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ANNOUNCEMENT 

cr:HE general interest which has been mani•

fested by the citizens of Louisville in 

both the constructive details and the 

methods of operation of the Water Works 

in general. and the Filtration Plant in partic• 

ular. warrants the conclusion that a brief recital 

of some of the historical and statistical facts 

relating to the organization of the Company. 

the construction of the works. and a condensed 

description of the principal mechanical f ea tu res 

and their operation. will be received by the 

public with some mark of approval. To that 

end this pamphlet is submitted. 

May 16. 1911. 

I 
1 

' i 

/' 

·I

! I 



J 
� 

� 
� 

l'.i 

! 

. f .'

' 
I 

,,1 

'j' I •I

li 
• I 

·,ii
'1

11

J! 

I 

:I, 
! 

The Louisville Water Company 

HISTORICAL 

cr:HE Louisville Water Company was in
corporated under an Act of the State 
Legislature in 1854, with a capital of 
$1,000,000, divided into I 0,000 shares 

of a par value of $100 each. From its incipiency 
it became a quasi municipal corporation through 
the purchase by the city of Louisville in 1856 
of 5,500 sh�res of the capital stock, and in 1859 
of 2,200 additional shares. In later years the 
city gradually acquired the remainder of the 
stock, thereby securing complete ownership of 
the Company. Until March 21, 1906, the city 
exercised its control through the Board of Direc
tors appointed by the Sinking Fund Commis
sioners, but from and after that date, in conform
ity with an Act of the Legislature, the full man-
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agement and control of the Louisville W �ter Com
pany was vested in the Board of Water Works. 

The first active Board of Directors, which had 
charge when the original construction of the 
Water Works was inaugurated and completed, 
consisted of A. Harris, President, and D. S. Bene
dict, D. L. Beatty, T. C. Coleman, H. T. Curd, 
A. C. Badger, and Wm. Inman.

CONSTRUCTION 

In 1856 the actual construction of the Water 
Works was commenced, and in October, 1860, 
water was first deliyered by the present Cornish 
Pumping Engines at River Pumping Station No. I 
into the reservoir occupying the site on the hill 
at the rear of the old Country Club building, and 
from there distributed to the city through the 
twenty-six miles of mains constituting the initial 
distribution system. 

The following summary of the cost of the 
original works may prove to be of intere�t: 

Real Estate ---------- ---------- ---· ---- $44,928.64 
River Work---------- . ----·-- -· -· ---- 26,649.26 
Pumping Station and Chimneys. - .. ------ I 02,590.38 
Pumping Engines -------'-- . ---- -- - - . -- 117,753.64 
Stand-pipe---· ------- ---- . ------------ 31,286.68 
Coal Houses ----- ------ ------ ---- ------ 5,684.01 
Reservoir --------. --- . ---- -- ---------- 74,535.37 
Pipe System ----------------------·---- 317,624.59 
Improvements to Grounds ... --- .. -- . ---- 52,552.34 
Contingent Expenses-------- -·--· ------ 55,850.90 

$829,455.81 
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The original plant of the Water Company, in
cluding the Pumping Station and equipment, the 

old reservoir, and the pipe system, was designed 
by Mr. Theodore R. Scowden, assisted by Mr. 

Charles Hermany. Mr. Scowden resigned on 
January I, 1861, and was succeeded by Mr. Her
many, who retained the position of Chief En
gineer of the Water Company from that date 
until his death in January, 1908, and to these 
two eminent engineers at the beginning, and to 
Mr. Hermany alone during all the ensuing years 
of his successful career, is due the credit for the 
magnificent work which has characterized the 
plant of the Louisville Water Company. 

Probably no community ever started out with 
a better initial equipment for its water works 
than Louisville, a fact which can be readily ap
preciated when it is realized that the pumping 
machinery then installed-fifty years ago-was 
maintained in active daily operation until 1909, 

and is to-day capable of being utilized should 
occasion require. This original pumping plant, 
which was built by Roach & Long, of Louisville, 
consisted of two Cornish engines, having a com
bined capacity of twelve million gallons in 

twenty-four hours, and for over thirty years 
these pumps continued almost uninterruptedly 
to furnish a water supply ample for the con
stantly increasing demands of the city. From 
1879 to 1903 the small Blake pumps, which were 

---
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River Pumping Station No. 1-
0ld Cornillh Pumpa 
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installed as an auxiliary to supplement the Corn
ish pumps, operated intermittently, but only sup
plied an average of seven hundred thousand 
gallons per day during the fourteen years of their 
useful existence. 

