 gallons, making the total capacity of the Delaware -

reservoirs 26,173,718 gallons. The water-surface is 114 feet above city datum. The old sections are formed by
652 - . . . i
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embankments puddled with clay and lined with bricks laid in cement; slope 1§to 1, There are two 18-inch supply-
maing leading from this reservoir to the distribution mainsg, and a 30-inch main, previonsly mentioned, conneets it
with the Corinthian Avenue reservoir, '

TIHE FRANKFORD WORKS.

These works are located at Bugene and Robbins streets, on the right bank of the Delaware river, about 5 miles
above the Delaware works, They consist of a pumping-station, a force-main, and o reservoir., The main engine-
house is 60 feet long by 47 feet wide, with the boiler-houso 72 feet Jong by 40 feeb wide. It contains one Cramp
engine and a Worthington donkey-engine of a capacity of' 2,500,000 gallons, The former, built by W. Cramp &
Sons, in 1877, is a compound rotative with a high-pressure cylinder 40 inches in diameter, low-pressure 69 inches
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CRAMP ENGINE-FRANKFORD WORKS.
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in diameter, each 5 feet stroke, operating two double-acting plunger-pumps, each 21 inches in diameter by 5 feet
stroke, placed vertically beneath the steam-cylinders. The piston-rod iy connected, by means of ashort link, at a
point midway Dbetween the steam- and the punp-cylinder, to a horizontal working-beam, tho other end of which
operates a fly-wheel.. The capacity of this engine is 9,500,000 gallous. Iach pump-cylinder containg 40 puppet-
valves, each 8 incles in diameter. The average quantity pumped at present by these engines amounts to 3,500,000
gallons per day. For this and the Worthington engine four marine-boilers are used, cach 9 feet 10 inches long, 9
feet 6 inches wide, and 11 feet 6 inches high, containing 130 4-ineh tubes in cach, and cvaporating 104 pounds
of water per pound of coal. Their furnaces are two to each boiler, and 3 feet 14 inch Dy 3 {eet 7 inches in section.

- The Cramp engine during 1879 pumped 583,081,803 gallons with a consumption of 807§ tons of coal, against a lift
- of 203 fect, including frietion, running 1,764 hours, the number of revolutions per minute averaging 16, Actual
© duty varies from 50,000,000 to 60,000,000 foot-pounds. The Worthington engine in the same year pumped 182,469,990

gallons, consuming 470§ tons of coal while running 1,874} hours. Duty varies from 20,000,000 to 30,000,000 foot-

pounds: A view of the Cramp engine and a sectional view of the pumping-station are given in the abovg, cut.
. . (il
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Irankford reservoir—From the pumping-station the water is forced through a main 20,250 feet long and 30
inches diameter into the Frankford reservoir, 167 feet above city datum, It is trapezoidal in plan, as shown in the
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FRANKFORD RESERVOIR, -

cut, with o bottom area of 166,250 square feeb; water-level avea, 248,250 squaro feet; capacity, 85,750,000 gallons;
depth, 23 feet; height of banks, 3 feet abover high-water level; width of banks ab top, 15 feet. The forcemain
discharges over the castern corner of the bank, falling over a flight of stone steps, as shown, iuto the reservoir,

)

e

SECTION OF EMBANRMENT AT INLET,

The slope of the.interior face is 2 to 1; exterior, 14 to 1. The interioris puddled 4 feet thick. Details of the gate-
house areﬁshown in the cuts on page 139. From the reservoir a single 20-inch main supplies the Franlkford reservoir.
54
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LONGITUDINAL SECTION THROUGH S1T0P-HOUSE.
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DETAILS OF GATE-HOUSE, FRANKFORD RESERVOIR,

THE ROXBOROUGH WORKS.

These works are lodated on the left bank of the Sehuylkill river about 5.7 miles above the Belmont pumping-
station, and consist of the main pumping-station, a force-main, and the Roxborough reservoir. By means of aline
of connecting main and an inverted siphion and a pipe-hridge shown in {he eut on page 140, a second reservoir, known
as Mount Airy reservoir, is supplied by gravity from the Roxborough basin, ‘The pumping-station contains two
engines, a Cornish and a Worthington, the former of a capacity of 2,289,600 gallons, the latter of a capacity of
4,248,000 gallons, The Cornish engine was erccted in 1869 and the Worthington in 1872, The former has one
single-acting plunger 204 inches in diameter by 10 fect stroke, The diameter of the steam-cylinder is 72 inches,
stroko 10 feet, to which an aiv-pemp is connected 36 inches in diameter by 5 fect stroke. The average number of
revolutions per minute is 10, and the actual eapacity 159 gallons per revolution. During 1879 it pumped 161,442,240
gallons, with a consumption of 78} tons of coal, and running a total of 720 hours. The lift, friction included, was
375 feet.  The duty performed in 1879 varied from 34,800,000 to 40,000,000 foot-pounds.

The Worthington engine has two double-acting plungers each 22 inches diameter, with high-pressure
eylinder 36 inches in diameter, low-pressure cylinder 58 inches diameter, by 4 feet stroke. The eapacity at 10
revolutions per minute is 295 gallons per revolution. During 1879 it pumped 979,914,480 gallons with a consumption
of 3,287% tons of coal against a head of 345 feet, including friction, running in all 4,863 hours, developing a duty
varying from 31,000,000 to 46,000,000 foot-pounds. To operate the Roxborough pumping-engines there are eight
cylinder boilers, each 36 inches in diameter by 36 feet long, and two patent boilers of 100 horse-power eacl, with an
evaporative power of 8 pounds of water to 1 pound of coal. The discharge-pipes from both engines combine into
one of 20 inches diameter and 3,824 fect long, through which the water is forced into the Roxhorough rescrvoir,

This has a capacity of 11,771,700 gallons, is 18 feet G inches deep, situated northeast of the pumping-works,
and having a high-water arca of 2 acres and 47 square rods, at an clevation of 365 feet above city datum. Itis
410 feet long by 240 feet wide. The embankments are of earth faced with puddle 1 foot thick at top and 2 fect ab

bottom. Slope 13 to 1. It is lined with brick laid on edge in cement. ;
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Mount Airy reservoir, supplied by gravity from Roxborough, is 15 feet deep, high-water sarface 49,553.5 square
feet, 363 feet above city datum, with a eapacity of 4,390,000 gallons. The connecting main is 20 inches in diameter
and 3.8 miles long, crossing the Wissahickon river by an inverted siphon, the difference in elevation between the
two reservoirs being 24 feet, and the pipes at the bottom of the valley being under a head of 295 fect,

THI CHESTNUT HILL WORKS,

For the supply of Chestnut hill the city government in 1873 purchased for $656,000 the Chestnut Hill water-
works. The water is taken from a well and a spring by two horizontal bigh-pressure engines, working one double-
acting pump 7 inches in diameter Ly 4 feet stroke, and raising the water 125 feet into a tank with a capacity ot
40,000 gallons, throngh an 8.inch main 480 feet long., In 1876 an Olds pump was added. During 1879 the number
of gallons pumped was 87,532,350, consuming 465 tons of coal in a total of 4,106 hours. At these works there are
used two eylinder boilers, each 80 inches in diameter by 30 feet long, each having one deum 30°inches by 74 feet.

On Roxborough, ridge a pumping-station has been erected, the plan and elevation of which is shown in the
figure, containing one Worthington engine with a prumping capacity of 400,000 gallons per day, and pumping into
two tanks, each 30 feet in dinmeter Ly 6 feet deep, with a total capacity of 100,000 gallons, the water-surface of
which is 440 feet above city datum. They are erected on trestle-work, These works are known as the Roxborough
auxiliary, and in 1879, pumping one day in six, elevated 38,389,250 gallons 80 feet high, including friction, with a
consumption of 61 tons of coals during 1,735 hours. ‘

A stand-pipe formerly used in the West Philadelphia system, and shown on page 142, is to he removed to the
Schaylkill works, It is b feet in diameter and 130 feet high, to be increased to 163 feet. The stone base is 87 feet
high and 15 feet in diameter. One 384-inch outlet and one 20-inch inlet.

The distribution is carried out through 730 miles and 1,171 feet of cast-iron main of the dimensions 48, 36,
30, 20, 18, 16, 12, 10, §, and 6 inches, respeetively, in diamoter, in whieh there arve 5,819 fire-hydrants known as the
Philadelphia pattern, :

In 1880 the consumption averaged 57,707,082 gallons per day. The original cost of the old Schuylkill and
Center Square works to the time of introduetion of steam at Fairmount was $657,308, The cost of the Fairmount
works to 1855 was 83,356,627, and tho total cost of all works to Jannary 1, 1880, is $15,828,331,  The annunal cost; of
maintenanee for 1879, exclusive of extension and interest, was 205,278, The number of water-takers in 1879 was
150,000, . '

The annexed table gives analyses of the Schuylkill and the Delaware rivers at intervals since 1842, The figures
represent number of graing in 1,000 gallons

DATE OF ANALYRIS,
Cuonstituents, et e o e e

1842, 1854, 1862 1876,
TAmn el - 1,828 1,404 1,457 1,821
Magnesin . ...... . w240 606 835 802
BOA0 1o e v cmee e e va e en e e e e e nans e enacan Lo 248 131 568
Sulphurio Aeid. eeee e i e e e 02 1,417 1, 608 2,445
Aluminn and oxide of iron .- . v 18 75 | Treee.
ORIOTING cevnansuuaar ssmmemmasuin inruutsoretncsiansns snnauasnns &0 168 180 165
Silien amd fnsoluble MALIOY cocee iimee e v cmndenaas 385 {cr) 130 448
Organic matier, onvbonie acid, water of hydration, efe ........ 1,600 2,008 2, 56 1, 909

Total salid matier por 1,000 gallony determined dircet, .| 4,421 6,100 7,040 8,188 i

w1 'T‘udni*ﬂ'mincd: T

There is a striking increase in the solid matter in the water from (4,421 grains) 10 ounces in 1842 to (8,138
grains) 18 ounces in 1875, gradually rising, as shown in the totals of 1854 and 1802,

VOL 17-—42 o7
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WEST PITILADELTHIA STAND-PIPE.
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Below is given a statement of the running expenses in 1870 for pumping only:

Running expenses for all the works for the year 1879.

S R . e S
WORKS,
\ Roxbor. Cheatnu Total.
Schuylkill, Delawnaro, Belmont, m; rhaux- | Roxborough, il Treankford. Falrmount,
- iary. *
Salarics of engineers and firemen| « $11, 818 00 $10, 675 00 $12, 600 00 $300 .00 $6, 845 00 $777 60 #0, 525 00 $10, 578 00 $59, 515 60
C0nl (£ON8) omrevsenraasn . b 4,735% 2,081 8, 019 a1 - 8,865% 405 1,278 174 22,170
Price per ton ... R $3 18 $3 02 $2 70 £ 10 $3 60 #3 G0 $3 20 $3 20 [oeiiiiiennen,
Amount ceeenniiiiaeaianaine $14,822 11 $0, 002 62 $20, 271 80 $189 10 11, 083 05 $1,074 00 4, 089 80 040 50 $05, 688 58
: 2004
Lubrieating, cylinder, and ocas- 3 3 3 a3 1§ o
thrienting, cylinder, } 000% Wy | . 81 8349 99§ 034 |§ - } 770
Price per gallon .o.eeovuane. LT O S 22 S L O N | [PPSR
' 78 22
AMONDE 1 vvnen veenmncenarnans $207 07 $106 27 $201 90 %0 00 $100 42 $28 12 $28 05 { :7“ ;'3 E #8893 48
Tallow (POUIMIS) camecn s vviaunaaey 7,430 5062 5§, 207 .G 633 . ol0 8864 117 14, 048
TPrico per pound $0 00} $0 00y $0 00} $0 09% $0 00§ $0 004 $0 00} U T S S,
Amount «.nean.. $7056 85 $53 .80 #3503 21 $0 b7 $50 63 $i8 66 $36 72 11 12 $1,420 05
TLighting worlks, gas $1,726 27 1 ) O T [ PN B2, 254 51 $1, 070 74
Lighting works, oil...... S PN (PN $182 78 $0 70 $48 20 46 08 $45 00 40 03 $288 81
AN Topairs.cceeeeninneeas . $2,881 71 $811 18 $1,800 64 }..c.oo.ln. $1,208 04 |oernareionnns #030 33 o $8, 213 40 $15, 860 80
* Packing and small stores ........ $770 87 $180 05 780 00 {eeuenvennen ©o$62 10 47 83 $00 00 $1, 000 &3 $2, 000 08
Total 6XPONSes ....cviavranvannns $32, 030 88 $921, 070 37 $3R, 005 83 #4901 33 10,763 00 $2, 602 00 $11, T4 70 $09, BHT 40 #1061, 032 60
Cost of ralsing 1,000,000 gallons $7 87 $0 88 $0 84 P44 57 $17 34 $20 02 #1106 34 | [ € O N
inte resorveir.
Total gallons pumped.eeneecenan. 4,408, 480, 020 | 2,109,470, 077 | 3,044, 002,017 | 3, URY, 260 | 1,141, 356,720 | 87, 632, 350 705, 551, 7% | 7,078, 457, 488 |} 19, 804, 101, 515
120 ) N ’ ’
. 216 858
Lift, in foct, including friction. .. { 160 } 13 1§ w07 boom|f wis 3 195 203 100 [leae e
‘ 17 E ’
Number of gallons pumped 100 | 6, 662, 006, 802 | 2,018, 646,390 | 8,802, 004,000 | 2,711,400 | 3,058, 608,155 | 109, 415,437 | 1, 5G4, 070, 130 | 7, 278, 357, 468 || 20, 767, 820, 000
 feet high, {riction included.
Cost of raising water 100 feot $5 82 $7 42 #1090 | #8197 #0500 $23 70 #7405 |- I T O O, cervasens
high per 1,000,000 gallons, frie-
tion inclunded, ’
DAYE TUD vvvinrnrmnnnmmnanananas 203 i Jar RIS 364 365 803 M7 H04
@ §2,008, extrn fivemen, paid from itom “Buildings nnd grownda, d Cagtor oil,
U Including 5233 tons, bauking, starting flves, and honting building. ¢ Rohunilding turbines No, 4, $4,022 05, not Ineluded,

¢ Lubricating oil.

"Total exponse of water pumpago alone, without interest on plant, $3 14
Total expense of steam pumpago alone, without Interest on plant, $5 69,

\
Total expense of water and ateam punipage togother, without intevost on plant, $5 07.

The department of water-works is under the supervision of William IL Melfadden, Of 1., with My J. T
Hickman as chief clerlk, . )

The cost of pumping is increased to an enormous extent in this city, owing to the poor quality of the boilers
and their very low evaporative power. Of the sixty and more in use tho great majority are of the plain eylinder
type, with an evaporation of 5} pounds of water to a pound of coal. A few of the remaining have as high an
evaporative power as 84 to 1. The better class of boilers as found in other works evaporate as high as 10 to 12
pounds of water to a pound of coal, the differénce between the two representing the loss to the city every year,
See Report of Water Department of Philadelphia, 1876, )

A number of the older engines are of low duty and expensive character both in maintenance and in fivst cost.

There has for several years been a project under consideration for increasing the supply by a gravity system
from Perkiomen creek,

v

SAINT LOUIS, MISSOURL

Saint Louis is situated on the west bank of the Mississippi river 16 miles below the mouth of the Missouri, and
1,294 miles from the Gulf. Itis located on ground rising in three terraces from the river, and on a foundation of
limestone. The population, 350,518, is spread over an area extending 14 miles along the river and 9 miles inland.
The streets generally intersect each other at right angles, TItsinterests are principally mercantile and manafacturing.

‘ Waiter from the river.was first introduced in 1830, but o set of new works, designed and constructed under the
direction of Mr. James P. Kirkwood, c¢ivil engineer, in 1867-'72, has almost entirely superseded the original plant.

The water is drawn from the river at a point opposite the northern limit of the city, known as Bissell’s point.

Tor this purpose a cast-iron tower, shown on page 145, was built in the river upon bed-roek,and 20 by 10 feet by 38 feet -

high above foundations. From the 36-foot mark, whiclk represents low water, as shown, it extends 45 feet higher

to o I)Ollégdiust above highest known level, and is surmounted by a gate-house. On one side of this inlet-tower, as
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shown, there are six gates of cast iron at different depths, each protected by screens. The one usu'ﬂly used is at
5 feet below tho level of the water. The end of the river conduit enters the tower 10 fect below low-water mark
at A, and consists of an iron pipe 5 feet 6 inches diameter, and 200 feet long, extending to the pumping station, ,

The latter is shown in the cut on page 143, and is connected with the gate-house of the inlet-pier by the iron
Dbridge there shown. The buildings shown consist of an engine-house at the end of the bridge, 50 feot wide by 42
feet deep by 35 feet 8 inches high, of brick and stone; a Doiler-house 86 feet wide, 57 feeb deep, and 20 feet high,
and a coal-shed of the same size. Between the boiler- and engine-house extends a pipe bridge.

IO L1rCc ANt G ¥ K

In the engine-house are three engines—two Bull Cornish engines and one rotative beam-engine, The former
are shown in the cut, and are of the following dimensions :

Diameter of 8boan-CFlimlor. o uv e v arimne retene cma e wm et adnant s ases e ey maay sr o rmn . inclies.. 56
S5 S N U UR AP {113 PO ®
Diameter of pump-plUNEeT. cocncamues sinmer cnmnnesnne anan e e ettt e anen tas e .- inches.. 66
Diametor of water-cylHnders .cover v cermer comercimans nnnman oe e eetaeenen tmmemeenetoe amane n . wn A0 72

The combined capacity of the two pumps amounts to 17,500,000 gmllons per day. The steam-valves are of
double-beat Cornisl pattern, operated by camns and plug-rods. Thc cataract is single, and supported on a bracket
attached to the pit-wall, and controls the exhaust-, steam-, and injection-valves, A double beam, working on a pin
supported from the pit-wall, operates the air-pump, one end being connected to the pump-plunger, and the air-pumy>
rod being connected at the center of the beam. The air-pumy is of the single-acting pattern, 28 inches diameter by
72 inches stroke. The pipe-condenser consists of two vertical pipes joined by a flange, one being 5 feet long by 21
inches diameter, and the other 5 feet long by 30 inches diameter. The pump-cylinders contain 24 Harvey & West
double-beat Cornish valves, with seats 16 and 14 inches, respectively, in diameter, with 12 in the suction and 12 in
discharge, lifting'1} inch each. The induection- and edunetion-mains and the stﬂnd ‘pipe are 48 inches in diaunetoer,
and the rising-main is 36 inches, with valves in the latter and in the induction-main. The record of work done by
" these two and No. 3—April, 1879, to Apml 1880—is given. bLelow:

Hours of pumping . ...

R SIS o 13,4628
Bushels of coal.....vveauns C e m e e e et ammamn mmame ket ahm et na N anannn sy amn e 208, 636
Number of United States gullons of water pumped.... cooovnnne. Mreseaeesaceas cmanes e nna e 8,871, 583, 000

Nos. 1 and 2 cost $47,500 each, including boilers, and No. 3 cost $132,000 without them.
662 ‘
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Engine No. 3 is a double-acting condensing beam-engine, as shown in the cut, with erank and fly-wheel and
one cylinder, the latter being above the engine-house floor, while the pumps, beam, condenser, ete., are below in
the pump-pit. Theé pumps are two single-acting plunger-pumps, one attached directly to the steam-piston rod
and then by a linked connection with the beam, driving the other pump at its opposite extremity, between which
and the center is attached the crank-connection.
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+
The steam-eylinder is 60 inchies diameter by 7 feet stroke, and bolted to two girders across the pump-pit. The
piston-rod extends through the bottom head and connects directly with a yoke bolted to the top of the plunger of
the pump.  The beam is double, and the centers of the plunger connections are 21 fect 74 inches apart, TFrom
the cylinder the exhaust-pipe extends above the upper steam-chest, with a bell-cap for river-water injeetion and
condensation. A 5-inel pipe, connected with the dome of the pump-valve chamber, passes up through the exhanst-
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side pipe and discharges water into a shower-tank in the Lell-cap condenser, The shower falling condenses the
steam, which is eaught with it in the funnel beneath, and a ¢.inch pipe is led to the inlet-chamber of *he ajr-pump.
The air-pumyp is single-acting, 26 inches diameter, with its piston on the piston-rod of the steam-cylinder, and
forming a coupling with it. It is open at the bottom to enable the follower to be set up without removing the
head. The stroke is the same as that of the pump, and the valves are Linch rubber, 24 by 16 inches, on inclined

seats, The bot-well is a small tank resting on girders supporting the steam-cylinder.
664
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The valve-chamber to the two pumps is placed between them, circular in plan, 9 feet in diameter. The water
from the river is received in an open tanlk of boiler-iron on the south side of the outer pump, resting on the bottom
of the pump-pit, and extending to within 1 foot of the engine-room floor. The induction-pipe from the well to the
valve-chamber is a rectangular pipe, with a cast-iron slide-gate § feet § inches by 3 feet. The force-main is 40
inches diameter, and curved ag shown.' 'The air-chamber, 6 feet diamecter by 13 feet long, is placed horizontally
and transversely over the force-main,  The steam-valves are of the double-beat pattern, 11§ and 12 inches diameter;
exhaust-valves, 154 and 10 inches diameter, Wright’s patent cut-off. -

To supply steam, {here are cight 2-fine Cornish Doilers, each 7 feet diameter, 30 feet long, and containing
33-inch tubes. The settling-drum, 15 inches diameter and 15 inches deep, is placed on the under side of each, 5
feet from the back end, The 33-inch flues are 19 {feet and 10 inclies long. The two furnaces in each boiler at the
front end of tho flues are each 2 feet 9 inches wide by & feet 6 inches long and 2 feet high, Their evaporation is
said to amount to 74 pounds of water per pound of coal.

TFrom this pumping-station, known as the low service, the water is forced through three 36-inch east-ivon mains a
distance of 365 feet, with a lift of from 15 to 50 feet, aceording to the stage of the river, into four settling basins,
shown in the cut, and used alternately—two as settling, one ag supply-basin, and the otlrer one being filled. They
are each GO0 feet long Dy 270 feet wide and 19 feet deep. The construction may be seen from the cross-sections.

The sides are faced with masonry 4 feeb 7 inches thick at the bottom by 8 feet thick at thoe top. They are
backed with puddling, The division-walls between thoe basins are 8 feet thick ab the top by 13 feet thick ab the
founndation. The method of filling can be understood from the position of the influx-wells, The bottoms are formed
of brick laid on edge with cement. Owing to the immense amount of suspended impurity always found in
Mississippi River water below the Missouri, a sediment of about 16 inchies in depth has to be removed from the
bottom of the basing about onece in four months by a system of hydrawlic mining. Thoe water is drawn from the
basins by a Lrick conduit 1,100 feet long, 6 Ly 53 fect in diameter, extending to the clear-water well, The latter
ig 150 feet long by 100 feet wide by L7 {eet deep, and a brick conduit 13 by 8 feet aud 120 feet long conduets the
water to a chamber 50 by 9 feet containing the screens. Three 60-inch iron pipes puss fvom here to the well of the
high-service pumps 12 by 87 feet and 39 feet Lelow the level of the floox.

SAINT TOUTS WATER-WORKS, HIGI-SERVICE PUMPING-STATION,

The high-service pumping-station comprises an engine-house, boiler-house, coal-shed, maehine-shop, and
chimney, which may be seen in the cut. The cugine-house is 86 feet wide, 92 feet deep, and 63 feel high, The
boiler-house is 73 feet wide, 88 feet deep, and 37 feet high. The coal-house is 103 feet wide, 63 feet deep, and 37
feet high. Chimney, 134 feet high. They are all of brick trimmed with stone, . )

Two engines, known as the high-service pumps, receive {he water from the well above mentioned, and foree it
inlo a distributin@ reservoir on Compton hilk, These engines are double-acting condensing beam-engines, with crank

and fly-whecl, and are shown in the cats on page 150, The cylinders a ¢ 85 inches in diameter and 10(‘{(';?;@13 stroke,
' : i)
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operdting a bucket-and-plunger pump, 51 inches diameter of plunger and 10 feet stroke. The capacity of each ig
16,500,000 gallons. The pump is placed beneath the steam-cylinder in a dry well of masonry, the pump-rod being
coupled to the steam-piston rod extended down through the bottom of the eylinder. A nozzle is cast upon the lower
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chamber of the pump, and connects with the suction-pipe from the well. There are 11 induction- and 10 edunction-
valves, each 16 inches and 134 inches diameter of seat; lift, 1% inch. The Jower chamber contains & foot-valve for
suction, consisting of 22 composition valves, faced with rubber. The air-chamber also containg a check-valve,
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HIGH SERVICE ENGINE NO. 8.

* These engines were guaranteed to pump 16,500,000 gallons each to a height of 181 feet, through two mains, one -

36 iuches diameter and 18,500 feet long, and the other 80 inches diameter and 8,700 feet long, with a duty of v
666 : i
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60,000,000 foot-pounds, The annexed table will show the work performed by all three of the high-service ecngines
durm,q; 1879-’80, The pump-bucket contains o double-beat Harvey & West valve. Cost of en gines, 8121,000 each,
including boilers.

The record of work done by high-service engines from April, 1879, to April, 1880, is as follows:

Hours of pumping..cece covcer ciecir cnamenan amnyacnan b M Me e eMaeee s en ke temaa e i e e ‘ 13, 148%
NUmBOr 0f TOVOIIEIONS wav vain it e e e it i e e et e eenne e ce r e e e e 8, 782, 700
Bushels of 08l .. v v o i it iaie e tarea cee e meeiedeen v araan A, (88, 638
Number of United States gallons of Waber PuIDedaces ve e ce oo c et et creae e venee cnen anes B8, (92, 473, 000
Hours of pumping, engine No. 1 ..... e eenreaaa. R e e e ey mee s mae assemeaaaen e e 3,9138%
Hours of pumping, engine No, 2 .. _.....oooaninn.. Amemmraasens e Camaae e eanaas Ceeemanvans 4, 509%
Hours of pumping, engino No. 3 weevnnnne..n e m rama mes Aseutsesaneemsmesennny aumne ar e rana. 4,720
T - e veems e eas ‘et e . e e e e e mne amnmrnaas nn 13, 148

There are two batteries of eight return drop-flue boilers to operate the three engines, each 6 fect diameter and
24 feet long, containing 6 flues. The products of combustion pass from the furnaces (with grates 5 feet 2 inches
by 5 feet 6 inches) through the four upper flues, each 13 iuches diameteér by 16 feet long, and return through the
two lower ones, 19 inches diameter and 13 feet 10 inches long.
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Engine No. 3, built by the Hartford Machine Company, in 1875, and shown in the cut, is double, consisting ot
two separato engines coupled to the same shaft and fly-wheel. Each is a double-cylinder or compound condensing
engine, with low-pressure cylinder 80 inches diameter, and high-pressure 50 inches diameter, with a stroke of 11 feet
for the low-pressure and 87 inches for the high-pressure, and daily capacity of 24,000,000 gallons. The pumps are
bucket-and-plunger and the air-pnmps and condenser are located in tho pit beneath the cylinder. The formex: is
double-acting, 23 inches diameter by 54 inches stroke, and the latter is 40 inches diameter by 7 feet stroke. The

pumps have 45}-ineh buckets, and plunger 82 inches in diameter and 100 inches stroke. The pum&-vvalves are
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* similar to those in high service engines Nos. 1 and 2, and are 15 by 12 inches diameter of seat; lift, 1§ inch. TFrom
the high-serviee pump-well the water is foreed into the storage-reservoir on Compton hill, a lift of 181 feet; midway

of this distance the stand pipe (a Corinthian column) is erceted at a height of 100 feet above the pump-well.  This -

stand-pipe is 160 feet high by 48 inches in diameter. It has one inlet and two outlets. Oue of the latter extends to
the reservoir direct aud the other to the city. Tach is 36 inches in diameter, The plan and details of construction
of the reservoir can be scen in the cut. It is 22 feet deep, 870 feet long by 540 feet wide at high-water mark, with a
slope inside and out of 14 to 1. The banks arve 18 feet widoe at the top, with a puddled wall 4 feet wide at the top,
which is 9 feet above high-water level and 7 feet thick at the base and 18 feet high, The offset of puddle shiown
in the figure is 2 feet thick, and a like thickness extends under the whole bottom of the reservoir. The riprap facing
*is about 16 inches thick, resting on an 8-inch layer of gravel, and consists of rubble laid dry, The division-wall of
masonry divides the reservoir into two compartments. The capacity is about 60,000,000 gallons. The bottom is
protected by alayer of 6-inch conerete.  Xigh-water surface is about 176 feet above city datum. From here a cast-
iron supply-main councets with the distribution system. The force-main enters the reservoir at the bottom, and is
conneected with the distribution system so that only the surplus above consumption passes into it, amounting to
about 10,000,000 gallons daily. The daily consumption amounts to about 25,000,000 gallons, supplied through
abont 200 miles of cast-iron main, tho sizes and lengths of which can De seen in the annexed table:

3G- 30- 20- 15- | 12- 10-

; ; B e 8- Miles,
nch. { inch, | ineh, | inch. ! inch, § inch, | inel,.{ inch. inch, | ineh.

