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Report of CommissJon of Water Wor�s Engineers. 

Kansas City, lllo.,, 
February 5th, 1902. 

To the Honorable Board of Public Works, 
Kansas City, Mo. 

GENTLEMEN.: In compliance with letters received from your 
board appointing the undersigned a Commission "for the pur
pose of making an examination as to the present condition of the 
water works system of this city, with a view to ascertain wl1at 
steps are necessary to be taken to place said plant in a thor
oughly efficient, adequate and safe condition for the proper 
supplying of water to this city," ,rn met for the first time for 
that purpose in this city on the morning of October 29th, 1901. 
After asking your Board for more definite instructions, we im
mediately proceeded to a careful and exhaustive examination 
of the pumping station, intakes and basins at Quindaro, Kan
sas; the pumping plant and basins at Turkey, Creek station in 
this city, and gathered what information we could regarding 
the condition of the '' flow line'' so called between these t\l·o 
stations. an<l of the distribution system throughout the city. 

A brief history and statement of the water works system 
may be in order that our report, and the rensorn; and motives for 
our various recommendations as hereinafter submitted, may be 
more readily understood. 

'£he original works were built under a franchise granted 
to the National ·water "\Vorks Co. of New York, under Ordinance 
No. 10,524, approved October 27, 1873. The plant was designed 
and constructed for a population of about 35,000, not over one
fifth of whom became patrons of the Company, and hence, like 
many other franchise systems., was built upon a scale limited by 
the immediate demand upon the works and without any at
tempt to provide for the additional growth of the town or a 
greater supply of ·water, the result being that the Company 
attempted to meet the increased demand by extensions hert., 
additions there, one makeshift, then another, until there was a 
city of 90

J
OOO people in 1886 dependent upon a village plant 

for its domestic supply and fire protection. In answer to a 
clamorous demand from the public for an improved water sup
ply, the National Company built the Quindaro and Kaw Point 
stations, and transferred the source of supply from the Kansas 
River to the Missouri River at Quindaro. Under this change 
the plan of operation was to pump the water from the Missouri 
River at Quindaro into settling basins, which were supposed to 
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be at _the necessary elevation to permit sufficient water to flow 
by gravity to the Kaw Point and Turkey Creek Stations, at 
which points it wlls pumped direct into the mains for domestic 

' consumption and fire service. It was found, however, that the
necessary amount of water would not flow by gravity from 
Quindaro to Turkey Creek station, and provision had to be made 
for increasing the flow through the 36!-inch conduit by pumps, 
and this is the method still in use. 

These improvements enabled the Company, and has enabled 
the city since it cnme into possession of the plant, to send from 
Quindaro to the city sufficient water to meet all ordinary de
mands. The policy of the Company had been one of the exten
sion of small mains over a large territory for so many years that 
tl1e city finds it impossible to force through these an ·adequate 
supply to meet the requirements in certain sections of· the city. 

S't1ch in brief was the character of the plant which came 
into the possession of the city September 1st, 1895, by a decree 
of the United States Court, which required the city to pay for 
the plant, exclusive of Kaw Point station, $3,100,000, an amount 
which covered a. "going value" in additon to the aetual valu
ation of the physical property surrendered to the city. 

The plant that became the property of the city, comprised 
the following: At Quindaro, sixty-three acres of land, including 
Intake Pier, Pumping Station and Settling Basins, with a single 
flow line from the Basins to Tm·key Creek. 

At 'l'nrkey Creek ten 1rnd nine-tc>nths acres of land, inclucl
inA" Pmimin� Gtntion and Storage Basins. 

At Holly and 21st Streets, two and five-tentl1s acres of land, 
inclnding the Storage Reservoir and a Distribution System con
sisting of 124 miles of water mains, from four to thirty inches 
in diameter, with hydrants and valves attached. 

At '3econd and l\Iain Streets, one lot 60xl42, used for stable 
, and storage purposes. 

During city ownership of six and one-half years the plant 
has furnished all the water for general city use, and has from 
the revenue of the department made extensive repairs to the 
walls of the settling basins at Quindaro, and to the storage 
basins at Turkey Creek and Holly Street R€servoir. Besides 
necessary repairs to the 9 million gallon Gaskill pumping en
gine at Tnrkcy Creek, a ne"· 10 million gallon triple expansion 
pumping engine, and a new 12 million gallon low service pump
ing engine with necessary boilers, have been added to this sta
tion. During this time the first section of a second flow line 
6,000 feet in length and about 70 miles of water mains, have also 
been added to the distribution system. 
. The works at Onindaro consist of a stone intake pier. 

erected on the south bank of the Missouri RfYer and connected 
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with the river bank above high water by an iron foot bridge 
and by a 42-inch diameter iron pipe of about 750 fc.et in Jen�th 
connecting the interior well of the intake pier ,·dth a suctioI.t 
well located in the center of the basement of the pumping 
engine house. The river end of this pipe line for about sev
enty-fiYe feet in length is made of wrought iron, and is fla1J
tened into an oyal shape where it enters the int�ke pier, at 
which point the top of the pipe is more than one foot abov!:: 
lowest stage of water in the river. 'l'o overcome the difficuitiC's 
caused by this condition, an auxiliary 36-inch diameter wrought 
iron pipe has been connected with the 42-inch pipe near· the 
river, the other end leading to and dropping into the river 
below the lowest water mark. 

The engine house contains two Holly pumping enginC's, one 
geared Pearson low service, one y ... � orthington, and one Blake 
pumping engine. The two Holly pumps have each fonr single 
acting plungers operated by a horizontal compound condensing 
engine. They were designed to pump river water from the 
suction well direct to the settling basins, with a lift varying 
from a minimum of 2,'j to a maximum of 45 feet, and have each 
a capacity of ten million gallons per twenty-four hours. The 
suctions of pumps have since been connected with the 42,�inch 
diameter cast iron intake pipe taking water dir('ct from the. 
river, and the suction well has been abandoned and filled. 

The Pearson low service pump which has a capacity of six 
million gallon ... per day, is used for the same service and is an 
auxiliary to the Holly pumps. 

The Worthington is a double acting pump operated by a 
compound condensing engine, and is used to pump water froro 
the settling basins to the Turkey Creek pumping statio; 
through a cast iron pipe line known as the "Flow Line." Th 
ll('CCssary head against which this pump is required to delive. 
water, depends upon tlie quantity which is forced through thi• 
flow line, and varies from forty,.eight to sixty-six fret. Th, 
nominal capacity of this pump is nine million gallons, but h. 
reported to have delivered fourteen million gallons per 24 
hours. 

The Blake pump located in the basement amJ also uscu in 
delivering ,rnter into the flow line, has a capacity of two and 
one-half million gallons per day. 

There are six boilers connected with this plant; the first 
three of 75 H. P. each have been in service ov0-r thirteen years; 
the other three, two of which are 85 II. P., and the other 65 
H. P., have been in service fully ten years, and are capable of
furnishing not more than eighty-five pounds steam pressure.-

The settling basins at Quindaro are four in number
grouped together and have a combined capacity of forty-five



-4-

minion gallons. The water drawn from the river is delivered 
near the bottom of the North basin, then< passes in a thin sheet 
over a weir 132.9 feet long into the west basin, from this in like 
manner over a weir 167.8 feet long into the south basin, from 
here it passes into the central basin, from which it is pumped 
into the flow line. To facilitate sedimentation during flood 
periods of the river, provision is made to introduce a fixed quan
tity, of coagulant into the water as it passes over each weir. The 
flow line through which the water is delivered from Quindaro 
to Turkey Creek station consists for a length of 18,640. feet to 
Kaw Point of a light cast iron pipe of 36. inches diameter and 
of 30 inches diameter from there to Turkey Creek Station, a 
distance of 12,024 feet. To increase the capacity of this flow 
line, another 3Q-inch diameter cast iron pipe was laid for a dis
tance of 6,000 feet from Turkey Creek station towards Kaw 
Point. 

The works at Turkey Creek station consist of a pumping 
plant and a group of basins. The latter were formerly used 
for sedimentation purposes, but now receive the water from 
Quindaro and serve principally as storage basins to meet · the 
variable demand of consumption while the suyply through the 
flow line is being maintained at a uniform rate, or to furnish 
a supply for a short period while the delivery from Quindaro is 
interrupted. These basins have at present a total available ca
pacity of only nine million gallons. The water from the point 
where it enters passes through all the basins to reach the point 
from whence the pumping engines take their suctions, the high
est suction pipe being about five feet above the bottom of the 
basin. The pumping engines, all of which take their supply 
direct from these basins, consist of a Gaskill horizontal com
pound condensing pumping engine of nine million gallons' 
capacity in 24 hours, erected in 1888, a• Holly Qnadruplex com
pound condensing pumping engine of four million gallons ca
pacity, erected in 1881, a Barr vertical triple expansion pmnp-
ing engine of '10 million gallons capacity, erected in 1897. Tltese 
pumping engines are used principallly to deliver water into 
that part of the city east of the so-called "West Bottoms," un
der a head of about 140 pounds at the pressure gauge or 364 
feet above citY' datum, though a part of the water pumped is 
delivered by throttling into the Holly Street reservoir at an ele
vation of 232 feet above city datum, from which elevation the 
West Bottoms are supplied, losing thereby 132 feet head. The 
other pumping engines at this station consist of a three million 
gallons Holly Quadruplex, erected in 1874, and a three million 
gallons Gaskill, erected in 1884. The former was one of the 
first pumping engines installed in this station and is located 
over a suction well 15 feet in diameter and 20 feet deep, which 
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was originally supplied by a siphon pipe from Kansas river. 
This pump now, however, takes suction from the basins and is 
only used to supply water to the Holly Street reservoir or the 
West Bottoms and in case of fire in this territory, supplies 
fire protection at 140 pounds pressure at the gauge b)1 draw
ing its supply under pressure from the reservoir. 

The 3-million-gallons Gaskill pump also takes its suction 
from the basins and is so connected that it can be used to pump 
to the West Bottoms or to the city east thereof, taking suction 
frcm the reservoir, w.hen providing a fire pressure of 160 
pounds for the city service. In addition to these pumps, there 
is a 12 million gallons law service Deane pump located in a pit 
N•UD<'cte<l so as to draw water from Kansas river, and deliver 
the �ame either to the basins or direct to the suction of the 
other pumps. 

-In examining these various parts of the water works system,
we noted their condition and also the records of the ·work 
performed by them. Meanwhile the following communication 
containing definite instructions were received from your Board: 

"Commission of Expert Ilydraulic Engineers, 
_Geo. II. Benzcnberg, 
Stephen A. Mitchell, 

John Donnevly. 

GENTLEMEN: In compliance with Ordinance No. 18207, ap
proved October 1, 1901, you have been selected to act as a Com
mission of Hydraulic Engineers to ascertain what steps are 
necessary to be taken to place the \Yater \Vorks system of Kan� 
ias City in a thoroughly efficient, adequate and safe condition, 
for proper supplying of water to this city. 

In investigating this subject, and in reporting, thereupon, 
we wish you to give consideration to the following questions 
pertaining to this problem: 

First-\Vhat improvements do you deem necessary should ' 
be made in the flow line, and in what direction, in order to ob
tain the full capacity of the 36-inch pipe line from Quindarot 

Second-Do you deem it advisable for the city to establish 
a high pressure numping station at Quindaro? 