In 1893, thirty-three years after the original 
installation, River Pumping Station No. 2 was 
completed and the Leavitt sixteen million gallon 
vertical compound pumping engine placed in 
service and this, in conjunction with the Cornish 
engines, pumped all the water necessary for the 
city's comsumption until early in 1909, when the 
twenty-four million gallon vertical triple-expan
sion pumping engine was placed in commission. 

Crescent Hill Reservoir was contracted for in 
1876, and completed in December, 1879, from 
which date to the time Crescent Hill Pumping 
Station started in operation the city water supply 
was fed from .the reservoir, and the pressure 
throughout the city was limited by the head due 
to the water level therein. 

During 1896 and 189 7 a series of experiments 
were conducted with a view to filtering the city's 
water supply, the result of which �as the design 
of the present filtration plant. This investigation 
was one of the pioneer movements along the 
line of water purification for a municipal supply 
on an extended scale, and the results of these 
experiments, and the data secured thereby, have 
been fa,r-reaching in the promulgation of a 
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PLAN 

River Pumpino Station No 1_ Turbine-driven Centri,/uoal P;,mp 

broader and more scientific knowledge of the 

subject of filtration. 

In 1898 the first step in actual construction of 

the filter was taken, through the letting of the 
contract for the Clear Water Basin and Filter 
House. The work under this contract was not 
completed until 1902, and the construction of 
the coagulant house and filter tanks was finished 
shortly thereafter. 

The Clear Water Basin is a covered concrete 
reservoir 392 feet wide by 460 feet long and 22 

feet deep. The roof consists of a series of 
groined arches supported by massive concrete 
columns each 40 inches in diameter and 22 feet 
high to the springing line of the arch and spaced 
22 feet apart from centre to centre. This basin 
covers an area of 180,000 square feet, and has a 

capacity of twenty-five million gallons. The 
Filter House is located over the easterly end of 
the Clear Water Basin, and is of ample size to 
accommodate the construction of another set of 

filter beds of the same capacity as the present 
filter. 

In 1903 a contract for two twenty-four million 
gallon triple-expansion pumping engines and 

boiler equipment for Crescent Hill was awarded 
to the Holly Manufacturing Company, and dur
ing the same year the construction of the Crescent 
Hill Pumping Station and Boiler House was 

started. Work on these structures and on other 
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portions of the filtration plant progressed slowly 
for several years. The two pumping engines 
were finished and placed in service in July, 
1907, and the filter plant as originally designed 
was pronounced complete and ready for opera
tion in February, 1908. 

Owing to the fact that certain features of the 
strainer and washing system in the original de
sign (which had worked successfully in the ex
perimental stages) proved to be inadequate to 
the requirements of actual operation, extensive 
alterations had to be undertaken in the re-design
ing and remodeling of the filter beds, in conse
quence of which successful operation of the 
filter plant was not finally realized until July, 
1909, since which date the citizens of Louisville 
have enjoyed the luxury of a supply of perfectly 
clear, wholesome water. 

In September, 1907, contracts were entered 
into with the Holly Manufacturing Company, of 
Buffalo, N. Y., for a third twenty-four million 
gallon pumping engine for Crescent Hill Station, 
and with the Allis-Chalmers Company, of Mil
waukee, Wis., for the twenty-four million gallon 
pumping engine for the River Pumping Station 
previously referred to. Both of these engines 
were completed ready for operation in Decem
ber, 1908. 

The Coagulating Basin, which was not in
cluded in the original plans for the filtration 



plant, was contracted for in June, 1909, and
completed in 1910, and while the filter might
have been operated without this basin, much

. , better results in the way of coagulation can be
'. ,; � obtained through its use.

IMPROVEMENTS
The most important improvements now under

contract and to be completed in 191 I are the con
creting of Crescent Hill Reservoir; the construc
tion of the Intake and Screen Tower at the River
Station, and the installation of the thirty million
gallon Steam Turbine-driven Centrifugal Pump to
replace the Cornish engines at River Station No. I.

