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acre of sand surface, and a ciear watcr rcserv'oir %itht a c1pacity
of 6ooooo gallons. There %viIl aise bc provided an offict.
building contaiuing ftîlly cquipped cliemical and bacteriologicali
laboratories. Tlîc price for the sand and gravel included the
ticcessary screcuîing, %washing and putting in place. Thc sand
wvashcr ks of the ejector type. The bids art as followvs:

acre, dcpenditng upion thc wages paid. At Mouint Version, 'I.Y..
thc shovcflcrs and barrow whecelcrs arc paid $î.zo per day, and
Uic sCraper7s $1.25. Chas. Fowier, for tuaîy years in charge of
thc filtcrs iii Poughkccpsie, N.Y., says tlîat 0oe man working
une fleur ks rcquired for evcry 150 square foot of surface cleaned
and rcmiovcd. This woîîld cost at $î.so per day, about $43.50 per

Material. Quta nhih es.

Sliale rock excavation.................... 5,ooo cubic yards
Eartdi excavationî (above grade) ........... Go,ooo cubie yards
El.!th excavation (bclov grade) ............ 3,000 culie yards
Rolled clay and gravel embanknicnts ....... 21,000 cubic yards
Silt and loain filling .................... 23,000 cubic yards
Geaieral filliîîg (rolled)..........8,ooo cubic yards
Puddle iii place......................... 13,000 cubic yards
B3roken sioule or gravel for liîîing ........... 1i,900 cubic yards
Soddiîg ........ ................... ... 3,000 square yaids
Sceding............. .................... 8acres
Gravel in ro.adway rolled................ ... 8oo cubie yards
Vitritied brick laid as paving ............ ... 120 M\
Stone culrlhilg........................... 8w tincal feex
*Coi.crete ini floors ..................... r i ,ooo cubie yards
*C<>icrete iii vaulting.................... 7,000, cubie yaras
Otlier conecretc ......................... 3,000 cubic yards
*Brick wvork............................ 4,500 cubic yards
Inîportcd Portland ceiient................500o bbls.
American Portland ceinent............... il.00 bbls.
Rosendale ceint ....................... 1.500 bbls.
Furnishing anîd placing 2-inci dtrain pipe

in piers............................
2-illch agriclttnral drain pipe .............. 2,000 litieal ect
'6-inclt drain pipe. opent joints............ î6,ooo linca-l feet
Fnrnishiîîg and liying -l vitrified pipe

cernent joints ......................
*Placing aIl gates, etc., furnisticd b>y board...
*Ftirîisltiîg and placing ail cast-iron pipe

and specials .......................
*li on filler covers....................... 672 cadli

iSnd washing apparatus................... 2 sets
*Sand run fixtures....................... 8 ecdi
*Regulator houses....................... 8 ecdi
'O0ffice andl laboraîory building.. ...
*Filter gravel ini Place ................... ,ooo cubic yards
*Filter sand in place.................... 36,000 cubic yards
Split stone lining ....................... 2,000 square yards
Rolngli Stonle paving ...................... 200 square yards
Fasteners furnishicd and placcd in concretee

vauiting ............ ............... 3.000
Iron fence.............................. 85o linenl ect
Connection witlî ptinp-well and closing old

intake................ ............

Total ............................

The itenms of special intcrest arc rnarkcd tîtus
It will thus bc seen tilat a covercd fitter plant of this area

(5.6 acres) wvidî suttling basin, clear water basin, and ail otîter
appurtenaticcs coînpletc can be built for less thian $56,ooo per
acre. For further details and informnation concerning tItis plant
sec Engineering News, Feb. totli and Oct. 20111, i898.

The total cost of maintenance of a filtration plant is mnade
up of tîte opcrating cxpcîîses, and the intcrest and sinking fund
charges. The foriner-the operating expenscs-comprisc:
(a) The cost of stipcriiitcndcnicc, and oi attendants to look after
the regulation, etc.; (b) the cost of scraping and removing the
sand, (c) the cost of ':iaslîîng the sand; (d) the cost of repiac..
ing the %vashced sanci wlicn rencwal of the bcd becomcs nccessary.

It is only ini vcry large plants that a special superintendent
is rcquired, so îlîat the expense for tiîat purpose wouid not forin
a very large part of tîte total cost. The proper hiandling of the
gates, and the running of the plant ini generai requires a degre
of intelligence considerably above that of the ordinary laborer.
The wages of the gateinen tlierefore ill bc from $2 10 $3 pcr
day. Scraping and rcmoving îîe sand by wheelbarrows scems
10 cost, intier ordinary circtinistances, betwcen $.4o and $5o per
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acre. Lindluy gives 3o days at Io flours cadli for evcry aIcrc,
which at thet saine rate is $45 per acre. 11» the sinaîl plants aI
Ilion, N.Y., and Ashland, Wisconsin, the cost is It tc rate of
about $50 per acre. The cost ofsanid %vashing varies with tîîe
nîcUihod entiployed. lit Pougltkeepsite, %vihen îhev îîsed a simple
inclinced trotigl and %vater jet, it cost as higli as $1,50 per yard.
By inproving their methods thecy rcduced tItis cost, titi to-day
it is only 27 cents per yard. In Hudson, the cost is 20 cents per
yard, and in Ilion i8 cents. In Germanyv it varies frOM 14 t0 20
cents per yard.

The periadical replacing of the sand in tîte bcd miust bc
donc carefully of course, bîît shotild not cost, incltîding what-
ever is necessary te bc donc to tite permanent layer, more than
40 cents per cubie yard The cost of these varions operations
wviil of course depcnd upon the scale on %vlici icy are carried
on. It will obviously be casier to keep the pîrice low with a large
plant than a sniail one. In the case of the former a force of
gatemen and liborers can bc pcrîniaiently cmployed. In the
smalcr plants the operahions of scrapiîîg aîîd sand washing oniy
take place ait intervals, aîtd are pcrforîned by laborers hircd
temporarily for the purpose, or by ernployces [rom other parts


