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Report of Commission of Water Works Engineers.

Kansas City, Mo.,
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 ecity, with a view to ascertain what
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,”” we met for the first time for
that purpose in this eity 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 Creck station in
this city, and gathered what information we could regarding
the condition of the ‘‘flow line’’ so ealled between these two
stations, and of the distribution system throughout the ecity.

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

The original works were built under a franchise granted
to the National Water Works 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 here,
additions there, one makeshift, then another, until there was a
city of 90,000 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 was 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 econduit by pumps,
and this is the method still in use.

~ These improvements enabled the Company, and has enabled
the city since it came 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
the city finds it impossible to force through these an -adequate
supply to meet the requirements in certain sections of* the city.

Such 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 actual valu-
ation of the physical property surrendered to the city.

The plant that beeame the property of the city, comprised
the following: At Quindaro, sixty-thrce acres of land, including
Intake Pier, Pumping Station and Secttling Basins, with a single
flow line from the Basins to Turkey Creek.

At Turkey Creck ten and nine-tenths acres of land, includ-
ing Pumping i3tation and Storage Basins.

At Holly and 21st Strects, two and five-tenths acres of iand,
incelnding 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 Sceeond and Main Streets, one lot 60x142, used for stable

. and storage purposes.

During city ownership of six and one-half years the plam
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 scttling basins at Quindaro, and to the storage
basins at Turkey Creek and Holly Street Reservoir. Besides
necessary repairs to the 9 million gallon Gaskill pumping en-
gine at Turkey Creek, a new 10 million gallon triple expansion
pwnping 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 fect in length and about 70 miles of water mains, have also
becn added to the distribution system. .

. The works at Quindaro consist of a stone intake pier.
erected on the south bank of the Missouri River and connected



.

with the river bank above high water by an iron foot bridge
and by a 42-inch diameter iron pipe of about 750 feet in length
conneeting the interior well of the intake pier with a suction
well located in the center of the basement of the pumping
engine house. The river end of this pipe line for about sev-
enty-five feet in length is made of wrought iron, and is flat-
tened into an oval shape where it enters the intdke pier, at
which point the top of the pipe is more than one foot above
lowest stage of water in the river. To overcome the difficultics
caused by this condition, an auxiliary 36-inch diamecter wrought
iron pipe has been connected with the 42-inch pipe necar 'the
river, the other end leading to and dropping into the river
below the lowest water mark. ?

The engine house contains two Ilolly pumping engines, one
geared Pearson low service, one Worthington, and one Blake
pumping engine. The two Holly pumps have each four 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 23 to a maximum of 45 feet, and have cach
a capacity of ten million gallons per tw enty‘four hours. The
suctions of pumps have since been connected with the 42:inch
diameter cast iron intake pipe taking water dircet 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 dnd 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 from
the settling basins to the Turkey Creck pumping static:
through a cast iron pipe line known as the ‘“Flow Line.”” Th
neeessary head against which this pump is required to delive.
water, depends upon the quantity which is forced through thi:
flow line, and varies from fortyreight to sixty-six feet. The
nominal capacity of this pump is nine million gallons, but is
reported to have delivered fourteenn million gallons per 24
hours.

The Blake pump located in the basement and also uscd in
delivering water into the flow line, has a capacity of two and
one-half mllhon gallons per day.

There are six boilers connected with tlns plant the first
three of 75 I1. P. cach have been in service over thirteen years;
the other three, two of which are 85 . ., and the other 65
H. P, have been in service fully ten years, and are capable of
furmshm" not more than eighty-five pounds steam pressure.

The setthng basins at Quindaro are four in number
grouped together and have a combined eapacity of forty-five
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million 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 1329 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 30-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 purposcs, but now receive the water from
Quindaro and serve principally as storage basins to meet * the
variable demand of consumption while the supply 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 (laskill horizontal com-
pound condensing pumping engine of nine million gallons’
capacity in 24 hours, erected in 1888, a*Holly Quadruplex com-
pound condensing pumping engine of four million gallons ca-
pacity, erected in 1881, a Barr vertical triple expansion pump-
ing engine of 10 million gallons capacity, erected in 1897. These
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 Xansas river.
This pump now, however, takes suction from the basins and is
only used to supply water to the olly Street reservoir or the
West Bottoms and in case of fire in this territory, supplies
fire protection at 140 pounds pressure at the gauge byt 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 eonnected that it can be used to pump
to the West Bottoms or to the city east thereof, taking suction
frem the reservoir, when 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
counceted so as to draw water from Kansas river, and deliver
the same either to the basins or direct to the suctlon of the
other puraps.