The work on Crescent Hill Reservoir is de
signed to curtail the leakage, improve the results
from sedimentation, and facilitate the work of
cleaning.

The Intake and Screen Tower, with its con
nections, will increase the capacity of the conduits
leading to both pumping stations, and will provide
improved facilities for screening the water before
it reaches the pumps.

The new Centrifugal Pump, with a capacity
of thirty million gallons in twenty-four hours, is
intended for a reserve, providing a total pump

. age capacity of seventy million gallons daily at
: the River Stations. A new boiler plant, with

automatic stoker, induced draft and superheater,
is included in this contract.



OPERATION 

cr:HE water supply for Louisville is taken
from the Ohio River through a steel
lined conduit to Station No. I, and 
two submerged iron pipes, each thirty

six inches in diameter, to Station No. 2, the 
outer ends of which are protected by a timber 
crib built about one hundreq feet· from the 
southerly shore line. Through these the water 
is conducted to the pump wells of the pump
ing stations, whence it is forced by the large 
pumping engines up to Crescent Hill. Reservoir 
through four cast-iron pump mains, two thirty 
inches and two thirty-six inches in diameter and 
about two miles long. The level of the water 
in the reservoir when full is 175 feet above low 
water in the river, but the frictional resistance to 
the flow of the water through the long mains 
raises the pressure against the pumps to a 
dynamic head equivalent to about 190 feet. 
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From Crescent Hill Reservoir, where the 
muddy water has an average of three days' sedi
mentation, it flows into the new Coagulating 
Basin, directly across the road, where the coagu
lant in the form of aluminum sulphate solution is 
introduced, through which medium th� greater 
portion of sediment and other impurities remain
ing ii) the water are -precipitated, and the partially 
clari6ed water is then conducted to the sand 
filter beds, where all remaining foreign matter is 
filtered out and the pure effiuent run off into the 
clear water reservoir, ready for distribution 
through the mains. 

FILTRATION 

, The process of filtration is a comparatively 
, simple pne, and in general principle the system 
i employed for filtering the Ohio River water at 
! Louisville differs but slightly from the methods
j which have been in use in other localities for a
I number of years.

j 
As now constructed the filter plant consists,

1 first, of a Coagulating Basin having two compart-
1 ments, one 80 x 340 feet with a capacity of four 
; million gallons, and the other I 60 x 340 feet 
I containing eight million gallons, each about 
! twenty feet in depth, with baffie walls to divert
·the direction of the flow of water; second, a
solution tank in duplicate, each section holding
140,000 gallons, where the aluminum sulphate
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solution is mixed and stored, and from which it 
is conveyed to the Coagulating Basin ; and third, 
the Filter proper, consisting of six filter beds, 
each 30 x 72 feet, giving a total area of 12,960 
square feet, or three-tenths of an acre, and a fil
tering capacity of thirty-six million gallons per day. 

The aluminum sulphate or alum is dissolv_e_a�----
in the solution tank, usually in the form of a two-
per-cent solution, and is conveyed thence 
through four-inch pipes to the regulating cham-
ber of the Coagulating Basin, where it is mixed 
with the turbid water as it Hows in from Cres-
cent Hill Reservoir, the quantity of alum varying, 
with the degree of turbidity, from one-half grain 
to upward of two grains per gallon of water 
treated. After receiving the sulphate solution 
the water Hows gently through the winding 
passage formed by the baffie walls in the Coagu-
lating Basin, allowing the coagulant to perform 
its part of the work of clarifying and purifying the 
water. The action of the coagulant tends to 
collect the minute particles of clay held in sus-
pension in the water into masses or "Hoc," at 
the same time enmeshing the bacteria, and these 
Hocculent masses are rapidly precipitated, there-
by effecting in a few hours a greater percentage 
of clarification than could be gained by several 
days' plain subsidence. 

At the end of its passage through the Coagu
lating Basin the water is drawn off from near the 
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surface, flowing by gravity through a forty-eight 
inch main to the filter, and distributed equally 
over the different filter beds, where the final 
process of filtration takes place. 