Third-What changes or additions do you advise at the 
Quindaro Pumping station for both immediate and future re- . 
quirements, utilizing the full capacity of the settling basins am'I 
the proposed improved condition of the flow line 1 And in view 
of the fact that when the demands upon that station are 17 ,000-
000 gallons or more per day, all the engines are in use, what 
would be your recommendation for immediate relief T 

Fourth-·what changes or additions do you suggest at the 
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Turkey Creek Pumping station to meet either immediate or fu
ture requirements 1 

Fifth-\\'bat additional mains are necessary and where, to 
give an adequate pressure and supply of water in the business 
territory and the elevated districts of the city 7 

Gixth-State what additions and changos are necessary to 
the distribution system to provide ample and proper fire pro
tection by direct pressure, in both the business and elevated dis
tricts T 

S-eventh-Do you deem it desirable to provide a separate
high level service, dividing the city into two or three level 
services to meet the future growth f If so. outline your recom-
mendations. ·_ 

Eighth-Do you recommend th·e building of any additional 
elevated storaf.?e reservoirs f If so, where. and of what capacity 1 

Ninth-What do you recommend as the best means of ·pr()
viding ample fire protection in the various districts of the city t 

Tenth-Report what else, in your opinion, may be necessary 
to place the Water \Vorks plant in a more efficient condition, 
and such additions as in your judgment the future growth "ill 
demand. 

Eleventh-\Vhat changes do you think are necessary in re
modeling the Turkey Creek station and its pipe cormections, etc., 
that it may be simplified. 

Twelfth-What do you recommend for tli.e improvement o! 
the intake at Quindaro 1 Is it necessary to make any improve
ment there for present protection T 

Thirteenth-Do you think we will require more ground at 
Turkey Creek Station for any enlargment or betterment you 
may recommend 1 

Fourteenth-Given, that the inflow capacity at Turkey 
Creek is as stated: 
One Holly Quadruple:x: . . . . . . . . . . . . . . . . . . . 4 million gallons 

· One Holly Gaskill . . . . . . . . . . . . . . . . . . . . . . . 3 million gallons 
One Barr Triple Expansion ............... 10 million gallons 
One Holly Quadruplex . . . . . . . . . . . . . . . . . . . 5 million �nllons 
One Holly Gaskill . . . . . . . . . . . . . . . . . . . . . . . 9 million gallons 
or say a total of 31 million gallons, and that the total outflo"· 
is as stated: 
One 16-inch main ........................ 4 million gallons 
One 20-inc:!i main . . . . .. . . . . . . . . . . . . . . . . . . . 6 million gallons 
One 30-incli main ........................ 14 million galloi:� 
or say a total -0£ 24 million gallons, which is the outflow for 
the territory east of the Bluffs, what in your opinion would be 
the most judicious exoenditure of :money for additional outflow 
for fire purposes in the Bottoms 1 Please give approximate cQst 
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of reservoir, with its capacity, to be builded on city property 
south of present reservoir at Turkey Creek. 

F'ifteenth-If one pumping engine with boilers, or, prOl
vided one of the pumps at 'l'urkey Creek can be remoYed to foot 
of Broadway, please make approximate estimate of cost of sta
tion at point named; the cost of 20-inch main south on Broad
way to 14th, East on 14th to Grand Avenue, North on Grand 
A venue to 3rd, West on 3rd to connection with 20-inch main 
on Broadway, or any other route as you may suggest. State 
if ample fire pressure and protection would not then be ob
tained in district proposed, using these proposed mains and 
laterals for fire purposes alone. 

In considering the aboYe questions on the line of immediate 
requirements, we wish you to keep in mind the necessity of 
utilizing existing features as far as practical economy will jus.
tify. 

·we also wish you, in all these questions, to keep in mind
the future requirements for a city of 300,000 to 350,000 popu
lation within the present territory. 

In conclusion we would request you to submit at your· 
earliest convenience an advance report on the first question sub
mitted. 

HARRY B. \VAT,KER, 
Secretary 

GEO. M. SHELLEY, 
Prest., Board of Public Works. 

..\ctin� on your last injunction we submittC'<l the following 
advnnce report on the· first qncstipn: 

"/[ansas City, 11lo., Nov. 4th, 1901 . 
. To the Board of P11blic Works, 

City. 
GENTLEMEN': In compliance with your request i:o rC'port at 

our earliest convenience upon the first question submitted to 113 

in your letter of instructions, viz: ,·what improvements do you 1 

deem necessary should be made in the flow line, and in what 
direction, in order to obtain the full capacity of the 36-inch 
pipe line from Quindaro, • we have given this subject immediate, 
earnest and careful consideration. 

The experience of your '\Yater � Department during the 
season of hot weather in July last, when it had to resort to 
pumping water from the Kansas River or subject some parts of 
the flow line to a pressure which might endanger its safety, in 
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order to obtain through the present flow line a supply of water 
from Quindaro settling basins equal to the demand upon th!! 
Turkev Creek pumping station, is f;!ufficient evidence of the 
necessity of increasing the supply capacity from Quindaro at 
the earliest possible moment, to avoid a possible repetition of 
this experience. · 

The flow line, which is the only channel through which the 
water from the Quindaro settling basins can be delivered to 
the basins and pumps at the Turkey Creek station, consists of a 
36-inch diameter cast iron pipe connected with the clear water
basin and various pumps at Quindaro station and running in
an easterly and southerly direction along the line of the Mis
souri Pacific Railway to the Kansas River near its mouth. At
this point the pipe crosses the Kansas River on a bridge erected
for that purpose and terminates on the south bank in front of
the old Kaw Point pumping station.

From this point the flow line consists of a 30..inch diameter 
cast iron pipe, running through the ground of the Metropolitan 
Water Company to James Street, from whence it runs through 
Wood and Bell Streets to the Turkey Creek Station. 

In order to reinforce the capacity of this flow, an additional 
, 30-inch cast iron pipe was laid in 1899 from Turkey Creek 
Station north,rnrd on Genesee Street connecting with the old 

. 30-inch pipe at the intersection of 12th and Bell Streets. 
The 36-inch pipe is 18,640 ft. in length and the 30-inch 

from it to Turkey Creek Station is 12,024 ft. in length. The 
second 30-inch line is 6,000 feet long, or nearly 6,000 feet short 
of a connection with the south end of the 36-inch line. 

As there is but about 11 feet difference between the sur
face of the water in the clear water basin at Quindaro and that 
in the reservoirs in Turkey Creek, pumping must be resorted to 
at Quindaro to elevate the water sufficiently to deliver the 
same in required quantities to Turkey Creek S·tation. 

As the pipe of the original line, especially the 36-incb, is 
very light and possibly somewhat uneven in thickness, there is 
a low limit to the pressure to which this pipe can be subjected, 
above which it is hazardous to go, in that a break in this line 
means interruption in the delivery of water to the city. The 
only means therefore, by which to increase supply capacities 
lies in providing additional pipe lines. 

The cheapest and most speedy manner in which this can be 
accomplished at present, is to extend the 30-inch pipe line laid 
two years ago, from its terminus near 12th and Bell Streets, to 
the lower end of the 3S-inch pipe near the old · Kaw Point 
pumping station. 

Geveral routes have been suggested along which this pipe 
could be laid. 
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One line along the line of Genesee Street from 12th Street 
northward to just beyond the right of way of the Union Term
inal Railway Company; thence along the said right of way on 
the accretions of the l\lissouri River recently formed, to the 
Kansas River; and thence south along the bank of said river to 
the 36-inch pipe where it leaves the bridge. 

Another route suggested is the same as the above with the 
exception that the pipe is to leave the line of the Union Terminal 
Railway C!>mpany at Ohio Street, follow this Street to James 
Street, thence along the la�ter to the City's ten-foot right of way 
through the Metropolitan Company's property, thence along 
this right of way to the end of the 36-inch line. 

This latter route, tho.ugh 600 feet longer than the former, 
is suggested in case any difficulty should arise in securing the 
right of way for the former line near its northerly end. 

These routes are suggested with the view of making either 
a part of a force main to be laid down from Quindaro, should 
a high pressure pumping plant be hereafter installed at the 
!atter place, and are to consist of heavy pipe.

�\ third route proposed was from the present end of th1; 
new 30-inch line at the crossing of 12th and Bell Streets, in a 
direct line to and along J amcs Street to the City's right of way 
across the Metropolitan "\Yater Company's property and along 
this to the end of the 3G-inch pipe. 

,ve have personally �one over these routes and other 
routes to examine the condition and difficulties which each line 
presents. 

The first route mentioned is about 6,0G6 feet long and ex
tends for a. distance of 3,307 feet along side the Union Terminal 
Railway Company's right of way . .Along nearly 2,000 feet of 
this distance the pipe line. would rest on an unsettled embank
ment, unfit for support of pipe line without a. special founda
tion which would materially increase the cost of this line. Un
less there were no other alternative route, it would not be ad
visable or desirable to follow this line, especially when the ques-, 
tion of right of way and the right of following the river bank 
is taken into consideration. 

Tlie second route is about 6,740 feet long, has no special 
advantages, and is simply a makeshift in case the first route is 
selected and the legal difficulties which might present them-
selves could not be removed. 

The third route is the most direct that could be selected, 
being nearly a straight line between the points to be connected, 
and about 5,410 feet in length. It is therefore the shortest line 
and the one which will best serve the particular purpose for 
which it is needed. The estimated cost of this line is $31,633, 
which is $12,500 less than the estimated cost of the first route, 
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and $17,232 less than the cost of the second route. This third 
'route presents no question as to the right of way along its entire 
length, nor does it present any special difficulties of construc
tion which are greater than those of either of the other two lines. 

,ve therefore recommend that the present flow line be re
inforced by a 30-inch diameter cast iron pipe line along the 
third or last route above described. We are emphatically of the 
opinion that this line should not become a part of . any force 
main, and therefore recommend that this pipe weigh not less 
than 250 pounds per foot and be tested to not less than 60 
pounds pressure at the foundry. "\Ye also recommend that at the 
lowest points in the 36-inch main immediately north of the Kan
sas River bridge, and also north of the Jersey Creek bridg<>, 
suitable blow-off connections be inserted for the purpose of 

. draining said mains rapiclly when necessary, and to free the 
pipe line from any deposits that may have collected at these 
points and interfere with the full flow of said line. 

(S'igned) GEO. II. BENZENBERG, 
STEPHEN A. l\IITCHELI,, 
JonN DONNELLY. 

Your comm1ss1on ha-s had extended conferences with the 
Chief of the Fire Department,- Mr. G. C. Hale, the S'Uperintend
ent of the ·wat<>r Department, .Mr. D. W. Long"·ell, its· Chief 
Engineer, Mr. ,v. G. Goodwin, the Engineer in charge of the 
Turkey Creek and Quindaro Pumping Stations, and many 
others, and personally familiarized themselves with the topog
raphy of the city and especially with the requirements of the 
business district. 

After rcguesting that copies of records at the pumping 
stations be prepared and certain data be obtained and furnishrd 
us, we adjourned on Nov. 4th. Since then we have met a number 
of times in Kansas City to study and confer upon the various 
questions submitted to us and to advise with your Board upon 
other matters incidentally submitted. 

Surveys, plans, pressure readings, borings, and estimates 
were meanwhile being made and prepared. and these were care· 
fully examined and studied during the interim. 

On' January 22nd, 1902, we met in Milwaukee t9 witneS! 
a test of some special fire pipe lines and to note the operation 
of some centrifugal, rotary, and other pumping machinery in 
.Milwaukee and Racine, "\Vis., and in Chicago, South Chicago and 
Rockford. Ill., returning thence to Kansas City on January 
26th. After a further study of the whole subject and the plans 
and data previously collected and prepared, we have arrived 
at the following report and conclusions upon the various ques
tions submitted, acting on your suggestion that in considering 
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the questions on the line of immediate requirements, we are to 
keep in mind the necessity of utilizing existing features as far 
as practical economy will justify. 