Data of Inying mains.

Feet, | Feet, | Feel. Teet, Feet, | Fect. Total.

Feet. | Feot. | Feel. | Feel

Provious to October 8, 1877........... 83,218 | 16,670 | 70, 024 | 41,000 | 85, 501 | 45,130 |o....... 608,68 | 9,950 | 68,414 [ 177,07
Trrom Ocetober 0, 1877, to April § 1870, .l ccivenarmreninnrenadiecnsnns 1,070 fiecenanfenaeanns L %0) O P I, i 410
Trom April 8, 1870, t0 April 8 1880. .. |ccv e eeteeeeuns.|mmeen veeeee] 1,077 | 1218 | 3,570 86,375 |ueueeeiieeenns, 8,113
0T e e e e e eeoeemnnes 49,218 | 16,670 | 75,024 | 41, 000 \ 6,898 | 40,009 | 8,570 | 70,018 | 0,220 G414 199, 600
) . o Miles.

Total 1ald provious to October 6, 1877........ I Vi N 1k

Total 1nid pince OotobEr 6, 1877 vecienrresvesrerssesmasnorsasesaciranaanasens 22, 528

POl e+ vt s e seee e emeemeeen e saanen nenresmmensseesannanaeeesl 100,000

About 573 meters are in use, mostly of the Worthington patent, but many cf the Crown and Union patents. On
this system there are 1,696 fire-hydrants and 1,606 gates. The total cost of the old works up to the time of the
completion of the new was about $3,000,000, and the total cost of all works is now between £12,000,000 and
$18,000,000. The eost of maintenande in 1879 was about $195,000. The works are now Loutrollc(l by 1\11‘ Thonm‘s
J. Whitman, water commissioner.

The .umexx_d table glves the results of analyses, made d umno different years, of samples taken at different points
of the works: o

i v GRAINS IER GALLON. |
Leocaiion from which samples wers taken, Date, Analyst. Solid Hurdness,
Solid | Ovganio | matforgep.|| dogreos.

matter, | matter, | arated by |

filter, = i
River, opposito works vaovevveineas. ..| Jung, 1871 | Dr. Theo. Fay ..0|. .. 0. H04 232,00 | 7, 050
Fydrant, Walnut and Sixth streets. ... ...] Aug, 1872 ..do ieeieas 0. 420 None, ‘ 4,900
River, 2,600 feet above Worksaeeeneennesn.. Aug, 1873 | Dr. DLV, Dean . 161 2, 380 134. 00 : 8,383
Rivoer, 2,600 feet above workg. .o onnns, Dee., 1873 [van do oinvnnaen, T 3,360 9, 00 6. 095
Influx-chamber | Aug,1873 oo iiien ot 7L 2,040 138. 00 8031
ToAu-ehambDer oo v v tiraee s v dmane vy Decs, 187 [ do i a1 3. 600 72,00 5, 342
Influx-chambor. ....oovivinnrcenensanninan. May, 1874 |....do ...l 134 1,600 107.00 |l 7 894
Clenr well ovmveeensiiaaenn creraans .| Aug., 1873 oo Lot 36 0. 80 12,000 8,740
Clenr well .. e e .| Dae., 1873 |oee o iiiianinn 50 2,600 40, 00 B, 000
Clepr well Luaeloieoiieinis viavanenainneas | May, 1874 {oo. d0 inivnnnns. 3L 0, 800" 6. 60 6, 092
Alfter vomaining in se tlliug BLiagin 8 Wwours..! Feb,, 1874 | De. Thed, Fay -.ifeanae. ... 1.570 2,01 G, 653

The inflox-chamber receives the water from the river-engines and distributes it to the various settling basins.
The water taken from this chamber wounld be the same ag if taken from the river opposite the works at the same
time. The clear well receives the settled water after it has passed throngh the basins. Samples taken from this
well would indicate the gquality of the water that was being pumped into the city ab that time, :

The quantity of sediment deposited from the water in the basins may be taken to average for nine monthy of
the year from 7 to 9 parts (by measure) in 1,000, and lor the vemaining three months it will average about 3 parts
in 1,000,

No regular system of duty-trials of engines in lhe Saint Lonis system has ever been made, so that a comparison

of their values can not be instituted.
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NEW ORLEANS, LOUISIANA.

New Orleans, with a population of 216,090 inhabitants, is situated on the east bank of the Mississippi river, 120
miles from its mouth, Its interests are almost exclusively commercial, 1Its site islevel, and lies from 4 to 12 feet
below high-water level in the river, the water being excluded by dikes or levees. The city extends its.limits
castward to lake Pontchartrain, and the soil upon which it is built is a black alluviwm of sand and clay., The
plan of the city is rather irregular. In 1837 a company introduced a supply of water from the river for fire-
protection and all domestic uses save drinking, the water being too impure for the latter purpose. Drinking-water
is largely derived from large elevated wooden cisterns at the rear of every house, into which the rain-water falling
upon the roofs is collected. In many of the cisterns an arrangement of stop-cocks permits the exclusion of the first
washings of the roof during a storm and the colleetion of the subsequent fall.  As a matter of fact this appavatus
is seldom attended to, and as a result the drinking-water is any thing but pure. Some people filter the river-water
for drinking, Water is taken from the river by means of an iron pipe the outer end of which is sunlk in a crib.
Trom this point, which is within the eity limits, the water enters the pump-well within the engine-house. The
latter cousists of two square brick buildings, the one containing the old engines and the other the new; while ¢
small building behind them containg & compound Knowles pump. The old engine, built by the Allaire Works, of
New York, after designs by BErastus W, Smitl, in 1837, with & capacity of 7,000,000 gallons, is a condensing beam-
engine, two of them being coupled to the same fly-wheel, They are of the following dimensions: Steam-cylinder,
30 inches diameter; pump-eylinder, 21 inches diameter; stroke, G féet. Jet-condenscr, 30 inches diameter; depth,
30 inches,  Air-pump, 20 inches diameter; stroke, 40 inches. ‘

The condenser is placed immedintely beneath the steam-cylinder. The average speed of the engine is 16
revolations per minute, There is one piston-plunger to each engineg, and the pump-eylinders contain two double-
beat suetion- and two delivery-valves about 12 inches diameter by 8 inches lift, and mechanically operated by cams.
and plug-rods. The steam-valves are double-beat puppet, operated by plug-rods, bentlever, and eccentrics, There
secems to have heen no duty-trial,

The new engines, also designed by K. W, Smith, but built in 1868 by the New York Novelty Works, at a cost
of 848,000, are very similar to the old ones. There are two coupled to the same fly-wheel and of 14,000,000 gallons
" capacity, They are condensing beam-engines with steam cylinders 57 inches in diameter and 8 feet stroke; pump-

eylinders, 28 inches in diameter, 8 feet stroke. The construction is essentially the same as in the old engines. The
water-valves are also double-beat, 2 suction and 2 delivery, each 20 inches diameter by 7 inches lift.  All the
pumping-engines have double-acting pumps. The jet-condenser, located as before, is § feet 8 inches diameter by 3
feet 6 inches high, with an air-pump 82 inches diameter by 4 feet strole. The speed of the engine averages 10
revolutions per minute, o

Theve ave 8 boilers in use for the two sets of engines-—4 being used with the new, 2avith the old, and 2 idle.
They were made by John Armstrong, of New Orleans, are 42 inches diameter by 30 feet length of shell, with two
14-ineh flues in each, and burn Pittsburgh coal, with a pressure of 20 pounds, Their evaporation is unknown.

The Knowles pump, of 5,000,000 gallons eapacity, was built in 1880, It is compound condensing, with high-
pressure cylinder 38 inches diamoter, 3 feet stroke; and two low-pressure, 20 inches diameter, 3 feet stroke, one
on cach side of the high-pressure eylinder. These operate dircetly a double-acting piston plunger 26 inches in
diameter, The duty of the engine is given at 50,000,000 foot-pounds, and the average speed 22 revolutions per
minate. It is used as an aunxiliary in case of failure or repair in the large engines. In the pump-valve chambers
there are a large number of 3-ineh suetion- and discharge-valves of disk-shaped rubber, confined by a spiral spring.
The air-pump is a small Knowles pump, seen in the rear of the floor of the engine-room. It is 16 inches diameter by
91 inches stroke, The jet-condenser is 24 inches diameter by 26 inches high, and is located just above the air-pump.
There is a battery of two multitubular boilers, made by Bd. P. Hampson, of Now York; they are 54 inches diameter
by 16 feet long, with 46 tubes 34 inches diameter in each. The pressure averages 50 pounds. The total cost of
this pump, including boilers erected, was $12,000.

Trom the engine-houso the water is foreed partly into the stand-pipe for high buildings, and partly into the
reservoir, - The former is 200 feot from the pumps, and in the yard a 30-inch main connects them. It is of wrought

“irom, 150 feet high, 6 feet diameter at bottom by 4 feet at top, with a small and low base of brick-work, There ave

two 86-inch inlets and two outlets, one of 30 and the other of 36 inches. It is'an economical but handsome structure.

The reservoir was originally a large brick basin or tank, 250 feet gquare, with perpendicular brick-masounry
walls, backed on the outside by earth embankments, and divided by 5-foot brick walls into four compa-rtments,y
each 120 feet square. A fow years ago two of the compartments gave way, and only two are at present in use, of
about 1,000,000 gallons capacity each. The depth is 10 feet, The sides and bottom are of brick in cement, 2§ feet
thick. The reservoir is situated within the eity limits, and about 1,100 feet from the engine-house. It has a l.xead
of only 28 fect, and is used to supply the low-lying districts, Without the stand-pipe {lie maximum pressuve is 30

pounds at the pumps. 669
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In December, 1880, there were S1 miles of mains, 3, 4, 6, 8, 10, 12, 16, and 18 inches in diameter, with main
supply-pipes of 36, 30, and 20 inches, The distribution pipes are mainly cement-lined wrought iron, with about 8
or 9 miles of cast iron. Muech of the former is being replaced Uy the latter.

There are 1,200 hydrants in the city, of different patents. The most recent ones, however, are Matthews’ patent.

The number of takers being 6,000, the consumption averages about 9, 000 000 gallons per day.

Tho original cost of the works was $2,000,000, increased to $2,300,000 to date. The annual cost of maintenance
is about $45,000, and revenues for 1879 were $91,371. Improvements are at present under way, in charge of M.
Moses Lane, civil engineer. The present chief officer of the company is Mr. Edward Toby, president and
superintendent.

ROCHESTER, NEW YOREK.

Roehester has a population of 89,366 inhabitants, and is situated upon both sides of the Genesee river, 7 miles
from its mouth, Itssiteis level, resting upon sirata of shale and hmestone, and its streets are regular, Itsinterests
are commercial and manufactoring. ¢ .
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In 1874, under the direction of the present engincer, water-works were built, deriving the supply, first, by
gravity, from Hemlock lake, 30 miles south of the city, and, second, by pumping from the Genesce river.
The water iy taken from the lake by a wrought-iron pipe, 36 inches diameter, extending 1,000 feet into the
lake, its extremity being supported in a timber crib. The latter is 12 feet square and 9 feet high, the sides formed
“of oak and pine timber 9 by 12 inches, bolted together, and the flooring of oak plank 3 inches thick. A couple of
transverse partitions form two compartments, filled with stone to sink the crib. The top of the structure is covered
with timbers laid 4 inches apart, to protect the mounth of the pipe from influx of floating waterials. The pipe,
beginning at one of the compartments in a funnel-shaped mouth-piece, consists of 300 feet of A-inch wronghtiron
bipe laid in lengths of 75, 97, and 100 feet, with ball-and-socket joints. The remaining 700 feet, 36 inches
diameter, was laid in a trench in the Iake-bottom, wooden platforms being placed beneath the Jjoints in certain soft
places to prevent them from sinking too deeply. The inlet-pipe in the crib takes water at o depth of 30 feet below the
surface of the lake. The lake itself is a sheet of very soft water 6.7 miles long, % of a mile wide, and from 40 to 00
feet deep.  Itswater-surface 181,828 acres, and its bed is of Genesee shale, Its drainage area is 42.39 square miles,
and its banks are Dold bluffs of uncultivated land. Canadice lake, which is also tapped, lying to the east of the
Hemlock valley and adjacent to it, i3 3.1 miles by § mile, and 648 acres in area. It discharges into Iemlock ontlet
4 mile from the latter lake, The minimum flow of Canadice lake iy estimated at 2,000,000 and that of Hemlock lake
at 12,000,000 gallons per day, The head of water Detween the lake and the distributing reservoir is 261 feet. The
main, which follows the profile of the country, is of the following dimensions:

Linear foet,

36- by %-inch wronght-iron pipe, to faco of gate-house at ITemloek lake.......... D, R 50,776, 00
24- Ly y-ineh wronght-fron pipo.. .o oo e o e reeas Meactamneaaanans Cemeneas 1, 13,65
2-inch east-iron Pipo ..o e i i i et tn e e cremem e, e PR P 30, 549 75
24~ by F-ineh wronght-iron pipe ... .o oL G et emr e an e w e e amn e ene emrnee e e e 13, 809, 3¢
I'rom faco of woll-house, 24-inel east-iron pipo . .oo.oocooiiaoon, hoeamt nman wenh ee e e e i mehe e ann 4, 212,87
TFrom inlot-opening in bottom of Rush reservoir to ontside faco of well-house, 24-inch cast-ivon pipe.. .. 1,010,00

Total from face of gate-house to inlet-well, Tinear fech. . oevrceee vnes caen e mmernateesnaee aear - 102,271, 05

Tho storage basin known as Rush reservoir is situated about 10 miles from the center of the city, and is connected
Ly 46,064 feet of 2d4-inch cast-iron main with the Mount Iopoe or distributing reservoir, 14 mile from the eity hall.
It is in plan a rectangle with oue gorner cut off, having o bottom area of 10.354 acres, o total depth of 24 fect, and
a depth of water of 18 feet. Area of water-surface af 18 feet, 13,702 acres. The embankments are of earth, with
a puddle-wall throngh the center 10 feet thick {rom the hottom up to & height of 8 fect, and 6 feet thick for the
remaining height of 12 feet. It is started at a depth of 10 feet below the bottom of the reservoir, The inner slope
of 2 to 1is faced with 18 inches of riprap Iaid on a 12-inch Led of gravel, This face has a level offset 5 feet wide
ab o distance of 11.25 feet below the top, the high-water line being also 43 feeb Lelow the same. The banks are 16
feet wide at top, and the exterior slope is 24 to 1. The bottom is gravel, 8 inches thick, underlaid by 18 inches of
puddle, The capacity at 18 feet is 70,033,689 gallons, and its high-water elevation 242 feet above city datum.

CIRCES SECTION OF DANK OF DISTRIBUTING RFSERVOIR, ROCHESTEL,
)

CROSS RECTION OF BANK OF STORAGE RESERVOIL, RUSH,
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Mount Hope reservoir, 1# mile from the city hall, in'plan is a segment of a circle with one extremity cut off.
Its construction is very similar to that of the Rush reservoir. The bottom area is 3.887 acres, and area of high-water
surface 5,517 acres, the depth of the water being 16 feet, and total depth to top of banks 20 feet. Width of banks,
16 feot. Capacity at 16 feot depth, 24,278,101 gallons. Slopes and puddle-wall as beforo. ‘
The 24-inch main from Rush enters the Mount Hope basin at the center, and rises through a masonry pier to
a few feet above high-water surface, where it diseharges through a fountain:jet to a considerable height. It is a

Floyetin, -Section,

Swerdrce

Aol

»

PLAN OF FOUNTAIN FOR DISTRIBULING RESERVOIR,

noteworthy fact in this connection that at a time when the whole city was annoyed by the old familiar “fish-lake
odor” in the water-supply the water in this reservoir was entirely free from the taint. 'This would seem to show
that aeration through fountain-jets is an effective cure for this almost universal diffienlty, although in many cases
it would be & difficult matter to obtain the necessary head, : ‘

By an arrangement of valves in the supply-mains and pipes, the water from the Rush resérvoir may be directly
connected with the distribution pipes of the city, and produce a much. greater pressare, This operation, which
consumes but a few moments, is nsed to a considerable extent in the suppression of fires, the office and different
parts of the works being connected by telephone. The use of this instrument in water-works is very general
throughout the country, and has worked remarkable changes in their management. The level of water in the
reservoirs is measured from the Irie Canal aqueduct. Water-surface of Hemlock lake is accordingly 388 feet,
flow-line of Rush, 241.84 feet, and of Mount Hope, 124.4 feet above this datum.

The effluent-chambers or straining-wells of Rush and Mount ITope basing are in masonry towers rising above
water-level at the foot of the slopes and connected with banks by iron foot-bridges. There are two openings from
the reservoirs into them, one at bottom for draining and one 8 feet below high water. They are each 3 feet square,
closed by a sliding gate from above. Screens of wire, 1-inch mesh, protect the entrance of the effiuent-pipes. The
effluent-wells are 6 by 13 feet at bottom by 94 by 13 feet at top. ‘
~ For the purpose of utilizing the waters of Canadice lake a bulkhead was constructed at the northern end of
the lake, extending across the natural outlet creek, whieh delivers the water from it into Hemlock lake. It consists
of two stone abutments, with an intermediate pier of masonry, forming two channels. Across these are placed stop-
planks, provided with sliding gates. The foundation of the water-ways, abutments, and pier are of timber, the
upper surface of which is 8 feet below high-water level. Sheet-piling was driven in front and bebind its edges.
The abutments and pier are of rubble masonry 10 feet high, 224 feet long, and 44 feet thick ; width of water-ways,
15 feet. ‘ ‘

There are twelve openings in each gate, arranged in three tiers of four each., The upper ones are 22 inches
wide and 24 inches high, the bottoms being on the highwater line. The remaining tiers contain gates or openings
22 inches wide and 36 inches high, and are all below high-water line, with rack and pinion appliances for raising
and lowering them. There are no slides to the upper tier, which therefore act simply as sluices.

voL 17—43 673
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A connection is afranged at different points between the gravity and Holly systems.

T e et et e B g s TICETIE OGN TOLROII b BT e o
i . el 70
d
%
Seotion showing a connection between Hection showing the relative positions
the mains of the Domestic and Holly in tho trench of the mains of {ho Do-
syatems. mestio and Holly systems. -

The Holly system, used to supply certain parts of the ciby and for use in case of fire, consists of an engine-
house located upon the Genesee river, between it and a race which supplies many of the city mills, The building
is of Dbrick and sandstone, and contains a set of rotary pumps, a new Holly engine, and a gang of eight double-

acting pumps. The latter are operated by a pair of Centennial or Tate turbines. The water running them is
derived from near the head of tlio race, and the supply to all the pumps is taken either from & 20-ineh main from
Hemlock lake or by a 24-inch wrought-iron pipe from the river above the works,

The new engine is at present used only as anxiliary to the others ab times. It has four steam-cylinders, 16
inches diameter, 27 inches stroke, operated at high pressure, four double-acting piston-pumps aligned with them,
10 inches in diameter by 27 inches stroke. The speed averages 30 revolutions per minute. It may be used as o
condensing-engine.

The rotary pumps, two in number, are so arranged as to be run either by two steam rotary engines or by the
engine last deseribed. They run at 200 revolutions per minute, discharging 16 gallons per revolution, The
remaining machinery, consisting of two sets of four pumps each, is operated by water-power, with two Centennial or
Tate wheels. The latter are 25 inches in diancter, and run, under a head of 90 feet, at from 220 to 600 revolutions
per minute. Fach set consists of four double-acting pumps, two fastened at an inclination upward on each side
of a cast-iron frame, and by means of connecting-rods driven by gear-wheels above. Theso eylinders are 9 inches
d?mneter and 24 inches stroke. The maximum speed is 40 revolutions per minute. The plungers are of the plain
_Diston type. The capacity of the new engine is 3,000,000, and of the rotary engines and of the water-seb 4,000,000

fﬁ»_ll{ms»per 24 honrs, Water is conveyed to the turbines through a wrought-iron flume 44 feet in diameter, 4 inch
ick, ‘ :
: 674 ‘
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There are three multitubular boilers to supply the large engine with steam. They are 16 feet long Ly 52 inches
diameter of shell, and contain fifty-nine 84-inch tubes in each, They nse anthracite coal, and, with a pressure of

90 or 100 pounds, give & very high evaporation,
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PLAN OF CAST-IRON STOP-GATE BOX,

The cost of the wheels, boilers, machinery, penstocks, ete., set up, amounted to $75,000, . The averagoe daily

pressure maintained by this ITolly system is 65 pounds,
The extent of the ITolly system maing is about 8 miles in the heart of the eity, Details of stop-gates and

air-valves are given in the cnts.

3CALE = U8 FULL SIZE

Section Flevation , Dlggran, shewng e Valot' in place
. dn fleded with Wooden Box and
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AT FETRNE

PLAN OF ATR-AND-VACUUM VALVE FOR CONDUIT.

The discharging capacity of the conduit from Hemlock lake to Rush reservoir proved by experiment to })e
9,293,000 gallous per day. In this section are two grade lines, the first falling 27 feet below lake-level in 51,00Q

feet, and the succeeding one falling 143 feet in 52,000 feet. ‘ : ;
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The annexed table contains a gencral summary of extent of all water-pipes regarded as dlstmbutmg nmains
1aid in the city:

KRUMBER OF LINEAR FEET OF CAST-IRON MAINS LAID.
By whom laid. Date. -
24-ineh. 20-inch. ‘ 16-inch, 12-ineh, 10-inch. 8-inoh, Gineh, d-fueh,
Watur comrnisslonors nml oxccutive | TUp to May 1, 1870..... 8,601, 10 8,203,380 | 45,487.83 | 83,075,20 | 10, 005.81 63,119, 28 158, 912,08 171, 855, 60
Doard, .
Water-works and five board.,....-.. Trom Mny 1, 1870, £0 Jeemiiaacie]iennen eevae (08, 88 301, 14 851, 05 2,573, 02 17, 208, 64 23, 530, 32
April 1, 1880, ]
J 103 72 AP PR P 8,001.10 8, 203, 30 i 46,106, 21 | 34,270,34 | 10,850, 06 05, 693, 20 171,120, 62 104, 905, 02
NUMER OF [NEAT TIRIT WHQUSNT-IROX AXD LUAD LIZR FOR MATNG Lt
* BYBTEM,
By whom laid. Dafo. . Totnl,
8-imch. |2j-inch.| 2-inch. | 1-inch. | Ifinch. | Idneh, |4-inch. || Domestie, | Xolly.
‘Water commissionors and exceutive | Up to May 1, 1870.....| 2, 804,00 | 708. 80 { 1, 6B, 20 | 6, 213,51 604,80 | 2,504, 21 | 341,02 | 400, 148,34 | 43,021, 00 | 504, 070,24
Dboard.
Water-works and fire board,..c..... From May 1, 1870, 10 leeveenonnfiameann, 172,81 561, 70 650, 06 208,00 | ©7.00 {| 406,704, 08 207,74 || 46, 012,70
April 1, 1880,
B 11 € T Ay 2,804, 00 | 708,80 | 2,150, 61 | 5, 775.2L | 1,823.85 | 2, 802,90 | 408, 02 || 506, 853. 80 | 44,120, 64 ) 550, 082, 04

Total number of miles in Holly system, 8.320,

Up to April 1, 1881, there were 980 fire-hydrants, mostly of the Matthews patent, with a few Ludlow,

The consumption averages 4,600,000 gallons per day from Hemlock and 1,000,000 from the Holly system, the
latter being used mostly for running elevators, etc. This amount is consumed by about 7,800 takers,

The first cost of the works amounted o $3,182,000, and the cost of maintenance and repairs for 1879 was
$33,184. In the same period the total dlsbursements were 74,846, and receipts $67,000.  About 125 meters are in
use at the present time.

The results of an analytical investigation of Hemlock Lalke water, as taken from the mains of the city, made
by Professor S. A, Lattimore, of Rochester university, are given below in parts per 100.000 of water by weight,
and grains per United States gallon:

BOLID REBIDUR, é
T & |
Dato, s | 8s | 5. | &% o
B |23 | 28| ZA
BN Ak
Q o M
Mareh, 1877 ................ 7.25 4,00 | 1L.25 | 0,0005
April, 1877, vuenian 7.25{ 8,05 1L20| 0.0005
May, 1877, cvennnnn 7.22 8.08 | 11,20 | 0.0005
June, 1877 .. ... 7.22 4,03 | 11250 0.0004
TUly, 1877 ceevnerneeennnen 723 8,02 11.16| 0,0006
Angust, 187, oeeeinrnannaes .20 8.80 | 1L.00{ 0,0002
September, 1877.... .o 7,25 3,65 | 10,90 | 0. 0004
October, 1877 cocvimniiacnn. 7.20 3,751 10,95 | 0.0002
Novombor, 1877.cueee wan A [ 8.85 | 1100} 0.0005
Dncembe;‘, 1877 7.20 3.80 1 11.00| 0.0002
January, 1878.cuveeeennn.. 7.29 3.73 | 1L05} 0, 0005
TFobruary, 1878.s.civvecnnn. 7.20 3,85 1L.05{ 0.0006

Total solids, residue, 6.40 graing; ohloride of sodiwm, trnee; * albuminoid ammonis,” 0,001 grain,

The works are at present in charge of 4, Nelson Tubbs, C. ., chief engincer. The records, including drawings,
are unusually full and eomplete at the Rochester water-works.

TROY, NEW YORK,

Troyis situated on the east bank of the Hudson river, 6 miles north of Albany. It countains 56,747 inhabitants,
and has very extensive manufacturing establishments. The surface of the eity is very irregular, with sections of it
elevated to a height of from 100 to 200 feet above the rest. The larger portion of the city, however, is but little

elevated above high water in the river. The streets are laid out rectangnlarly with considerahle regulunt)
676
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Water was first introduced into the eity by gravity in 1833 by a private corporation, but the works, since 1855,
havebeen controlled by the city, Asat present existing, the system is a combination of direct pumping and gravity.
The former is accomplished by a system of Holly pumping machinery, and the latter is derived from three reservoirs
on Piseawen creek, 1 mile cast of the Hudson river, numbered 8, 9, and 10 on the accompanying map. The total
drainago area of these ponds is 1,900 acres, with an average annual rainfall of 39 inches, the range being from
30 to 42 inches, ' !

The first storage or impounding reservoir (No. 9) is located about 50 rods east of Oakwood avenue, in the bed
of the Piscawen creek, and is formed by backing up the water behind an carth dam 38 feet long Ly 165 Leet wide at
the bottom in the lowest part of the ravine, 20 feet wide by 270 feet long on the top; 35 feet deep at its deepest part
near the outlet-pipe, with an average depth of from 15 to 18 feet, and a
capacity of 40,000,000 gallons; slope of the embankments, 2 to 1 on the
face and 1% to 1 on the back; water-line 5 feet below the top of the -
banks., The greatest height of the bank is 49 feet. A puddloe-wall
extends through the coenter of the bank 15 feet thick from the base to
a height of 12 feet, 13 feet thick for the next 10 feet, 11 feet thick for
10 feet above, and finished to within 2 feet of the top at a thickness of
8 feet. The base of the dam rests upon o foundation of slate-rock,
which uunderlies this whole section of country, It was started in a
trench 15 feet wide by 6 feet deep.

Three cast-iron pipes—two 12-inch and one 8-inch—extend from
the foot of the inner slope through the embankment, & distance of 140
feet, to the pipe-chamber under the outer slope. It is a stone chamber
arched with brick, 16 feet long, 9 feet high, and 8 feet wide. The
bottom is 2 feet below the outlet. Gates are fitted in the effluent-pipes
mentioned, and controlled on the inner side of the chamber at one end.
The foot of the outer slope is shortened and backed with a retaining-
wall 11 feet high, 36 feet long, and 44 feet thick, in which doors and a
passage-way lead to the pipe-chamber. The face of the dam is covered
with gravel 2 feet thick and riprapped 1§ feet thick, The ares of high-
water surface is about 8 acres. A waste-weir cut in the rock about 50
feet south of the dam extends around and is entirely disconneeted from
it, discharging into the creek 200 feet below the dam, The flow of the
creek at the dam is about 1,500,000 gallons per day. “Cost of reservoir,
$16,571. :

In 186061 a second reservoir was constructed ab (10) (see map) by
the erection of a second dam, the back-filling of which forms the
embankment of Oakwood avenue, and serves to collect the overflow from
the upper dam, No. 9. The dam extends across the ravine a distance
of 300 feet. It consists of an earth embankment with a puddle core,
started G feet below the bed of the stream, with a thickness of 20 feet, gradually diminishing to 6 feet thick at
top of the embankment, increasing 2 feet in thickness for every 6 feet in depth from the top by steps. The total
height of the dam is 43 feet; slope of inner face 2 to 1, and of outer 1§ to 1; capacity of reservoir, about 40,000,000
gallons. A culvert, 6§ by 6 feet, extending under the avenne, conducts the water from a well on the upper side of
the embankment through the dam to the supply-mains. The well i of brick, 4 feet thick at bottom, 2% feet at top,
and 22 by 20 feet, with a partition-wall 2 feet thick., The top is covered by a gate-house 10 by 12 feet. The gates,
four in number, on the front side of the well, are of iron, operated by hand-wheels above, except the lower one,
which is of heavy timber, and removed only when cleaning the bottom of the well. The iron gates arc each 2 by 23
feet. Thetop of the well serves as a waste-weir, One of the compartments is 12 by 8 feet, and the other 12 by 4
feet. Total cost of reservoir, $29,312, : : ‘ i

There are two lakes, known as the Brunswick lakes, situated 3 miles back of the reservoir described, and
having dams for controlling the flow, The area of the upper of {he two is about 20 acres water-surface, and of the
lower 7 acres, the capacity of the former being about 180,000,000 gallons. They are separated by & dam across the
middle. The water from them flows into the Oakwood reservoir through the creek., A storage reservoir, holding
76,000,000 gallons, is proposed as shown on the mayp at (7). .