This final action of the filter, when stripped 
of all technical verbiage, is simply a straining 
process. The filter is a large steel tank contain
ing a bed of sand and gravel thirty-four inches 
in depth, with a strainer system at the bottom, 
through which the water passes into the effluent 
collectors, after percolating through the sand in 
the process of filtration, and through which the 
water for washing the filter also is forced. The 
stratified gravel ,,js placed around the strainers, 
the layers of fin�r particles at the top, �nd held 
in place by means of a woven wire scfeen, and 
above this is the bed of sand. 

As the water which flows from the Coagu
lating Basin is distributed over the top of ·this 
bed, it passes down through the sand, which acts 
as a strainer, and practically all of the remaining 
matter held in suspension in the water is col
lected on the uppermost surface of the sand layer, 
the coagulation of the solids aiding this process 
by forming a gelatinous film on the sand surface. 
On an average only a fraction of one per cent 
of the bacteria contained in the river water find 
their way through the filters, and these are mostly 
saprophytic organisms, the less resistant patho
genic or sewage - organisms, which alone are 

I 
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disease-producing, being almost entirely re
moved. 

The level of the water on the filters is auto
matically maintained at a depth of about eigh
teen inches above the sand level, and its rate of 
flow through the sand bed is regulated by means 
of a submerged orifice, which at all times con
trols the quantity of discharge, maintaining it at 
a uniform rate of approximately 4,500 gallons 
per minute for each bed, the success of filtration 
being largely due to this uniform control. After 
a certain period, varying with the turbidity of 
the water or the prevalence of micro-organisms, 
the sand bed becomes so clogged as to impede 
the passage of the required amount of water, and 
it has to be thrown out of service and washed. 
This is accomplished by reversing the current 
and forcing clear water upward from the bottom 
through the sand at a rate and under a pressure 
sufficient to keep all of the sand in suspension for 
three or four minutes, when the mud which has 
been collected on the sand surface during the 
a run" is carried up by the flow of wash-water, 
overflowing into the wash-water troughs, and 
discharging into the sewer. After this washing 
the bed is again ready to perform its functions 
for another n run." 

The results obtained through the operation of 
the filter have been satisfactory in every particu
lar. The turbidity of the Ohio River water, 



which is sometimes as high as 5,000 parts per

million, has been uniformly reduced to zero, or

absolute clarification, and the bacteria has been

reduced 99 per cent. The total hardness of the

water has not increased, and there is not the

slightest perceptible evidence �f any alum re

maining in the filtered water.

A better comprehension of the work done by

the reservoirs and filter is conveyed by the state

ment that over seven thousand (7,000) tons of

mud is removed annually from the water sup

plied to the city, equivalent to about twenty

wagon loads daily. In this process of removal

Crescent Hill Reservoir takes out about 42 per

cent, the Coagulating Basin 46 per cent, and the

filter proper the remaining 12 per cent. When

the improvements now being made to Crescent

Hill Reservoir are completed, the results ob

tained by sedimentation alone will probably ex-

ceed 50 per cent. 

PUMPAGE 

Prior to the construction of the Filter Plant

and Pumping Station, the water pressure in the

city, as previously noted, was that due to the

height of water in Crescent Hill Reservoir; but

through the process of filtration and the transfer

of the final source of supply to the Clear Water

Reservoir, there was an average loss of .head of

over forty feet. In order to overcome this loss
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in elevation, and to furnish the additional pres
sure adequate to the growing demands of the 

#city, re-pumpage had to be resorted to, and to 
meet this condition the pumping station at 
Crescent Hill was designed. 

The water from the Clear Water Reservoir is 
pumped up into the riser of the stand-pipe at 
Crescent Hill to a height of about one hundred 
feet above the level of Frankfort Av�mue, result
ing in a pressure of forty pounds per square inch 
at the engines and from seventy to seventy-five 
pounds in the commercial center of the city. 
This is approximately twenty pounds greater 
than that obtained under the conditions existing 
prior to the construction of Crescent Hill Pump
ing Station. 

The elevated steel tank or stand-pipe has a 
capacity of 1,200,000 gallons, and the top of the 
tank is 220 feet above the street level. It was 
designed and built with a view to pumping the 
city's water supply up to that elevation, and as 
the ultimate object increasing the water pressure 
to one hundred pounds per square inch at the 
engines, or sixty pounds per square inch greater 
than the present normal pressure. Experience, 
however, demonstrated that many of the water 
mains could not safely withstand this proposed 
increase, and as there appears to be no legitimate 
reason for maintaining such a pressure, the tank 
has never been utilized in actual operation. The 



use of the riser to the stand-pipe is confined to 
its value as a safety-valve, or balance to the 
pumps, under sudden variations of pressure, re
sulting from rapid fluctuations in the quantity of 
discharge or consumption. 