The first question having been answered, we will take up 
the other questions in the order in which they were submitted 
by you, viz: 

"Second-Do you deem it adv,isable for the city to estab
lish a high pressure pumping station at Quindaro?" 

This question contemplates one o.f two propositions for 
proYiding a supply of water direct from Quindaro, first at a 
pressure sufficient to accommodate every section of the city 
with an additional pressure, whenever necessary for fire pro
tection in the business and eleYatcd districts, or, second, at a 
pressure sufficient to meet the requirements of the lower dis
tricts only, such as the ,Yest and North Bottom lands, and pos
sibly part of the O. K Creek valley. The first proposition 
would mean abandoning Turkey Creek Station with nearly all 
of its machinery and the storage basins, the Holly Street Res
ervoir and the .flow line, without practically any other ben<'fit 
than to centralize the entire pumping machinery at one station, 
to materially reduce the number of pumps and the cost of opera
tion. 'l'he offset to this advantage is the loss of the flow line, 
the Holly Gtreet Reservoir, and practicnlly of the investment at 
Turkey Creek Station, the necessity of constrncttng two high 
pressure pipe lines between the Qnindaro station and the city 
to guarantee the same means of safet'y which the present works 
possess under high pressure, and lastly, the fact that the entire 
pumping plant woulc.1 be located in the State of Kansas, and 
subject to taxation by it. 

The second proposition presentc; the same objections as the 
last two mrntio1wd. Two pipe line' systems would have to be 
maintained between Quindaro and the city. One consisting of 
a high !)ressure line and the other of the present and an addi
tional flow line to meet the future requirements of the city. The 
second proposition possesses no advantageous features at all, 
excepting that so much of the water as would be supplied to 
the low lying districts would require one less pumping, i. e,, 
from the settling basins at Quindaro to Turkey Creek Station. 
The cost of fuel b'eing the same at each station, this would only 
represent a saving equal to the difference in duty developed by 
the high service pumping, which would have to be installed at 
Quindaro, and the low service pumps now or hereafter engaged 
in delivering water to 'l'urkey Creek Station. As the volume 
of water required in the entire low lenl territory will never 
exceed two-fifths of the total consumption the saving in fuel 
capitalized will not amount to one-fourth of the cost of the 
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high pressure pipe line. and as this is the only principal ad
vantage against the many objectionable featu� of this propo
sition, we do not deem it at all advisable or desirable to estab� 
lish a high service station at Quiodaro. 

"Third- What changes or additions do you advise at the 
Quindaro pumping st11tiv11 for both immediate and future re-

- quirements1 Utilizing the f1tU capacity of the settling basins
and the proposed imvroved con<{ition of the flow iinet .And
in view of the fact that when the demands upon that station
are 11,000,000 gall011s, or nwre, per day, all the engines are in
use, ·what woitld be your recommendation f 01· immediate re
li�f ?"

The present conditions at the Quindaro pumping station 
are as follows: · The two 10,000,000 gallons Holly and the 
6,000,000 gallons Pearson pumps, having a total daily capacity 
of 26,000,000 gallons, were installed for the purpose of pumping 
water from the river to the settling basins, while the Worthing
ton and Blake, with a maximum capacity of 16,500,000 gallons 
are used to pump from the settling basins to Turkey Creek sta
tion. As the total daily consumption frequently exceeds this lat
ter amount, the west Holly pump has been so connected that it 
can be used in delivering water from the basins into the flow 
line, thus assisting the Worthington pump in furnishing the 
required volume to the city. This service, however, subjects th11 
pump chambers of the Holly engine to 26 pounds pressure or 
more than twice as much as when used to pump into the basins, 
and as a result two of the pump chambers are cracked. These 

· pump chambers were originally of weak design and construction
so that even the lower pressure beyond which the other Holly
pump was never subjected, was sufficient to crack one of its
pump chambers. These pump chambers have been partly r&
paired and banded, but they are no better than they were
originally. Neither of these pumps, therefore, ·should be sub
jected to any heavier strain than . that for which they ,vere
originally designed, for should either one give out, the total
available daily capacity of either service at Quindaro would be
immediately reduced to 16 million gallons without any available
reserve £or either service. These conditions, therefore, should
be remedied at the earliest possible moment by properly in
creasing the pumping capacity from the settling basins to the
·flow line. This increase should be fully equal to the capacity
of the flow line when reinforced as suggested in answer to the
first question, so that the Worthington pump, now the principal
factor in this service, and which has been in practically con
tinuous service, can be shut down for repair or other purposes,
and the Hollv pump permanently relieved from the overstrain
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of this service, and be returned to the exclusive service for 
which it was installed. The new pump or pumps, thcref ore, 
should b ive a capacityt of delivering 20- to 25 million gallons 
daily L J the flow line. 

Ti1e 36-inch pipe, which for the upper 18,640 feet consti
tutes the flow line, is, as already stated, very light and possibly 
somewhat uneven in thickness; it is therefore very liable to 
rupture under even a low pressure. This is evidenced by the 
fact that it has already cracked and broken a number of times, 
especially during· the past year, causing interruptions in the 
supply from Quindaro and.producing serious conditions at Tul'
key Creek Station, where the storage supply was several times 
nearly exhausted before the repairs were completed. The fact 
that the pumps engaged in sending water to Turkey Creek sta
tion are pumping directly into this main and thereby subject it 
to a pulsating pressure, especially when their strokes are in uni
son, greatly increases the danger of this main yielding. This 
can and should be somewhat remedied by connecting a large 
air chamber to the main immediately beyond the pump connec
tions. 

These conditions, as well as the necessity of securing this 
increased capacity immediately and within a low limit of cost 
has determined us to recommend a centrifugal pump, because 
we believe that this style of pump is peculiarly adapted for this 
special service, giving steady flo": at a uniform pressure and at 
a much greater economy of fuel than is being obtained at this 
station now. Such a.pump of 25 million gallons capacity can 
be constructed and erected within nine or ten months after 
date of contract and at a price of less than one-half the cost 
of a reciprocal pump of equal capacity. and efficiency. This 
pump should be contracted for at the earliest possible moment 
to relieve the exigency existing at this end of the Water ·works 
system. This, however, will not be in time to meet a possible 
demand liable to arise with the approach of warm weather. We 
would the ref ore recommend that you proceed without delay to 
secure a temporaryrotaeyor centrifiugal pump and engine offrom 
8 to 10 million gallons capacity, capable of re-inforcing the 
W orthin_gton pump. Such a second-hand pump and engine in 
good order can be obtained and installed west of the building in 
a temporary shed within three months at a cost not to exceed 
$3,000, and will answer until the 25 million gallons pump is 
ready for service. . . . 

In the consideration of future reamrements under this and 
other questions, you have requested us to kee:p in i_ni�d the 
needs of a city of 300,000 to 350,000 population w1thm the
present territoey. In arriving at the amount of water neces
sary to :meet the demands of a city of that size, we. have as-
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sumed that this city anrl. its citizens will have recognized the 
merit and have largely followed the example of other cities in 
the introduction of the meter system to check not the proper 
use, but tho absolutely useless ·waste of water, and that therefore 

'· the average daily requirements will by that time not exceed 85 
gallons per capita or 30 million gallons per day. The maximum 
daily consumption, however, during long dry periods in the 
summer or even long cold spells in winter, is likely to exceed the 
average daily consumption by 33 per cent and as it is imprac
ticable to provide storage to meet this maximum requirement 
for more tha� a fow days, this maxrnmm must be prc.vilicu for 
byi ample reserve in the pumping capacity at both pumping 
stations, and in tllc capacity of the intake, the flo"· line and 
the settling basins. \Vith the two Ilolly pumps and the Pearson 
pump all in good repair and condition, and limited to the 
service for which they were intended, the combined capacity for 
ddivering water into the settling basins at Quindaro ·s 26 mil
lion gallons per day. With one of the Ilolly pumps out of 
service, hO\rnver, the capacity would be only about 16 million 
gallons daily. Such a con<lition is a possibility i..nd should be 
guarded against by the installation of an additional pump of not 
Jess than 20 million gallons capacity. For the reason heretofore 
given, we believe that the centrifugal style of pump is · best 
adapted for this service, also especially when the river water 
carries a large amount of sediment. 

·we would therefore recommend., that as soon as funds for
future extensions arc available, a 20.million-gallon centrifugal 
pumping engine be a<lded to the initial pumping service, which, 
as soon as tl1e consumption has reached 26 million gallons daily, 
is to be supplemented by a second pumping engine of like style 
and capacity. This would provide a pumping capacity to the 
settling basins equal to the estimated maximum daily consump
tion with 50 per cent of such capacity in reserve so Jong as the 
Holly pumps remain serviceable. 

The total boiler capacity at this station at the time of our· 
inspection consisted of 460 horse power, furnished by six boilers 
capable of furnishing steam at 85 pounds. Your Board has 
ordered the 65-horse power boiler replaced "·ith one of 200 
horse power capable of furnishing steam with 150 pounds pres
sure at the guage, and ha,xe contracted for its erection. Its 
installation will meet the immediate demands for boiler capacity, 
but the other boilers at this station havir.g been in service for 
many years, we would .recommend that at the time the new 
pumping engines as above described are installed, that the pres
ent boilers be replaced with larger units, capable of furnishing 
steam at 150 pounds pressure; by so doing, the necessary boiler 
capacity can be provided without any extension or enlargment 
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of the presPnt boiler house. In this connection we would recom
mend that brick coal sheds be provides} of ample capacity to 
operate the station during such time as the delivery of coal may 
be interrupted by strikes or unforsecn causes .. 

Regarding the alterations contemplated in the pipe connec
tions at this station, we would recommend that a more direct 
and simpler system of connection be made with a view of clear
ing the space immediately west of the \Vorthington pump to 
make room for the centrifugal pump above suggested, as a re
inforcement for the city service, and to be erected at the earli
est date possible. Under this plan the pit now consti:ucted be
tween the engine house and boiler room will be available for the 
location of the new pumps above recommended for the initial 
service, and the construction of the building over this pit nnd 
the coal sheds will tltns be the only additions to the l>niklings 
at Quindaro to provide for the proper housing of the necessary 
ma<>hinery to meet the contemplated demand, provided the new 
flow line to Turkey Creek be made a 1?rnvity conduit. 

A second centrifu::ral pumping engine of 20_ or 25 million 
gallons capacity would have to be added to the service Clll!aged 
in pumping water from the settling basins to Turkey CrC'ek 
station, unless the second flo,,· line between these points be of 
sueh nmple capacity that with the present flow line it can supply 
the re<1uircd ouantity without the aid of pumps, in whi<!h case 
tltl' i in;t ccntrifn�al pump can be transfern'd to the initial 
service. 

The 36 and �0-inch cast iron flow line was originally <lc
siirn<'d to coiwey the water from Quincla.ro by �ravitv, and was 
therefore made of vcrv light wei�ht pipe. Pumping, howe,cr, 
had to be resorted to very soon to deliver the rcquhed quantity 
of water, au<l as this quantity has steadily increased, it bccat!,e 
necessary to g-ra<l.ually increase the head, and thereby subject 
this pipe to an increased pressure for which it was not intended, 
hence the continuous dan�cr of this pipe bursting as it bas, and 
shutting off tUe supplv from Quindaro. 