The dam at the lower end of the Brunswick lakes is very similar to that deseribed as adjoining Oaliwood
avenue in the lower Oakwood reservoir, It is of earth, puddled, 125 feet thick at bottom by 16 feet at top.

A brick culvert, 125 feet long Dy 4 feet diameter, passes through the foot of the dam into the stream below, A
well, rising on the inside of the dam, forms the only outlet. It is 18 by 20 feet, with 4-foot walls, and divided by

o : : 677
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o 2-foot division-wall, On the front of the well are four gates, as before described, each 20 inches square. The dam
ig 30 feet high, and the reservoir averages 20 feet deep.

The distributing reservoir is shown at (4), and is constructed in 4 manner very similar to the others, by damming
the lower end of a small pond in the bed of the outlet from the Oakwood reservoirs, The bottom and sides are of
slate-rock, and a small stone dam, a short distance above the reservoir, is built, 7 feet thick at bottom by 5 feet 7
inches at top; 17 feet high and 67§ feet long. A length of 9 feet in the center is 7 feet thick, and through thi§ part
pass two 20-inch pipes, one above the other, and controlled by gates. This dam makes a pond above it, 141 by
20 feet by & feet deep, and holding 123,700 gallons. From lere the water passes into an excavated reservoir
116 by 67 feet Ly 8 feet 3 inches deep, containing 450,000 gallons, Another dam below the last carries the
water from here through it to a third division, 51 Ly 41 feet Ly 8 feet 3 inches deep, containing 115,300 gallons.
Yrom lere it passes into a covered gallery 304 feet long by 18 feet 4 inches broad by 8 feet 3 inches deop,
containing 322,000 gallons. It is of brick, and contains wire screens at its lower end, from which the supply-mains
extend to the eify. Two supply-mains are in use, one 20 inches in diameter and the other 12 inches, of cast iron,
1 mile in length, The lead from the lower service is 105 feet; from the middle, 292 feet; and from the upper
service, 382 feet, ‘ '

The supply from the lakes and Piscawen creek having' proved insufficient, it was determined to supplement it,
in 1879, by the erection of a set of pumping-machinery. The result was the introduction of two Holly pumping-
engines, built after designs by Chief Engineer . M, Greene, of the Rensselaer Polytechnic Institute.

The pumping-station is located at the northern end of Lansingburg, and below the Waterford bridge. The
pump-house is 70 by 70 feet, with Dboiler-house 40 by 60 feet and coal-shed 60 by 50 feet attached, and situated
about 100 feet from the river-banl,

The two engines are alike, and of 6,000,000 gallons capacity. 'The description of one serves for both. There
are four pump-eylinders 17 inches diameter, with plain piston-plungers, and a stroke of 36 inches, making 30 singlo
strolces per minate. Theo total length of the cylinders is 48 inches, leaving 6 inches clearance at each end, There
are 208 brass valves in each cylinder, half in the inlet and half in the outlet. They are circular, 1§ inch diameter,
with o lift of £ inch, guided by a brass stem or spindle, and seating themselves by gravity. The steam-cylinders
are 27 inches diameter and 36 inches stroke, with balanced double-beat puppet-valves, operated Ly an eceentric
cam and rod, bevel-geared to the main shaft. The steam is condensed by a jet-condenser 48 inches diameter and
30 juches long, with an air-pump 30 inches diameter and 30 inches stroke. Six multitubular boilers, containing 58
tubes of 3% inches diameter in cach, and 5 feet diameter by 17 feet 4 inches length of shell, supply steam ab a
pressure of from 67 to 70 pounds. By a peculiar arrangement of dampers the heat beneath all the boilers can bo
thrown in an instant directly into the chimney, 80 as to stop the production of steam. The evaporative power is
given at 12 pounds of water to 1 pound of anthracite coal used. The pumping-engines are run alternately and
during only 12 hours per day, pumping, at 15 revolutions per minute, 3,000,000 gallons into the reservoir, with
- duty given at 85,000,000 foot-pounds, and guaranteed by the Holly company at 80,000,000 foot-pounds.

Irom the pumping-station the water is forced through 3% miles of 30-inch cast-iron main into the lower
Qalkwood reservoir, which therefore serves as a distributing basin, The water is drawn from the Iudson river

through an inlet-pier, 50 by 20 feet, in the river, with well 6 by 6 fect, and a - by 43-foot tunnel leading from it
~ to the pump-well. The contract price for the complete construction of this branch of the Troy works was $235,000.
This includes the costs of the pump-house, boiler-house, and chimney, complete, inlet-chamber and tunnel, two
ongines, and all appendages, a high-service reservoir, and 3} miles of 30-inch force-main. In addition, there was
2 stone dock or front at the pumping-station, 300 feet long, at an additional cost of $8,000.

Thoe additional reservoir is built npon the Piscawen creek, in Brunswick, a short distance to the east of the
upper Oakwood reservoir, at a cost of $10,000, with a capacity at 6 feet below high water of 2,000,000 gallons.
Length of earth dam, 300 feet; maximum height, 20 feet, with 'a dam forming two compartments, and 100 feet
long by 10 feet high, with spill-way 64 feet long. The gate-house is about 16 feet square.

Trom this reservoir a 20-inch east-iron main supplies the highest portions of the city, with a maximum head
of water equal to 382 feet. The upper Oakwood supplies the districts lying midway between the lowest and highest
by a 20-inch main, as before, with a head of 292 feet, while the lower Oakwood allows all its water to pass into the
distributing gallery before described (No. 4, see ump), and from thence flows with a head of 105 feet through a
12-inch main to supply the lower portions of the town. The total length of distributing mains, with which the
above three supply-mains connect, is 383445 miles (1880), of 20, 16, 12, 10, 8, 6, and 4 inches diameter, all cast
iron. Upon thig system of pipes there.are 392 Xnickerbocker hydrants, made by the Mohawk & ITadson
Manufacturing Company, and 563 gates. The consumption averages 4,500,000 gallons, and is supplied to everybody
who requests a service, the cost of maintenance and repairs being defrayed by a general tax. Nearly 2 ,000,000
gallons per day are supplied by the gravity works, the remainder, about 3,000,000 gallons, being pumped.

The first cost of construction of the works was about $216, 000 Whlch h‘IS» been increased to a total in 1880

of $840,000. The annual cost of pumping for 1880 is abouti $13,000, while the total cost of maintenance and ordinary
expenses of the whole works will average $39,000.
© T8
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The purity of the water from the different sources can be judged from the following analyses mado in the
analytical laboratory of the Rensselaer Polytechnie Instituto in 1872:

leser- IIndson

voir, 1iver
“ator | \ ' Glight | Groenish.
Color in one-foot tbe euees caarcsnaanncaanas { yellow. yellow,
Tagto 6t 305 0 (B0P T} neuenvsmnenerauncrannnss None. Togpy.
Tardnoss on CIArk's BCAI0 «omreseueriacnanvenss 7. 4o 3. 160

Graing. Grains,

Oxygen abgorbod by organio matter from por- 0. 0784 0. 2884
manganate of potash. e}

Inorganio mabter .veeereeeceeernanes mmmrrereas 0. 0080 3.7128

Qrganio mabtor coaeiiiennne. 1. 8480 L4810
i 5.1908

Tolal BOHAH s cvneennasmramanaraaarsaaanss 8, 4560

Thoinorganie matter contains thofollowing:

Chloriug ,veeuas P U 0. 0490 0. 0740
Sulplurde aeld, 802 ceeussainasiacnarannmmensn.|  0.2080 0. 2308
L 0, h278 0. 508L
TAMO cveennsienvmntenunsecunsanana parmanan waeen) 20801 1. 1409
1Y, . 0, 1851 8. 6040
Oxido of ivon, aluming, and phosphates. .. ... I RAR] 0. 0266
TOLABHL canemanerans smnasareasnsncarnonnannanesl 0o 1414 0, 0540
B0 e ce s s e vrvemy eomrnsnsasesscianmsansasennnns 0, 2079 0. 1204

The water from the river proves softer than that in the ereck, Tho latler was taken from the lower Oakwood
reservoir, and that from the river was obtained from near the pumping-station,

The works are under the charge of Professor D. M. Greene, of tho Renssclaer Polytechnic Institute, as chief
cngineer. k

PAWTUCKET, RHODE ISLAND,

Pawtucket, situated on both sides of tho Pawtucket river, 4 miles northeast of Trovidence, contains o
population of 19,030, chiefly engaged in manufactures, It ig irregnlar in topography, and obtains its supply of
water from Abbott Run, a stream draining an area of 26 square miles. The streets havolittlo regularity. Tho supply

rag introduced in 1878, under municipal control, and is pumped eitlier into a distributing reservoir or direetly
into the mains,
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The dam on Abbott Run is a plain wooden structure, 75 feet long and 9 feet high, formerly part of an old
water-privilege, upon which a gate-housc was constructed atb a cost of $3,000. This backs the water into what is-

known as Happy Hollow pond, having an avea of 23 acres and a capacity of 72,000,000 gallons. The water, passing -

through three sets of screens in the gate-house, shown in the cut, enters a 30-inch cast-iron conduit 3,696 fect long,
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to the engine-house. The pump-well is 10 feet in diameter and 17 feet deep, containing about 14 feet of water..
The pumping-station is of brick and stone, 40 by 45 feet, with a wing 25 by 30 feet, and one of the handsomest in-
the country. The pumping-engines, built by George H. Corliss in 1878, are compound condensing- -engines,.
two being coupled to the same fly-wheel, tho prmclpsﬂ dimensions of which may De geen from the appended:
description:

Diameter of high-pressure eylinder.. .. ccoeeevnrennnenon. e mmyamae e benmus aenann e ey anan inches.. 15
Diametor of Jow-pressure oy iior oo voan ce et aee e vaeee e ceeaes cemnee evnn nn e aee eae o do.... 30
Diameter of PIston-rods ... ovuin coroit ciiiataecae cn e e v cannr anman s et easeeearenaanann do.... 2%
Liength of SO0 cauna et i i e e v amaas e ernanaas do.... 30
Diamoter of PrIID-DAITEL .. xt et cita e et e it ettt e e e ae e e e e eam e v a o manaas emans d0.... 15
Diameter of PIunger.c o ovs i it traee i aee cemr e et ceare e s mann sbans mnnes smmens Q00ue. 10,52
Diameter of Plangor-rod..cuue veeees conert censte cinecnee ceneaeaennns e e e e s nian e do.... 2%
Diameter of suction- and diseharge PIPeH. .. oov e vt v it et cinrcearen et aeen amrnvne naea QO e, 15
Diamoter of f1y-Wheel «oveua. ooumn it et vam et hene aatm e amnn ran bmaans aaeman amnne cmnansen eneoTOODL . 18

Bach pump is a double-acting plunger-pumyp, and containg 280 Corliss copper disk-valves, 2 inches in diameter-
each, with a free lift. These valves consist of a single disk of sheet copper, the top of which is attached to a flat.
spiral spring, the upper end of which is fixed. They rest upon their seats with the elasticity of rnbber, the only:
effect of tune appearing to be that they fit, if possible, more perfectly to their seats,

Steam is supplied by three vertical multitubular bmlers, the dimensions and particulars of whlch are givem
below:

NAMBEE Of DOTIOTE « . aae encee ie et ettt aecam s vaet ctmaee cman vams e saae semnes camaae b eaans aaraean. 3
T ) 1Y G U S feet.... 14
Diamoter of BIell....n v cms cie e aea s ettt deeis har e et i e rmta et ae camreasnnaas(l0oans 4
Teight of fire-Chamber ... couen ae ot i it mree cete teas cene camansvmnnesname snnonssacnnsanen-l00.0as 3%
Number of tules..ueeeaenans b aaree esaun nanoesaniaanan Meresmea cnenun ana b erares tnaeataneneaaasa “evenmaae 48
DIameter 0f FiDEB. . vy cie s ittt imt et ter e eein cdas taaar an eaae arnmos aeneneennn s seenssiDChOB.. 3
LR T R PORPIN T4 L T:0 B LYY R K¢ MY
B I Y PPN () SUON 560

AVOrago BEORM-BIMOO .« cauu meet cnanae sats sacacaasrats aman reony samaamenes ranacnnssenrnnnnuannnns §000an.. 3% 104
AVOIREO BEOAM-PICHIUID wovm e ceee veme ccme mmen smma aeme aaamre aemn amen 1oenmenermmn ammmne .‘........ponnds.. 195.
AVOTAZO TWALOT-PTOSBIIC cun e ne vemmae sen nman waan cnes sman wnmnsn varasanmesrcesasnss snssresncsonnanneall0onon 110

The Dumps average 44.6 revolntions per minute during 113 hours per day, The work performed during 1873
is given in the accompanying summary:

Number of dnys’ pumping ... coveascuvunnoas ¢t e e s et ime aeesaimane maeees Aty e nnne s 252
Total pumping time per month, in hours and mMinutes. .oivime cismin viinnas e tumes aeneaeane arnn 247 29
Average pumnping timo per day, in Lours And IINUEES. vavr s v uns iueeenommennaansasons cnrmny cmnans 11 59
Total rovolutions POr MONDTI «uue e vt it cimcc e v nn cm e naus snns savams amaa sosansvasant snnnnn 7,956, 727
Avorago Tovolutions Por MINWES - v s vems coieiiiaie et taemae ne i cucns e s ie e nmanay 44,61
Coal consumed storbing fres. «ov . toeret tiiran vanaas cacmes semaas sacnasrnnmasan enenneaaan pounds.. 178, 375
Conl consumed PUMPINE « o eevue vmnmme eesenaree ccemn s amascmcaemtnonn eeiatmnnee taanns cannas do.... 471, 441
Coal consnmed Danking . evuceun ininvmvncaircovmesrnniare camnmasarncsnansoranuenanuns nenvar 10.aes 57, 800+
Coal consumed hoating building - .coviuenonusl e mamnen nmaetnsane i hanne s et varaen do.... 29,133
Total coal CONBUMENL. cnun om e e mas e mas ciiman enn cmin cdamn osa wads anaenmane samnad banmas do.... 736, 140
Total numbor ofgullonspumpeclpm MONEN. e e e err v nrnn e e 020,408, 303
Average number of gallons pumped per pound of conl consumed, excluding Lieating when not pumping. 458, 4%
Average number of gallons raised 100 feet per pound of coal consumed ............... resunmaeman aaas 1, 200. 50
Averagoe head against pump, in feet (no allowaneo for frietion in suetion) vueee v iiinninniiivanass 262, 30
Avernge duty in pounds of water raised 1 foot high per 100 pounds of coal (calenlated on total conl .

used for all purposes; no deduction for ashoes and ¢inders). . ooe o vuiiis cnrcnve iiiiin e 96, 046, 816
Average duty in pounds of water raised 1 foot higly per 100 ponnds of coal (enleulated on amonwnt of

coal used for starting, pumping, and bankigg; ne deduetion for aghes and cinders) .o vvveerveanonns 105, 014, 390

Condensation takes place in a pipe-condenser ¢ feet long and 10 inches in diameter, the water being injected"
at one end and producing a vacunm of 264 or 27 inches. The air-pump is 20 inches in diameter and 7% inches stroke. .
The test trial made in 1878 showed a duty, during a run of 120 hours, of 104,357,664 foot-pounds, with a.
capacity of 8,060,000 gallons per day. A 24-hour test showed a duty in excess of any other encountered among the-
water-works of tho country, viz, 133,522,060 foot-pounds. The engines cost $30,000, erected. The rate of speed is.
80 high as to produce a slight pounding when pumping directly into the mains. The pumping expenses for 18380~
amounted to $4,419, divided as follows: 736,749 pounds of coal, $1,700 59; salaries of engineers, firemen, watchmen,.
ete., $2,460; oil, waste, ote.,, $118 50; lighting with gas, $50. Therefore the cost of raising 1,000,000 gallons 1 foot
high is 5% cents, From the engine-house the water is forced through a main 24 inches in diameter and 11,000 feet'
long, into the distributing reservoir, under a total head of 269 feet.
This resexvoir is 300 feet above ude water, with an area of 3 acres, circular in plan, and a capacity of 20,000,000~
gallons. Its depth is 21 feet. The embankments are of earth, resting on a natural ledge of rock, fmced Wlth

masonry on the inner side, behind which are 2 feet of conerete; tlns magonry facing rests on 6 feet of conorete, and:
81
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= layer of 12 inches of the same material extends over the whole reservoir bottom.  The top of the embankment ig

.35 feet wide with an outer slope of 1§ to 1.
“house is also given.

P i Ff

Further details can be seen from the figure,

MATER  LINE
sttt -

A section of the gate.

‘When the engine begins pumping, & eheck-val
“through the stand-pipe near the center; when it ce
“through the . gate-house.
~for storage.

It will thus boe seen th

ve in the gate-house closes and the water flows into the reservoir
ases, the same valve opens and the water flows back to the town
at any surplas above the conswmption flows into the reservoir
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There aro three gates, cach 3 feet square
“from different depths.
A receiving basin was partly completed to ho
~of the pumping-s
632

, entering the inlet-chamber for the purpose of drawing the water

1d about 7,000,000 gallons, and located in the immediate vicinity

tation.. Tt was designed to Lo used as a reserve in case of accident to the conduit or a turbid state
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of the water, or to receive the overflow of the conduit in case of a freshet ab the dam. It might be well hero to state
that tho engine is sitnated at onoe end of the town and the reservoir at the other,

Voavican  Sevion  teAoven  RESERvOM  DBanK,

‘‘‘‘‘‘‘‘
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The total amount of pipe laid is 30.59 miles, as follows: 30-inch, 3,606 feet; 24-inch, 10,094 feet; 20-inch, 8,928
feet; 12-inch, 13,327 fect; 10-inch, 13,787 feet; 8-inch, 36,008 feet; Gmoh 44,248 foety 4111ch, 30,440 feet. Thcy are
of c‘mt iron, (30a.ted 111%1(10 and out with cold- tm‘ varnishs 472 five- 115 dmnt% arc in uge (of tho I'ales & Jenks pattern),
placed from 250 to 500 feet apart, OF serviee-pipe there is about 66,500 feet of 2 inches, 1§ ineh, 11 inch, 1 inch,
and § inch in diameter, of wronght iron dipped in coal tar; 1,065 Umon rotary meters are in use, gwmg great
satisfaction.

The consumption averaged 891,529 gallonb per day daring g 1880, supplied, by the pumps W(nlung a httlo over 11
Lours per day, to 2,043 consnmers.

Thereis probably less waste of water in Pawtncket, in pmpm‘uon to its size, than in most cities in the country.

Tho total cost of the works to April, 1880, amounts to $608,071, although not then quite completed. The annual
cost of maintenance for the year ending April 1,1881, amounted to about $8,407, The receipts from April 1,1880,
to February 1, 1881, amounted to $23,000, No analysis of the water seems to have been made. Tho present
superintendent ig Mr, Edwin Darling, and the management is by a board of three commissioners.

POUGHKEEPSIE, NEW YORK,

Poughkeepsie, containing a population of 20,207, is sitnated on the east bank of the Hudson river 75 miles from
its mouth. Trom tho river-hank the site of the city slopes abruptly for about 1 mile castward, Dack of this is a
comparatively level platean ab an clevation of about 250 feet above the riverlevel, at which point the streets are
regular. Tts business interests are chiefly commercial and manufactaring. On account of ihe failure of the old
gravity works, a new supply of water was introduced in 1872 from the Iudson river at apoint about 1% mile above
the city, and under-tho anspices of tho eity authorities and the direction of My, James I, Kirkwood, civil engineer.

At this point a wharf has been built 85 feet long on tho river by 133 feet outward, for the purpose of landing
«coal, sand, ete., for thoe use of the works. At the northern end of this and ab the pier-line a wooden erib is sunly, .
into the end of which a 24-inch pipe 130 feet long is joined, and conveys the water to the engine-house well. The

crib is 8 feet 8 inches by 7 feet 3 inches, divided into two compartments, the outer 2 feet 8 inches by 3 feet 3 inches,
and the inner 2 feet 8 inches by 2 feet. The walls and floors have a 4-inch spaco back of each, filled with conerete.
The floor of the inner compartment is 4 fect 8 inches above the lovel of the outer. In the place of the river-end of
tho outer compartment s copper-wire sereen is fitted in grooves, and another is placed in the division-wall between
the compartments, and is 2 feet wide by 3 feet high, To lay the remainder of the pipe, coffer-dams had to be
resorted to as far as the engine-house wall.  The pipe has a valve-gate operated in the engine-room to shut off the
inflow to the well if desirable. The river at the end of the pier is 24 feet decp, and water is drawn at a point 4 feet
below low-water level.

The engine-house, located at the head of the pier, is of brick, stone- trimmed, 40 by 50 feet by 30 fcct high, with
Doiler-louse from one corner 30 by 40 feet by 20 feet high, and a stack 106 feet high by 11 feet square at base, and an
internal section of 3 feet. A two-story house of the same m mteuql serves for the engineer’s resideuce, and the effect
of the whole station is exceedingly pleasing.

The pump-well, rectangular in plan, is 30 by 10 feet by 20 féet deep below low-water mark (the floor of the engine-
house being 8 feeb 'mbove high, or 12 feet above low water), and divided midway by a weir fitted with an iron gate,
now tnlways kept open, One of the compartments was originally intended as the suction-well of the engine

pumping into the filter-bed, and the water from the clear well of the latter ﬂowed Dhack into the other L(());mpartment
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and was drawn up into the suction-pipe of the reservoir pumping-engine—a useless waste of power, considering
the high lift into the reservoir. It has now been changed so that the pipe from the clear well is directly conneeted
with the snction-pipe of the engine, thus converting the lift of 9 feet into a head of 17 feet, an effective diminution
of the height to be overcome, amounting to 26 feet.

From the pump-well a non-condensing Worthington duplex engine lifts the water 10 feet and forces it through

. 2783 feet of pipe into the unfiltered-water basin, 20 feet above the level of the discharge-valves. This engine has
steam-cylinders of 22 inches diameter; pump-plungers, 20 inches in diameter; stroke, 25 inches; daily capacity,
3,000,000 gallons ; both pistons, average double strokes per minute, 39, It contains 16 suction- and 16 discharge-

alves in each pump-cylinder 7 inches in diameter, consisting of rubber disks 1 inch thick, with ivon weights and
spiral steel springs around the gpindles. Its cost was 3,500, erected in 1872,

Tho engine for pumping into tho reservoir is a4 Worthington compound duplex, also built in 1872, and of nearly
the ‘'same size as the above, with low-pressure cylinders of 43 inches diameter; high-pressure eylinders, 24 inches
diameter; pump-plungers, 174 inclies diameter ; stroke, 80 inches; jot-condenser, 3 feet diameter and 7 feet high;;
four ajr-pumps, 14 inches stroke, 3 feet diameter; head on pump, 300 feet of water; daily capacity, 3,000,000 gallons;
cost, $28,135, with Loilers, , The number and arrangement of pump-valves is the same as in tho other pumps, and
the summary of the engine record for the year 1880 is given below, showing the operation of both:

Tours run: :

* o Smallengine. oo cvuovn ceeiencn ciin ienans fememennia e e st ek mems ceetmeemeseunntnmnmearanannn 4, 502
TilT@0 BLIZINB e v ine cmmneeenn taean cmemma seac e e mmes wmes bmm s m ema me s mmnn e s tmn e an e 4,186
Tons (2,240 pounds) coal consumed :
T S o L 673. 08
Liaxo ONGING cuee oo e e e ee re e e e ememet e e marenaraanaeaenann e, Camen e 828, 40
Banking and sbrting .o vone cocmn ot i i i ia it aae tais ai et amee cieeavesaen Trm e cnaee aenn 124, 58
Ot L e e it e ot et i cte teaer e aeemcs memnme cmmeec e ieaeteamoeaaeesonanemeaeiannas 1,526. 06
Tons of ash {rom furnaces ...... .. —eeenmmans e e et maaa smue smaaeieene seeaes sananeannnes mne vaea nnne 168,18
Percontago of ash ...... Cammee s Meamemenememm e mmamnannan, vevennn . e anna. Cheeenianaes . 12.84
Gallons of water pumped each month... ...  eemeteemecmam—a maann. e mmnn smmmm seemntsneaanaam ot tnmany e £12, 774, 130
Tons of coal per 1,000,000 gallons: .
Large engine caeeeevenennannn tmmme e aan e e s maaeimee s ameeaaseimestisansasanneaaeneaie 1,50
Total coe aveeinens s e e memm s amsue e meaeennes naues amauen e maes maenns annne . 2. 84
Avarnge hours run each day: ‘ ’
Small engine....... e eeaisacereatemanaraesnaieaees hamaeaanas b e meaueemene amanseaseesceneeraua, . 12.26
Large oNgin0. cueeee sunn cemnnnannnns Nemme ememmeameseesmeestanan e asatnane sy arnnns aenenn ann . 11.43
Averago gallons Pumped eaeh By coan veen cura iaut rran cie e et bt e e ciiacaniane s rannanan weee 1,403,202
Averagze tons of 6oal 0RCI QY wevu vaann cmn it rcne mere rre tamame deeaias i raaae nreae anne 4.19
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The filtering basin, into which the water is first pumped by the non-condensing engine, is constructed as follows:
The water first enters the unfiltered-water basin 25 by 60 feet by 12 feet deep, which is divided into three compartments
by walls of masonry. The first and smallest is 11 by 6 feet, whenee the water flows over a weir into the second
compartment, 11 by 53 feet, and partly settles, thence over a second weir into the third division. From here it
passes through 12-inch pipes controlled by gates upon the top of the sand in the basins proper. Of the latter there
are two side by side, separated by a 30-inch wall of masonry, and each 200 feet long, 734 feet wide, and 12 feet deep,
On the conerete floor, whichiis 12 inches thick, is a layer of 24: inches of stones 4 to 8 inches in diameter, Through
this layer & main open culvert passes from end to end in the center of the basin with two laterals on each side of it,
and is used the more easily to collect the filtered water and convey it into the clear well. At each end of the main
and the extremities of the lateral culverts a 6-inch cast-iron pipe passes up above the level of the basin and serves
ag an exit for air when filling the filter. Ablove the stones there is another layer of 2-inch broken stone 6 inches
deep. Abovethis is 18 inches of gravel, varying in size from £ to 1 incl: diameter, and the whele is covered with 24
inches of fine sand. The water above this rises to within about 12 inclies of the top of the basin,

The filtered water is led through a gate in an outlet-pipe at the end of each basin into the intermediate clear
well, built of masonry, 6 feet wide, 85 feet: long, and 16 feet deep. In this the depth of water is kept about 11 inches
above the level of the top of the sand in the basin. A square iron gate, 4 by 44 feet, and operated by a wheel, is located
in the middle of the wall separating the intermediate from the clear well. Over the top of this the water
flows into the latter. When depressed to its fullest extent the top of this gate is 9 inches below the level of the
top of the sand in the basins. The clear-well is 88 feet long, 28 feet wide, and 17 fect deep, the wally being built
of masoury, about 18 to 24 inches thick., IFrom one ecorner of this well tho outlet-pipe, 18 inches diameter and 408
feet long, extends to the suction-pipe of the compound or reservoir pumping-engine, giving a head upon the pnmps
of about 17 feet. The cost of the beds can be seen from the table of cost of construction. They require cleaning
once & month, when about half aninch of silt and material is removed from the surface. Once a year the sand is
entirely replaced with fresh. The maximum yield of the filtering basing has not yob been accurately ascertained,
but it is estimated at about 3,500,000 gallens per day. TFor its management it requires the services of the
mechanical engineer at the pumps and three sand-washers. When cleaned once per month aforce of 20 laborers is
obtained Ly advertisement, and they are oceupied one day in cleaning it. ‘

The force-main from the pumping-house to the rveservoir is 18 inches in diameter and 7,590 feet long. The
reservoir inlet is of iron, 3 feet in diameter Ly 10 feet deep, closing air-tight at top, and entered by the force-main
from the west about 4 feet below the ground. The 24-inch supply-pipe line is at the same level,

The reservoir is situated on College hill, to the north of the city, and is irregular in plan to conform to the
nature of the locality, about 540 feet long by 210 feet wide and 16 feet depth of water. Height above water-line,
4} feet, with Dottom area of 1.6 acre and at water-line 2.3 acres; its capacity is 12,000,000 gallons. A puddle.
wall extends through the whole length of the banks, and a thickness of 2 feet from the foot of said wall to the toe
of the inner slope. The bottom of the reservoir is not puddled, owing to the fact that it was found to be impervious
in itself, but is covered with 3 inches of coarse gravel. The riprap facing extends from 2 to 4 feet below the bottom.
The force-main enters the reservoir on the bottomn and at the eastern end, The masonry about the pipe rises to a
height of 3% feet above the bottom, and is 2§ by 5 feet in plan. Into this an inlet-main discharges, and
immediately around the well the bottom of the reservoir is paved. The inlet-well of cast iron in the eastern bank,
and before described, is connected with the masonry well just mentioned by an inlet-main, 24 inches in diameter,
passing 4 feet beneath the slope-wall.