DISTRIBUTION 

The water supply is distributed throughout the 

city and its environs by means of 350 miles of 
cast-iron mains, varying in size from three inches 
to forty-eight inches in diameter. There are 68 
miles of main supply arteries twelve inches in 
diameter and over, and 282 miles of distribution 

pipe from three inches to ten inches in diameter. 
From these mains the water is conducted to 
dwelling houses and industrial plants through 
over 35,000 service connections, averaging thirty 
feet each, or 200 miles in total length. Hence 
an aggregate length of 550 miles of water pipe of 
all sizes is required for the distribution of the 
water supply to consumers-an amount sufficient 
to lay a line from Louisville to the Atlantic Sea

board. 

CONSUMPTION 

The present rate of consumption averages. 
over twenty-two million gallons per day, equiva

lent to one hundred gallons per day for each in
habitant of the city, taking as a basis for popula-



tion the recent figures submitted by the Govern
ment Census Bureau, and while city water is not 

furnished to all of the inhabitants of Louisville, 

owing to the prevailing use of cisterns and wells 

in many sections, there is a relatively large popula

tion outside of the city that is being supplied, and 

this suburban consumption should tend to off set 

in part the number of city residents not so 

supplied. 

DEVELOPMENT 

The steady growth and development of the 

business of the Water Company is shown by the 

following tabulated statement, giving the records 

for each decade : 

Total Miles Total No. of Averare Dally 
Year of Water Mains Services Installed Consumption 

Laid to Da1c:, 10 Date of Water 

1861 ,25.95 512 640,627 Gals. 

1870 57.95 3,436 2,817,299 .. 

1880 II 1.29 7,506 6,567,141 .. 

1890 154.94 13,512 11,874,688 .. 

1900 230.52 21,751 16,037,039 .. 

1910 348.27 35,159 22,130,917 .. 

ADM1N1STRA TION 

The affairs of the Louisville Water Company 

are administered by the Board of Water W arks 

and its executive officers and employes, with head

quarters at the home of the Company, on Third 
Street, between Walnut and Green streets. 

•/ 
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ConCTete Tank for Wash-water Suppl11 

The new office building, which was erected 

in 1910 at a cost of $60,000, is one of the most 

commodious and best equipped offices of any 

Water Works department in the country, afford

ing ample accommodations for all of the admin

istrative officers and employes, and designed to 
facilitate their work, as well as to accommodate 
the public in its business relations with the 

Company. 

REAL ESTATE 

The real estate owned by the Water Company 
is valued at over $400,000, and consists of the 
lot on Third Street, 145 feet frontage by 232.5 feet 

deep, on which the office, storehouse and stables 

are erected; the storage yard at Brook and Walnut 

streets, 7 4 by l 7 4 feet ; the tract of land on both 

sides of Long Avenue, extending east from Stiltz 
' Lane and south of Frankfort Avenue, containing 
33.14 acres, on a portion of which are erected 
the Filter Plant and Crescent Hill Pumping Sta
tion ; the tract �t Crescent Hill, extending from 

Frankfort Avenue to Brownsboro Road, on a part 

of which Crescent Hill Reservoir and the Coagu
lating Basin are built, containing 128.29 acres, 

and all of the tract of land which embraces the 

River Pumping stations ; the Golf Links, the old 

Country Club, and the old Reservoir, containing 

242.5 acres. The wisdom displayed in acquir
ing this property for the use of the Water Works 

I 
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will be more fully appreciated in the future as 
the requirements of the service demonstrate its 
necessity for the extension of the plant. 