Another <.>lement of danger to this uipe line consists in the 
probability of a water hammer or sudden increase of pressure 
being produced by the rapid or sudden shu�ting off of one or 
the othe:x: of the large connections through which several consum
ers are takin" water directly from the flow line. Such water 
hammer is ca;able of producing a shock sufficient to bu:st the 
light weight pipe and these consnm�rs oug�t to be i:eqUired to 
take their supoly throu!!h a small pipe contmuo_usly u�to a tank 
from which they may draw in quantitv �s reqm:cd without af
fectin..,. the flow in the pipe line. There 1s very little doubt that 
the c:pacity of this ,Pipe has also been somew�at reduc�d b)� 
interior tuberculation and possibly by the collection of sed1roent 
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during the past fourteen years, especially at lo\v points, no pro
vision having ever been made for blowing- off the pipe line. 

Careful tests as to the capaclty of this flow line .made sev
eral years ago indicate that the same is materially below that 
of a new pipe line. It is not safe, therefore, to estimate that the 
capacity of the flow line when rein.forced by a second 30-inch 
line from Ka,v Point to Turkey Creek Station, now being laid, 
,Yill, with a head at Quindaro of 65 feet above the water level 
of the full basins at Turkey Creek, exceed 20f or 21 million gal
lons, per 24 hours. This limited capacity, less about li million 
gallons drawn off daily by consumers connected direct ,vith the 
flow line, is likely to be exhausted within two or three years, 
during periods of maximum daily consumption, without taking 
into account the possibility of a break in the flow line, especially 
during such periods when the pipe is likely to be subjected to 
excessive pressure in the effort to meet the demands of maxi
mum consumption. These conditions and facts are brougl1t to 
your attention to show the necessity of making provisions a� 
soon as possilJle for the construction of another flow line, which 
will take not less than two years to complete and which if com
menced within the next year, its completion will be none too 
soon to meet the conditions of maximum consumption, eYen 
should no serious accident happen to the flo,v line which possi
bility should not be lost sight of. 

In considering this question in connection with the require
ments of a city of 300,000 to 350,000 population as indicated by 
your Board, we are of the firm opinion, that, all things bein� 
considered, it is desirable to construct this second flow line of 
such diameter that the maximum daily consumption can be 
supplied by it and the present flow line by gravity from the 
settling basins at Quindaro to the Turkey Creek storage basins, 
providing the cost of such line can be kept within reasonable 
limits and its durability be assured. 

The difference in the water level of the basins between 
these two stations is but nine feet and the distance between them 
along the new flow line about 28,000 fret. 

With a head of nine £€et the capacity of the present rein
forced flow line will be about 7! million gallons per day. This 
requires that the capacity of the new flow line with the same 
head be 32! million gallons to meet the demands of maximum 
consumption, which will necessitate it to be five feet four 
inches in diameter, and should be of such construction as to 
successfully withstand an interior pressur€ due to a head of 
about 60 feet. After having carefully considered the merits 
and cost of various material, we are of the opinion that a con
crete or cement conduit constructed according to the Ransome 
system, or the l\fonier, or other like construction, will fully 
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answer all purposes requirl•d of this conduit, including durabil
ity. Conduits of either of the above style construction have been 
in successful operation long enough to satisfy us that it is per
fectly safe to employ such construction for a conduit subjected 
to an interior pressure of 60 feet or less; and that such con
dnit \,;n resist all necessary exterior - pressure, except where 
the same may pass under steam railway tracks, at which points 
the sam� should. be reinforced by an eight-inch thick exterior 
ring of brick work. 

The cost of such a conduit in place is less than that of light 
steel pipe, 40 per cent less than that of a light weight cast iron 
pipe of like diameter, and less than half what the cost of a four 
feet diameter light weight cast iron pipe and necessary pump
ing machinery to deliver this same quantity of water, in addi
tion to the cost of operating such machinery capitalized would 
amount to. 

The proposed construction possesses, therefore, great 
economical advantages, while it meets the requirements of 
strength and durability and is not subject to deterioration due 
to tuberculation like iron pipe. A survey for a suitable line for 
this conduit has been made. It follows the location of the pres
ent flow line from Quindaro to the Kansas River, where we 
recommend that it be carried in a tunnel under the river to a 
shaft near the east end of ,Tames Street bridge and thence in a 
straight line through Wood street across the Hailway Yar<l at 
its narro\\'ei.t point, continuing in a straight line if possible 
to the intersection of 16th and Genessee Streets and thence to 
the Turkey Creek Station. This route is along the shortest and 
most direct line. being less than 28,000 feet in length, and 
presents no greater obstacles than any other line. The right of 
way wherever necessary along this line, should be secured as 
soon as possible. We recommend crossing under the Kansas 
River in a tunnel because itc:; construction is practicable and 
feasible and because it is permanent, removed from disturbance 
and is in every way preferable to a line crossing in an exposed 
positiou on a pe1 ishable bridge. "\Ve have carefully examined 
the location and had a boring made on the east side, the rock 
being on the surface on the west side, and found shal� that is, 
very-suitable for tunnelling at a depth of 4i feet below datmn. 
The tunnel and shafts should be of shale brick construction, 
the shaft at the east end preferably carried to an elevation on· 
a level with the coping of ·the settling basins at Quin<laro. Tht 
tunnel should be not less than 7 feet in diameter an<l at an 
elevation of not less than 75 . .feet below city datnm line. Suit
able air vents on the high and blow-offs at the low 'points of this 
conduit should be introduced. 

Thifl flo'"· line and tunnel can, when its capacity as a grav- -
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ity conduit has been exhausted, be used as a pressure conduit 
to twice its capacity as a gravity line. 

The settling basins at Quindaro, with about 7.2 acres of 
water snrface. were constructed at the same time as the pump
ing plant and flow line from that station to Turkey Creek in 
1886, and no detailed plans of it have been preserved or turned 
over to Kansas City at the time of transferring the property. 

From surveys made and such information as we have ob
tained from the Superintendent and officers in charge, we 
find the following conditions: 

The basins, four in number, have a depth of about 20 feet 
and when free from deposit of sand and sediment, a storage 
capacity of 45,000,000 gallons, with water surface in clear well, 
when full. 9 feet above water surface in Turkey Creek basin 
and a difference of 11 feet between the tops of outer walls of 
these basins. 

The operation of these basins under the management of 
the Kational '\Yater Works Company was for the purpose of 
sedimentation, by pumping into the small central basin and 
passing the fl.ow through the other basins slowly to permit of 
sedimentation throughout its course to the clear well, or south
east basin, where it was intended to enter the 36-inch flow line 
to Turkey Creek. The failure of this flow line to deliver suffi
cient water at Turkey Creek necessitated the re-pumping of 
the water and the delivery of same to the flow line under a ht>ad 
of about 55 feet by pumps installed for that purpose. Under 
city management, large sums have been expended in the re
construction of the embankments and partition walls of this 
reservoir, made necessary by their slipping or failure to with
stand the pressure of water in the adjacent basins while anr 
one of these was being drained and cleaned. Therefore the D� 
partment in charge cnanged the system of flow and sedimenta
tion to a method heretofore described and now in use. 

�ince the installation of this method the quality of the 
water delh·ered at Turkey Creek has been satisfactory except 
during extreme high water. It is very probable that with the 
present method of sedimentation these basins will be of suffi
cient capacity for some years to come. At some time after the 
inauguration of a new flow line it may become necessary to 
increase the capacity of these basins by additional basins as 
shown on Plan No. 4. which will have a capacity of 42,000,000 
gallons, giving a combined total capacity of 87,000,000 gallons. 

_ I£ it should be found desirable to operate the- new basins 
in connection with the present basins in a continuous series. 
the water should be delivered high enough in the new initial �
basin to maintain· the water surface in the clear well at not 
less than 44 feet above city datum. 
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Surveys and investigations with a view to a future location 
of settling basins and filters \tpon higher ground south of the 

present location have been made ,,·ith a view that the city may 
at some future time decide upon filtering its water supply. 
SuHable ground for economical construction at an elevation of 
about 90 feet above city dahun was found, which will permit 
of the use of the present basins as a clear well, or by delivering 
the filtered water from a new clear well direct to the new con
duit to Turkey Creek under an additional head of 27 feet, which 
will permit of its increasing its flow capacity to about 60 mil
lion gallons per day. Under such arrangement, the pumping 
plant at this station would have to undergo an entire modifica
tion. 

In conclusion to this question we wish to state that the 
general average duty developed at this station does not exceed 
26 million foot pounds per 100 pounds of coal consumed, which 
is exceedingly low, notwithstanding the lift of the pumps en
gaged is not great. With the new machinery and boilers as 
proposed, this duty should be doub1rd nt least. enabling it to 
do twice the work without increasing the amount of fuel now 
used, which will represent a saving equal to the interest on its 
cost of installation. 

'' 1'ourth-What cha11ges or additions do you suggest at the 
Tw·key C1·€ek pumpin{l station to meet either immed·iate or fu
fore requirements!" 

This pumping station was located and erected when the 
Kansas RiYer was deemed a suitable source for a water supply, 
and was later continued and modified to meet the conditions 
following a new and remote source of supply. Additions were 
made from time to time witho'ut following any apparent wen
established plan or system, or without considering economy of 
the limited space, or in operating the works, resulting in a com
plication of conditions which should not be continued, and ca.1-
not be accepted as a part of a proper, modern, and economical 
water works pumping station for a city of Kansas City's 
present, much less future requirements. A continua�ion of su.ch
conditions in the installation of any -additional pumpmg machm
ery will only make the reconstruction of the sta�on hereafter 
more difficult and expensive. It is not at all likely that the 
location of this, the main pumping station of the city, will be 
changed, hence it should be so arran�ed and plan:ne� that so 
far as the location and available space 1s concerned, 1t 1s capable 
of being enlarged and made adaptable to the requirements of the 
city whatever they may be, without the abandonment of any 
part except as such part requires replacing. With that ob
ject 'in mind, we have endeavored to evolve a plan which would 
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carry out this idea without, as far aia; it is po:-;:sible. abandoning 
an)'. of the present machinery or r<.>loc11ting the same, excepting 
as it can be done with safety or as the dt>11111nd for increased 
pumping eapacity will make it necessarv. 

Plan No. 8 submitted with the rep�)rt, shows the present 
system, while Plan �o. 9, shows the ptopos€d re-Arrangement 
of the station with the location of the prrsent machinery and 
boilers, when moved, an<' of the proposed ne\\· pumping engines 
when installed. This arrangement g1·onps the machinery for 
the low service at the north end and for the high service at the 
south, with room for extension in both directions for new 
machinery and boilers when needed in either service. It also 
provides for coal storage in the rear of the boilers. not now 
available, with track facilities alon� side upon city property, 
which storage can be increased as the works 1·equirc it. 

The plan also shows the re-arntn!!ement of the suction and 
the discharge mains which now consist of a eomplicated and 
intricate system of pipes and sprcials occup�·ing practically all 
the avail11ble ground I around the building and radiating thert, 
from in every direetion. 'I'he ne\,. system L'l simple and compre
hensive and capable of being extended without change of plan, 
and we recommend that the work to be done under the re, 
arrangement consist first in the gradual relocation of these 
mains as indicated on the plan. This plan can possibly be car-
ried out to meet the requirements of the estimated maximum 
<'Onsurnption, within the limits of the land l!OW owned by the 
City at this station, but it would he most !lesirable to secure 
the vacant land for a distance of two hundred 11ml fifty fret 
north of the water works irround and l,vingo lwt,reen Hrooks 
Street or Allen A wnue, and the ri1,.rht of m1y of the St. 
Louis and i3an F'rancisco Rail\\'ay Company, pennittin!? t11e 
new station to be located further north, thus affording more 
room for <'Xtensions hereafter to the south ,,·ithont encroaching, 
upon the basins. 'fhis strip of land c0Ye1·s about It acres. is 
not used, and is the only ground which can be secured and 
utilized for extending- the works. It is th<.'rc•fore necessary and 
should be pnrchas<'d before other nse of it is Hrnde. The plan 
prepared contempla tcs its pur<.'liase by the city. 