About 460 feet to the west of the inlet the effiuent gate-house is situated. The supply-pipe leaving it is 24
inches diameter, belled to 26 inches at the outlet-well, where it fits into a cast-iron frame provided with a gate
operated from the gate-house above by a serew and wheel.. Two screens of copper wire with #-inch mesh are
fastened in front of the outlet by grooves in the masonry, and extend above high-water mark. The 24-inch outlet-
main branches into mains, one of 12 inehes and one of 16 inches diameter, at a point 88 feet {rom the gate-house,
and cach is provided with o gate ‘ "

A check-valve in the foxce main is outside of the engine- houae wall, and is accessible through a chamber built
for the purpose. .

The distribution system comprises about 15.83 miles of cast-iron maing, the great majority of which is of 6 inches
diameter. The sizes in use ave 24, 18, 16, 12, 8, 6, and 4 inches. Of hydrants there are 292, mostly of Matthews’
patent.

Worthington meters are used to a small extent, 130 being tho total of all patterns. They are chiefly for
attachment to small service-mains.

The number of takers in 1880 was 1,363, and the consumption in 1881 amounted to about 1,500,000 gallons per day.

685 ,
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The first cost of the works is given in an itemized statement below:

Pumping-works : '
B T G B ) o P G Mg $2, 000 00

Paid contractors for wharf, coudmb well, foundations ... corues cemas ciihie e i aean 13,204 76
Pald for engine-otse. nou. vencer e imrrme ot barae baiaan e mma ceeame amsams et canrannae e 14,748 97
Paid for engineer’s house ... .ooocommeian el Cme teueieacetiaseanseinesranes 4,470 78
Paid for 1arge engine «.uee.ueee comnan teeeen cuouas naaaia e reanne samans aenas snnnsuaras nnaa 28,135 80
Poid fOr TOAAWAY « ot vueces cemmmt cmvs cecacammas meanesesnaas stamas camaneacmnns smnnnnons e 903 00
General account, including office, engineering, logal mspectlon, superintendence, materials,

B U e g 14,223 46

e §77, 686 T
Filtering-worka:

Paid for Jand «ovmee oomiin i e ime taem e ama cmaan e e S 2,000 00
Paid CODIACTOTB  nan ve crmacr cman cemane e saneee nemensnbmenanne smnssosaayorns sacanesuassass OOy 701 76
Paid for small engine «cvoemeir oo e i ciimr e re i e e cecem e mmercavane anen 5,500 00
Paid F0r Woll. . oo n it cee tuies ceveen veemns taoms cmmenmman nemmne cenn e enannn aennn nnesnane D, 000 00
oS T (1 11 - J P PP N 3,665 01
58D (GG 7 1 R 1,084 18
Paid on general account, including office, engineering, legal, inspection, superintendence,
materials, 1abor oo e e e iieie irer e reeeee e e P 4,743 87

—_—— 75,604 82

OB - e e e e ecmoe e e et vaumns s tves ammaas v mmmt e e e e aan aaeanan e amman eeneaane 153, 381 59
Force-main, or pipe from the engine to the reservoir on College h111
Paid for Tigll Of WY e ot vmc ot et s na tvamt dce it taeaan mrmes memeay mma ae iy e 497 00
Paid contractors or PP coc. oo ot et it i e teme dcmeae seme e ccanciane tmaane annaan 42,389 42
Paid contractors £or Loy g Pipo - cve s evint coent srtmmnciaicin poiacsmae tannr caaanaaennin 18, 381 46
Taid on general account, including office, engineering, logal, mspectlon ..................... 2,068 33
—_— (3,830 20-
Reservoir:
D R {1 1 1 S 7,557 21
Paidl contractors uuue e iaeiin i mein e cmeiaaie cieaee cameamnnny aes hecne seesaan s 69, 823 68
. g U3y T P 1,267 24
Paid for gates ..... e miie e ann s e te st et i i e annean ranan vannans 200 00
T T {03 1 TS 4,391 76
S8 U B (0 v £ RPN 475 50
Paid for grounds voemmevainss ottt i e ccite e rnaaa e e s i emmmeeann—an 2,074 49

o U5 (3 L e A 562 40
Paid on general account, including office, engineering, legal, inspection, supermtendcncc,
materialg, JBOT weeevmcnan e e e vt e 7,860 10
: —— 04,202 2

At the pumping-station, filter-beds, and reservoir sufficient gronnd was purchased for additional works when required,
The cost of improving these grounds is mcludod in the genola] -accounts,

Distribution :
Paid contractors for P8 eeen vemmat trmm haae aeey vise mms sma mmes ey amenes smmmar e $56, 302 23
Paid contractors For gates ... oue o ae i i e i e mimaes ceamme cnes tenma e e 5,135 50
Paid contractors for DYATANTES cuv. cr e cius nuie cnemcntneneransnasscaannr vans 1asasnancanans 6, 840 00
Paicd contractors {or Joying Pipe. ceme couvue i e vt vae et ceet smarnr e e nas 36, 933 69
Paid on general account, including ofﬁee, engineering, legal, inspection, superintendence,
materialg, labor ... .oeaeiaeo. Cewtamaaans g fammaregmaaa, 12,476 96
—_ 116,778 SBf
Due contractors on Aistribution PIPe..ev s cviniin i 23,223 03
Due o0 IoyIng PP e et aemme e e e i et cae tarae e enumn s e e e aai teee sent et abaen naae 1,002 00+~
Total oo imaimt rer et e e e v e mme tnn e enae aeae s maanaunes e an e menn ey 24,315 93
. SUMMARY. .
IV AEOT-WOTIEE caavns cmer enbmas camn romnme tamnne cumeans s e em e anen e nan N $310, 920 (7 .
D Db 0L ¢ L Lt it et et r et e e emeeeame asurasaana mesaena s tearacrnusansn amannn cmnonn 116,778 38
Indebtedness Jannary 1, 1873, on construction accotnb .. .. ooeenimat iicir i e 24,315 93
171 U o et e e mmmw e mma e e et e 452,014 38

Iu the next year (1873) 81,600 feet of pipe were laid, and various additions and enlargements have brought the

total cost to date (January, 1881) to a grand total of $842,614.
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COMBINATIONS. : 17F

The anuual cost of maintenance and repairs for 1830 was $18,626. The character of the water supplied can-
e seen from the appended analysis by Professor William Ripley Nichols, of the Massachusetts Institute of™
Technology. Results stated in parts in 100,000:

UXFILTERED. TILTERED. . ,E' ‘5 'SD
g 3 £ | g |58
Bk %: % 2 |28
g Locality. 4 24 4 g4 1 g £ | 8 |48
& & g 4 EEl g 2 « | 88,
-] =] Q o = =] L a < ‘5
$ £ 24 | 2 g Pl 4| 3 |2ES
s A 48] § | 3% | 5|8 | & |&5=
408 | Nov. 13 | RIVED cenvenrvannnecovenraaas 0.0109 | o.0197 | o0.0100 | o.018¢ | 104 | 17 | 11 | 10.1
400 | Nov. 18 | Clonr-water basin...........] 0,0077 | o.0189 | 0.0077 | 0.0130 | 89 | L1 | 100 |- 5.0
428 | Nov. 10 | RIVOr creenvsrmmseraeccnanas 0,004 | 0.0157 | 0.0104 | o0.0157 { 9.0 | 1.5 | 1056 | &6
427 | Nov, 19 | Cloar-wator hasin...eeean. 0,0112 | 0.0165 | 0.0112 | 0.0149 8.1 1.3 9.4 9.0

The apeelmon numberoed 409 was tnken just previons to the cleansing of {he filter-beds, and was filtered at the rate of 62 inches per-

square foot per hour, ‘ :
Tho specimon numbered 427 wus o portion of the first water pumperd after the cleansing of the beds, and was slightly turbid.

Both specimens of river-watoer were very turbid.

The works are under the control of a board of commissioners, with Mr. Charles B. Towler as superintendent...
687
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WATER-WORKS BMPLOYING TIHE GRAVITY SYSTEM.

CALIFVOIENEA,
Duren IPrar:

Population: 930 inhabitants,

Name of corporation : Duteh Flas Water-Works (private).

Water obtainoed from: Springs and winers’ ditehes,

Cost of dam: Aboub $6,000.

Watoer first introdueed :  In 1850

Description of main conduit:  Length, 2,000 feet; diameter, 13
inghes; material, sheet iron,

Deseription of distributing reservoir: 60 by 80 feet; 8 feot
deep ; plauk, stone wall banked and roofed.

Sizes of distributing mains:  G-inch cast ivon ; 24~ to 4-inch gos-
pipo.

Available head: 0 to 200 feet.

Total length of distribnting maing: 14 mile.

Number of water-takers: 50 to 100.7

TMirst cost of water-works: About $6,000,

Average annual cost of maintenance aud vepaira:  $200,

Number of fire-plugs: 10,

GRASS VALLEY:

Population: 6,633 inhubitants.

Stylo of corporation: Muunicipal.

Water obtained from:  South Yubn ennal;

Capasity of recoiving reservoir: 9,000,000 gallons,

Cost of dam:  §$75,000,

Water first introdneod : In 1858,

Description of main conduit: 6 inehes diameter; cast ivon,

Dencription of distributing reservoirs: Three large reservoirs
on top of Alta hill,

Sizes of distributing maing: 6 to 4 inches.

Available head: 210 feet (avorago),

Total longth of distribnting maings 6 miles.

Number of water-takers: 5650,

Pirst cosb of water-works:  $30,000.

Average annnal cost of maintenance and repuirs: G800,

Los ANGELES:

TPopulation: 11,183 inhabitants.

Name of corporation: Los Angeles City Water Compauy
(private). '

. Water obtained from: Los Angeles river,

Total aven of water-shed available: 182 square miles,

Character and dimensions of dams: No. 1150 feet long; 8
feet wide on top; 40 feet deop; slope 1 fo 13 earth, No,
2200 feot long; 0 feed wide on top; 22 fect deop; slope 1) to
1; puddle wall in center, 6 feet wido; puddle 16 inches on face;
clay and sand.

Cost of damy: No. 1—§5, OOU in o ealion; No, 2--§2,0600,

Water firsh introdueed: In 1868,

Description of main condunit:  Open diteh; length, 35,000 foot;
cross-section, 4 feet (average); sides slope 1 to 1; averagn
depth, 1 foot.

Discharging capacity: 4 enbic feet per seeond.

Description of distributing reservoirs: Capacity «f No, 1,

5,600,000 gallons; of No. 2, 800,000 gallous; No. 1, drawn”

16 feet below smfuce, pipe passes under emhanlment laid in
a trench; No. 2, drawn 15 feet deep,
Sizes of dmh‘lbutmg maing: 29 IIlL‘th and 13 inchoes to 1 iuch.
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Loy ANGRLES—Continued,

Available head: 20 to 130 feet; water-supply sometimes de-
{ieiont in sumnmer,

Total Tength of distributing maing: 23 miles.

Nuamber of water-takers:  About 1,600,

~Cousamption of water: 125 gallons per head daily (estimated).
1Pirst cogt of water-works:  $375,000,

Avoerago amnual cost of maiotenance and repairs:  §6,000,

Number of fire-plngs: 60,

MissIoN SAN Jog:

Population: 246 inhabitants,

Nama of corporation: Mission Wator-Works (private).

Water obtained from: Spring,.

Cost of dam:  §1,600,

Water firet introduced: In 1871, )

Deseription of distyibuting resorvoir: Cireular; 30 foet diam-
otor, 11 feet deop; concrete.

Size of distributing mains: 3 inches.

Available head: 50 feet (averago).

Total length of distributing maing: 2,200 feot,

Number of water-takers: 30,

Consumyption of water: 6,000 gallons per day (estimated).

Thirat cost of waler-works:  About §5,000,

OARLAND

Population: 34,656 inhabitants.

Namo of corporation: Contra Costa V/ater Company (private).

Water obtained from: Artificial lako,

Total aren of water-shod available: 60 square miles,

Capacity of Inke: 20,000,000,000 gallons, )

Charactor and dimensions of dam: 800 feetlong; 756 foet Ligh;
built on solid bed-rock; packed in layers 12 inches thick;
slopo 1 to 35 ean be mado 100 feet higher if necessary; no
leakago.

Sost of dam: §3,000,000,

Water fivst introdneed: In 1876,

Duseription of main condoit: Longth, 8 miles; didmetor, 24
inchos; plate fvon, riveted and umlked tar-conted.

Discharging capacity: 6,000,000 to 7,000,000 gallons per 24
hours, nnder 216 feob head (nverngo).

Sizes of dlstributing maing: From 24 to 3 inches,

Availuble head: 40 to 75 pouiu‘ls 3 water-supply (10[‘u,icnt at
lowest head,

Total length of distributing mains: Aboat 100 miles.

Consumption of water: 300 gallons per head per day (esti-
mated),

TMirat cost of water-works: &53,000,000.

Avernge aunnual cost of naintenance and repairs:  About
H0,000.

Teseription of filtering apparatng ;. Through eotton c]oths set in
frames in swinmer; cleanod overy 24 houls

Number of fire-plugs: 200, made in Oakland,

PETALUMA:

Population: 3,320 inhabitants.

Nuawmwo of corporation: The Sonoma Couuky Water Company
(private). )

Water obtained from:  Adobe croelk.

Total aren of water-shed available: 36 squave miles,
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PrTALUMA~Continued.

Water first introduced: In 1872,

Description of main cenduit: Lengih, 5% wiles; diameter, 7 |

inches; wrought iron, riveted.

Discharging enpacity : 300,000 gallons per day; head, 50 feet
(nvornge).

Deseription of distributing reservoir: Excavation in hard
pan, 100 by 100 fect; capacity, 500,000 gallons.

Sizes of distributing mains: 7, 6, 5, 24, and 14 inches,

Available head: 50 to 170 feet,

Total length of distributing mains: About 12 miles.

Number of water-takers: G20,

Congumption of water: 76 gnllons per liead per day (esti-
mated). . . '

Tirst cost of water-works: $100,4G6 37.

Avernge annual cost of maintenance and repairs:  §1,000,

Number of fire-plugs: 15, variouns designs.

PLACERVILLE:

Population: 1,951 inhabitants. :

Name of corporation: Placerville Water Company (private).

Water obtained from: American river (South fork).

Total aven of water-shed available: About 250 square miles,

Water fivst introduced: In 1852.

Description of main condunit: Wood, 3,360 feet long, 6 Ly 6
inches; and plate iron, 1,000 fect long, dinmeter, 7 inches.

Deseription of distribnting reservoir: Simply earth embank-
ment; receiving reservoir capacity, 2,600,000 gallons,

Sizes of distributing maina: 7, 8, 2%, and 2 inches.

Available head: 125 feet (nverage); water-supply sometimes
doficient.

Tetal length of distributing mains: 8,700 feet.

Number of water-talkers: 100,

Consumption of water: 175 gallons per head per day.

TFirst cost of water-works: $30,000.

Number of fire-plugs: 4.

SAN Josi::

Population: 12,667 inhabitants.

Namo of corporation: Suan José Water Company (private).

Water obtained from: River andregorvoir,

Total arvea of wator-shed availablo: G0 square milos.

Capacity of receiving resorvoir: 500,000,000 gallons.

Material of dam: Iarth. ‘

Cost of dam:  §80,000,

Wator first introduced: Tn 1870.

Description of main conduit: ¥Flume, 24 by 24 inches, wood;
pipo, 18 inches, No. 14 {ron, )

Digchavging capacity: 5,000,000 gallons per day, 40 pounds
liead (averago).

Description of distributing reservoir: Capacity, 5,000,000 gal-
lons dam of earth.

Size of distributing maing: 11 inches.

Availablo head: 40 pounds (averago).

Total longth of distributing mains: 56 miles,

Number of water-takers: 2,000.

Consumption of water: 3,000,000 gallons daily in summer and
1,000,000 gallons daily in wintor (estimated).

Tirat cost of water-works: $413,500. .

Averagoannualcost of maintenanceand repairs:  Abont §20,000.

SAN Rarann:

Population: 2,276 inhnbitants,

Name of corporation: Marin County Water Company (pri-
vate), k :

Water obtained from: Springs and surfnce-watoer.

Capacity of raceiving reservoir: 175,000,000 gallons.
Character and dimensions of dam: 400 feet long, earth and
clay. ‘ ’
Cost of dam: About §400,000 Ly old company; present com-

pany bought property,
Water first introdueed: In 1872,
Description of main conduit: Diameter, 8 inches; No, 14 iron,
riveted joints.
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Sax% Rararr—Continned.

Description of distributing reservoirs: Capaeity of No. 1,
1,000,000 gallons; of No, 2, 250,000 gallons; brick, cement-
lined,

Sizes of distributing mains: 8 to 6 inches.

Available head: 90 pounds pressnre (averago).

Total leugth of distributing mains: 23 miles.

Number of water-takers: 400.

Consumptionof water: 200 gallons per head per day (estimated
very closely).

First cost of water-works: §$350,000 to present company.

Average annunal cost of maintenance and repairs:  §14,000.

Number of fire-plugs: 5.

SANTA BARBARA:

Population: 3,460 inhabitants,

Name of corporation: Mission Water Company (private).

Water obtained from: Mountain streams,

Capacity of receiving reservoir: 100,000 gallons.

Character and dimensions of dam: Length, 125 feet; width
at top, 14 feet; at Lase, 20 feet; stone and brick; built by
Indians.

Cost of dmn:  $30,000.

Water first introduced: In 1872,

Description of main conduit: Sheet-iron pipes—length, 1,000
feot, dinmeter, 6 inches; and wrought-iron pipes—length
5,000 feet, dinmeter, § inches by 4 inches.

Deseription of distributing reservoir: 105 by 104 feet, 7 to 10
feet deep; sloping to discharge-pipe; stone side-walls, with
concrete bottom.

Sizes of distributing mains: 6,54, 3, and 2 inches.

Available head: 75 pounds to square inch (average),

Total lengih of distributing maing: 5 miles.

Number of water-takers: 2206,

Consumption of water: 15,000 gallons daily.

Iirat cost of water-works: 26,000,

Average annual cost of maintenance and repairs: §600.

Deseription of filtering apparatus: Redwood and brass-wire
sereons, 6 by 10, 6 feet high; cleaned in summer every 15
days, in winter every 30 days,

Number of fire-plugs: 13; globe-valves and nipples.

SANTA CrLARA: ‘

Population: 2,416 inhabitants. .

Name of corporation: San José Water Company (private).

‘Water first introduced: In 1870,

Description of main condnit: Length, 2 milea; diameter, 7
inches; sheet iron.

- Number of water-takers: 280,

Number of fire-plugs: 25,

TRUCKEE

Population: 1,147 inhabitants,

Style of corporation: Private.

Water obtained from: Springs.

Dimensions of receiving reservoir: 28 Dby 60 feet; 0 feeb
deep. .

Cost of dams: §9,000,

Water first introduced : In 1868,

Description of main conduit: Length, 2,000 feet; diameter,
11 inches; iron.

Description of distributing reservoir:  Length, 60 feet; width,
28 feot; depth, 6 feet; wood,

Sizes of distributing mains: 8,4,and 3 inches,

Available head: 100 feot (average).

Total length of distributing maine: 3,000 feet.

Number of water-takers: B80.

Average annual cost of maintenance and repairg:  About §200.

Number of fire-plugs: 10

WASIHINGTON 3

Population: 195 inhabitants.

Style of corporation: Municipal

Water obtained from: Spring.

Water first introduced: In 1856.
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WASHINGTON-—Continued.

Description of main conduit: Length, 600 feet; diamoter, 13
inch ; galvanized iron. ’

Discharging capacity: 5 gallons per minute; head, 15 feot
(average).

Consnmption of water: 200 gallons per head per day (esti-
mated.)

First cogt of water-works: $300.

Average annual cost of maintenance and repairs: $25.

WATSONVILLE

Population: 1,799 inhabitants,

Names of corporations: Watsonville Water Company and Cor-
ralitos Water Company.

Water obtained from: Corralitos creelk.

Cost of dam: $1,600,

Water first introdueced: July, 1868,

Description of main condunit: Boiler iron—length, 1} mile; di-
areter, 8 inches. Wooden flume—Ilongth, 7 miles.

Description of distributing reservoir: Excavation and em-
bankment; capacity, 3,000,000 gallons,

Sizes of distributing mains: 8,4,and 3 inches.

Available head: 93 feot (avernge).

Total length of distributing maing: About 9 miles.

Number of watcr-takers: 200,

Consumption of water: 200,000 gallone per day (estimated).

First cost of water-works: About $40,000.

Average annual cost of maintenance and repairs: $1,200.

Number of fire-pings: 18,

YREXA

Population: 1,059 inhabitants,

Namo of corporation: ‘Yreka Water-Works (private).

Water obtained from: Culverts in bottom of mining gulehes.

Total aren of water-shed available: About 8 square miles,

Capacity of receiving reservoir; 60,000 gallons.

Cost of dam: $10,000 or $11,000.

Water firgb introduced : June, 1862,

Description of main conduit: Bored logs—léngth, 3 milo, dinm-
eter, 4§ inches; fron—length, 4 mile, diameler, 3 inches.

Discharging capacity: 75,000 gallons per 24 hours (average).

Size of distributing mains: 2 inches.

Available head: &0 feot (average); water-supply very seldom
doficient. .

Total length of distributing maing: Alout 1 mile,

Number of water-takers: 90,

Consumption of water: 75,000 gallons por day (eatimated).

First cost of water-works: $15,000.

Filtering apparatus: Cleaned onco a year,

COLORADO.

CARIBOU:

Population: 549 inhabitants.

Style of corporation: Municipal.

Water obtained from: Diteh 14 mile Iong, fed by melting snow
in smmmer and by springs in winter, )

Cost of dam: §2,000.

Water first introduced: October, 1878.

Description of main condunit: Length, 400 feet; dismeter, 4
inches; iron. ‘

Deseription of distributing reservoir: 20 by 20 foet by 12 foeik;
deep; supplied from diteh, ‘ '

Sizes of distributing meing; 4 aud 2 inches,

Total length of distributing maing: 1,400 foot,

Number of water-takers: About 15.

First cost of water-works: §2,000,

Average annual cost of maintenance and repaivs: $300.

Number of fire-plugs: 5.

COLORADO SPRINGS:

Population: 4,226 inhabitants.

Style of corporation: Municipal,

Water obtained from: Mountain streams.
Area of receiving reservoir: § acre.

Cost of dam: $7,000,

Cororavo Srrings—Continued.

Water first introduced: December, 1878,

Description of main conduit: Length, 6 miles; dimmeter, 12,
10, and 8 inches,

Deseription of distributing reservoir: Built inabasin; eapacity
abont 1,000,000 gallons; inflow, 500,000 gallons per day,

Sizes of distributing mains: 6, 4, 3, and 2 inches,

Available head: 120 pounds (average).

Total length of distributing maing: About 9 miles,

Consumption of water: 100 gallons per head (estimated).

Firat cost of water-works: $80,000,

Averngo annual cost of maintenance and repairs: $2,000.

Number of fire-plugs: 30; Holly patent,

CONNECTICUX.
ANBONIA:

Population: 3,866 inhabitants.

Names of corporations: Fountain Water Company and Ansonia
‘Water Company. (private).

Water obtained from: Brooks and spribgs.

Total aren of water-shed availablo: About 50 acres.

Capacity of receiving reservoir: About 630,000 cubie feet,

Oharacter and dimoensions of dam: DBuilt of stone; 175 feet
long, 18 feet high; curves 10 feet toward water; 8 feet thick
at hottom, 3 feet 6 inches thick on top; lapped with stone 9
inches thiek ncross damj inside filled with earth, leaning at
an angle of 46 degroes,

Cost of dam:  About $3,500,

‘Water first introdnced: Docember, 1872,

Deseription of main conduib: TLength, 4 miles; diamoter, & G,
4, and 3 inchos; sheet iron, cement-lined.

Deseription of distributing reservoir: Main pipe onters pen-
gtoele in conter of roserveir, near bottom; the penstoclk is 20
feot high, 82 inches in dinmeter, and construetod with slid-
ing gotes,

Sizes of distributing mains: 6, 4, and 3 inches,

Available head: 90 foet (nverage).

Number of water-talkers: 220,

Tirst cost of water-works; $16,000,

Number of fire-plugs: 23; Holyoke patent.

Brrin: :

Population: 1,767 inhabitonts,

Stylo of coxporation: Municipal,

Water obtained {from: Springs and surface-water,

Total aron of wator-shed availablo: About L0 to 200 acres.

Aren and eapacity of recoiving reservoir: 35 ncres; 84,000,000
galions (estimafed),

Character and dimensions of dam: 200 foot long, 80 feet wido,
20 feot high, 12 feet top; carthworl; center wall of stone,
3 feet thick; flume in conter, of stone, 20 feot long, 4 feet
wido, for gates and filtevs.

Coati of gate-house: $126,

Wator rst introduced: September, 1878,

Description of distributing resorvoir: A naturalbasin, between
hills, containing 35 acros.

Sizes of diglributing maing: 12, 10, 8, G, and 4 inches, -

Available head: 60 to 80 pounds per square inch,

Total length of distributing maing: 26,816 feet,

Number of water-takers: 145,

First cost of water-works: §26,100 21.

Avarage annual cest of maintenance and ropeirs: Nob over
$100,

Description of filtering apparatus: Tirst compartmont, 4 by 6
feet by 14 fect deep; second compartment, 2 Ty 4 feet; third
compartment, full of clear water; material, charcoal and
B]OLES, ‘ ‘

Number of fire-plugs: 26; Matthews patent.

BIRMINGITAM @

Population: 3,026 inhabitants.

Name of corporation: Birmingham Water Company (private).

Water obtained from: Springs and brools,

Area of receiving reservoirs: 8,160,000 foet in twggieservoirs.



176-

BirMINGHAM-—Continued,

Character and dinmensions of dama:  No, i, stone, overtlow 20
feet wide, 12 feet high; wing-wall run back 4 feet; earth
Alling 300 feet Iong; 10 feet high on cach sido of overflows;
No. g, stone, overflow 1 feet wide, 10 feet high; wing-wall
and carth filling 12 feet high, 200 feet long,

Cost of dams; No, 1, $11,700; No. 2. $13,300,

Water tirst introduced:  In 1860 .

Description of main conduit: Length, 2,054 feet; diameter, 12
and 8 inches; cast iron. .

Sizes of distributing mains: 12, 8,6, and 4 incles.

Available head: 120 feet (average),

Total length of distributing mains:

Number of water-takers: 250,

Consuwption of water: 2,600 gallovs (estimated).

IMirst cost of water-works: §28,000.

Average annual cost of maintenance and repairs:

Nunber of five-plugs: 47,

About 5 wiles,

250,

DANBURY;

‘Topulation: 11,606 inhiabitants,

Style of corporation: Municipal,

Watér obtained from: Springs and smalt hrooks.

Total aven of woter-shed nvailablo:  About 1,000 acres,

Capacity of reeeiving reservoivs: 500,000,000 gallons; 2 reser-
voirs.

Character and dimensions of dams:  Length of eaeh, 300 to 400
feety hoight, 25 to 30 foeh; slope, @ to 1 inside, 13 to 1 out-
side ] built § feet ahovoe water-lovel; earth; puddle walls in
center.

Cost of dams:  About $30,000,

WATER-SUPPLY OF CITIES.

. Meripry—Continued.

Cost of dam: $350,000.

Water first introduced; In 18069,

Description of main condnit: Tength 3 miles, diameter 12
inches, cast iron, cement-lined; and length 24 miles, diam-
eter 16 inches, cast iron,

Sizes of distributing mains: ¥From 8 to 1 inches.

Availablo head: Water-supply fadled on ane oceasion,

Total length of ‘distributing mains: 22 miles.

Number of water-takers: 1,500,

Consnmption of water: 90 gnllons por head daily (estimated).

Firat cost of water-works: $275,000,

Average annual cost of maintenance and repairs:

Number of five-plugs: 190.

About 6,000,

Nuw BRITaIN:

Population: 11,800 inhabitants.

Name of corporation: City of New Britain Water-Works (inu-
niecipal).

Water obtained from: Shuttle Meadow lake,

Total avea of water-shed available: About 2 square miles.

Arepand eapacity of receiving regervoiv: 176 neres; 650,000,000
gallons, ;

Character and dimensions of dam: 00 feet long, 0 feet high,
30 feet wide on top ; Lank, with waste-weir in center of sub-
stantial masonry, 30 feot wide,

Cost of dam: Original cost, §30,000; present cost, $171,000,

Water first introduced: Oectober, 1857,

Description of main condnit: Length, 24 miles; diameters, 16
and 12 inches; wronglht jiron and cement,

Description of distributing reservoir: 3 milo from eity; 146 feok

Water firat in{rodueed : December, 1860,

Description of main condnit: Length, 13 mile; diametor, 10
inelies 3 sheet iron, lined aud coversd with coment.