-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 Ezpert Hydraulic Engineers,
Geo. H. Benzenberg,
Stephen A. Mitchell,
John Donnelly.

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

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

First—What 1mprovements do you deem necessary should
be made in the flow line, and in what direction, in order to ob-
tain the full eapacity of the 36-inch pipe line from Quindaro?

Second--Do you deem it advisable for the city to establish
a high pressure pumping 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 and
the proposed improved condition of the flow line? 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?
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?

Fifth—What 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?

iI3ixth—State what additions and changos are necessary to
the distribution system to provide ample and proper fire pro-
tection by direet pressure, in both the business and elevated dis-
tricts?

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 growth? If so. outline your recom-
mendations. ;

Eighth—Do you recommend the building of any additional
elevated storage reservoirs? If so, where, and of what capacity?

Ninth—What do you recommend as the best means ofpro-
viding ample fire protection in the various districts of the city?

Tenth— Report what else, in your opinion, may be necessary
to place the Water Works plant in a more efficient condition,
and such additions as in your judgment the future growth will
demand.

Eleventh—What changes do you think are necessary in re-
modeling the Turkey Creek station and its pipe connections, ete.,
that it may be simplified.

Twelfth—What do you recommend for the improvement of
the intake at Quindaro? Is it necessary to make any improve-
ment there for present protection ?

Thirteenth—Do you think we will require more ground at
Turkey Creck Station for any enlargment or betterment you
may recommend?

Fourteenth—Given, that the inflow ecapacity at Turkey
Creek is as stated:

One Iolly Quadruplex ...........cccvunn.. 4 million gallons
"One Holly Gaskill ..............cccuun... 3 million gallons
One Barr Triple Expansion ............... 10 million gallons
One Holly Quadruplex ...........ccoo..... 5 million gallons
One Holly Gaskill .............. ... ... .. 9 million gallons

or say a total of 31 million gallons, and that the total outflow
is as stated:

One 16-inch main ................. ..., 4 million gallons
One 20-inch main ..... s VT - LR o1 X 6 million gallons
One 30-inch main ...................c.... 14 million gallor~

or say a total of 24 million gallons, which is the outflow for
the territory east of the Bluffs, what in your opinion would be
the most judicious exvenditure of money for additional outflow
. for fire purposes in the Bottoms? 7Please give approximate cost
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of reservoir, with its capacity, to be builded on eity property
south of present reservoir at Turkey Creck.

Fifteenth—If one pumping engine with boilers, or, pro-
vided one of the pumps at Turkey Creek can be removed 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
Avenue 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 above questlons on the line of immediate
requirements, we msh 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.
Geo. M. SHELLEY,
Prest., Board of Public Works.
Harry B. WALKER,
Secretary.

Acting on your last injunction we submitted the following
advance report on the first question:

“Kansas City, Mo., Nov. 4th, 1901.
.To the Board of Public Works,
City.

GENTLEMEN: In compliance with your request to report at
our earliest convenience upon the first question submitted to us
in your letter of instructions, viz: ‘What improvements do you
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 linc from Quindaro,’ we have given this subject immediate,
earnest and careful consideration.

The experience of your Water 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 the
Turkev Crecek pumping station, is sufficient evidence of the
necessity of increasing the supply capacity from Quindaro at
the earliest possible moment, to avmd a possible repetmon 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 crossés 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 i 1899 from Turkey Creek
Station northward on Genesee Strect 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 Station.

As the pipe of the original line, especially the 36-inch, 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 36-inch pipe near the old Kaw Point
pumping station.