As heretofore stated, the pumping- machiner�· at this sta
tion consists of a nine million Gaskill. a ten million )!allon Barr, 
and a fonr million gallon Holly Quadruplex pumping enf,,rine, 
which are nsed to supply the city east of the "\Yest Bottoms, 
nncl also, by throttlini:? the de]ivery into Holly Street reservoir, 
to. supply the ,Vest Bottoms. thereby wasting the energy and 
wqrk den;loped hY. the pumps in lifting this water 132 feet 
ar>Ove the Holly Street l'CS<:'rvoir. 'l\rn levels rue b<.>ing supplied 
with WRtPr from this station. one consisting of the ,Vest not-

' 
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to111,;. usin� about 2} mil\inn gallons 1wr day, suppliei.1 at an ele
rnticm of :?:12 feet above city datum, and tlie other consisting 
of the balance of the city, using on the a,·erage of about 12f. 
million gallons daily, and supplied at an ,,Jt-vation of 36-1 feet 
i1h1we llatnm. Th('se two servicrs should he kept separate 
and each supplied by its own set of engines, which should be 
eilpable of promptly furnishing thP required quantity and fire 
pressme when needed in their respective dis�ricts. Connec
tions h('twt•en the hidt and low lewl srrvice should be main
tained, but only nsetl in case of emergency, as in case of break
ing down of pnmps or mains. 

The total .daily cHpacity of the engines supplying- the high 
ll·,·d is :?:l million �allous: with either the Gaskill or Barr cn
gine disahlt•tl the CHpncity is only rn or 1-1 million gallons, nearly 
eft'tal to the present ave1·ag-e daily consumption. ·with only one 
of the other two snrnll pumps a,,ailable fot· this service, it will. 
be �<.'en that "·ith.in the next year provision should be made to 
�e<'m·v a new pumping- engine to be l'L'ady for service by the 
sm11111e1· of l!lO-!. This enirine should bt> of the best construc
tion, of the triple ('Xpnnsion tytJW, 11ml have II capacity of not 
h·ss than l:! million l,!'allons per 2± hours, deli\'cred ll.gainst a 
JH't>ss11re of 160 JWtnHls nt the !:mnge. with stram pres .. rnre of 130 
pnni1ds to he snpplietl hv a new battery of boilers installed ·with 
this enizine. • 

This nrw maehirwry shonld be located in kcepini:r with tlie 
p1·oposed· re-arrangement and in a section of the new buildings, 
,i-- shown <111 plHn �o. fl. Therpafter 11ew foundations of proper 
dc.•pth antl :11nple s'rrPng'th shonld be ('Onstrncted in the new 
bui)dinl,!' fo1· the Bai 1· 1111mping- engine as iutli<'ated. and this 
t·ngine o,·l·rlrnul<'c.l mHl erected tht-reon. Like disposition should 
he "l'lldnalh· macle of the fonr million Holly and the three mil
Jio1� naskili C'n)!ille..._, plncin!! both 011 the low :t'\'l'l ser\·i<'e. and 
also of the hiµ-h pressure hoi!C>rs then in service at this station. 
Th (� 1'.! rnillion lt)W srr,·ire Deane pump we.• suµ-�est to remain 
"·here it is until the new'eondnit is complefr<l and in servi<'e. 

Followin� this. an additional triple expansion pnmping
eiwine of not lei;s than 15 million !!allons capacity should be 
pi·�\·idC'tl. preceding which, h'?wevcr, the Gaskill 9 million gal
Jo11s pnmp shonld be r<'mm·etl into the new station and made 
HY,; ila hle for th� high le\'el seni_ce

_. 
nntil t�te new 15 rniUion

puurp is in i-e1·nct'. ,�·hen the 9 nulhon G_asloll i:iump. should bl>
plact'd pC'rnJH11e11tl�· m tllE' lo_w lewl s�n·1ce, wh1�h will by that
ti lllt' re(tnir e increased p�unpmg capac1Jy. In th�s way a grad
ual chani.re from a.n 11ns1j!�1tly, expensive, comphca!ed and un
s·1 tisf-tctor\' pnmpmir station, to one of modern, simple, econ
.��ni� <and �ystcmatic design and service can he brough:t abo�1t. 
·Each install atiou of a new TJUlllp of modern constrnct10n will, 
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in its operation, produce sufficient saving in fuel at $1.40 per 
ton, when compared with the present cost of pumping at this 
station, to pay at least 5 per cent interest on its cost, or it v.ill 
pump twice as much water against the same head and with the 
same amount of fuel as is now on the average being pumped at 
this station. 

The new station should be equipped with a thirty tons 
electric traveling crane, to facilitate the handling of heavy parts 
of the machinery when necessary. The design of the station 
should be simple and substantial, and capable of extension with
out marring its appearance, ample in room, and space for tools, 
oil, and repair rooms, and suitable conveniences for the em
ployees. 

The basins at Turkey Creek station have a surface of about 
3.25 acres, and a. storage capacity of about 9 million gallon.a 
abo,·e the 30-inch suction pipe of the Barr pump. By lowering 
the present suction pipe in these basins about two feet, an ad
ditional storage 'of 2 million gallons can be secured, or a total 
of about 11 million gallons. the greatest available depth in this 
reservoir being about 8.5 feet. 

A proposed addition to this basin shown on Plan No. 7 and 
constructed similar to present basins, would give an additional 
storage· capacity of 8 millon gallons, making a total of 18 mil-
lion. No greater quantity can be secured withrqt an entire re
construction of these basins. the cost of which would not jus
tify the outlay. Anyi raising of the reservoir walls will diminish 
the head 1inder which ·\\·ater is deliwred from Quindaro. and 
therefore diminish such delivery. It might be advisable to con
struct this addition at some tiwe in the future, but its present 
undertaking is hardly justifiable, in view of other pressing de
mands, and the fact that it adds hut one-half day's supQly at 
our present rate of consumption, espeaially when the constru()
tion of a new flow line from Quindaro, with its ample capacity, 

� . will obviate the necessity of additional storage at Turkey Creak.

'!'he location of these basins in the vicinity of the greatest 
railroad yards in the south and west, is the cause of a constant 
depositing of soot. dirt, and cinders upon their water surfa.ce, 
which is very unsightly and no benefit to the water. There is 
no remedy against this except covering the basins, pending 
which, this and other floating matter should be removed sev· 
eral times daily. 

It is the practice at Turkey Creek pumping station to dis
charge the condensation water back into the basins. This water, 
excepting that coming from surface condensei·s, is objectionable 
and should be wasted until the same can be thoroughly filtered 
and all the op removed before returning same to the basins. 
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"Fifth-What additional mains are necessa1·y, and where, 
to give an adequate pressure and supply of water in the busi
ness territor11 and the elevated districts of the city f'' 

We assume that this question refers only to providing an 
adequate pressure and supply for domestic consumption and the 
uses of water for business, manufacturing and municipal pnr- · 
poses, but not including fire protection by direct pressure, and 
has therefore been answered in accordance with that view. 

A study of the distribution system of the city and the his
tory of its development, so -far as obtainable, clearly show� 
that after the first lot of water pipe had been laid to meet the 
requirements of the franchise granted in 1873, all subsequent 
extensions and occasional reinforcements of the system were 
made without any well developed plan or in keeping with the 
increased requirements of business and populated districts, nor 
in a manner which would indicate that advantage was being 
taken of the topographical conditions to aid in the distribution 
of water. 

Since the city has come into possession of the works, noth• 
ing has been done to improve the unsatisfactory conditions in 
the business and th� north elevated districts, especially in thb 
former where the requirements have rapidly increased. 

Of the 17 miles of water mains located in the territory 
(principally business) lying between Jefferson and McGee 
Streets, and from 15th Street north to the river, containing 
about 400 · acres, 32 per cent consists of 4 inch or less, 29 per' 
cent of 6 inch, while only 39 per cent consists of 8-inch or 
larger pipes. A large part of this territory lies above an ele
vation of 150 feet above datum and is covered with business

blocks, hotels and apartment houses from four to ten stories

high, many of them on ground, 200 feet and more above datum.·, 
The main feed pipes into this territory consist of one 15-inch, 
one 12-inch, and one 10 inch pipe, or equal to the capacity of 
one 20 inch pipe. In an attempt to better the conditions, a 
30-inch main was laid some 14 years ago, on the Southwest
Boulevard paralleling a 16-inch main to Baltimore Ave., thence
on Baltimore Ave. to 17th ktreet, and thence east on 17th
Street for a mile, following low ground to Lydia A venue. No

. benefit is being derived in the business section from this main

as no connection is made to it with any main leading to that

territory. Very much the same conditions exist all over the
city, except in the West Bottoms, the 0. K. Creek Valley
traversed by the 30,-inch main, and in the immediate vicinity of

the above mentioned main, where it passes with diminished

diameters along Lydia Avenue, 13th iStreet and Euclid Avenue.
An examination of the automatic pressure gauge charts, and 
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prrssure f!llttge readings taken 11t various times at different 
points of the city �y the \Yater Department, supplemenwd by a 
liuy·e. numht>r of. hke records taken by us, show where the
prmc•_Pal depre:ss10ns of water pressure is caused by inadefiuate 
capacity of mams to supply the demand of that locality. 

·These conditions in the business and north high districts can
be grently improved by laying a large main from the 30-inch 
main tht·ongh this territory north and east\.;·ard to a connection 
with the same main near its eastern terminus, connecting all old 
supply mains where crossed, and new ones wherever needed. 

The most economic method of reinforcing the supply and 
pressure of any district. consists in laying one large main into 
such tel'l'itor)' capable of supplying a large volume of water 
with a minimum loss of pressure. rather than in an attlimpt 
to suppl�- such rnlume throu!?h a nnmber of smaller pipes lo
cated on different streets, and more espt>cially so if such streets 
are paved. 

"' c, therefore, recommend to relieve the conditions in the 
above outline<l business and elevated districts. that a 24-inch 
heavy cm,t irnn main be laid at once, from the 30�inch main 
at 17th S'trcet along Baltimore A,·enue, replacing the present 4 
nnd 6-inch pipe. to 9th Street. and on Wall Stl'ert to 7th, branch
iuir the main nt this point to a 12-inch main west on 7th Street 
to l\Iay Street: thence north on l\Iay Street with an 8-inch pipe 
to 6th Sti eet, replacing the 4-inch pipe in the last named block, 
and a 2L) ind1 main east on 7th :Gtreet, from \\'all Street to 
Grand .A wnue: tlwn<'e on fl rand Avenue to 6th Street; thence 
rnst on 6th 8treet to Oak Street, branching here into a 12-inch 
main north on Oak to 3rd Street for the present, and later t-0 be 
extende,l b" a 16-inch main ellst on 6th Street to a connection 
with tlw l6-i11cl1 main at the corner of 7th Street and Euclid 
Avenue. This large feeder should be connect<'d with the 12-inch 
main whcl'e it <'l'Osscs on 13th Street, with a new 10-inch main 
to lie laill 011 12th t3treet from Main west to Penn Street. re
plllcing the -1-inC'h pine. and with all_ existing mains where they 
are crossed h;v it. In addition thereto a 10-inch pipe should be 
laid on ,v11bash Avenue from Lexin�ton to Pendleton in lieu 
of the 8-inch and 11 10-inch pipe from the end of the pipe on 
Wabash Avenue be laid down the slooe to a connection with 
the 8-inch ripe on Guinotte A venue. 