Sizes of distributing maing: 8,6, 4, 8, nnd 1 inches.

Available head: 40 fo 190 feot; water-supply sometimes de-
ficient, '

Totnl length of distributing mains:  About 16 miles.

Nuwmber of water-takers: About 1,000,

irat cost of wator-works: $37,500,

Average nunual cost of maintenance and reprirs:  $8300 to §1,000,

abovo level of business part; usedas o reserve and proteetion
if mains should fail,

Sizes of distributing mwains: From 8 o 2 inchos,

Available head: 70 to 80 pounds,

Total length of distributing mains:  About 80 miles,

Number of water-takers; 1,330.

Tirat cost of water-works: $50,000,

Average annual cost of maintenanes and vepnira:  §2,800

Number of fire-plugs: 152

Nuew MILronrp:

Population: 1,416 inhabitants.

Name of corporation : New Milford Water Company (privato).

Water obtained fromy:  Springs and running streams,

Total aren of water-shed available: About 1,000 acres,

Capaclty of receiving reservoir: About 2,000,000 gallons,

Character and dimeusions of dam: 148 {eeb long, 16 feet 6
inshes base, 4 feet 10 inches top, 22 foch high; overflow 20
feet long, 2 foet deep, flooding 4 aere ; stone masonry.

Costiof dnm ¢ §9,203 08,

Water first introduced: In 1874,

Description of main condnit: 1l-—length 60 feet, diameter 10
inches, 2—length 9,108 feet, diameter 6 inches. 3—langth
12,774 foet, diameter 4 inches; iron.. .

Sizes of distributing mains:. 6 and 4 inches,

Number of water-takers: 134,

Tirst cost of water-worls :  §20,801 99,

Avorage annual cost of maintenance and vepairs: §$541 40,

Description of filtering apparatus: Size, 12 by 12 feot; hrick
charconl and gravel ; cleaned once a year,

Number of fire-plugs: 32,

ROCKVILLE:

Population: 5,902 inhabitants.

Name of corporation: Roekvillo Aqueduct Company (private).

Water obtained from: Shenipsit lnke.

Area of receiving reservoir: 524 nores.

Charactor and dimension of dam: Length 50 feet, width 18
feot; granite, laid in water cement.

Water first introdueed: In 1846.

Sizes of distribating mains: - 15 to 2 inches.

Available head: * 75 to 279 leet.

Total length of distributing mains: About 8 miles,

Number of water-takers: 340 to 375, )

TREENWICTL :
Population: 7,892 inhabitants.
Name of corporation: Greenwiclh Watcr Company (private).
Water obtained from: Artificial lake, fed by springs and river.
Total aren of water-shed available : - Aboub 1 square mile,
Capacity of receiving resorvoir: 234,207,636 gallons,
Character and dimensions of dam: 485 feet long, R0 feet wide;
puddlo earth; stone wall in cement through longth from top
to bottom; escape, 54 feet wido; stone and cement with filter-
ing chamber,
Cost of dam:  Aboub $35,000. .
Water first intvoduced : September, 1880,
Description of main conduit: Leogth, 1 mile, diameter 16
inches ; and 3 miles, dinmeter 12 inches; cast iron,
. Bizes of distributing maing: 10,8, 6, and 4 inches.
Available head: 50 to 126 pounds. ‘
Total langth of distributing maing:  Albout 2% miles,
Number of water-takers: 15,
Tirst cost of water-works: #70,000, ,
Description of filiering apparatus: 6 feot wide through dam;
3 chambevs—1s6, chareonl ; 2d, sponges; water enters main
from 3d; sponges cleaned fonr times a year,
Nuamber of fire-plugs: 24, )
MERIDEN :
Population: 15,546 inhabitants. )
Name of corporation: Meriden Water-Works (municipal).
Water obtained from: Water-shed,
Total aren of water-ghed available: 800 acres.
Area and capacity of receiving reservoir: Length, 1 mile,
width, ¥ mile; capacity, 300,000,000 gallons.
Cham%t;?r and dimenaions of dam: Barthwork, i
¢
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Fivst cost of water-works:  §22,000.

Average annual cost of maintenance and mpfms $1,000.

Number of firo-plugs:  50.

SHBLTON

Population: 1,302 inhabitants,

Namag of corpor .ltmn The Shelton Water-Works (private),

Water obtained from: Brook.

Sapacity of receiving reservoir: 2,760,000 gallons,

Character and dimensions of dam: Length 110 feet, height
25 feet; side-wall, on one side 60 feet long, 18 fect thick on
bottom, 4 feet on top; overtlow, 40 feet wide; walls on aides
rise d feet above overflow ; stone ; stone-work grouted,

Cost of dam:  $5,435 20,

Water first introduced; October, 1879,

Deseription of main conduit: Length 2,404 feet, diamoeter 12
inches; cast fvon,

Sizes of distributing wmainsg: 8, 6, and 4 inches,

Available head: 200 feeb {(average).

Total length of distributing mains:

Number of water-takers: 45,

Consumplion of water: 30,000 gallons daily (estimated).

Tirst cost of water-works: $16,3006 37,

Average annual cost of maintonance and repairs: Less than
1{5100

Number of fire -plngq' 15,

SIMSBURY ! '

Population: 1,830 inhabitants,

Name of corporation: Simsbury Water Company (private).

‘Water obtained from: Small streams,

Aren of receiving resorvoir: 1 acre.

Character and dimensions of dam: 5 feet high, 8 feot wide;
wings inte high ground on either side.

Description of main conduit: Length 1% mile, dinmeter 6
inches; irvon. v

Available head: %5 fost (average). -

Total length of distributing maing: About } mile,

Number of water-takers: 19,

Tirat cost of water-works: $13,000.

Averago annual cost of maintenance and yepairs: §25.

Number of five-plugs: 10,

BouTH NORWALX : '

Population: 3,720 inhabitants,

Style of corporation: Munieipal.

Wator obtained from: Streams,

Total aven of water-shed available: 4 square miles,

Area of receiving reservoirs: ‘lst, 17 acres; 2d, 4 neres.

Charactoer and dimensions of dams: No, 1—207% feat long, 31 feet
high; No, 2205 feet long, 15 feet high; gravel and elay, with
coro of cemented masonry; width on top, 20 feet; lower
slope, 14 to 14 pond slope, 2 to 1,

Cost of dams:  No, 1, §6,086; No. 2, §7,630.

« Water fivst introdueed s December, 1875,

Degeription of main conduit: Tength 4§ miles, diamoter 12
inches; cash iron,

Description of distributing reservoir: Notural basin, with dam
13 foet high.

Sizes of distributing mains: 12 to 4 incles.

Available hend: 80 pounds per sguare ineh (averagoe),

Total length of distributing maing: 7 miles,

Number of water-takers: About 300,

Consumption of water: 250,000 gallons pey day (estimated).

Tivet cost of water-works: $100,724 62.

Average annual cost of maintenanes and repairs:  About $500.

Daseription of filtering system: Charcoal, 4 by 4 by 8 feet;
sponge, 4 by 4 by 8 feet; cleaned twice a year,

Nwmnber of fire-plugs: 53,

STAMIORD :

Population: 11,207 inhabitanis )

Name of corporation: Stamford Water Company (private).

‘Water obtained from: Mill river and Trinity lake.

2,345 miles,

Water first introduced: July, 1871, '
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Sizes of distributing mains: 10, 8, 6, and 4 inches,

Total Tength of distributing mains:  About 10 miles,

Number of wator-talers: 546,

Consumption of water: 300,000 gallons daily (estimated).

Number of fire-plugs: 5.

WATERBURY ¢

Population: 17,806 inhabitants,

Name of corporation: Waterbury City Water-Works (muniei-
pal).

Wator obtained from: Springs.

Total area of water-shed available: 1 square mile,

Capacity of recsiving reservoirs:  1st, 100,000,000 gallons; Rd,
8,000,000 gallous; 34, 10,000,000 gallons.

Character and dimonsions of dam: 18 to 30 feet high, 200 to
800 feot long; earth, with puddle center; pond-slopo faced
with stone paving; lower slope, sod.

Cost of dam:  §50, ()(JO

Water first mtmﬂuccd January, 1868,

Deseription of main condnit: Length 12,700 feef, diameter
12 inehos; wronght ivon, lined, and covered with cement,

Digchorging eapaciby: Over 3,000,000 gallons por day; head,
230 foot (nverago). T

Deseription of distributing resorvoir: 3 aeres; 8,000,000 gal-
lons.

Sizos of distributing mains: 12 to 1 inches,

Available head: 100 pounds (average); head impaired on high
ground. ‘

Total longth of distributing maing:  About 20 miles,

Number of water-takera: 63,

Congumiption of waters 1,000,000 gallons per day (estimated).

Tirst cost of wator-works:  $325,000,

Avorage nunual cost of maintenance and yepaivs:  §3,000.

WesT WINSTED :

Population: 3,000 inhabitants,

Name of corporation: Winsted Water-Works (municipal),

Wator obtained from: Lake.

Water fivat introduced: In 1802,

Description of main condnib: Length 3 wmiles, diamelers 12,
8, and G inches; cash iron, cement-lined.

Discharging sepacity: 180 gallons per hour,

Bizes of distributing mains: 18, 8, and 4 inches,

Available head: 160 feot (average),

Number of water-talkers: Aboub 500,

Tivst cost of water-works: §25,000,

WINDBOR :

Population: 3,058 inhabitants,

Name of corporation: Windsor Water-Works (private),

Water obtained from:  Springs and surface~water,

Total aren of water-shed available: About 50 acres,

Dimensions of receiving reservoir: 300 by 600 feet 5 10 feet deap.

Character and dimensions of dam:  Barth embankment, with
canal on one side lined with stone, about 2 feet on top; has
gates for outles,

Cost of dam:  $G,000. )

Water first introdueed: In 1877, }

Deoseription of main conduit: Part length, 600 feet, diameter
8 inches, iron; part longth, L mile, dinmeter G inches, iron.

Size of distributing malns: 6 inches.

Available head : (0 feot (average).

Total length of distributing mains: 2 wmiles,

Number of wator-takers: 30,

Tirst cost of water-works:  §6,000.

Avcrage annual cost of maintenance and ropairs : Not over $25.
Description of filtering appamtus. Only brick, with plaster
joints ab woll-Louse,
Number of five-plugs: 8.

WOLCOTTVILLE §

Population: 2,245 inhabitants.

Name of corporation: Wolcottville Water Company (pmvnfae)

Water obtained from: Ruonning stream.

Total area of water-shed available: 6 square miles,
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Area and eapacity of receiving reservoir: 5§ acres; 16,000,000
gallons.

Character and dimensions of dam: 234 fest long, 20 feot high ;
wall of grouted masonry, 8 feet thick at base and 2 feeti 6
inches on tap ; earth embankment; slope, 1% to 1.

Cost of dam: $5,044 52,

Water first infroduced:  Angust, 1878,

Desoription of main conduit: Length 11,488 feet, diamoter
16 inchos; iron.

Sizes of distributing mains: 6 and 4 inches.

Available head : 170 feet (average),

Total longth of distributing mains: 18,187 fect,

Number of water-takers: 197,

First cost of water-works : $30,000. ‘

Average annual cost of maintonance and repairs:  Alout $500,

Description of filtering apparatus: Tio chambers, one char-
coal and the other sponges; cloaned twiee o yoar,

Number of five-plugs: 37, :

DAKOTA,

- DEADWOOD

Population: 8,777 inhabitants.

Name of corporation: Deadwood Wator Company (private).
Water obtained from: City and Whitowood creeks.
Motal area of water-shed availablo: 14 sqaare miles.
Capacily of reeeiving reservoir: 800,000 gnllons,
Cost of dam : 515,000,

Water first introdueed:  Septembor, 1870,

Sizes of distributing maing: 6, 4, and 3 inches.
Available head @ 93 pounds (averngo).

Total longth of distributing maing: About 3 miles,
Number of wator-taleers: 250,

Consumption of water: 125000 gallons per day (estimated).
Tirst cost of wator-works :  $40,000.

Average annual cost of maintenance and repaive:  §i5,000,
Number of fire-plugs: 15,

GEORGIA,

Macon:

Population: 12,740 inhahitants,

Namo of corporation: Macon Gus-Light and Water Com-
pany.

Water obtained from:  Springs,

Capacity of receiving resovvoir: - 140,000 gallons.

Water first intvodueed s In 1867,

Deseription of main conduib: Length 3,000 feet, diameter 4
inches; cnst iron.

Discharging capacity: 26,928 gollons por minute; head, 73
{eot (avernge).

Degeription of dlstributing reserveir: 4 cireular cisterns; ca-
pacity, 150,000 gallons,

Sizes of distributing mains: 4, 3, and 2 inches,

Availablo Tiead: 70 feet (average) j water-supply deficicnt in
sumiuer,

Total longth of distributing maing: 7,424 feot,

- Number of water-takors: &4,

Consumption of water: In winter, 30,000 gallons per day; in
summer 19,000 gallons per day.

Fivati cost of water-works: $14,000,

MAINE.

Aununy:

Population: 9,556 inhabitants.

Name of corporation: Auburn Aqueduect Company (private).

Water obtained from: Wilson pond.,

Total aren of water-shed available: 10,000 ncres.

Wator first introduced :  In 1809, ‘

Deseription of main condnit: First part, length 3,000 feet,
diameter 12 inches; second part, length 24 miles, dinmeter
10 inches ; cast-iron.

Discharging capacity: 1,500,000 gallons in 24 hours ; head, 118
feet (average). i :
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Deseription of distributing veservoir: Main distribution direct
from pond ; iron reservoir; capacity, 500,000 gallons,
Bizes of distributing mains: 12,10,8, 6, and 4 inches.
Available head: 70 to 118 feet.
Total length of distributing mains: 10 miles.
Numler of water-takers: 800,
Consumption of water: 45 gallons per head daily (estimated).
Trirst cost of watoer-works: $125,000,
Averago annual cost of maintenance and repairs: 2,000,
Nuamber of five-plugs: 24,
SKOWHEGAN :
Population: 2,609 inhabitants.
Style of corporation: Three principal companies—private,
Water obtained from: Springs.
Deseription of main conduit: Length 2 miles, dinmeters 4
and 3 inehes.
Discharging capacity: 200,000 gallous per day,; head, 10 to 25
feot,
Bizes of distributing mains: 4,3,2,1,4, and § inches.
Available head: 10 to 25 feet,
Totnl length of distributing mains: Between 2 and 3 wiles.
Number of water-takers: Between 300 and 400.
Trirgt cost of water-works: $15,000.
Averago annnal cost of maintenance and ropair: Betweon
$300 and $400.
SPRINGVALE !
Population: 1,116 inhabitante,
Nama of corporation: Springvale Aqueduct Company (private).
Water obtained from: Pond.
Aren of receiving reservoir: 40 acres,
Water first introduced: In 1876,
Deoscription of main conduit: Diameter, 44 inches; iron.
TFirvst cost of water-works: $7,000.
Averago annual cost of maintensnce and repairs: About2 per
cent. on first cost
Number of fire-plugs: 1 hydrant and many plugs.

MARYLAND.
FROSTBURG ¢

Population: 4,057 inhabitants.

Namo of corporation: Trosthurg Water-Works (private).

‘Water obtained from: Springs.

Total aroa of water-shed available: About 2 sguare miles,

Charneter and dimensions of dam: 100 feet long; bnilt of
wood.

Cost of doan:  $4,500, .

‘Water first introduced: In 1834,

Description of main conduit: Tart length 100 feet, shapo,
square, 2 by 2 feet, wood; part length 1 mile, diameter 6
inches, cast iron.

Discharging capacity: 10 to 400 gallons per minute; head, 70
feet (avorage). )

Description of distributing reservoir: . Arvea, 50 feet square; 15
foet deop; stone laid in cement.

Sizes of distributing mains: 8 to 6 inches.

Available head: 10 to 100 feet; water-supply deficient in dry
woasther, )

Total length of distributing mains: Abont 11,000 fect,

Number of water-takers: About 160,

Consnmption of water: 10 gallons per lhead per day (esti-
mated),

IPirst cost of water-works: $10,000.

Average annoal cost of maintenance and repairvs:  About §300.

Number of fire-plugs: 15,

MASSACHUSETTS.
AcawAn: ~ -
Population: 2,216 inhabitants.
Name of corporation: Agawam Water-Works (private).
Water obtained from: Springs.
Character of dam: All puddle-clay.

. i Pl
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‘Water first introduced: January, 1877,

Description of main conduit: Diameter, G umhes, wrought
iron ; cement-lined.

Available head: 30 to 40 feet.

Total length of distributing mains: 2 miles,

Number of water-takers: 33.

First cost of water-works: §6,000.

ARLINGTON

Population: 4,100 inhabitants.

Style of corporation: Municipal.

Water obtained from: Great meadows and water-shed.

Aroa of receiving reservoir: 27 acres.

Character and dimensions of dam: 830 feet long, 13 foet higl ;
blue gravel and carth; built across valley to form storage
Teservoir.

Water first introduced: In 1873,

Description of main conduit: Diameters, 12, G, and 4 inches;
sheot iron, covered and lined with cement,

Discharging capacity: 2,000,000 gallons in24hours; head, 117
feet (average).

Deseription of distributing reservoir: TFormed by building o
dam neross valley ; eapacity, 73,500,000 gallons,

Sizes of distributing maing: 12, 6, and 4 inches,

Available head: 117 feot (average). i

Total longth of distributing mains: 73,342 fect.

Number of water-takors: 438,

First cosb of wator-works: §300,000.

Avernge anuual cost of maintenance and repaivs:  About 1,500,

Description of filtering apparatus: Excavation innatural bank
of coarse gravel atiside of reservoir, 230 feot long, 12 foet wide,
12 foot deep ; covered with semicireular aveh of brick, 8inches
thiclk, sprung from stone; side walls 4 fucblngh 1o cleaning.

Numbor of flre-plugs: 98,

ArHon:

Population: 4,307 inhabitants.

Name of corporation: Athol Water Company (private).

‘Water obtained from: Mountain streams,

Total aren of water-shed available: About 4 square miles.

Area and eapacity of receiving reservoir: 27 acres; 15 feet deop.

Character and dimensions of dam: 450 foat long, 18 feet high;
puddle sand, with stonoe conter,

Cost of dam: About $16,000.

Water first introduced: In 18706, .

Deseription of main conduit: Length 10 wmiles, diameter 10
inches; cast iron. ‘

Sizes of distributing maius: 12, 10, 8, 6, and 4 inches,

Available head: 300 feet (averago).

Total length of distributing mains: Abont 8 miles,

Number of water-takers: 250,

First cost of water-works: $80,000.

Average annual cost of maintenance and repairs: $500,

Tiltering apparatus: Size, 4 foef square; s.md

Number of fire-plugs: 50,

CHICOPEE:

Population: 11,280 inhabitants,

Name of corporation: Chicopee Water Company (private).

Water obtained from: Brooks and springs.

Character and dimensions of dam: 250 feet long, 14 feet high,
12 feot wide on top ; each embankment 6-inch piles in center;
batter, 13 o 1. '

Cost of dam: About §6,000.

‘Water fiest introduced: In 1877,

Description of main conduit: Length 5,000 feet, diameter 8
inches; iron, cement-lined.

Sizes of distributing mains: 4, 8, and 2 inches.

Availablo head: About 72 feet (average).

Total length of distributing mains: About 6 miles,

Pirst cost of water-works: $55,000,

Averagoe annual cost of maintenance and vepairs: §400,

FircHBURG:
Population: 12,429 inhabitants,

v

SYSTEM. | 179

Frreusunrac—Continued.

Name of corporation: Fitehburg Water-Works (niunieipal).

‘Water obtained from: Waber-shed.

Total area of water-shed available: 1,800 acres,

Aven oand eapacity of recelving reservoirs: 1st, 13 acros;
60,000,000 gallons; 2d, 35 acres; 200,000,000 gallons,

Charnctor and dimensions of dams: 1st, 43 feet high; 151 feet
base; 92 feet wide on top; earth, with spiling wall; 2d,46
feeb high; 245 foeb base; 35 feot wide on top; gravel and
hard pan.

Cost of dams: No. 1, $38,239; No, 2, $32,500,

Water first introdneed : In 1872,

Description of main conduit: Length 1} mile, diameter 2
feet; briok,

Sizes of distributing mains: 16,14, 12,10, 8, 6, 4, and 2 inches.

Available head: 264 to 873 feet,

Total length of distributing mains:  About 34 milcs.

Number of water-talkers: 1,013,

Consnmption of water: 1,2 )0 000 gallons per duy (estimated).

First cost of water-works: §173,000.

Average annual cosh of maintenance and repairs:  About $3,000,

Number of fire-plugs: 200,

GREENFIELD

Population : 3,903 inhabitants,

Style of corporation: Municipal

Wator obtained from: Brook,

Total aren of water-shed nvailable: 3,000 acres.

Caopacity of recelving roservoir: 2,000,000 gallons.

Charactor and dimensions of dam: 60 feet long, 35 feet high,
16 feet broad ot DLage, 12 feot broad on top; solid masonry,
built bebween solid roclks,

Cost of dam:  $8,500,

Watber firsh introdnced: In 1870,

Degeription of main conduit: Length 5 miles, diameter 8 and
G inches § iron, coated.

Digeharging oapacity: 500,000 gallons; lwead, 235 feet (aver-
ago).

Sizes of distributing mains: 4 aund 3inches.

Available head: 80 pounds (average).

Totul length of distributing mains: 6 miles.

Numbeor of water-talora: 603,

Consumption of water: 75,000 gallons per day (estimated).

IMirst cost of water-works: $80,000,

Avoragoe annual cost of maintenance and repaivs: $600.

Numbor of five-plugs: 41,

TIINGITANM

Population : 4,485 inhabitonts,

Name of corpoxntion: Hingham Water Company (private),

‘Water obtained from: Accord pond.

Total area of wator-shed availablo: 3065 acres,

Character and dimensions of dam: 2050 feet long, 2 feet thick
through middle, 8 feot high above bottom nf eonduit; two
waste-ways, 7 and 10 feet wide; carthwork with concrete
gtop-watoer.

Cost of dam:  §3,000,

Water first introduced: Juue, 1880,

Deseription of main conduit: Part 1—diameter 16 inches; cast
iron ; part 2~length 24 miles, diameter 14 inches; park 3—
lengih 3 miles, diametor 12 inches ; wronghtiron, cement-lined.

Sizes of distributing mains: 12, 10, 8, 6, and 4 inches,

Available head: 75 to 120 feet.

Total longth of distributing maing: About 14 miles.

Number of water-takers: 250,

Tirst cost of water-works: §80,000,

Average annual cost of maintenance and vepairs:  $2,200.

Filtering system: Water sereened 1.hrough copper screem,
F-inch mush ; cleaned yearly.

Number of fire-plugs: 75.

HOLYOKIE: ‘
Population: 21,915 inhabitants,
Name of corpomhon. Holyoke Water-Works (munw:pnl)

Water obtained from : Mountain lakes,
695
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Tatal aven of water-shed available: 1,720 acres.

Character and dimensions of dam: 401 yardsof stone masonry ;
7 feet above natural level of lakes at overflow.

Cost of dnm:  §14,000.

Water first introdueed :  Augunst, 1873,

Deseription of main condnit: Part 1—length 1,647 feet, diam-
cter20 inches; part 2—length 17,332 feet, diameter 16 inches;
cast iron,

Discharging capacity:

Sizes of distribnting mains:

Available head:
defieient.

Total length of distributing mains:  About 22 miles.

Consumption of water: 75 to R0 gallons per head pev day (esti-
mated).

Averago anpual cost of maintenanee and repairs:
$4,000,

Number of fire-plugs:

LEOMINSTER o

Population: 5,772 inhabitants.

Style of corporntion: Munieipal,

Water obtained from: Morse brook.

Total arca of water-shed available: 1,210 acres.

Aren and eapacity of receiving reservoirs: 85 aeves; 160,000,000
gallons j totnl of 3 reservoirs,

Character and dimensionsof dams:  No, 1—698 feet long, 16 feeb
high, 22 feet wido on top; gravel, with cement-laid stone
priming wall; face 2 to 1, paved with cobbles, No, 2—304 feet;
long, 23 feot high; same material as No, 1, No. 3—200 feet
long, 12 feet high, 12 feat widoe on top ; common gravel bank.

Cost of dams: Nos. 1 and 2, §256,000; No, 3, $4,000,

Water first introduced: December, 1873,

Description of main condnit: Length 14 mile, dinmeter 12
inches; wrought-iron cement-lined.

Deseription of distributing reservoir: Avea,b acres; eapacity,
10,000,000 gallons; in aravine between two abrupt rises of
Iand; dam, 304 feot long and 23 feet high.

Sizes of distributing maing: 12 t0 4 inches.

Available head: 175 feet (average).

Total length of distributing mains:

Number of water takors: 510,

Consumption of water: 60 gallons per head per day,

First cost of water-works: $170,000.

Average annual cost of maintevance and repairs:

Number of fire-plugs: 109,

MaLpeN: '

Population: 12,017 inhabitauts,

Name of corporation:  Malden Water-Works (nunicipal).

Water obiained from :  Spot pond,

Total area of water-shed availalble: 1,100 acres.

Area and capacity of receiving reservoirs: 296 acres; 1,600,000
gallons,

Character and dimensions of dam:

Cost of dam: $1,000,

Water first introduced: In 1870,

Sizes of distributing mains: 16,12, 8, 6,4, and 2 inches.

Available hend : 125 feet (average) ; water-supply deficient on
highest lands.

Total length of distributing maius:

Number of water-takera: 2,500,

Consumption of water: 40 gallons per headperday (estimated).

First cost of water-works:  $350,000,

Average annual cost of maintenance nnd repairs: $4,000,

Number of fire-plugs: 196,

MEDroRD:

Population: 7,573 inhabitants,

Name of corporation: Medford Water-Works (municipal).

Water obtained from: Spot pound. :

Total avea of waoter-shed availablo: About 1,100 acres. »

Area and capacity of recoiving reservoir: 206 acres; 1,600,000
gallons, .

696

2,206,000 gallons, .
12, 10, 8, 6, and 4 inches.
171 feet (average); water-supply sometimes

About

150,

18 miles.

$1,683 48,

25 feet wide; stone.

35 miles.

|
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Character and dimensions of dam:

 Costoof dam: §2,500.

Water first introduced: In 1870,

Deseription of main condniti: . Diameters, 14 and 12 inches;
iron, cement-lined, and Seotel clay.

Sizes of distributing waing: 12 to 4 inches,

Available head: 143 foet (averaguo),

Total length of distributing mains: About 33 miles.

Number of water-takers: Abont 1,600,

Consumption of water: 600,000 gallons daily (estimnted),

First cost of water-works:  $300,000,

Average annual cost of maintenanece andrepairs:  About $3,000,

Number of fire-plugs: 150.

Mrrnnosn:

Populatioa: 4,660 inhabitants.

Name of corporation: Melrose Water-Works (mnnieipal),

‘Water obtained from: Spot pond.

Total aren of water-shed available: 1,100 acres,

Area and capacity of receiving reservoir: 2496 acres; 1,600,000
gallons,

Character and dimensions of dam:
overtlow when full.

Cost of dam:  §2,500.

Water first introduced: Xu 1870,

Deseription of main conduit: Length 6,064 feet, dinmeter 16
inches; wrought iron and cement,

Deseription of distributing reservoir:
marsh-level,

Sizes of distributing mans: 6 and 4 inches, ]

Availablehead: About 80 feet (average). Wator supply some-
times deficient on high ground, '

Total length of distributing mains: Abont 16 miles,

Number of water-takers: 980, ‘

Firet cost of water-works: §60,000.

Average annual cost of maintenance and repairs:  §2,000,

Number of fire-plugs: 85,

NORTHAMPTON

Population: 12,172 iuhabitants,

Name of corporation: The Northumpton Water-Works (mu-
nicipad).

Water obtained from: Roberlts’ Meadow lirook,

, Total area of water-shed available: 0,24 syquaro wiles,

Arten, capacity, and description of roceiving reservoir:  3aeres;
7,000,000 gallons ; depends on 1low of brook; western and
northern sides of granite and gravel; sonthern and castem
sidos of earth, with puddled center wall 400 foob long.

Character and dimensions of dam: 50 feet wide; 14 feet high;
parapets, 5 feet above ; rubbled stone,

Cost of dam:  $12,913 40.

Water firgt introdnced: In 1871,

Description of main condnit: Leugth, part, 23 miles, dinm-
oter 16 inches; and port, 2% miles, dinmoter 12 inches; cast
iron, coated with coal-piteh varnish—leaded joints,

Discharging capacity: 2,350,600 gallons in 24 hours; head, 244
foet (average),

Deseription of distributing reservoir:
7,000,000 gallons.

Sizes of distributing mains: 6, 4,3, ete., inches,

Available head: 186 to 209 fect.

Total length of distributing mains: About 22 miles,

Number of water-takers: 1,224,

Consumption of water: G5 galloms per liead per day {esti-
mated), '

Tirst cost of water-works : §173,117 45,

Average annual dost of maintenance and repairs: $2,194 B3,

Filtering apparatus: Three copper-wire screens,

Nuwber of fire-plugs: 136,

NORTHFIELD:
Population: 1,603 inhabitants.
Name of corporation: Northfield Aqueduct Company (privated.