VALUE OF PLANT 

The following r�sum� of the most important 
features of the Water Works shows the present 
value of each, and the total value of the plant: 

Real Estate and Buildings ---------------- $402,621.62 
River Pumping Station No. I, with Engines 270,720.13 
River Pumping Station No. 2, with Engines 844,564.15 
Crescent Hill Reservoir�------------------ 673,673.90 
Crescent Hill Pumping Station-Building -- 214,982.44 
Crescent Hill Pumping Station-Engines 

and Boilers·--- •. ------------------ --- 509,218.16 
Crescent Hill Stand-pipe ---------------- - 74,738.35 
Filter, Clear Water Reservoir, and Labora-

tory . _. --- ---- . _. ------- •• _ .. -------- I ,081, 171.18 
Coagulating Basin---- . ------------------- 130,067.68 
Pipe System----- ----------- • ------------ 3,903,835.38 
Minor Buildings at Crescent Hill---------- 7,908.03 
Stock and Equipment------------ ------ . - 47,377.37 

Total Value of Plant------------------$8,160,878.39 
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PUMPAGE AND STORAGE 

FACILITIES cr:HE present equipment of River Station
No. 2 has a pumping capacity of forty 
million gallons per day, and when the 
proposed improvements at River Sta

tion No. I are completed and the new Centri
fugal Pump installed, there will be a further 
reserve of thirty million gallons, or a total avail-

f able pumpage capacity of seventy million gallons 
per diem, equivalent to three times the average 
consumption of the city. 

At the Crescent Hill Pumping Station there 
are three pumps, each capable of delivering 
twenty-four million gallons of water in twenty

four hours, or a combined daily capacity of 
seventy-two million gallons. 

The Filter Plant has a total filtering capacity 
of thirty-six million gallons per day, but should 
not be relied on to furnish more than thirty mil
lion gallons, leaving one bed always in reserve . 
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The water storage facilities consil!t o! C:-e�1�enr. 
Hill Reservoir, with an area of i52;006 ·square 
feet (seventeen acres) and having a capacity of 
one hundred million gallons, and the Clear Water 
Reservoir, with a capacity of twenty-five million 
gallons. The Coagulating Basin contains ap
proximately twelve million gallons of 'water, but 
should not be considered in the light of a storage 
supply. The combined contents of Crescent Hill 
Reservoir and the Clear Water Basin, amounting 
to one hundred and twenty-five million gallons, 
could be depended upon to supply the city for 
four days at the normal rate of consumption in 
the event of some unforeseen emergency which 
might interrupt the supply from the River Station. 
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SUMMARY OF STATISTICS 

1 9 1 0  

Date of Construction of Works .•••... -•.•••.•• 1856-1860 
By whom owned.City; managed by Board of Water Works. 
Source of supply ..•• - --....• ----...••...... Ohio River. 
Mode of supply .... Pumping to Reservoir and Stand-pipe. 
Miles Qf Mains, 3 inches to 48 inches diametet:---·-· 350 
Number of Fire Hydrants in use. ---. -·· -.. -. -·---· l, 105 
Number of Fire Cisterns in use---· .... ----........ 670 
Range of pressure on mains. --·40 to 75 pounds per sq. in. 
Number of services .. ·---····· .... ------- ------35,159 
Number of meters ---· ---------· ···-----.... -·-- 2,847 
Total consumption for year 1910 ··--.. 8,077,784,730 Gals. 
Average daily consumption----.. ------.-22, 130,917 Gals. 
Average quantity daily per consumer (approxi-

mate)·-__ ----. ------· -----· -----........ JOO Gals. 
Total quantity of water metered---- .. 2,740,957,700 Gals. 
Percentage of water metered----··- ----··-···---- 33% 
Cost of pumpage, per million gallons, River Station. $2.59 
Cost of pumpage, per million gallons, Crescent Hill 

Station .. ----• ----.... --. --------• --... ---. $2.59 
Total cost of pumpage, p.-r million gallons, both 

stations --··----- ---- ---- .• -·-----·-----.... $5.18 
Cost of filtration, per million gallons ...•.. -·------- $3.46 
Cost of pumpage and filtration, per million gallons-. $8.64 
Cost of supplying water, per million gallons, based 

on total operating expenses ... -·----· .... _ ... $26.69 
Coat of supplying water, per million gallons, based 

on operating expenses and interest-... '. •...• -$35 65 
Coal consumed per day, River Station -------- 16.8 tons. 
Coal consumed per day, Crescent Hill Station-- 12.7 tons. 
Total coal consumed per day for pumpage ---- 29.5 tons. 
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