The sonth hig-h territo1·y is sparsely settl�d as vet, but 
coY<'rs somewhat hig-her :zround than the north side, and lias 
but three 10-inch f eeders from the north, which are not capable 
of supplyiu� a very �rea t amount of water without 11 large 
loss of pressure, and hence the insufficient service in this dis
trict. To remedy this immediate dE>£icirncy. 11s well 11s meet 
fntnre reanit·E>nH'nts. we wonld recommend I11ying a separate 24-
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inch main from Turkev Creek station by way of 25th Street 
and Terrace Street to 27th Street; thence east on 27th Street 
to Summit; south on S1immit to 29th; then southeasterly to 
30th; thence to Penn and 31st, branching here for the present 
with a 20-inch main east on 31st to a connection with the 10-
inch pipes on both Main and 31st Streets at their intersection, 
with the view of hereafter extending the 20-inch feeder east;. 
ward and of laying a 16-inch feeder southward from 31st ,Street 
on Penn. These and the proposed location of the principal 
mains required to meet future requirements are shown on plan 
Xo. 2. 

"Sixth-State what additions a11d cha11ges are necessary 
to the distribution system to provide ample and proper fire pro
tection by dfrcct press11rl!, in both the business and elevated 
disti-icfs." 

Ample and proper fire protection demands 'immediate ac
cessibility to a larg-e volume of water ·with po\\·er to discharge 
same in a sufficient number of solid streams to reach and ex
tinguish the burning material. 

In this cit1 a fire pressure of 160 pounds at the pumps is 
supplied, generally sufficient for protection of property in the 
busine-'-S district, and of residence property in the elevated di& 
triets, providing no undue amount of pressure is cornmrned in 
forcing thr. volume of water required for fire µrotrction. in ad- -
dition to that of ordinar;\i consumption, through the mains or 
through long lines of hose. A 11/winch stream, with a presfmre 
of SO to 100 pounds at the hydrant, will generally discharge 
from 270 to ;JOO gallons per minute. Such a stream consumes 
from 18 to 20 pounds of pressure in· passing through every 100 
fret of 2!-inch best rubber lined hose, and about 8 pounds in 
pMsing tl;rou�h �00 feet of clean 4-inch cast iron pipe, while 
two such streams will consume about 30 pounds in passing 
through 1,000 feet of six-inch pipe. It is very important, 
therefore, that the size of the mains be ample, that the pres-
sure developetl be not consnme·d in transit to the hydrant or in 
long lines of hose, imperativrly so, whrrr fire protection is re
quired at high elevations by direct pressure. 

Of the, 194 miles of main in the distribution system, 141 
per cent consist o·f 4-inch, practically all of which was lai� by 
the National ,Yater ·works Company, and 53 per cent of 6-mch 
pipe, while in the business district heretofore mentioned, 32 per 
cent of the pipes consist of 4-inch. 

The c·ondition in the business district, whrre a larger num
ber of streams are required for adequate protection than in 
th<' residenre sections. if direct fire protection service is to be 
"''ln'in11Prl should be remrdird at oner by replacing- the present 
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pipe lines with the following, in addition to the recommend� 
tions contained in answer to Question 5, viz: 

· An 8-inch main on Third Gtreet from Grand Avenue to
Broadway. 

A 10-inch main on Broadway from 3rd Street to 7th 
Street. 

· An 8-inch main on 6th Street from Delaware to May Street. ··
. A 12-inch main on 7th Street from May to Broadway. . . , 
A 10-inch main on 7th Street from Broadway to Washing- .>' 

ton Street. 
An 8-inch main on Central Street from 5th Street to 10th 

Strret, and a 12-inch main on 9th Street from Wyandotte to 
Broadway, for the present, and thereafter as the requirements 
may demand. 

A 12-inch main on Broadwayi from 7th Street to 10th 
Street. 

A IO-inch main on Broadway from 10th Street to ·16th 
Street. 

An &-inch main on ·Missouri Avenue from Oak to Troost 
Avenue. 

A IO-inch main on 12th Street from Locust Street to 
Holmes. 

An 8-inch main on 9th Street from Broadway to Washing-
ton. 

An 8-inch main on 14th Street from Broadway to Madison. 
An 8-inch main on Walnut Street from 11th Street to 15th 

Street. 
An 8�inch main on 8th Street from Penn, to Jefferson 

Streets. 
In addition hereto the replacing of all four-inch pipes on 

north and south streets not mentioned in the above list by :.. 
G or 8-inch or larger pipe, according to the locality and eleva
tion of the streets, not less than an 8-inch being used on those 
streets above elevation 200. 

,ve also recommend discontinuing all hydrants from 4-
inch pipe lines and connecting them to the larg-er mains crossing 
the 41-inch pipe at location of hydrants. If there are no such 
cross mains. then provide them. If that is impossible, then re
place the fom-inch pipe with a six or eight-inch pipe in streets 
above elevation 100. Also remove all four inch hydrants and 
four-inch hydrant branches, where connected to mains of larger 
size above elevation 125, and substitute six-inch double nozzle 
combin11-tion hydrants and branches, using the four-inch hy
drants on mains below elevation 125. In especially pazardous 
localities, place six-inch double nozzle hydrants not more than 
150 feet apart on the larger mains, excepting on feeders above 
24 inches in diameter. No such fire proteetion as can be ob-
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tained in the business sections can be expected in the remote 
and higher elevated districts, nor is such pressure or number of 
streams necessary, because the buildings are not as large nor 
generally more than 40 to 45 feet in height. In districts not 
above elevation 225 a pressure of 50 pounds at the hydrants 
can be secured by a liberal system of large mains which will
conserve the pressure for fire protection purposes. vVe, there- . 
fore, recommend that in the extension of the distribution sys
tem the size of the mains as indicated on Plan No. 2 be fol
lowed to pl'Ovi<le the best protection possible by direct pressure. 

"Seventh-Do you deem it desirable to provide a separate 
high level service, dividing the city into two or three level' 
services to meet the future growtht If so, outline your recom
mendations." 

This question has no doubt been prompted by the sugges
tion which we understand has been repeatedly urged that fo.r
topographical and economical reasons there should be a sub
division of the system into high and low level districts to avoid. 
pumping all the water consumed to an elevation of 364 feet. 
above city datum, when such a large percentage of it is taken· 
off at or below the 125 foot level. 

We find that the territory within the city limits shows a 
range of elevations from 25 to 290 feet above city datum, the 
area lying below an elevation of 35 to 55 feet is what they 
may be strictly callPd the low lev.el district, comprising what 
may be defined as West Bottoms, North Bottoms, Blue Val
ley, and a portion of 0. K. and Turkey Creek Valleys. The 
remainder of the territory is of such varied topography that 
there is no line of elevation that clearly defines any intermediate 
territory between the low or bottom level, and the elevated dis
trict. 

This district may be described as being of crescent or horse 
shoe shape, the two arms of which extend along the north and 
south slopes of 0. K. Creek Valley ,and the crest enclosing the 
upper end of the Va11ey, on about the line of Prospect Ave
nue. 

If all of the territory of either a high or low level were con
fined to a compact area, it would manifestly be the proper thing
to provide each level with an independent supply at differe&t 
pressures, but the low level territory being as widely separated 
as it is, would require, in order to supply it as an independent 
service, main supply lines of 20 or 24-inch pipe, each at least 
five miles in length. The interest on the cost of such lines woula. 
far exceed the annual cost of fuel required in pumping the 
water to an additional elevation of the high level as is now 
done, and hence we are of the opinion that it would not be wise.·
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or eC'onornical to attempt to supply all the low level terrltory 
as an independent service, and the remainder of the city through 
.another system. 

It is desirable, however, that the extension of mains in the 
11igh lewl ·territory, both to the north and the south of 0. K. 
Creek valley i-;hould be of such si.r.es and along such lines that 
should the increased consumption in either district demand dif. 
ferent pressure to serve them t'conomically, they could then 
be readil;v separated along some east and west line in 0. K. 
Cre<'k Valley. 

The "'est Bottoms being a compact di:.trict and in close 
proximity to the pumping station, a saving in operat.ing ex
pcnst'S can he made by mantainini.r this as a separate system 
in connection with the Holly Str<'et Reservoir. 

"\Ye would therefore rrcommend that this territory be 
supplierl direct by P\lmping eng-ines enga)?ed exclnsivel): in 
snpplyin� this district, instead of the indirect manner in which 
-:the supply is Il0\V furnished through the high service pumps. 

"Eighth-Do you recommr.nd tlw bn-ildi11g ofa11yaddi
tio11nl c lrl'llfrd storage reservoirs 1 If so, where, anrl of what
ca pa city!" 

• As the Holly Strret reservoir already provides suffi_cient
stm'ai,!c for the ,vest Bottoms, nod as there is no reservoir lo
cation nt. sufficient elevation to furnish storage capacity avail
able fot· tlw elevated districts. we do not n'commend the build
ing of any additional elevated storage reservoirs. 

It w�nld be advisable, however, to provide some storage 
wliich eonl<l he used to meet sudden heavy demands for water 
in varillllS parts of 'the city, other than for fire service, so as 
to relieve tlw pumps as much as possible from tliat dangerous 
speeding- whirh tb<>y are. snbjectrd to in their attempt to main
tain the snpply and pressure. 

Stand pipes of abont 20 feet diameter, reachin� to a height 
of :no feet above city datnrn, located at' suitable elevations 
upon both the north and south high levels, not too remote from 
the pnmping stntion, w011ld provide such a remedy. Suitable 
means for promptly shutting off these stand pipes during time 
of fire pressure, must be provided. Fluctuation of engine 
speed due to direct fire pressure service cannot however be re
duc�d by such stand pipes. 

"Ninth- What do you reconimend as the best means of 
pr<>vidi11g arnple fire protection in the vario1ts districts of the 
cityt" 

For the 'iV est Bottoms we recommend a direct fire pres
�ure through the reinforc<'<1 system of 140 pounds maintained 
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at the pumps, double nozzle fire hydrants to be placed as clos� 
as 150 and 125 feet apart. With short lines of hose, this will give 
a.n excellent pressure at the nozzles, which, however, can be ex
hausted here as well as in all other districts, and fire protection. 
be defeated, by throwing more streams than the pipes feeding 
the hydrants can supply at fire pressure. 

For the district located between W ashin'gton and l\IcGee 
':;treets and from 13th Street north to the river, we would 
recommend a special direct fire pressure system capable of 

r ,....;ng five two-inch streams each, through 100 feet of t , uu hose, from the ground to the top 0£ any building now 
•cated with'in said district, . which system we have described

. l answer to question 15. , . 
For all other parts of 1he city where the domestic pressure ' 

'. .1f 140 pounds will not furnish adequate fire protection, we 
recommend that a pressure 0£ 160 pounds at the pnmps bt

. maintained through the pr0sent distribution system when re
inforced as suggested, and when provided with double nozzle 

· hydrants not more than 150 feet apart in hazardous districts,
and no more than 300 feet apart in any district.

In the higher <·levated districts where this service will not
r·,rovide an ample fire protection, we recommend that the samf •

: e augmented by fire steamers l�cated in such tcrri.tory. ,vruire,
) here a.re <.'specially dangerous risks, in these districts. such a� ,
; 1mblic schools, hospitals, or like, institutions, we suggest tht< ,
· placing of fire cisterns in close proximity to those risks. so that
quite a number of steamers can be grouped together, all taking
suction from such cistern, these being connected direct "·ith the ,

· •1·ater main, ( as shown on plan), thus affording an ample sup- ,
,)ly of water for four or five steamers concentrated at the· near-
-st point to snch risks.

If the special direct fire pressure S?stem is constrnc!Prl.
then several fire steamers will hE>come available for the higher
elevMC'd districts.