25 feot widoj stoue,

25

foet wide; groanito;

Natural; 140 feet abovo

Avea, 3 acres; capacity,
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NorTurirLb-—Continued,

‘Water obtained from: Small brook.

Water fivst introduced: In 1805, .

Description of main conduit:  1fmile long; diameter, 2 inches;
bored logs,

Size of distributing maing: 1 ineh,

Total length of distributing mains:

Nunber of water-takers:

Averago annnal eost of maintenance aud vepaivs:  $7 to §8,

Prasopy:

Popnlation: 9,018 inhabitants.

Name of corporation: Salem and Danvers Aqueduct Company
(uunicipal). -

Water obtained from ;

Costof dam: §178,290,

Water fivst introduced:  In 1797, :

Deseription of main conduit:  1st, diameter 10 inchey, cement;
2d, dinmeter 12 inchus, iron, )

Discharging eapacity: 1,260,000 gallons ner day ; head, 54 feeb
(avorage).

Sizes of distributing mains;

Availablo head:
cient,

Total length of distributing mains:

pipe, 23,600 feot.

Number of water-takers: 1,233,

Consunmption of water: 1,000,000 gallona per day (estimated).

First cost of wator-works: §125,000,

Average annual cost of maintenanee aud repairs:  $2,600,

Number of fire-plugs: 65,

PITTSFIELD

Population: 13,364 inhabitants,

Style of corporation: Mnunicipal,

Water obtained from: Ashley lake and Ashley and Sackett
brooks. : .

Capacity of receiving resorvoirs: 1,100,000 gallons,

Character and dimensions of dams: No, 1—40, feet wide, 8
feet thick, 8 feet high ; rough stone, sheathed with chestnut
plank. No, 2—At outlet of Ashley Iake, 20 feet wide, G feet:
thick, 10 feet high; cemonted.

Cost of daans:  $25,000,

Water firgt introduced :  In 18506,

Description of main conduit: Ouna part, length 3 miles, di-
ameter 12 inches; the other part, length 2 miles, dinmeter
10 inches ; irom.

Sizes of distributing mains: 10,8, 6,4, 3,2, and 14 iuches,

Available head: 128 feet (averagoe); -water-supply deficient
sometimes in hot weather,

Total length of distributing mains:

Numbor of water-takers: 1,600,

Consumption of water: 1,000,000 gallons per day (avernge).

First cost of water-works: §$50,000.

Average cost of maintenance and repairs : - $1,800.

Filtering apparatus: Water is run throngh wire serecus.

Number of fire-plugs: 70

SourH Apams:

Population: 6,593 inhabitants.

Style of corporation: Municipal.

Water obtained from: Springs.

Capacity of receiving reservoir: About 3,000,000 gallons.
Character and dimensions of dawm: 60 feet lung, 12 feot high;
stone and cement, .

Cost of dam:' $125,000,

Water firsé introduced: In 1873,

Description of main conduit: Dinmeter, 12 inches; iron.

Sizes of distributing mains: 12, 8, G, 4, 4, and  inches.

Available head: 30 to 70 pounds per square inch.

Total length of distributing maing: Abeout 6 mniles.

Number of water-takers: 615, '

1} mile.

s)
N

Spring snd Brown pond.

10 to 4 inches.
10 to 40 feet; water-supply somoetinies defi-

Old pipe, unkuown; new

Abont £0 miles,

First cost of water-works: $110,000.

Average annual cost of maintenance and repairs: §600.
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Triltering apparatus: The water passes through gravel and
sand before i enters the main, '

Number of five-plags: 118,

SOUTIBRIDGE :

Topulation: 6,464 inhabitants,

Name of corporation: Southbridge Water-Supply Company
(private), .

Water obtained from:  Brook and sucface-water,

Total aren of water-shed available: 179 acres,

Cliaraneter and dimensions of dam: 240 feet long, 18 fect high,
57 fuet hase, 10 feot wide on top ; earth, with stone battered
on poud side, 6 fest thick at highest point, 8 feet thick at
base.

Cost of dain:  $15,000,

Water fivst introdueed: November, 1820,

Deseription of mnin conduit: 12-ineh, cast iron ; runs through
the dam, with cut-off,

Deseription of distributing reservoir: A long Dbasin, narrow
and deep, covering only 3 acres.

Sizes of distributing mains: 12, 10, 8 and 6 inches,

Avnilablo hoad: 30 to 115 feet; water-supply deficient in some
parts of the village. -

Total length of distributing maine :

Number of fire-pluga: 10,

Souvri Maprey IPALLS:

TPopulation: 2,750 inhabitants,

Name of eorporation: South Hadley Falls Water-Works (mu-
nicipal).

Water obtuined from:  Springs,

Total area of water-shed availables

Character and dimensions of dam:
enrth, with 3-ineh plank in center.

Cost, of dnm s $2,000.

Water fivst introdueed: In 1872,

Deseription of main conduit: Length 3,840 feet, dinmeter 12
inehes; longth 8,240 feot, diameter 10 inches; longth 1,632
foct, diametor 8inches; and length 14,784 feet, dinmeter 4
inelies; cast iron.

Available hoad: 50 to 120 feot,

Number of water-taukers: 230,

Tirat cost of water-worky: §56,716 G5.

Average annual cost of maintenance and repaivs:  §300,

Number of fire-plugs: 50, :

STOCKBRINGN §

Popunlation: 733 inhabitants. )

Name of corporntion:  Stockbridge Water Company (private).

Whater obtained from: Springs.

Total aren of wator-shed availahle: 500 acres.

Charaetor aud dimensions of dam s 100 feet long, 18 feat bigh;
stone.

Cost of dam s §14,000,

Water fival introduced : Iy 1862,

Dexcription of main conduit: Length, 2 miles; dinneter, 4
inches; iron, .

Sizo of distributing mains: 3 inches.

Available head: 70 feck (average); water-supply somotimes
deficient,

Total length of distributing maing: 3 miles,

Nuriber of water-takers: 100,

Tivst cost of water-works:  About $20,000.

Average annnal cost of maintenance and repairs:  About $100.

Description of fittering apparatus: Built of brick; 15 feeb
lang, 10 feet wide, 14 feot deop ; filled with allernate layers
of perforated tile, and charcoal and gravel.

Nunmber of fire-plugs: 1.

WESTBOROUGLL

Population: 5,214 inhabitants,

Nane of corporation: Westborongh Water-Works (munieipal).

Water obtained from: Brook.

Total area of water-shed available:

6,800 fect.

1 acre.
200 feet Jong, 8 feet high;

1,225 acres.
(07

"
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Cost of dam: About $5,000.

Water first introduced: J u]‘y, 1879.

Bizes of distributing mains: 12,10, 8,6, and 4 inches,
Available head: 133 feet (twemn'e)

Total longth of dmtulmtmg moins: - 35,0194 feet.
Number of water-takers: 240,

Tirst cost of water-works: 53,000,

Average annual cost of maintenance nud repairs:  $400.
Number of fire-plugs: 57.

WESTPIELD :

Population: 7,687 inhabitants,

Name of corporation: Westfield Water-Works (municipal).

Water obtained from: DBrool.

Total area of water-shed available: 4} square miles,

Capacity of receiving reservoir: 184,000,000 gallons,

Character and dimensions of dams: No. 1350 feet long, 30
feet high, 20 feet wide on top; earth embankwment, with ce.
ment wall 8 feet thick above foundation, 3 feet thick at top,
2 feet above water-line, No. 2—193 feeti long, 28 feet high,
144 foeb thick at base, 7 feet thick at top ; bulkhead of cut-off
wall across bottom, 50 feet down main wall.

Cost of dams: $42,000.

Water first introduced: In 1874,

Description of main conduit: ILongth 44 mwiles, dinmoter 14
inches; east iron,

Capacity of distributing reservoir: 4,064,000 gallons.

Sizes of distributing mains: 10, 8, 6, and 4 inches,

Available head: 1820 ponnds per square ineh; head, 201 feet
(average),

Total length of distributing maing:  About 16 miles,

Number of wator-takers: 696,

Pirst cost of water-works: $2560,000.

Average annual cost of maintenance and repairs: §$1,250,

Number of fire-plugs:. 115,

WEST SPRINGFIBLD

Population: 4,149 inhabitants,

Name of cotpomtlon' West Springfield Aqueduub Company
(private),

Water obtained from: Small streain. .

Total aren of water-shed available: About 300 acres.

Character and dimensions of -dam: 450 feot long on top, 18
feet high {center), 20 feet wide on topy slope inside, 4 to 1;
lower side, 1 to 1; earth, elay, and sand; center puddle all
the way up, with dike of cluy.

Cost of dnan:  $6,000,

‘Water fivst introdueced: October, 1875 k

Deseription of main condunit: Diameter, 16 inches; wrought
iron, coment-lined.

Slzes of distributing mains: 8 and 6 inclies.

Available Liead: 90 feet (average),

Total length of distributing mains: About 6 miles,

Number of water-takers: 170,

First cosb of water-works: $50,000.

Number of ire-plugs: 15,

WEST STOCKBRIDGE:

Populutwu' 1,923 inhabitants.

Name of corporation: East Mountain Water Company (pri-
vato).

Whater obtained fmul Spring.

Characler and dimensions of dam: 10 or 16 fu,t long, G feet
high, 2 feet thick; stone laid in cement,

Cost of dam: $200,

‘Water first introduced: In 1873,

Desecription of main conduit: Part lengih 500 feet, diameter
2 inches ; part length 3,500 feet, diameter 14 1u011 wrought-
iron gas-pipe.

Size of distributing mains: 4 inch.

Available head: 160 feet (average).

Total length of distributing wains: 2,100 feet (estimated).

Number of water-takers: 31,

698 .
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Consumption of water: 25 gallons per day per family (esti-
mated).
First cost of water-works: About $2,300.
Average annual cost of maintenance and repairs:  §10,

WILLIAMSTOWN :
Population: 984 inhabitants.
Name of corporation: Williams Aqueduct Company (private).
Water obtained from: Springs.
Capacity of receiving reservoir: 1,764 gallons.
Cost of dam: $75 to $100.
. Water first introduced : In 1862.
Deseription of main condnit: Length 1§ mile, diameter 6 to
3inches; cast ivon.
Sizes of distributing mains: € and 3 inches,
Available head: 20 to 40 feet,
Total length of distributing maing: About 2 miles,
- Number of water-takexs: 75,
First cost of water-works: $12,000.
Average aunual cost of maintenance-and repairs: $20,
Nuamber of fire-plugs: 4,
WINCHESTER:
Population: 3,802 inhabitants.
Style of corporation: Municipal.
Water obtained from: Water-shed.
Total area of water-shed available: About 460 acres,
Capacity of receiving reservoir: 259,000,000 gallons,
Character and dimensions of dam: 120 feet wide at bottom,
30 foet high ; stonewallin cernentin center 24 to 13 feet thick;
earth; overflow,34 feet wide; gate-house of brick and stone,
with waste-gato 30 inches; supply, 18 inchos.
Cost of dam: $41,573,
Water first introduced.: July, 1874,
Description of main condunit: Length, 1,500 feet; (ll.mmtm 12
inches; Wlought iron, coment-lined,
Sizes of dxstubutmg mains: 12, 10, 8, 6, 4, and £ inches.
Available hend: 123 feeb (avorage); water-supply sometimes
deficient;,
Total length of distributing malns: About 18 miles,
Number of water-takers: About 630,
Consumption of water: 70,000 to 90,000 gallons daily (variable),
by measurement.
First cost of water-works: $160,000.
Average annualcost of maintenance andropairs: $1,600 to§1,700,
Number of fire-plugs: 73,
WORCESTER 3
Population: 58,201 inhabifants,
Name of corporation: Worcester City Water-Works (munici-
pal).
Water obtained from: Lynde lake.
Total avea of water-shed available: 1,727 acres,
Capacity of receiving reservoir: 081, 8"7 000 gallons,
Character and dimensions of dams: Main dam, 650 feeb lung,
50 feot high, 225 feet base, 50 feet wide on top; cartl, with
puddle-wall and mortar-wall.  Side dam, 1,400 fect long, 1156
feet Dbase, 20 feet high, 45 feet wide on top; earth, with
moréar-wall in center,
Costi of dams:  $1,273,068 10,
Water first introduced: In 1804,
Description of main conduit:  Castiron; wroughtiron, cement-
lined.,
Discharging capacity : 3,800,000 gallons per day; head, 150
feet (average). .
Description of dlstubutm{, reservoir: Tartly exeavation and
partly embankment; capacity, 3,000,000 gallons.
Sizes of distribunting mains: 24 to 3 inehes. '
Available head: About 60 pounds (average).
Total length of distributing mains: 80 wmiles.
Number of water-takers: 40,000,
Consumption of water: - 3,000,000 gallons per day (estimated).
First cost of water-works: $17,699 G0
Number of fire-plugs: (33,
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UXBRIDGE

Population: 3,111 inhabitants.

Name of corporation: Uxbridge Water Company (private).

Water obtained from: Spring.

Cost of dam: $G6,000.

Water first introdueed: In 1880,

Description of main conduit: Part length 2,1364% feot, diam-
otor G inches ;- 1)n1r.]eng111 5043 feet, dinmeter 4 inches; tarred
iron pipe.

‘Bize of distributing mains: 1 incl,

Available head: 135 feet (nverage).

Number of water-takers: 11,

Firet cost of water-works:  $3,800,

Number of fire-plugs: 1.

MICIHIXGAN.

Nires:

Population: 4,197 inhabitants,

Name of corporation: Niles Water-Works (private).

Water obtained from: Berrien lake,

Area and capacity of receiving reservoir: 1 mile long, 4 mile
wide; 300,000 gallons.

Cosb of dam’ $4,500.

Water first introduced: July, 1879,

Description of main conduit: & miles long, 12 inches diam-
ober; iron,

Description of stand-pipe: 37 feet deep, 36 feet in diametor;

" built of boiler-iron,

Sizes of distributing mains: 12 and 6 inches,

Available head: 75 1o 100 feet. .

Total length of distributing mains:  About 10 miles.

Numbor of wator-takers: 125,

Consumption of water: 100 gallons per liead per day. (esbi-
mated),

Trirst cost of water-works: $50,000,

Number of firo-plugs: 50,

MENNESOTA.

SAINT PPAUL:

Population: 41,473 inhabitants,

Namo of corporation: Saint Paul Water Company (privato).

Water obtained from: Lales,

Total area of water-shed available: 66,000 acres,

Aren of receiving reservoir: 1,800 acres.

Cosb of dam: $10,000 to $15,000.

Water first introduced: Tn 1869

Description of main conduit: Part length 13 iile, dinmeter
24 inches, glazed caxthenware; part length 1§ mile, diam-
eter 16 inches, cement and gravel,

Discharging eapacity: 7,000,000 gallons per day.

Description of distributing rveservoir; Ialo; aren, 230 acres.

Sizes of distributing mains: 16, 12, 6, and 4 inches,

Availablo head: 165 feot (avorage).

Total length of distributing maing: 22 miles,

Number of water-takers: 1,830,

Consumption of watér:s 25 gallona per head per day (estimated).

Fivat cosp of water-works: $200,000.

Average annual cost of maintenance and repairs:  About $8,000,

Number of fire-plugs: 188.

REVADA.

AvusTIN:

Population: 1,679 inhabitants. -

Namo of corporation: Anstin City Water-Works (private).

Water obtained from: Springs.

Total area of water-shed available: 50 aeres,

Cost of dam : §7,000,

Water first introduced: In 1865,

Description of main condnit: Length 7,200 feet, diameter 3%
inches; galvanized iron, '

Discharging eapacity : 15 to 20 gallons per minute.

Description of distributing reservoirs Capacity, 50,000 gallons;
brick, comented.
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Sizes of distributing mains; 6, 24, 2, 1, and £ inches,

Available head: 80 to 125 pounds per square inch; water-
supply deficient in July and Aungust,

Total length of distributing mains: 4,025 feet,

Number of water-takers: 270,

Consumption of water: 15,000 to 15,000 gallons per day (esti-
mated). .

Number of fire-plugs: 15,

EURERA:

Population: 4,207 inhabitants.

Style of corporation: Private.

‘Water obtained from: Springs,

Total area of water-shed available: 40 square miles,

Capacity of receiving reservoir: 240,000 gallons,

Cost of dam:  §8,000,

Water fivst introdueed: In 1871,

Deseription of distributing reservoir: Tanks, of Inmber, set
under and above ground.

Size of distributing mains: 6 inches,

Available head: 92 feet (average).

Total longth of distribnting mains: -4 miles,

Number of water-talers; 500,

Consumption of water: 20 gallons per head daily (estimated).

Number of fire-plugs: 20,

Proonn:

Population: 745 inhabitants,

Name of corporation: Floral Springs Water-Works (private).

Water obtained from: Springs.

Capacity of recolving reservoir: 60,000 gallons,

‘Water first introdueed: In 1872,

Deseription of main conduit: Length 400 feet, diametor &
inches; sheob iron,

Degeription of distributing veservoir: Capaeity, 160,000 gallons,

Sizo of distribnting maing: 5 inches,

Availoblo hend : 118 feot (average).

Total length of distributing mains: About 7 wiles,

Number of waber-talrors:  About 50,

Consumption of water: 10 gallons per head daily (estimated).

Tirat cost of water-works: -$200,000,

Avernge annual cost of maintenanco and vepaivs:  §7,500.

Numher of fire-plags: 20

RuxNo!

Population: 1,302 inhabitants,

Namo of corporation: Reno Water Company (private).

Water obtoained from: Truckes river.

Cost of dun:  $3,500,

‘Water first introdneed: August, 1870,

Description of distributing reservoir: Located on o flat point
of land, erescent shapo; aron, 54 acres; 10 feet deep ; 200 feob
ahove town,

Bizes of distributing mains: 24 to 8 lnches, -

Total length of distributing maing:  About 5 miles.

Number of wator-talers: 400. |

Trivst cost of water-works: $15,000 to $18,000,

Average annual cost of maintenanoe and repairs: $1,500 to
$2,000.

Virainia Crry: .

Population: 10,817 inhabitants,

Name of corporation: ~Virginia City and Gold Hill Water
Company (private).

Water obtained from: Lakes.

Total area of water-shed available: 25 square miles,

Capacity of roceiving reservoir: 30,000,000 cubic feet.

Character and dimensions of dams: No. 1—260 feot long, 30
feet high; earth and timber, No, 2—180 feet long, 38 feet
high ; cemented rock wall, Ce :

Cost of dams: $89,000,

‘Water first introduced: August, 1873,

Description of main conduit: Part 16 mileslong, 18Dy 163 wido;
1j-inch plank. Part7miles long, diamotor 12 inches; riveted
jron, Part7 miles long, diameter 10 inches; l:xxz‘-felded iron,

199
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BerILEIng

Discharging capacity: 4,500,000 gallons per day; head, 4656 feet
(average). ‘

Doscription of distributing reservoirs: 13 tanks, situated 180
feet ahove town ; distributed through about 2 miles.

Sizes of distributing mains: 4 inches to 1 ineh,

Availaldo head: 180 feeb (average).

Total length of distributing mains:  About 19 miles,

Number of water-takers:  Abont 2,500
Consumption of water: 110 gnllons per head daily (estimated).

First cost of water-works:  §1,780,000,

Averago annual cost of maintenanee and repairs: Alout $30,000,
Tiltering apparatns:  Cleaned once a year.

Numbeor of fire-plugs: 91,

NEW IHANPSIHHIRE.

Population: 1,400 inhabitants.

Name ofcorporation: CrystalSprings Water Company (private),

Water obtained from: Several large springs.

Capacity of receiving reservoir: 250,000 gallons,

Cost of dam:  §14,000.

Water fivst introdueeds In 1879,

Description of wain conduif:
wronght and east iron, tarred,

Deseription of distributing reservoir: Oue side solid ledge,
onoe sido masonry, and two sides railroad embankment.

Size of distributing maing: 6 inches.

Available head: 150 feot (nverago),

Total length of distributing mains:

Number of water-takers: 40,

Consuwption of water: 160,600 gallons per day (estimated),

Tirst cost of water-works: $10,000,

Averaira punual cost of maintenanco and repairg:  About $300.

Number of five-plags: G,

Diameters, 6 and 3 inches;

0,000 feet,

DOVER:

Population: 11,637 inhabitants,

Style of corporations: Private; threo,

Water obtained from:  Springs and ponds,

Water first introduced : In 1824,

Deseription of main condunit: " Dinmeter, G inches; cast ivon.

Available head: 40 feet (average); water-supply not often
doficient,

HANOVER:

Population: 1,134 inhabitants.

Name of corporntion: HManover Aqueduct Association (private).

Water obtained from: Springs.

Water livst introduced :  In 1822,

Deserviption of main conduit:
inehes; load.

~ Discharging capacity :

feet.

Yizew of distributing mains:

Available head:
cient.

Number of water-takers: Abont 170,

Consumption of water: 7,000 gallons per day (estimated).

Tirst cost of water-works: About $7,000,

Averagoe annual cost of maintenance and’ repaira:  §50 to $100.

Length 2 miles, diamoter 2
12,600 gallons per day; lhead, &0 to 100

, 1%, 14, 13, and 1 inch,
00 to 70 feot; water-supply sometimes defi-

KRENE:

Population : 6,784 inhabitants,

Name of corporation: Keene Water-Works (munieipal).

Water obtained from: Ponds.

Tobal area of water-shed available: Abont 1,900 aeres.

Aren and capactty of receiving reservoir: Iond avea, 53 acres;
185,000,000 gallons,

Character and dimensions of dams: 1st, 300 fect long, 8 feet
bigl, earth; maio® dam, 150 feet long, 20 feet high, center
wall laid in cement, sloped with earth, water-side paved with
stono; dam at reservoir, 220 feet long, 22 feet high.

Cost of dams:  $20,000.

Water first introduced: In 1869,
700

|
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Description of main conduit: TPart length 500 feot, diameter
16 inehes; part length 500 feet, diameter 14 inches; part
length 24 miles, diameter 12 inches; mostly eement.

Discharging capacity: 12 inches diameter; head, 130 feet
(average),

Sizes of distributing mains: 10, 8, 6, 4, and & inches.

Available head: &8 pounds or 150 fect (average).

Total length of distributing mains: About 25 miles,

Number of water-talers: 764,

Tirst cost of water-works: $168,690 53,

Average annual cost of maintenance and repairs: §1,200,

Number of fire-plugs: 121,

PORTSMOUTIL:

Population: 9,680 inhabitants.

Name of corporation: Portsmouth Water Company (private).

Water obtained from: 20 bubbling springs.

Water first introduced: In 1797,

Deseription of main conduit: Omne coment-lined iron pipe, laid
in 1868, 2 miles long; one 10-ineh wood pipe, laid m 1875,
ahout 3% miles long; fwo other S-inch wood-pipes (original
pipes), 24 miles long cach,

Deseription of distributing reservoir: Size, 70 by 100 by 10
feet; capaeity, 500,000 gallons; two divisions exeavated in
bill-side; sloping walls inside and outside; hill-side fnee, 1
foot thick ; exposed side-wall, 5 feet baso, 3 Teot on fop,

Sizes of distributing mains: 10, 5, and 4 inches.

Available head: Water-supply deficient during dronghts,

Total length of distributing mainsg: About 16 miles.

Number of water-takers: 2,000,

Consumption of water: 750,000 to 1,000,000 gullons per day.

Tirst cost of water-works: §90,000,

NEW JERSEY.

MORRISTOWN:

Population: 6,418 inhabitants,

Nawme of corporation: Morris Agueduet Company (private).

‘Water obtained from: Springs.

Capacity of veceiving reservoiv: 20,475,000 gallons.

Character and dimensions of dams: One reserveir, earthwork
lined - with stone, capacity, 16,380,000 gallons; two smaller
stone dams, capacity, 350,000 gallons.

Cost of dams:  §44,132.

Water fivat introdneed: In 1799,

Deseription of main condnit:  Dinmoters, 6 and 4 inches; iron,

Description of distributing reservoir: 130 feet long, 70 fect
wide, 14 feet deep; stone wall laid up with cement, 4 feel
wide on bottom, 23 feet wide on top; bottom laid with eon-
crete, faced ingide with coment; capacity, 930,000 gallons.

Bizes of distributing mains: G, 4, 3, and 2 inches,

Available head : 75 feet (average).

Total length of distributing mains:

Number of water-takers: 0530,

Consumption of water; 30 gallons per hiead daily (estimated),

First cost of water-works: $33,000.

Avernge aunual cost of maintenance and repairs: §2,500,

Tiltering apparatus: Gravel aud eharconl ; cleaped yearly.

Number of fire-plags: 67,

About 12 miles.

NEW YORK.

ATTICA

Population: 1,935 inhabitants.

Style of corporation: Private,

Water obtlained from: Crow creek.

Total area of water-shed available:

Dimensious of receiving reservoir:
feet, depth 53 feet (averago).

Character and dimensions of dam: 75 feet long, 11 feet high,
average 4 feet thick; stone, faccd with brick.

Water first introduced: December, 1879,

Description of main condnit: 1 mile 10-inch iron pipe, 1
mile 8-inch iron pipe, and ¢ wile G-inch iron pipe.

Sizes of distributing mains: 4 and 3 inches. .

4 gquare miles,
Length 300 feet, width 40
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Total length of distributing mains: 4 miles,
Number of water-takers: 50,
Tirst cost of waler-works:  About $30,000,
Averago annual cost of maintenance and repairs: $560,
Filtering appaeatus:  Wire sercen ; cleaned yeorly from leaves,
Nuwmber of fire-plogs: 26, .
AVON':
Population: 1,617 inhabitants,
Name of corporation:  Avon Water-Works (private).
Tyater obtained from: Springs.
Capacity of recaiving resorvoir:  About 2,000,000 gallons.
: Cost of dum:  $3,000,
| Water first introdueeds In 1858
Deseripiion of main conduit: Diameter, 4 inches; American
wrought iron, coment-coverod. )
Teseription of distribuling resexvoir: 150 by 150 feet, 17 feet
deop ; banks puddled with elay; embankment, earth; slope,
2 to 1.
Gizes of distributing maing: 3 inches to § inch,
Availablo head « About 50 pounds to square inch (average).
Number of wator-takers:  About 70
Trirst cost of water-works:  Aboud $15,000,
Average annual cost of maintenanee and repaive:  §200,
Number of five-plugs: 10,
Drrur:
Population: 1,384 inhabitants.
Name of corporation : Dolhi Water Company (private).
Water obtnined from:  Steel’s brook.
! Chngacter and dimenstons of dam s 200 fooblong; sets back 200
feot; avornge dopth, 6 feat; solid masonry.
Cost of dam s About §5,000,
Whater fivat fntrodneed: In 1872,
Qizes of distributing mains: 6 and 3 inchos.
Availablo head: 85 feeb (average).
Tatal length of distributing wains: Over? miles,
Number of water-takers:  About 160,
Tirst cost of avator-works :  §2,000,
Averagoe annunl cost of maintenanco and repairs: About §100.
Filtering apparatus:  Sand and gravel filker in conter of dam;
water-supply passes thronglh into pipes; cleaned onee o year.
Number of fire-plngs: 32
ELLBNVILLE: l
Popnlation: 2,950 inhabitants. l
i

Stylo of corporation: Municipal.

CWater oblaived from: Mountain brooks.
Total aven of water-shod available: 2F miles by 1 mile.
Dimensions of reeciving reservoiv: 18 by 26 by 45 foct.
Character of dam: Rocl s threo sides of stone; wall along

ereel ; resvrvoir indepondent of main channel.

Cost of danu: 34,002 85, -

. Wator firsb introduced :  In 1872,

Deseription of main conduib: Part 5,700 foet long, 8 inches
dinmeter; part 1,400 feet long, 6 inches dinmeter; part 13,000
foet long, 4 inches dinmotor; iron.

Sizes of distributing mains: 8 6, and 4 inches.

Available head:' 140 feet (averago).

Total length of distributing maivs: 21,000 feet.

Number of water-takers:’ 120,

Tirst cost of wator-works:  §33,095 84.

Averago anual eost of maintenance and ropairs:  §588 55 ‘

Number of fiveplugs: au. ‘ \‘

GuNuva: \

Popnlation : 5,878 inhabitants.

Name of corporation: The Geneva
{private). i

Water obtained from: Springs. . :

Area and eapacity of receilving resobvoire: One 20 feet higher |

!

Water-Works Company |

MALONE:

than (he other, supplied by springs 160 festsquare; low1<‘31‘ one,
100 lvot dimmoter) capacities, 2,000,000 and 500,000 galions.
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Availablo heads 120 feet (average); water-supply defielent in I\ NEVA—Continne,
|

; N
\Sutmf fivat Introduced: In 1796
escription of yag i %
A natn conduit: Diumeters, 10, 8,6, ¢ inches;
meiption ; Diumetors, 10, 8 6, and 4 inches;
ixze'of dlstrihuiing mains: 4 inehes,
Tg;niaible head: 195 to 150 feet,
C(msmzng'th of distrilmting wmains:  Alout 4 wiles,
Fimt‘ - ption of water: 500,000 gallons per day (estinated).
Ave_ cost of water-works: 30,000,
rag i i
N age ann‘“m cost of maintepaner and repairs:
umber of fire-plugs: 4.
GLENS FaLLs :
ggl)lxllutioln T 4,500 inhabitants.
“175 ¢ of eorporation: Municipal.
; L:h;r obtained from: Springs,
Co.u area of water-shed available: About 830 acres,
apa}ctzlt;,; of receiving reservoirs: Main one, earih with con-
crete, 200 feet on top, 52,000,000 gallons. Two small ones,

stone, laid in cement, about 4,000,000 gallons each,
Cost of dam :  §20,000,

Wa,tef- first introduced: In 1872,

Des'm'lPtiOll of main conduit: # miles long, 12 and 10 inches
'dlameter; sheet iron, cement-lined.