It rnn.,· not be improper to'· state in this comwction, th:if
particularly in Jarl!e cities, the promptness with which tl10 fire
Llepartment can be informed of the existence and location of a
fire, ndcls much to adequate and successful fire protection, and
the efficimcy of sueh department. A public t<"lepl.H1ne service
rs the only medium, is not tlic most rapid nor reliable ,.,.,.
of eornmunicatin� such information to the fire <lep:,�'
to the· water works pnmpin:;t station. which ""'
�!ways be promptly notified when thr -
mg fire pressure has ceased. 

,\•) 

1/ ,, 
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"'"Tenth-Report w11at else in your opinion, mau be neces
. ,�rv to place the water. 1V orks z:'lant in a more efficient condition, and such additions as in your iudgment the futuregrowth will demand." · · 

' In order to further perfect the efficiency of the plant, j-careful and complete records should be kept of all the items �of cost in connection with its operation. Hence we deem it desirable that an improved system of records be maintained sothat the work of each station and of each engine can be defin-·itely determined. · iThe providing of an ample supply o� \\'ater is not the only1 -essential in the economic management of a waterworks system 7' ' Preventing an unnecessary waste o'f water is as great a factor in the successful management as the providin{! of an am pie supply. This can best be obtained by the general use of. meters and we urge that their use b� required by every con-·1Jumer. We would also recommend that as soon as it is practical, where the force mains leading from Turkey Creek station ·cross the creek, that auxiliary lines be laid under the bed of thecreek so as to be avails ble for use in case of accident to the.,present r,ipe bridges. 'In this connection, in view of the factthat the location and plans for the Allen Avenue Viaduct havbeen agreed upon and that this location covers a portion of the3()-inch flow line, we would advise the removal of a portion or' this line from a point near the station to the intersection of Liberty and Wy.oming Streets, and relaying it south along Liberty Street parallel to the other flow line under the bed ot ·Turkey Creek to a point near the station.AB a matter of safety to the public and of protection · to the supply stored in the Holly Street reservoir, we would �:advise that a watchman be placed at this property. •
· "Eleventh-What changes do you think are necessary in �· remodelinq the Turk�y C:�ek ��ation and its pipe connections,etc., that it may be simplified 1 . ·.This question has been answered in our �eply to the fourth . .;question and by plans No. 8 and No. 9,to which we refer you. -�"Twelfth-What do you recommend for the improvement �

-c of the intake at Quindarot Is it necessary to make any im- ;provement there for present protectiont" 
j . T�e present intake consists of a timrer and masonry pier · ,tfoch_ 1s not constructed at sufficient depth to afford the full
l 

. capacity of water to the 42-inch suction at low water and ha!!,been supplemented bv an auxiliary suction 36 inches in diam·
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eter, which has to be relied upon to furnish water to the pumps 
<luring short periods of low water, which do not extend over a 
few weeks, during any year. As it is found to be troublesome 
to secure the necessary amount of water through this suction 
during such periods, and as the present connection between the 
42-inch pipe and intake pier seems to be defective, we would
·recommend, that, whenever the stage of the river will permit,
'he end of this suction pipe be dropped to the lowest point pos
sible, and its connection with the back of the intake pier made
safe and tight. In order to increase the infl9w capacity at low
stag-e of the river, we would recommend that the timbers in
front of each screen chamber of the pier, below the cap timber
be removed and a screen of heavy round vertical iron rods set
in an iron frame, be substituted therefor. If it is found such
.changes do not secure a condition that is safe to rely upon dur
ing extreme low water, we would then suggest the use of a
-second auxiliary suction until such time as the conditions war
rant the construction of a new intake, which, when built, should
be farther out in the channel and admit of taking water at
.different levels, and also below lowest stage of river level.

\Ve do not deem it necessary to provide a special improve
ment for the protection of the intake aside from maintaining
the present protection, but we arc of the opinion that special
.care should be taken to prevent drift material from lodging
in front of the intake pier ..

"Thirteenth-Do y01, think we u:ill requ.irc more ground 
.at T1crkey Creek stpt-ion for any enla1·gment 01· brtterment you 
,nay recornmend1" 

We aie of the opinion that additional ground should be 
-secured for ,the enlargement and reconstruction of the pump
ing station as indicated in our answer to question No. 1, and 
.as shown on Plan No. 7, and as there is but this limited piece 
of ground which is at ·all available, and as it is necessary tu 
the bringing in of new and rearranging, of the old lines of pipe 
around this pumping station, we would recomm('nd that the city 
-secure this strip of land as soon as possible. 

"Fowrteenth .. -<Jiven that the inflow, capa.city at Tm·key 
Creek is as stated: 

One Holly Quadruplex .................. 4 million galbns 
One Holly Gaskill . . . . . . . . . . . . . . • . . . . . . . . 3 million gallons 
One Barr Triple Expansion ... ............ 10 million gallons 
One Holly Quadruplex . . . . . . . . . ... ....... 5 million gallons 
One Holly Gaskill ........................ 9 million gallons 
or say a total of 31 million gallons, and that the total outfloUJ 
is as stated : 
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One 16-inch main ......................... 4 million gallon! 
One 20-inch main .. '..... . . . . . . . . . . . . . . . . 6 million gallons 
One 30-inch main ....................... 14 million gallons 

or say a total of 24 mWion gallons, which is the outflow for the 
territory east of the Bluffs, u·hat in your opi11io11 would be 
most judicious expcndit1we of money for additio11al outflow for 
fire purposes in the Bottoms! Please give approximate cost of 
,·cservoir, icit/1 its capacity, to be builded on city property soutk 
of present reservoir at Turkey Creek." 

In reply to this question, we would state that it is our 
opinion that _an additional supplJ1 for fire purposes could be 
best secured by the laying of an additional main to the West 
Bottoms. The size and location of this additional main is 
shown on Plan No. 2. 

The available capacity of a new reservoir or storag,e basin 
southeast of the p1 cscnt reservoir or storage basin at Turkey 
Creek, covering n.bout 2 1-2 acres would he seven million gal
lons and its approximate cost is estimated to be .$30,875.00 . 

.As the new conduit from Quin<.laro and the present flow 
line will have a capacity of about 40 million i:rallons per 24 
hours by gravity flow, it is not so essential that the storage 
capacity at this station be increased, especially when the total 
available storage capacity to be gained will not exceed ten 
hours supply for the city. 

"J,'iftee'nth-Jf one purnpi11r; engine 1t·itl1 boilc,·s, or, pro
vidrcl 011(' of tl1P '{lltmps at 1'11rkPy Creek can be rrmoved to 
foot of lfroadu:ay, please make approximatt estimate of cost of 
stations at point named; the cost of 20-i11ch main south on 
Broadu·ay to 14th, cast on 14th to Grm1d, north on Orand Ave-
1we to Third, ·1l·est on 1'hfrd ·in connection with 20-inch mai·n on 
B1·oad11"at1, or any otlt('r loop, as yott may surl!Jcst. State if 
ample fire pressure and pt·otection would not then be obtained 

·i11 district p,·opos<'cl. ·11si11g thc.�e p,·oposecl mains and laterals for
fire purposes alone."

This qnrstion contemplatrs a special direct fire pressure 
service for the territory outlined with special pumps, water 
mains. and l1ydrauts exclnsiwly devoted to fire protection. 

Such special fire protection systems arc in use in many of 
the larger easti;rn cities \vhcre they are '")ll."i.dered of extraordi· 
nary value in protecting high building-a or fighting lilrge fire! 
as compared with fire protection by either fire ste11mer or di
rect ?rc!ssure service. 

1'he spccin] valne consii;ts of the ability of such a system 
delivering either seYeral 2-inch, 2}, or even a 3-inch stream with 
a pressure and a volume which won1d equal the energy and 
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capacity of ten fire steamers combined. S·uch a system would 
give this district a fire protection not obtainable by any other 
method within approximately the same cost. To obtain such

1 

we would recommend the installation on the river front near 
the foot of Delaware Street in a suitable house, of the necessary 
boilers and two fire' pumps, each of three thousand gallons 
capacity per minute, delivered· against a head of two hundred 
and seventy-five to three hundred pounds pressure at the 
pumps, the water to be taken from the river and discharged 
through a heavy cast iron main of 2(}1.inch diameter, running 
along Delaware to Eighth Street; thence as a 16-inch main along 
Delaware and Main Streets to 11th Street. Cross mains 10 and 
8 inches in diameter should be connected with this main line 
and laid on the east and west streets, as indicated on Plan No. 
10, which will serve to meet immediate requirements, but ulti
mately similar lines should be laid until every block in said 
district has been protected by this special service. ·Should the · · 
future growth of the business district require the extension of 
the system, it can be met by the addition of another pump at 
the station and by the laying of a 16-inch main on Broadway 
from the Levee to 6th Street. Special fire hydrants with t\\'O 
31 or 4-inch nozzles and independent vah�s at each nozzl�, 
should be located at the street crossings and intermediately 
where the territory is built up, not more than 200 feet apart. 

During the laying of these mains and hydrants, a small 
pipe carrying a telephone line from the fire pump station to 11. 
transmitter at each hydrant should be laid to facilitate com
munication between these points during fires. The pipe system 
need not be completed at once, but can be �radually extended 
from time to time as funds are available. The cost of opera
tion of this system, aside from the hose service, which must be 
supplied in any case, will not exceed that of maintaining one 
fire steamer company, while it will give a service equal to and 
exceeding that of ten fire steamers. 'rhc work of this station is 
of a character that can be performed by re:,,rular employees of 
the fire department, and should be operated under the same 
regulations that control all the fire department stations at 
present, as to hours and compensation. 

This service should not be expected to respond to ever)' 
alarm from this district, but only when additional service i� 
required to extinguish the fire. This system when once in 
operation will be appreciated as giving the very best and at the 
same time, the cheapest service. 

In regard to the question whether any of the pumps or 
boilers located at Turkey Creek station could be used in con
nection with this system when removed to the foot of Broadway 
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( or to nny othC'r point), we would state that none of the p�mps 
or boilC'rs at that station put in first-class condition, could sup
ply the pressure required for this service .. 

SUl\fUARY. 

Ifoving fully considered the subject matter of the improve
ment of the Water Works system of this city under the various 
and comprehensive inquiries submitted by your Board, and hav
ing answered them with our reasons therefor, in the order in 
which tl1ey were presented, we herewith submit a summary of 
our recommendations regarding the betterment of the Water 
,vorks system necessary to place the same "in a thoroughly ef
ficient, adequate and safe condition for the proper supply of 
water to this city,'' keeping in mind its requirements when the 
population \\:ithin its present limits shall-have reached 300,000 
to 350,000; taking up the various parts in the following orde1•, 
Quindaro, Flow Line, Turkey Creek Station, Distribution sys� 
tern and Fire Protection. 

QUINDARO. 

At this station we 1ecommend that the river end of the mah1 
suction pipe be lowered as far as the floor in the screening 
chamber will permit; closing the opening through which this 
pipe enters the intake pier so as to prevent sand from entering 
the chamber during the low stages of water; by substituting 
iron rods for th·e timbers which now obstruct the flow. Should 
this change not provide a sufficient flow, we suggest that a 
::;econd auxiliary suction pipe be provided, until conditions war
rant the construction of a new intake to be built in deep water. 

Within the pumping station, we recommend a re-arrange
ment of the round-about ::;ystem of suction and discharge maim,, 
simplifying the same, adding to their efficiency, g-aining thereby 
valuable space required for additional pumping machinery; the 
installation of a 25 million gallons centrifugal pump and boilers, 
this pump to deliver water from settling basins tllrough the 
present flow line to Turkey Creek Station, until the new pr<>
posed conduit between thrse stations is completed, ,vheri it may 
be transferred to the service of pumping from the river to the 
settling basins. 