Sizes of distributing mains: 6 and 4 incles.

Available head: 250 feet (average),

Total length of distributing mains:  About 7 milen.

Number of water-takers: About 450,

Tirst cost of water-works: §125,000.

Average cost of majutenance and repairs: $050.

Number of fire-plugs: 90,

GLOVERSVILLE

Population : 7,133 inhabitants.

Name of corporation: Gloversville Water-Works (mmnnicipal),

Water obtained from: Springs and mountain brook.

Capacity of receiving reservoirs: No. 1, 8,600,000 gallons; No,
2, £00,000 gallons; No. 3, 1,500,000 gallons.

Charaeler and dimensions of dams: Two of stone and gravel,
and one of stone; they rest against hills in each instance.

Cost of doma: $2,756 11.

Water first introduced: In 1577,

Available head: 250 feet (avernge).

Total lengtl of distributing wains: 6 miles.

Number of water-takers: S0l

Number of fire-plugs: G5

GOSHEN :

Population : 2,557 inhabitants,

Name of corporation: Gioshen Water-Works (municipal).

Water obtained from: Water-sheds and springs.

Total aren of water-shed available: 10t acres.

Aren and eapaeity of yeceiving reservoir: 40
deep.

Character and dimensions of dam: 500 feet long 20 feet higlh,
100 feet at base and 40 fret ou topi center pmadled.

Cost of dam 1 §03,000.

Water first introduced: In AT

Deseription of main conduit: Length 13 mile, dinmeter 12
inches; sheet iron, Tined and covered with cement.

Qizes of distributing mains: #, 45, and 4 inches.

Available liead: 170 fect (average)

Total length of distributing mains:

Number of water-lakers: 144

Tirst cost of water-works:  SHL,000,

Average annual cost of muintenanee and repairs:

Number of fire-plogs: T,

F50,

acres; 30 feet

 wiles,

E200,

4,103 inhabitunis,
Aadene Water-Works Company { privite)
Three spriugs,

Population: ¢

Name of corporatici:

1ater obtained from:

Cost of dam: &1,200. )

Wader first sntroduced: In l.:-;;’,‘.. ; )

Deseription of main conduit: Length @
jnches; fron, lined with eement.

miles, dizneter 3

UL
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Discharging capacity: 050 gallons per minute; head, 90 feet
(average).

Deseription of distributing reservoir: 45 by 90 feet; btoue, con-
crete puddled; covered by shingle roof.

Sizes of distributing mains: 3,2, and 1% inches.

.Available head: 80 feet (average).

Total length of distributing mains: 4 miles.

Number of water-takers: 436.

First cost of water-works: $40,000.

Average annual cost of maintenance and repairs: §1,200,

MIDDLETOWN:

Population: 8,494 inhabitants,

Name of corporatmn Middletown Water-Works (munwlpul)

Water obtained from: Springs,

Total area of water-shed available: 500 acres.

Aren and capacity of receiving reservoir: 850,000,000 gallons,

Character and dimensions of dam: 500 feet long, 15 1o 20 feet
high; earth and stone.

Cosh of dam: $12,000.

‘Water first introduced: In 1867,

Description of main conduit: 2 miles long, 12 inches diamn-
eter, iron ; 2 miles long, 10 inches diameter, cement.

Sizes of distributing maineg: 10,8, 6, and 4 inches,

Available head : 50 foet (nverage).

Total length of distribating mains: 8 miles,

Number of water-takers: 400.

Consumption of water: 1,000,000 gallons per day.

Tirst cost of water-works: 351\:0 000.

Averago annunal cost of maintenance and mpmls. $2,000.

Number of fire-plugs: 88,

MouNT MORRIS:

Population: 1,899 inhabitants.

Name of corporation: Mills Water-Works Company (private).

Water obtained from: Quicksand springs.

Totnl area of water-ghed available: Abont 1 squnre mile,

Capaeity of receiving reservoir: 1,025,000 gallons,

‘Whater fivst introduced: November, 1879,

Description of main conduit: Length 1 mile, diawmeter 4inches;
cast iron, coated inside and out with asphaltum cement,

Discharging capacity : 106,704 gallons in 24 hours; head, 15
feot (maximum),

Description of distributing reservoir: Size, £0 by 80 feet (bot-
tom), 140 by 140 feet (top); 12 feet 6 inches (maximum) depth
of water ; face of banks, stone and coment; bottom, § inches
gravel, concrete, and cement, )

8izes of distributing maing: 10, 8, and G iuches,

Availablo head: 30 to 115 feet,

Total length of distributing maine: 3 miles,

Numbor of water-takers: About 80.

Consumption of water: 20 gallons per head daily (estimated).

Fivst cost of water-works: $30,000.

Number of fire-plugs: 25,

NEWBURG:

Population; 18,049 inhabitants.

Name of corporatton: Nowburg City Water-Works (municipal).

Water obtained from: ILake.

Total area of water-shed available: 1,000 acres.

Arca and capacity of receiving reservoir: Abeut 75 A0res ;
depth, 15 feet (average).

Character and dimensions of dnm: Barthworks for increasing
capacity of lake,

Cost of dam: $4%2,014 38,

Water first introduced: In 1854,

Deseription of main eonduit: Length 3,128 feet, diameter 24
“inches; length 12,360 feet, diameter 20 inches; cast iron,

- Bizea of distribuling mains: 12, 8, 6, and 4 inches.

Available head: Water-supply deficient only when pumping
to mains is resorted to.

Total length of distributing mains: 13 miles.

Number of water-takers: 2,767 ‘

First cost of water-works: About $107,000,

Avernge annual cost of maintenance and repairs: §2,000,
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PLATTSBURG

Population: 5,245 inhabitants,

Style of corporation: Municipal.

Water obtained from: Mountain brooks,

Total area of water-shed available: About 20 square miles,

Area and capaeity of receiving reservoir: 8 acres; 6 feet deop
(average); 3,456,000 gallons,

‘Water first introduced: In 1870,

Description of main conduit: Length, 2 miles; dmme‘rer, 12
inches.

Bizes of distributing mains: 10, 8, 6, 4, and 2 inches,

Availablo head: 200 feet (average).

Total length of distributing mains: 52,289 feet.

Consumption of water: 1,200,000 gnllons per day (estimated),

First cost of water-works: $180,000.

Averagoe annual cost of maintenance and repairs:  $2,486.

Number of fire-plugs: 24.

Port JERVIS:

Population: 8,678 inhabitants,

Name of corporation: Port Jervis Water-Works Compnny (pri-
vate).

Water obtained frem: Running streams and surface-water,

Total arvea of water-shed available: About 4,000 aeres,

Capacity of recelving reservoir: 200,000,000 gallona,

Character and dimensions of dam: 30 feet high, 20 feet wide
on top ; slope, 2 to 1 front, 1§ to 1 back; 6 feet above high-
water mark.

Cost of dam: About $40,000,

Water first introduced: In 1870,

Description of main condnit: Length 2 miles, diamoter 12

- inches; cast iron.

Sizes of distributing mains: 10, 8, G, and 4 juches,

Avajlable head: About 120 feet (averags),

Tirst cost of water-works: About $105,000,

Average annual cost of maintenance and repairs:  About$1,500,

Number of fire-plugs: 118,

RicumerDd SrRINGS:

Population: 1,307 inhabitants.

Name of corporation: Richfield Springs Water-Works (uuni-
cipal).

Water obtained from: Springs and surface-water,

Total aren of water-shed available: Alout 1,000 acres,

Capacity ofrecelving reservoirs: No. 1--1,000,000 gallons, No,
27,000,000 gallons,

Character and dimensions of dam: 300 feot Jongi at bottom,
150 feet; 25 feet high; pud dled in conter, and made in o somi-
circlo,

Water first introduced: Octoler, 1879,

Description of main conduit: Length 1,200 feot, diameter 10
inches; vitrified pipe.

Size of distributing mains: 10 inches.

Available head: 15 to 180 feet.

Total length of distributing mains: About 8 milea.

Number of water-takors: Alout 20,

Firat cost of water-works: $22,500,

Average annual cost of maintenance and r(\puus 1 About §300.

Number of five-plugs: 23.

Urica:

Population: 33,914 inhabitauts.

Namo of corporation: TUtica Water-Works Company (private).

Water obtained from: Graofenburg springs and Starch Factory
creelk.

Total area of water-shed available: About 2,000 acres.

Arca and capacity of receiving reservoirs: Graefenburg river—
7 acres; 86,000,000 gallons, Starel Factory creck-—20 acres;
28,000,000 gallons,

Character and dimensions of damg:  Gracfenburg dam—400 feet
long (top); 55 feet high; slope, 14 to 1 outside, 2 to 1 inside, |
Starch Factory Creek dam—540 feet Jong ; 20 foet wide; 70 fost
high; slope, 1§ to 1 outside, 2 to Linside; all earth, Distribut-
ing reservoir dam—G60 feet long, 10 feet wide, 28 feeb high.

Cost of dams:  $500,

Water first introdueed: In 1849,
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Description of main conduit: 1 mile long; diameter, 12 inches,
brick ; diamsters 20 and 12 inches, iron.

Description of distributing reservoir: Area, & acres; capacity,
30,000,000 gallons; water taken from surface by movable
flume into well, thence to city.

Sizes of distributing mains: 12,10,8,6,5,4, and 3 inches.

Available head: 15 Lo 16 pounds,

Totnl length of distributing mains: Aboub 30 miles.

umber of water-takers: About 1,200,

Consumption of wator: 125,000 gallons per day (estimated).

First cost of water-works: §75,000,

Average annual cost of maintenance and repaira: §56,000.

Number of fire-plugs: 200,

WALTON

Population: 1,38) inhabitants,

Name of corporation: Walton Water Company (private).

Whater obtained from: Brook fed by springs.

Total arca of water-shed available: 4 square miles.

Ares and capacity of receiving reservoir: 2%acres; 12,000,000
gallons.

Character and dimensions of dam: 140 feot long, 96 wide
(bottom), 20 feet wide (top), 24 feet high ; weir, 60 feet long,
20 feet high,

Cost of dam:  §3,279,

Water first introduced: Septembor, 1879,

Deseription of main conduit: 160 feet long, 10 inches diametor ;
8,814 feot long, B inches dinmeter; cast ivon.

Description of distributing reservoir: Area, 2% ncres; capacity,
12,000,000 gallons, '

Sizes of distributing maing: 8§, 6, and 4 inches,

Available head: 206 feet (avernge).

Total length of distributing mains: 3% miles.

Number of water-takers: 61,

Consumption of water: 40,000 gallons per day (estimated).

Tirst cost of water-worka: §17,000.

Average annual cost of maintenance and repairs: $10.

Filtering system: Size, 12 feet deep, 9 feet long, divided inlo
threo compartments by wire screens filled with ¢harcoal and
sponges; cleaned every four months,

Number of five-plags: 22,

WARSAW @

Population: 1,910 inhabitants,

Nameofcorporation: Warsaw Water-Works Company (private).

Water obtained from: Springs and brooks.

Total aren of water-shed availuble: 8% squarc miles.

Capacity of receiving reservoirs: 300,000 and 600,000 gallona.

Cost of dam:  $1,500.

Water first infrodueed: In 1870

Deseription of main condunit: Length 2% miles, diameter 4
inches; iron,

Discharging eapacity: 10,000 gallong pev day; head,70 feet
(average).

Deseription of distributing reservoir: G0 feotsquave, 18feot deep.

Size of distributing mains: 4 inches.

Available hiead: 275 feot (average).

Total length of distributing mains: G miles,

Number of water-takers: 2650.

Consumption of water: 4,000 gallons daily (estimated).

Tirst cost of water-works: $18,000.

Averago anoual cost of maintenance and repairs $200.

Tiltering apparatus: - Cleaned overy five years.

Number of five-plugs : 26,

WARWICK

Population: 1,043 inhabitants.

Style of corporation: Municipal.

Water obtained from: Springs and small stream.

Total aren of water-shed available: Aboutb 3 square miles.

Capacity of receiving reservoir: 2,600,000 gallons,

Character and dimenaions of dam: 70 feat long, 30 feet high,
70 feet wide at bottom, 20 feet wide on top; puddled earth
faced with séone.

Warwick—Continued.

Cost of dam: $5,000.

Water fivst introduced: In 1871,

Description of main condunit: Length 100 feet, diameter 1%
inches, cnstiron; length 1} mile, dinmeter 8 inches ; length 13
mile, dinmeter 6 and 4 inches; sheet iron lined with cement.

Sizes of distributing mains: 12, 8, 6, and 4 inches,

Availablo head : 120 feet (avernge).

Total length of distributing mains: 2% miles.

Number of water-takers: 80,

TFirst cost of water-worka: §25,000,

Avernge annual cost of maintenance and repajrs:  $50.

Number of fire-plugs: 30,

WAVERLY ¢

Population: 2,767 inhabitants.

Namo of corperation: Waverly Water Corapany (private).

Water obtained from: Water-shed.

Total arca of water-shed available: 2 square miles,

Capacity of receiving reserveir: 95,000,000 gallons,

Charactor and dimensions of dam: 00 feet high, 220 feet wide
(bottom), 10 feet wide (top); slope, 13 to 1 back, 2 to 1
front; stone wall in center 3 feet high, 8 feet at bottom,
4 feet at top; carth.

Cost of dam:  About $15,000.

‘Water first introduneed: December, 1880,

Deseription of main condunit: Dinmeter, 12 inches; cast iron,

Discharging eapaeity: 4,000,000 gallons per day; head, 190
feol (average),

Sizes of distrilmting mains: 12, 10, 8, 6, and 4 inches.

Available head s 200 feet (nverage).

Total length of distributing mains: & miles,

First cost of water-works: About $50,000,

Numbor of fire-plugs: 18,

NORTIX CAROLINA.
FAYRTTRVILLE

Population: 3,485 inhabitants.

Namo of corporation: Fayettovillo Water-Works (private).

‘Whater obtained from: 4 gprings,

Total area of water-shed nvailable: 200 squnare feet.

TWater first introdueed: Abouti 1818,

Deseription of main condnit: Dimnuter, 3 inches; bored pine
loga.

Deacription of (hstubutmg roservoir: Size, 8 by 12 feot, and
6 foot pitel ; hrick house,

Size of distributing maing: 2 inches,

Available head: 30 to 40 feet; water-supply often duﬁuenf

Total length of distribubing mains: About 2 miles,

Avorage annunl cost of maintenance and repairs: $160 to $200,

Number of fire-pluga: &, .

ORI,
New LispoN:

Population: 2,028 inhabitants,

Style of corporation: Municipal

Water obtained from: Springs and small stream.

Total aren of seater-shed available: About 200 acres.

Character and dimensions of dam: G0 feet long (on top), 20 feet
high ; built across ravine, of stone, grouted; fed from springs.

Cost of dam: $R,000,

Water firat introdaced: Abont 1841

Deseription of main condnit: Dinmeter, 10inches; wooden pipe.

Sizes of distributing mains: 6 and 4 inches.

Available ead: Ahout 100 feet (average); water-supply de-
ficient in dry seasons, ‘

Total length of distribating mains:  About 2 miles.

Number of water-takers: 26,

Average cost of maintenancs and repeirs:  §50 to $80,

Number of fire-plugs: 21,

WOOBTER !

Population: 5,840 inhabitants.

Style of cmpomtion. Munieipal.

Water obtained from: Springs and surface-water.

: 703
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Total area of water-shed availablo: About 700 acres.

Character and dimensions of dams: Main—Dreast, 300 feet
long, 18 feet high, capacity, 5,000,060 gallons; 500 feot from
this is a dam 200 feet long, 15 feet high, to arrest storm-water
which passes throngh o 12-ineh pipe under the main dam.

Cost of dams: $11,000,

Water first introduced: In 1870,

Description of main condnit: . Dinwmeter, 12 inches; cast ivon,

Sizes of distributing wains: 12, 10, §, 6, and 4 inches,

Availalble head: £0 to 160 feet; watersupply sometimes de-
ficient,

Total length of distributing maina:  About & miles.

Number of water-takers: 175,

Yirst cost of water-works: $50,000,

Average annnal cost of maintenanee and repairs: - About $500.

Numher of fire-plugs: 85,

OREGON.

Datras:

Population: 2,232 inhabitants.

Name of corporation: Dallas Wator-Works (private).

Water obtained from: Mountain streamns.

Total area of water-shed available: 100 square miles.

Aren and eapacity of receiving veservoivs: No. 1, 16 by 200
feot 3 built of stone. No, 2,90 by 80 feet; threo sicles natural
stono walls, fourth side earth and timber,

Deseription of dam; 13 feot high.

Cost of dam:  §1,500,

Water first introduced: In 1862,

Degeription of main conduit: Length 14 mile, diameters 10
and 8 inches; red-fir timber, 1% ineh {hick.

Discharging capacity: 65,000 gallons per hour; lLiead, 22 feef
(average). .

Deseription of distributing reservoir: Loeated on a perpen-
dicalar precipice of rock; 102 feet elevation; area, 16 by 20
feet; o teet deep, ‘

Sizes of distributing mains: 8 and 4 inches,

Available head: 40 feet (average).

Total length of distribunting mains: 14,000 feet,

Number of water-takers: 400,

Consumptionof water: 51gallons per head per day (estimated).

Tirst cost of water-works: $12,000,

Average annnal cost of waintennnce and repaivg:  $2,500,

Number of fire-plugs: 6.

PENNSYLVANXA.

Population: 19,710 ivhabitants.

Namo of corporation: Altoona City Water-Works (municipal). .

Water ebtained from:  Baso of Alleghany mountaivs.

Capuacity of receiving reservoir: 100,000,000 gallons,

Coat of dam: $300,000.

Water fixst introduneed: April or May, 1872.

Description of main conduit: Length G wiles, dinmeter12inches.

Deseription of distributing reservoir: Capacity, 3,500,000 gal-
lons; lined with clay; faced with briek on bottom and sides.

Sizes of distributing mains: 12 to 4 inches.

Available head: 56 pounds per square foot (average); water-
supply sometimes deficient in very dry weather.

Total length of distributing mains:  About 13 miles.

Number of water-takers:  About 1,300,

~Consumption of water: 450,000 gallons daily (estimated).
Tirat cost of water-works: $200,000,

ARCUBALD ;

Population: 3,049 ivhabitants,

Name of corporation: Archbald Water Company (private).

Water obtained from: Laurel Run creek,

Total arca of water-shed available: 4,000 acres,

Character and dimensions of dam: 300 feet long, 90 feet faco
(top), 20 feet deep; log eribbing filled with stone planked
over, whieh is prddled clay.

Cost of dam: $15,000,
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Water first introduced: October, 1875.

Description of main conduit: 1,400 feet length, 10 inches
diameter, terra cotta; 2,000 feot length, 10 and 8 inches
diameter, iron reducer,

Deseription of distributing reservoir: Arvea, 90 feet face, 8
feet deep (avernge); in driest scason supplied 60,000 gallons
in 24 hours.

Sizes of distributing mains: 6,4, and 3 inches.

Available head: 190 pounds per square ineh (average).

Total length of distributing maing: 2 miles

Number of water-takers: &0,

Tirst cost of water-works: $14,000.

Number of fire-plugs: 9.

ASHLAND

Population: 6,052 inhabitants.

Style of corporation: Municipal.

Water obtained from: Little Mahawnoy creek,

Total area of water-shed availablo: About 9 square miles,

Capacity of receiving reservoir: 3,000,000 gallons.

Character and dimensions of dam: 1756 feet long, 19 foet
high, 12 feet thick at base, tapered to 4 feed 6 inches on top;
breast of rough stone, lnid in cement and tamped with clay
built across valley,

Cost of dam:  §4,200.

‘Water first introduced :  April, 1877,

Description of main condunit: Length 27,800 feef, dinmetor
12 inches ; cast iron.

Sizes of distributing mains: 8,6,4, and 3 inches.

Available head: 65 to 232 feet.

Total length of distributing maing: 14,000 feet,

Number of water-takers: 538,

Consumption of water: 150 gallons per head per day (esti-
mated)

Tirst cost of water-works: §062,300,

Averagoe annual cost of maintenance and repairs:  $7i0,

Number of fire plugs: 20,

CANTON:

Population: 1,194 inhabitants.

Name of corporation: Cantori Water Company (private).

Water obtained from: Mountain sireaw,

Total area of water-shed available: 1§ square nile.

Water first introdnced: October, 1877,

Deseription of main conduit:  Diameters, 10, 6, 8, and 4 inches;
cast iron.

Sizes of digtributing maing: 6 and 4 inches,

Available head: 100 feel (averago).

Total length of distributing mains: 1§ mile,

Nuwber of water-takers: 100,

Tirst cost of water-works: $37,600.

Avcrage annual cost of maintenance and repairs:  §350,

Number of fire-plugs: 2. '

CARBONDALRE: :

Population: 7,714 inhabitants.

Name of corportion: Curystal Lake Water Company (private).

Water obtained from: Springs and streams,

Total nven of water-shed available: About 2 square miles,

Capacity of receiving rescrvoirs: No, 1, 29,403,000 gallons; No.
2, 6,534,000 gallons,

Character and dimensions of dama: No. 1, earth embankmoent
with woed bulkhead ; No, 2, earth embankment with stone
bulkhead,

Water first introdnced :  In 1867.

Description of main conduit: Length 4,847 feet, dipmoter 12
inches; iron and cement,

Description of distributivg reservoir:  Simply stone bulkhead.

Sizes of distributing maing: 10,8, 6, and 4 inches.

Available head: 90 to 112 pounds per square inch,

Total length of distributing mains: About 3 miles.

Number of water-takers: 274,

Firat cogt of water-works: $11,625,

Average annual cost of maintenance and vopairs:  About §400.
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COATESVILLE

Population: 2,766 inhabitants.

Name of corporation: Coatesville Water-Works (municipal).

Water obtained from ;- Springs.

Capacity of recoiving reservoir: 2,000,000 gallons.

Charnctor and dimensions of dam: Where stream is tapped,
made of stono and earth; capacity, 600,000 gallons,

Cost of dam: §70,000.

Water first introdueed: December, 1870

Description of main conduit: Diameter, 10 inches; iron.

Description of distributing reservoir: Built of earth and pnd-
dled elay, with brick floor.

Sizes of distributing mains: 8,0,4,and 3 inches.

Availablo head: 100 feet (avorage).

Total length of distributing mains:

Number of wator-takers: 400,

Consumption of water; 200,000 gallons per day (estimated).

Tyt cost of water-works: $65,000.

Average aunual cost of maintenance and ropaivs: $250.

Nuwumber of fire-plugs: 57,

DOWNINGTON

Population: 1,490 inhabitants,

Name of corporation: The Gas and Water Cum pany of Down-
ington (privatoe).

Water obtained from: Springs,

Total arca of water-shed available :

Size of distributing mains: 6 inches.

Available head: 17 feeb (average).

Total length of distributing maing: 7 miles.

About 5 miles.

10 square miles,

Number of water-takers: 200,
Congumption of wator: 200,000 gallons daily (eemnm‘cod)
Trirst cost of water-works: $50,000,

Numbor of fire-plugs: 1,
DUNMORTE:

Population: 6,151 inhabitants,

Namo of corporation: Dunmore Gas and Watcr Company (pri-
vate).

Water obisined from: Littlo Roaning brook.

Total area of water-shed available: 1,500 acres,

Charnctor and diniensions of dam: Stone and gravel

Coat of dam: About $20,000.

Deseription of main conduit:
comont.

Sizes of distributing mains; 12, 6, and 4 inches.

Available head: 100 to 150 feet.

Total longth of distributing mainas

Number of water-takera: About 330.

Diameter, 12 inches; iron and

3 miles,

Tirst cost of water-works: §:34,000.
EruraTta:
Population: 392 inhabitants,

Name of corporation:
Water obtained from:

Ephrata Wator Company (private).
Ephrata mountnins,

Aven and eapaoity of recoiving resorvoir: 7 acres; 63,000 gallons,,

Cost of dam:  §3,500, .
Water first introduced: In December, 1878. .
Description of main condnit: 3,700 feet long, 6 inches diame-
ter; 300 fect long, 4 inches dinmetor; 600 feet long, 2 inches
diameter; cast iron,
Description of distributing reservoir:
with brick, inlaid with cement,
Sizos of distributing mains: 6 and 4-inehes,
Available head: 265 feot (average).
Total length of distributing main; About 4,000 feet.
Number of water-takera: About 40.
Consumption of water: 1,000 gallons per day (estimated),
First cost of water-works: $3,500,
Average annnal cost of mmntenanco and mpuu
Number of fire- p]uﬂs
FRANKLIN:
Population: o,010 inhabitants.
Name of corporation: Venango Water Company (private).
Water oblained from: Springs.
VoL 17—-45

Builk of sandatone, linad

$50.
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Total arca of water-shed available: About 500 nores,
Receiving reservoirs: 2small; temporary,

Cost of dam: §2,500 to §3,000.

‘Water first introduced : In 1864,

Sizos of distributing mains: 8 to 2 inches,

Available head: Water-supply deficient in dry seasons.

Total longth of distributing mains: 50,000 feet.

Number of wator-talers: About 630,

Consnmption of water:s 30 gallons per head daily (esti-
mated).

First cost of water-works:

Number of fire-plugs: 17,

GRTTYSBURG
Population: 2,814 inhabitants,

Name of ecorporation: Gettyshurg Water Company (private).
Water oblained from: Springs,
Total aren of water-shed available:
Bizo of distributing wains: 3 inches.
Total length of distributing maing:
Number of water-takers: 149,
Average annual cost of maintenanco and repairs:

IANOVELR
Population: 2,317 inhabitants,

Namoe of corporation: ITanover Water Company (private).

Water obtained from: Spring,

Capacily of receiving reservoirs:
No. 2—1,000,000 gallons,

Character and dimensions of dams
a ravine,

Coab of dams:  §5,725 04,

Water fiest introduced: January, 1874,

Deseription of main conduit: Length 17,931 feet,
G inches; cagt iron,
Discharging capacity:

foot (nvorage),
Sizo of distributing mains: 4 inches,
Availablo head: 190 feet (average).
Total Iength of distributing mains
Number of watber-talkors: 213,
Consumption of wator: 30,000 to 40,000 gallons per day (esti-
matod.
Yirat cost of water-works: $37,000.
Averago annunl cost of maintenance and repairvs: $300,
Number of fire-plugs: 20, ‘

HAZLETON

Population: 6,935 inhabitants.
Namo of corporation: Iazleton Wator Company (private).
Water obtained from: Springs and artesian wells.
Capaoity of reeoiving veservoirs: Hreservoirs; capacity, 690,156
cubio feet.
Water fivst introduced: In 1850,
Dosceription of main conduit: Length 3,205 feet, diameter 8
inches; casl iron,
Sizes of distribnting maing: 6 inches.
Availabla head: Water-supply sometimes deficient.
Total length of distributing maina: 43 miles.
“Averago annual cost of maintenance and repairs:
Nuwmber of fire-plugs: 17
HOLLIDAYSBURG!:
Population: = 3,150 inhabitants.
Nome of corporation: Hollidayshurg Water-Works (munie-
" ipal)
Water obtained from: Roaring run.
Total aren of water-shied available: 560 acres.
Aren and capacity of receiving reservoir: 528 acres; 928,000
cubio feet.
Cost of dam:  §$17,258,
Water first introdnced: November, 1867,
Description of main condnit: Length 11§ miles, diameters 6, -
5, 4, and 3 inches; wood.
Sizes of {istributing mains:

$80,000.

About 150 nores.
Abonti 2 miles.

£350.

No. 12,500,000 gallons;

They are thrown up across

dinmator

350,000 gallens in 24 hours ; hend, 206

Aboub 13,100 feot.

$3,500.

6, B, 4, nnd 3 inches,
705
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Available head: 28 to 120 feet; water-supply deficient only in
dry monthsa.

Total length of distributing mains: & miles.

Number of water-takers: 763.

First cost of water-works: $47,600.

Aversge annual costof maintenanceand repairs: About $1,200,

Number of fire-pluga: 47,

JOINSTOWN ¢

Population: 8,380 inhabitants.

Name of corporation: Johnstown Water Company (private).

Water obtained from: Mountain streams, Mill run, Laurel
ran, Wild Cat, and Conemaugh,

Total area of water-shed available: 191 square miles.

Capacity of receiving reservoir: 36,000,000 gallons.

Character and dimensions of dams: No. 1—550 feet long, 16
feet deep, No, 2—300 feet long, 20 feet wide; the two made in
valleys with an overflow for surplus; overflow 50 feet wide,
No. 3—150 feet long, 6 feet higl; timber frame with overflow,

Cost of dams: No. 1, §22,235; No. 2, $9,000; No. 3, 3,900,

Water first introdluced : July, 1868.

Description of main conduit: No. 1, length 3 miles, diameter
12 inches; No. 2, length 4F miles, diameter 16 inches; No.
3, length 6 miles, dinmeter 20 inches ; cast iron,

Sizes of distributing mains: 20, 16, 12, 6, and 4 inches.

Avnilable head: 50 to 60 pounds; 178 feet (average).

Total Iength of distributing mains: 30 miles.

Number of water-takers: 2,000,

TFirst cost of water-works: §375,000.

Average annual cost of maintenance and vepairs:  §3,000.

Number of fire-plogs: B4,

LEBANON:

Population: 8,778 inhabitants,

Name of corporation: Lehanon Borough Water-Supply Com-
pany (munieipal).

Water obtained from:- Cornwall hills.

Total area of water-shed available: 1,111.7 acres.

Capacity of receiving reservoir: 3,000,000 gallons per day.

Character and capacity of dam: Across valley; capacity,
20,000,000 gallons,

Cost of dam: §300,000.

" Water first introduced s In 1872,

Description of main condnit : Length 34 miles, 16 inches di-
ameter ; length 2§ miles, 12 inches diameter ; iron,

Discharging capacity: 1,000,000 gallons per duy; head, 162 feot
(average).

Sizos of distributing maine: 12, 8, and 6 inches,

Available head: 100 fect (average); water-supply sometimes
defieient. .

Total length of distributing maing: ' About 16 miles,

Number of water-takers: 030.

Consumption of water: 270,000 gallons per day; 20 gallons
per head (estimated).

First cost of water-works: About $280,000,

Average annual cost of maintenance and 1cpmxs $1,000.

Number of fire-plugs: 70,

Mainaxoy City:

Population: 7,181 inhabitants.

Name of corporation: Mahanoy City Water Company (pri--

vate).

‘Water obtained from: Springs and streams.

Total area of water-shed available: About 2,000 acres,

Character and Qimensions of dams: 2 dams; cover abount 20
acres; breast 22 feet high, made of earth,

Cost of dams: $77,500,

Water first introduced: In 1867,

Description of main condnit: 2 miles long, 10 inches diam-
eter; 4 mile long, G inches diameter; 1 mile long, 4 inches
diameter; cast iron.

Sizo of distributing mains: 10 inches.

Available head : 350 feet (average).

Total length of distributing mains: 3% miles,
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Number of water-takers: 734,

Tirst cost of water-works: $45,000.

Avorage anunal cost of maintenance and repaivs:  About$2,000,

Number of fire-plugs: 17.

MECHANICSBURG :

Population: 3,018 inhabitants.

Name of corporation: Mechanicsburg Gas and Water Com-
pany (private).

Water obtained from: Springs,

Total aren of water-shed available: About 1 square mila,

Capaeity of recoiving reservoir: About 1,000,000 gallous,

Character and dimensions of dams: Water passes from No. 1
through tunnel to No. 2; tunnel 700 feot long, 6 by 3 feet,
with many springs in it.

Cost of dams: $1,500.

Water first introduced: In 1850 or 1857,

Deseription of main condnit: Length 2 miles, dinmeter 6
inches; cast iron.

Description of disiributing resevvoir: Size, 90 by G0 feet; 14
feet deep ; built in ravine ; breast mado of excavated earth,
lined with red sandstono ; d‘uns wre similar, and partly lmed
with boards,

Bizes of distributing mains: 6, 4, 3, and 8 inches,

Available head: 26 feoh (average); water-supply somedimes
deficient,

Total length of distributing mains: About 2 miles,

Number of water-takers: About 500,

Tivst cost of water-works:  $25,000.

Average annual cost of maintenanco and repaira:  About §100,

Tiltering apparatus: = When water leaves receiving dam it rans
-through one copper and five galvanized iron strainers in o
wooden trough; eleaned aboub once in six or eight weeks,

Number of fire-plugs: 21,

MINERSVILLE:

Population: 3,249 inhabitants.

Nawe of corporation : Mineravillo Water Company (private).

Wator obtained from: Springs,

Total aven of water-shed available: 25 squure miles,

Cost of dam:  §1,000

Water firs introduced: In 1860,

Description of main conduit: 4 miles long, 8 inches diametor;
cagt iron,

Sizes of distributing mains: 8 to 3 inches,

Availablo head: About 120 feet (average).

Total length of distributing mains: 74 miles,

Number of water-takers: About G26.

First cost of water-works: About §53,000,

Avorago annual cost of maintenanco and repatra:  §900,

Number of fire-plugs: 40,

PrymouTn:

Population: 6,065 inhabitants.

Name of corporation: TheRlymouth Water Company (private).

Water obtained from: Springs.

Total area of water-shed available: 5 square miles.

Capacity of receiving resorvoira: One water-shed, four reser-
voirs 3 10,000,000 gallons,

Charactor and dimensions of dams: No. 180 feot long, 15 feab
deep; cut stono, cemented. No, 2—110 feot long, R0 feet
doep; cut stone, cemonted. No, 3—130 feet long, 25 fost deep }
stone sheet, piled and puddled, No. 4330 feet long, 12 feeb
deep ; stone sheot, piled and puddled,

Cost of dams: No. 1, $2,500; No. 2, §7,500; No. 3, §$4,500;

No. 4, $4,000.

Water first introduced: Iu 1876,

Description of main conduit: Length 1,200 feot, diameter 12
inches; cast iron.

Discharging capacity: About 750 cubic foet per minute; head,
165 feet (average). -

Description of distributing reservoir: A dam huilt of stone,
cemented; 80 feet long, 15 feet high; capacity, 175,000
gallons,

M



GRAVITY SYSTEM. 191

Peadot i Continned,

1zen o it ing mains : Scranron—Continued.

10, B, 6, 3, and ¢ inches.

Available heads 250 1 . '
\ LR Yoot (vt Capacity of receiving reservoirs: Lak
Postad tenpth of distributd o > e e i
Nutuhey of \\'uh«r-mlu::;t-‘ “%j‘(;‘\“m 30,000 fest. Chara,c‘;(e’l‘r;r?g,g?giziiiii:}sl?fg(.lams 320 feet )
- ‘ 1 | | D 2 feet wid
Cogmamplion of waler: 176 ; b . ' X .
o + 175,000 gallo ; . ottom, 8 feet wide on top; 37 feet ligh above n
oy et ,$55,0£6() ong daily (estimated). hed of creelk; solid masoury_; gh above natural

Cost of dams:  §90,000.

.\.\‘l‘lii;’;i‘ HET I ikt O i ‘V 1 In 1860
i “E [§4] Ik l\llllnte[]ﬂl\()(} ang ]'ep"]i]'s: $ . 00 ater ﬁI‘Sb introduee( ‘
M 200, . at By : n .

g syslem s P
Falteamug system s Plpes cleaned oneo o year

‘ Nehr of frepliga: 1, : Dexcription of main condnits: 1,600 feet loug, 16 inches i-
Pt v ) ameter; and 1,600 fest long, 16 inches diameter; cast and
Popstatiws 15,258 inbabitants wrought iron and cement.
M‘::z‘.?“ curperation : Tho Pottaville Water Company (pri- Dlsglz?]l(')g};ica[’““wy: 12000000 gedlons in 24 howrs; Rt 20
Wty ubiuined Trom: Seror Description of distributing reservoiv: Area, 25 i capaei
—— g a, 25 acres; eapacity,

e O peep o 90,000,000 gallons; rocky bottom. .
paeity of receiving reservoir: 70 acres ; 300,000,000 Sizes of’dist-ribuﬁngg mains: 16 to 14 inches.

st i, .

il i . ‘ Available bead: 50 pownds (average).

M. A1 r.'.‘-(t \tv\inlm Lm«}ma oft dam: 1,850 feet long, 42 feet Total length of distributing muins:ﬂ ?274; miles.
. Cwide ol top ) slope 2 to 1 inside, 1§ to 1 outside; Number of water-takers: 2,100, )

eurth wanteway d0 foet wide, 4 foed deep.
et of Qate: BI0B00,
Woater st ifrodueeds Tn 18566,

Consumption of water: 5,000,000 gallons per day,
Tiest cost of water-works: $640,000,
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Arci nd ety of wesivingreservoir s 87 acros; 115,800,000 wide, 10 feet deep; 3 outlets on stand-pipe; water drawn
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st o dagune §240,000, Sizes of distributing mains: 12, 8.(3: and 4 inches.
Woater fiest intvodueed: To 1803, Avnilable head: .50 pounds (average).
Preseription of main conduit: Lougth, 4 miles; dlametors, 24 TPotal length of distributing mains: About 10 miles.
winl 1t ineheny east iron Number of water-fakers: 350,
Prenetiptinn of Hutribuling resorvoir:  Area, 1 nere; 16 {eet deep. Consumption of water: 10,650,000 gallons per day (estimated).
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Patal Jemgth of distvibating mainss 85 miles. SLATINGTON:
Numher of water-talkers: 9,000 ‘ Population: 1,63 inhabitants.
Conntnption of watoer: 3,000,000 gallons daily ; 5O gallons per Naome of corporation: Slatington Water Company (private).

Water obtained from: Springs.

Water frst introdneed: In 1862. .

Deseription of main conduit: Longth 1} mile, diameter 4
inclies; irow.

Sizes of distributing mains: 4 and 3 inches;

tend (eatimated),
Pired conl of water-works: $800,000. i
Aversge eont of maintenance winel ropaive:  §6,200.
Nmher of flieeplngs: 375,

RExGVOL
Papuiation: 3,708 inhabitants. Available head: 10010 150 feet; water-supply deficient in long
N of corporadion Tenovo Water-Works (munieipal). dry spells in summer. o
Waier obtained from: Mountain stream. Number oi;: water-takers: 150, : '
Capacity of preolving reservoir: 4,000,000 gollons. Cfmsumptmn of water: 50 gallons per head daily.
Cont. of douts £9,000, ' Tirst cost of water-works: $8,000.
Average annual cost of maintenance and repairs: 100 to $200,

Water firnt introduced: In 1873,

iz nf dintributing mains: 10 inches. :
Availalito head: Wator-supply gomotimes deficient.
*Potal Tength of distribubing mains: & or § miles.
Nunher ol witer-tnkors: 240, ‘

First cont of witor-works: $(0,000. ‘
Averago annual cost of maintenance and ropairs: $00,

STROUDSBURG :
Population: 1,860 inhabitants. i
Name of corporation: Strondshurg Water Company {private)
Water obtained from: Springs.
Water firt introduneed : October, 1876,
Description of main conduit: Diameter, 6 inches.
Discharging capacity: 1,000 gallons per minute,

{ " {ire-p) 19 . :
Mgy h:t:“)‘:w of fire-phus: . ‘ Deseription of distributing reservoir: Capaeity, 1,000,000 gal-
HORANTON » '

i i i ' lons. .

Population 45,850 inhabitants. ‘ . . R ‘e 64,3, and 2 inches

= o ntion s p and Water Company (.~ Sizes of distribnting maings o, ,snd 2 inches. .

Nome of corporation: Scmntqu Gas e ohends 185 fect e D gl Is defioionts

anm), dam is too small. . )

Y in 1a tream.
Witer obtained from: Mountain lake and 8 . : ‘ istributing mains: 1 oile.
Faeal aren of Water- ghed availablet 30 square miles. Total length of distributing 707
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Number of water-takers: 100, i
Average cost of maintenance and repairs: $20 73.
Number of fire-plugs: 15.

SUSQUEHANNA @

Population : 3,467 inhabitants.

Name of corporation: Susquehanna Water Company (private).

Water obtained from: Springs.

Cost of dam: $300,

Water first introdueed : In 1876,

Deseription of main conduit: § mile long, 6 inches diamoter;
cast iron,

Size of distributing mains: 6 inches.

Available head: 99 feet (avorage).

Total length of distributing mains: % mile.

Number of water-takors: G4,

First cost of water-works: §5,000,

Average annual cost of maintenanee and repairs: Nothing.

TIDIOUTE : )

Population: 1,256 inhabitants.

Nameo of corporation: Tidionte Water Company (private).

‘Water obtained from: Springs and brooks,

" Total area of water-shed available: About 12 aquare miles.

Capacity of receiving reservoir: 39,200 cubie feat,

Wator first introduced: In 1871.

Description of main conduit: Length 3% miles, diameter 4
inches ; cast iron. : .

Description of distributing reservoir: Capacity, 39,200 cubic
{oet ; constructod of stone on bed of comont,

Sizos of distributing mains: 8 and 4 inches,

Available head: G0 pounds (averago).

Total length of distribnting maing: 24 miles.

Number of water-takers: 90,

Consnmption of waler: 150  gallons per day per head (esti-
mated).,

Ttirat cost of water-works: $26,000.

Average annual cost of maintenance and repairs; $850.

Number of fire-plugs: 13,

TOWANDA ¢

Population: 3,814 inhabitants,
Name of corperation: Towanda Water-Works (private).
Wator obtained from: Springs.

~Total area of water-shed available: b square miles,
Capacity of receiving reservoir: 750,000 gallons,
Water first introduced :  In 1880,
Deseription of main conduit: Casb iron,
Deseription of distributing resorvoir:  Barth bank.
Sizes of distributing mains: 12 to § inches,
Available head: 20 to 225 foot, ’
Total length of distributing mains: About 9 miles,
Filtering system: Sand, gravel, and charcoal; cloaned twice

a year, )

Number of fire-plugs: 50,

TREMONT :

Population: 1,785 inhabitants. :

Name of corporation: The Tremont Water and Gas Company
(private). X

Water obtained from: Springs and ravines.

Total aren of water-shed availablo: Alout 6 square miles,

Capacity of roceiving reservoirs: 1st, 3,000 gallons; 24, 18,000
gallons; 3d, 60,000 gallons; 4th, 600,000 gallons; one built in
ravine, 3 oxeavated. '

Cost of dam: §1,600.

Water first introduwced: In 1867,

Description of main conduit: Diametors, 6, 4, and 3 inches;
cast iron,

Discharging capacityé 100 gallons per minute.

Sizes of distributing mains : G, 4, and 3 inches.

Available head: 75 foet (averago).

Total length of distributing mains: About 12,000 feet.

Number of water-takers: 30. '

Consumption of water: 15,000 gallons per day (estimated),
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Tirst cost of water-works: About $20,000.
Average annual cost of maintenance and repairs: About §40.
Number of fire-plugs: 3. .
TUNKHANNOCK :
Population: 1,116 inhabitants,
Name of corporation: The Tunkhannock Water Company
(private).
Waler obtained from’ Springs,
Total area of water-shed available: About 200 acres,
Character of dam: The water {from five apringsin a ravine is
impounded by & dam immediately below cach spring, making
" a sories of reservoirs at different altitudes,
Cost of dam: Aboub §150.
Water first introduced : In 1870,
Description of main conduit: Length 6706 feet, dinmeoter 8
inches ; length 4,050 feet, diamoters 4 and 3 inches; cast ivon,
Size of distributing maing: 3 inches.
Available head : 125 to 150 feot.
Total length of distributing mains: 4% miles.
Numbor of water-takers: 200,
Consumption of water: 5 gallonsper hiead per day (estimated),
TFirst cost of water-works: About §12,000,
Average annual cost of maintonaneo and repaivs:  About 8150,
Number of fire-plugs: 10,
WILKESBARRE :
Population: 23,330 inhabitants.
Name of corporation: Crystal Springs Water Company (pri-
vate).
Water obtained from: Running streams.
Total area of water-shed available: About 40,000 acres.
Area and capacity of receiving veservoir: 1,100 acres; depth,
5 fest (average),
Cost of dam: $162,767 66,
Water first introduced: In 1871,
Description of main condnit; 7,632 fect long, 10 inches di-
ameter; 11,494 feet long, 8 inches diameter; 20,038 feol long,
6 incles dimmeter; 6,040 feet long, 4 inches diameter—ee-
ment; 5,052 feet long, 12 inches diamoter; 6,408 feet Joug, 10
inches diameter; 3,000 foet Jong, 8 inches diamoter; 11,200
feet long, 4 inches diameter—iron coated with coal-tar,
Deseription of distributing rescrvoir: Aren, 11 acres; on very
high ground; can supply consumers for ¢ months; water
runs through rocky bed,
Sizes of distributing mains: 12, 10, 8, ¢, and 4 inches.
Available head: 200 foot (averago).
Number of water-takers: 1,100.
First cost of water-works: $80,000.
Average annual cost of maintenance and repairs:  $800.
Number of fire-plugs: 60,
WiLntAMsrorT (1):
Population: 18,934 inhabitants,
Name of corporation: The Citizen and Gas Company of Wil
ligmsport (private). '
Wator obtained from: Mountain streams. '
Total aroa of water-shed availablo: About 25 square miles.
Area and capacity of receiving reservoir: 70 by 70 by 8 feet.
Water first introduced: In 1867
Description’ of main condunit: 8 miles long, 10 inches diame
ter; castiron, coated. :
Sizes of distributing mains: 12, 8, 6, 4, and 3 inches,
Available head: About 40 pounds (averagoe).
Total length of distributing maine: About 7 miles.
Number of water-takers: Alout 800,
TFirst cost of water-works: About $260,000.
Number of fire-plogs: 50.
WILLIAMSPORT (2):
Population: 18,034 inhabitants.
Name of corporation: Williamsport Water Company (private)
Water obtained from: Mountain springs.
Total area of water-shed available: About 5 square miles.
Capacity of roceiving reservoir: = 15,000,000 gallons,




GRAVITY

\\'m;m MBrowr (2)—CContinued,
u'm raotor of dernd 20 feot high,
Water figgt introdineod: In 1856,
1"‘f'ﬂ€31‘i\)t4i(»1\ of main conduit: Diametors, 16 and 8iuches
hm%ta of distribu Citg aing: 10 to 4 inches. .
:\’\*mluhhs heatl ;40 pounds (averagoe).
i*nt»ul length of Qistributing wains: 20 miles
Numbior of wator-taloery: 1,838, h
Pivst cost of wobor-works: $173,000,

;\:\'olju o annual cost of maintenance and repairs:  $3,500,
Numyop of fire-plugss 190, '

) 4 ]
WALy HEODE ISLAND.

Popralation: 6,304 inhabitants,

Stxler of copporation s Trivate.

Watoy ghtained Lrote: Springs.

Water fipst introduced: In 1876, :

I"“f‘f!l‘iplinn of ddistributing reservoiv: Size, 12 by 30 feet by 9%
Feot deep; built om hillside; fed by springs,

Rges of Ustribuwting maing: 4 and 3 inches.

Availuhlo head = 30 to 40 foot,

Toatanl tength of distributing maeins: 5,000 feet,

U ARE.
LA 2

Papaation: 3,306 ionhabitants,

Nuaes of corporation @ Togu City Water-Works (munieipal),

Water obiginedd frome: Logan xiver, .

Totnl aren of wantor-shed availablo: 130,000 acres.

tapeneity of recoiving reservoirs 150 gallons for ono distriet.

Chinrneter aml  cdimensions of dam:  Waler-snpply eomes into
venervoly throngh 1, ol R Canal Company, which dam is
% tuile from ressevoir, ‘

ot of daans S LS, 000,

Wi tor fiest introduced:  Soptembor, 1879,

Preseription of Cistributing reservoir:  Size 65 foet by 25 foot,
14 fest deopr 3 Duilt of voek laid in coment; 6 large and 2
nrnall compariments,  This reservoiris also the gotitler; water
pausses throngh geveens, draing ot bottom and cleans out sedi-
et ‘

Bize of distributing maiuw: 6 inches,

Availoblo head 3 100 to 160 feek

Fotal length of istributing mains: About 2 miles,

Nmnber of weater-takems: 15

Consumption of wakbor: G0 gatlons por head daily (estimated).

Firat cont of waober—works:  Abont §13,000. ‘

Filtoering systenr:  Only sereeny in resorvoir,

Nuwinber of fro-plugs: 1L

Bate Toaxn. Ciry:

Poprulation: 20,763 inhubitants.

Naano of corporation: Sulb Lake City Water-Works (muniei-
pral).

Wator obtuined from: City creck. '

Capacity of receiving vogervolrs: & small ones; Lotal capacity,
103,350 gallons, )

Chneacter and dimensions of dums  Ono small one of wood and
voclk, nenr the read of flume supplying reservoirs.

Coat of dam:  $10,000.

Water fiest intvodneod: In 187 )

Pregeription of mpin conduit: 969 foot long ; 4 feet wide, and 3
foeeot kigh; Galifornia redwood,

[isoharging capaeity: 24,000,000 gallons pex dny ; head 3 feot

ALVETREY), R

}’)lSHcril)tﬁt)n oF Qistributing reservoir: Ordinary tank, 28 by 16

H

foeot; 10 feots deopy; threo compartments for cleaning and re-
pradring. )
Hizmos of disteiliuting mains: 99, 18, 10, 6, and 4 inches.
Anvnilable hoead ; 70.01 pounds (nverage).

Total length of distributing maing: 104 miles.

~yrumber of water-takem: 700, e
Consumption of water: 200,000 gallons per day (estimated).
1 rat cont of <wnter-works: About §100,000,

SYSTEM.

Sarr Laxm Crry—Continned.
Average annual cost of maintenance and repairs: Between

$2,000 and §3,000.
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Filtering system: Ordinary screens, cleaned once a week,
Number of fire-plugs: 116.

YERMONT,

BrLLOWS FaLLs:

Population: 2,230 inhabitants,
Style of corporation: Munieipal,

~Water obtained from:

Total area of water-shed available:
Character and dimensions of dam :

Pond.

¥ square mile.
225 feet long, 3 feet high;

sarth ; trenching and planking across outlet, and filling sides
with heavy gravity rails 12 feet wide.

Cost of dam: $1,000,
‘Water first introduced :

In 1849,

Daseription of main eonduit: 9,440 feet long, 8 inches diam-

eter; cast iron,

Sizes of distributing mains: 7 and 6 inches.
Available head : 280 feet (average).

Total length of distributing mains:

Number of water-takers: 290,

Consumption of water: 84,000 gallons per day (estimated).
Trirst cosb of water-worka: $10,000.
Average annual cost of maintenance and repairs: §$400.

Number of fire-plugs
BrANDON :

33

Population: 3,280 inhabitants.
Style of corporation: Munieipal,
Water obtained from: Hiteheock pond.

Total area of water-shed available: 1 mile by  mile,

Cost of dam: $500.

5.56 miles.

Water first introduced: January, 1879,

Description of main conduib: 7,000 feet long, 12 inches diam-
ater; 23,465 feot long, 8 inches diameter; 7,853 fect long, 6
inches diameter; 7,938 feet long, 4 inches diameter; cast
iron, coated with coal-tar inside and outside.

Description of distribnting reserveir: A lake 1 mile long, +
mile wide; pipe enters 10 feet below surface; stona-paved
(by nature) with cobble-stones; supplied entirely by springs.

Sizes of distributing mains: 8, 6, and 4 inches.

Availabla head: 150 to 175 feet.

Total length of distributing mains: 3% miles.

NumDber of water-takers: 125.

First cost of water-works: Abont $40,000.

Average annual cost of maintenance and repairs: Abont $50.

Farr HAVEN:

Population: 2,211 inhabitants.

Name of corporation: Fair Hay

on Water-Works (municipal).

Water obtained from: Inman pond.

Aren of receiving reservoir:

Pond, 4 mile long, 1 mile wide;

banks of stone, 10 feet above water-line; overflow at one end

10 feet wide.
Cost of dam: $10.

Water first introdueed: December, 1880.
Sizes of distributing mains: 6,4, and 2 inches.

Available head: 80 to 100 pounds.
Total length of distributing mains:

Number of water-takers: 065

Firsh cost of water-works: §36,000

Number of fire-pluga: 26.

SAINT ALBANS:

Population: 7,103 inhabitants. o
Name of corporation: Saint Albans Watey-Works {mnnici-

pal).
Water obtained from:

Total ares of water-shed available :
Character and dimensions of dam:

Aboub 4 miles,

or §37,000.

Small streams,

2,000 acres.
400 feot long, from 1 {025

feet high; embankment, 2,150 feet long.

Cosb of dam:  $160,000.
Water firaf; introduced :

In 1672,
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SAINT Arpaxs—Continued.

Description of main conduit: 3% miles long, 12 inches diam-
oter; wrought iron, cement-lined. -

Description of distributing reservoir:
uting reservoirs are the same.

Sizes of distributing mains: 12 to 3 inches.

Available head: 60 to 150 feot,

Total 1onvtﬁ@0i distributing maing: 13 miles,

Number of water-takers: 550,

Consumption of water: 30 gallous per hoad daily (estimated).

Tirst cost of water-works: $150,000,

Average annual cost of maintenance and repairs:  $1,500,

Number of five-plugs: 54.

Reeeiving and distril-

VIRGINEA.

UNIVERSITY OF VIRGINIA:

Name of corporation: University of Virginia (state).

Water obtained from: Reservoir.

Area and eapacity of recelving reservoir:
gallons,

Chargeter and dimensions of dams:
feet long at Lottom, 1
built across ravine.

Cost of dam : - §2,218 12,

Water first introduced : In 1869,

Description of main conduit: 2 miles long, 4 inches diamoter;
cast iron,

Discharging capacity:
(average),

Sizes of distribnting maing:

Available head:
deficient.

Total length of djstribnting mains:

Number of water-takers: 18,

Consumpsion of water: 20 gallons per head per day (esti-
mated), ‘

First cost of water-works :  $22,380. ",

Tiltering apparatus: Strainer, m,uumndml by brick strocture 3
feet square, 10 feot highy well ig donble, spaco filled with
charcoal; cleaned onco in len years,

Number of fire-plugs: 6,

About 12,000,000

100 feet long at top, 40

8 feot high; lriek, lald in coment,

60 gallons per minuto; head, 70 feet

3 and'2 inches.
70 foot (avernge); watcr-supply sometimes

About 14 mile,

WINCUESTER :

Population : 4,958 inhabitants,

Style of corporation: Municipal,

Water obtained from: Timestone spring.
Water first introduced: In 1864.

SBize of distributing maing: G inches.
Availablo head: 42 foob (averago),

Total length of disbributing maing: 20 miles.
Tirst cost of water-works: $14,000,

Averago ammual cost of maintenance and repairs: «%800 to

%1, ()OU

"Number of fire-plugs: 24,

WASIINGTON TERRITORY.

WALLA-WALLA

Population: 3,688 inbabitants.
Name of sorporation: Walla-Walla Water Company (private),

Water obtained froms  Springs.
Cost of dam: $5,000. ‘
Water first introduced: In 18068,

Description of distributing reservoir: 125hy756feot; 9 fect deep,
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WarLa-Warra—Continued.
Sizes of distributing mains: 10 to 4 inches.
Available head: 20 pounds (averago).
Total length of distributing mains: 23,000 foet.
Number of water-takers: 175.
Trirst cost of water-works: $10,000.

WISCONSIN.
FonD DU LAC:

Population : 13,004 inhabitauts.
Style of corporation: Private,
Water obtained from: IPlowing fountain.
Water first introduced: In 1840,
- First cost of water-works: Ifrom $100 to $1,500.
Kuxosna (1):
Population: 5,039 inhabitants,
Name of corporation: North Side Water Company (private).
Water obtained from: Artesian wells,
Water first introduced : December, 1880,
Description of main conduit: ILength 1§ mile, diameters 6
and 4 inches.
Discbarging capacity:
pounds (average).
Size of distributing mains: ¢ and 4 ineches.
Available head: 30 pounds (average).
Totial longth of distributing mains: 1§ mile,
Number of water-takevs: 28,
Consumption of water: 50,000 gallons per day (estimatod).
Tirst cost of water-works: $83,000,
Averago annual cost of mmntenmwo and repuirs ;
Number of fire-plugs: 9.
Kevosma (2):
Population: 5,039 inhabitants.
Name of ecorporation: Park City Water Counumy (private).
Water obtained from: Artesian wolls,
Arvea and capacity of receiving reservoir: Well, 1,365 feet
deep, 6 inches bore; 1,500 gallons per minute,
Water firgt introduced :  June, 1380.
Sizes of distributing mains: 6 and 4 inches,
Available head: 100 feot (average).
Total length of distributing maing:
Number of water-takers: 230,
Firsb cost of water-works: $17,000,
Avemgo anpual (,ost of maintenance mul rapiirs:
$1,20
Numbel of fire-plogs: 22,
Pramm pu Curey: ‘
Population : 2,777 inhabifants.
Name of ecorporation: Prairie du Chien Artesian Well Com=
pany (private). ‘
Water obtained from: Artosion wells,
Capacity of recoiving reservoir: 640 gallons per minute,
- Cost of dam:  §3,000,
Water firgt introduced: In 1876,
Sizo of distributing mains: 6 inches.
Available head: 20 to 40 feot; water-supply sometimes deli-
cient, ‘
Total longth of distributing maing:
Number of water-takers: 24,
Fivst cost of water-works: §4,500.
Average annual cost of maintengncee and repairs;  $50.
Number of fire-plugs: . 7.

7,000 gallons por miunute; head, o

About §300,

5 milos,

About

1,500 fuet,
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