To meet the urgent necessity of providing additional pump
ing capacity from the settling basins to Turkey Creek Station 
during the coming summer, we recommend the immediate pur
chase of a second-hand rotary or centrifugal pumping engine of 
8 to 10 million gallons capacity as a temporary expedient until 
the 25 million gallons pump has been erected ready for service, 
when the Holly pump should be discontinued in this service. 

I 
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We also recommend the providing of an additional 20 mil
lion gallons centrifugal pumping en�ine for delivering river 
water to the settling basins, and the replacing of the old boil-

. crs with new ones with larger units and higher stE>am prcssun•, 
as such become necessary from time to time. Aside from provid
ing a brick coal shed for storing a supply of coal and the hous
ing in of the new pump pit between the engine and boiler house, 
no additional buildings ,.,;ill be required at this station to meet 
the requirements for a supply of 350,000 population. 

The settling basins with the present method of sedimenta,. 
tion will, with careful operation, continue to furnish a· satisfac
tory water supply for a number of years. ,vhcnever the con� 
sumption approaches their capacity, additional ksins of canal 
size should be constructed ad,jaccnt to the present basins and 
so arranged as to permit of their being operated in connection 
with each other. 

• FLOW L'INE . 

To meet the maximum requirements for water during the 
coming heated season. we have recommended the immediate ex
tension of the auxiliar}1 30-inch pipe from the intersection of 
12th and Bell Streets to a connE>ction with the 36-inch line 'at 
Kaw Point, and your Bonrd, following this advice, promptly 
contracted for its construction and the work on the same ha!\ 
been commenced. As the maximum <laily consumption will have. 
reached the capacity of the reinforced flow lines in a few years, 
and as it is dangerous for a large city to be drprndcnt for its 
supply upon a single pipe line that has proven itself weak and 
unsafe, we recommend the construction. of a concrete sterl 
gravity conduit of 64: inches diameter, capable of clelivering 
with the pre.<ient flow line, 40 million gallons daily by p:ravi ty, . · 
thereby obviating the necessity of pumping this water a second 
time at Quindaro. This conduit is to cross the Kansas river in 
tunnel, the only permanent way of passing this stream. 

In connection with the present flow line, we recommend 
that consumers taking their supply direct be required to draw 
from tanks supplied continuously, so as to remove the possibility 
of any water hammer in the flow line. 

,vc aL<io recommend the re-location of the o:i�inal 30-inch 
flow line near Turkev Creek station to reduce its circuitous 
length and remove it from possible injury and inkrfcrcncc by 
the construction of the Allen Avenue viaduct. 

TURKEY CREEK '3TATION. 
At this station we recommend the 'purchase of additional 

ground necessary for future enlargement alld the general rear-
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:angement and modernizing of this plant; the gradual abolish
mg of the present n1111ecessary net work of pipe lines around 
this station and substituting therefor a systematic comprehen
sive and efficient line of piping; also the removal �f the pump
ing machinery and boilers, without any interference with the 

- service, into a new engine and boiler house which, when built
as proposed, will permit of its extension from time to time as
required. This arrangement also provides for a sidetrack and
ample coal storage sheds.

We also recommend the early purchase of a 12 million gal
lons triple expansion pumping engine with necessary boilers
and thereafter as needed an additional 15 million gallon::1
engine of the same type.

We also urge the filtering and purifying of the water from
the jet condensers before being returned to the basins, and the·
daily removal of floating soot and cinders from the water sur
face until the basins can be covered.

· DISTRIBUTION.

For the purpose of improving the pressure and capacity 
of the water supply in certain sections of the city where the 
same is now deficient, we recommend the immediate laying of a 
24-inch main on Baltimore .A venue from the 30-inch main at
17th Street to the center of the business district, then continuing
this large feeder as a 20 and 16-inch pipe eastward to the ele
vated ground in the northeast part of the city. We also recom,.
mend the laying of a 24-inch main from the pumping station
southeastward to the hifrh ground in the south side of the city.

In the business section we recommend that the flow of the 
large new feeder· be distributed by numerous connections and 
some new branch mains, definitely outlined in our answer to 
the Fourth question. 

We also recommend that in the extension of the distributing 
system, the general plan outlined providing for the proper 
supplying of water to various parts of the city with the view 
of meeting future requirements, be followed. 

FIRE PROTECTION. 

For the business district of the city located between Wash
ington and :McGee Streets north of 13th Street, we recommend 

· a special direct high pressure fire system particularly applicable
to this elevated business territory, as it is capable of furnish
ing the best modern district fire protection now known.

In case this special system should not be installed, we
recommend further soecific reinforcement of the distribution
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system in this business district so as to afford the best protec
tion with this system and 160 pounds pressure at the pumps. 
We also specify for certain conditions existing outside of this 
business section, the substituting of larger pipe for the 'four
inch lines and of disconnecting- all hydrants from four-inch 
pipe and reconnecting them to larger mains. 

In the higher elevated districts, we recommend the use of 
liberal sized mains and the use of fire steamers. To afford the 
best possible protection to large school, hospital and other 
buildings in these districts, we recommend the construction ol 
small cisterns in close proximity to tht>m directly connected with 
the. water mains, so that a number of fire engines can be con
centrated near such institutions. 

For the west bottoms we recommend the layiiig of an ad
ditional large main from the pumping station, and the location 
of additional hydrants in hazardous distr.icts to enable the fire 
department to concentrate their streams with shortest lines of 
hose upon any fire. 

CONCLUSIONS. 

It is not contemplated that the betterments herein recom
mended should all be made at once, but rather that they be 
carried out from time to time as the necessity for them may 
arise. There are certain improvements, however, which in our 
opinion, should be made immediately to improve the condition 
of the water works system, and for the better protection of 
property, which we will undertake to outline in the order in 

/ 
which we believe they should be made, together with an estimate 

1 .of cost of such improvements as will have to be done by con
tracts. 

The contracts for the extension of the auxiliary 30-inch 
flow line, for one 200 II. P. boiler for Quindaro, and for two 
300 H. P. boilers for Turkey Creek station have, been let since 
the beginning of our investigations. 

We deem it of the utmost importance that the distribution 
system in the business district be reinforced by the laying of 
the 24-inch main on Baltimore Avenue as far as 7th and Wall 
.Streets, and a 20-inch main from there on 7th Street, Grand 
Avenue and 6th to Oak Street, a 12-inch main from there on Oak 
Street to 3rd Street, a 12-inch main on 7th from Wall to May 
Street, and an 8-inch main on May from 7th to 6th Street. 

We estimate the cost of these mains in place at $40,500., 
\Ve also deem it of equal importance that a temporary second 
hand rotary or centrifugal pumping engine be purchased and 
installed at Ouindaro. for the purpose of delivering water into 
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the flow line, and also that a 25 million gallons centrifugal 
pumping engine for the same srrvicc, be contracted for. 

'l'he first pumping engine can be secured and installed 
within 90 days of date of purchase, at an estimated cost of 
$3,000. 

The second pumping engine will require ten, and possibly 
12 months for its construction and erection, and we estimate 
the cost of this engine erected and connected up on suitable 
foundations, at $23,000. 

'l'he re.arranging and simplifying of the piping system at 
, Quindaro to make the same safe, and also to provide room for 

this pum�ing engine, the lowering of the river end of the suc
tion pipe ancl changes at the inlet to the screening chamber 
cannot be let by contract, but must be made gradt!ally by you?> 
water department and when conditions wiJl permit. The 
same is to be said re�arding the rearranging of the pipe system 
around and at Turkey Creek station, which work should be 
commenced soon and carried on with skill. 

'.Ve also deem the providing of a special direct high pres
sure fire protection system for the business district of great im
portance, or if such system is not approved of, then the imme
diate further reinforcement of the present system throughout 
such district. 

'\Ve estimate the cost of the special system, as follows: 

. Two fire pumps of 3,000 gallons per minute capacity each 
and necessary boilers . . . . . . . . .................... $18,000.00 
Engine house, foundations and river connection . . . . 2,500.00 
Pipe line as shown on Plan No. 10 . . . . . . . . . . . . . . . . . 52,000.00 
110 Special hydrants with their connections . . . . . . . . 7,025.00 
1,500 Feet of 3}-inch hose and nozzlrs . . . . . . . . . . . . . 2,500.00 
Telephone line and boxes . . . . . . . . . . . . . . . . . . . . . . . . . 3,000.00 

Total ...................................... $85,025.00 

This system is not a part of the water workR and hence, 
in our opinion, shouJd not be paid for by that department. 

The cost of the further reinforcement, as itemized on page 
26 of this report, necessary in case the special fire protection 
system should not be built we estimate as $14,800. 

' The above improvements, it is our ooinion, should be made 
during the present year, to be followed in 1903 by the con
tracting for a section of the new conduit, so as to insure its en· 
tire completion in 1905. 

We estimate the total cost of this conduit complete includ
ing the tunnt'l crossing at Kansas river at $266,600.00. 

During 1903 certain further reinforcements to the distribu-
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tion system must be made, and we recommend that the 24-inch 
main from TnrkeJ� Creek station to Penn and 31st Streets, 
and the 20-inch main from there to Main and 31st Streets, be 
laid. 

"\Ye estim,,te the cost of this line at $35,500.00. 
In addition to this, we recomme'nd the laying of the follo�·

ing: A 10-inch main on "\Vahash Avenue from Lexington Ave. 
nue to Guinotte Avenue; a 10-inch :ilmin on 12th Street from 
Main to Penn Street; an 8-inch main on 14th S1:reet from 
Broadway to Madison Avenue; an flinch main on 8th from 
Penn to Jefferson Street, and a 10-inch main on 12th from 
Locust to Holmes. 

We estimate the cost of these lines at $11,250.00. 
We also recommend that during 1903 an additional 12 mil

lion gallon triple expansion pumping engine and boilers for 
Turkey Creek Station be contracted for, pending the construc
tion of which the middle section of the proposed new station be 
erec.ted. 

"\Ye estimate the cost of the engine and boilers erected on 
their fonn�ations at $104,000.00. 

This section of the buildin,;t, including a 30-ton electric 
traveling erane, and a steel stack, we estimate at $36,500.00. 

With tl1ese improvements completed, and the further ex
tensions made. when necC'ssary in conformity with our recom
mendations, we believe the water works system will prove to 
be ample and safe for the futnre requirements as they may 
arise. Respectfully submit�ed. 

GEO. H. BENZENBERG. 

G. A. I\.1JTCIIEl,L, 

JOllN DONNELLY, 

Commission of Water Works Engineers. 

List of Plans Submitted With the Report of the Commission of 

· Water 1V 01·lcs Engineers.

Plan No. 1. General Distribution System. 
Plan No. 2. Proposed reinforcement and extension of 

distributing system. 
Plan No. 3. Proposed location of new flow line from 

Qnindaro to Turkey Creek. 
Plan No. 4. l\Iap of Quindaro settling basins and pro-

posed extension. 
Plan No. 5. Quindaro station showing pumping station, 

intake and pipe connections. 
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Plan No. 6. Quindaro station, showing proposed location 
of new pumps and new pipe connections. 

Plan No. 7. Plan showing Turkey Creek station and pro. 
posed extensions. 

Plan No. 8. Plan of Turkey Creek station showing pres
ent arrangement of pumping engines and pump connections. 

Plan Ko. 9. Proposed new pumping station at Turkey 
Creek showing re-arrangement of machinery and piping. 

Plan No. 10. Plan showing proposed special fire service 
system. 

Plan No. 11. Proposed fire cisterns. 
Plan No. 12. Diagram of Holly ,Street Reservoir. 
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