Several routes have been suggested along which this pipe -
could be laid. '
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One line along the line of Genesce 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 Missouri River recently formed, to the
Kansas River; and thence south along the bank of said river to
the 38-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 Company at Ohio Street, follow this Street to James
Ktreet, thence along the latter to the City’s ten-foot right of way
through the Metropolitan Company’s property, thence along
this right of way to the cnd of the 36-inch line.

This latter route, though 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
2 high pressure pumping plant be hereafter installed at the
latter place, and are to consist of heavy pipe,

2 third route proposed was from the present end of the
new 30-inch line at the crossing of 12th and Bell Streets, in a
direet line to and along James Street to the City’s right of way
across the Metropolitan Water Company’s property and along
this to the end of the 36tinch pipe.

We have personally gone over these routes and other
routes to examine the condition and difficulties which each line
presents.

The first route mentioned is about 6,096 fect 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.

The 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
whieh 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 spceial difficulties of construe-
tion which are greater than those of either of the other two lines.

We 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. We 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 bridge,
suitable blow-off connections be inserted for the purpose of
. draining said mains rapidly 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.

(Signed) Guo. H. BENZENBERG,
STEPHEN A, MITCHELIL,
JonN DONNELLY.

Your commission has had extended conferences with the
Chief of the Fire Department, Mr. G. C. Hale, the Superinterd-
ent of the Water Department, Mr, D. W. Longwell, its: Chief
Engineer, Mr. W. 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 requesting that copies of records at the pumping
stations be prepared and eertain data be obtained and furnished
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 to wifness
a test of some special f1re pipe lines and to note the operatlon
of some centrifugal, rotary, and other pumping machinery in
Milwaukee and Racine, Wis., and in Chiceago, 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 collecected 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 advisable for the city to estab-
lish a high pressure pumping station at Quindaro?”’

This question contemplates one of two propositions for
providing a supply of water direct from Quindaro, first at a
pressure sufficient to acecommodate every section of the ecity
with an additional pressure, whenever necessary for fire pro-
tection in the business and elevated districts, or, second, at a
pressure sufficient to meet the requirements of the lower dis-
tricts only, such as the West 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 ITolly Street Res-
ervoir and the flow line, without praectically any other benefit
than to centralize the entirc pumping machinery at one station,
to materially reduce the number of pumps and the cost of opera-
tion. The offset to this advantage is the loss of the flow line,
the Holly iStreet Reservoir, and practically of the investment at
Turkey Creek Station, the nececessity of constructing two high
pressure pipe lines between the Quindaro station and the city
to guarantee the same means of safety which the present works
possess under high pressure, and lastly, the fact that the entire
pumping plant would be located in the State of Kansas, and
subject to taxation by it.

The second proposition presents the same objections as the
last two mentioned. Two pipe line systems would have to be
maintained between Quindaro and the ecity. One consisting of
a high pressure line and the other of the present and an addi-
tional tlow 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 being the same at each station, this would only
represent a saving equal to the difference in duty developed by
the high serviee pumping, which would have to be installed at
Quindaro, and the low service pumps now or hereafter engaged
in delivering water to Turkey Creek Station. As the volume
of water required in the entire low level 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 features of this propo-
sition, we do not deem it at all advisable or desirable to estab:
lish a high service station at Qulndaro

““Third—What changes or additions do you advise at the
Quindaro pumping siatwn for both immediate and future re-
" quirements? Utilizing the full capacity of the settling basins
and the proposed imvroved condition of the flow line? 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
luse, what would be your recommendation for tmmediate re-
tef?’’

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 the
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 re
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 iere
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 for 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 1t was installed. The new pump or pumps, therefore,
should hive a capacity of delivering 20~ to 25 million gallons
daily i. o the flow line.

Tue 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 Tur
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
speeial service, giving steady flow 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 therefore recommend that you proceed without delay to
secure a temporary rotary or centrifiugal pump and engine of from
8 to 10 million gallons capacity, capable of re-inforcing the
Worthington 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, .

TIn the consideration of future reauirements under this and
other questions, you have requested us to keep in mind the
needs of a city of 300,000 to 350,000 population within the
present territory., 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 and 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 the 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 cven 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 few days, this maximum must be proviced for
by ample reserve in the pumping capacity at both pumping
stations, and in the capacity. of the intake, the flow line and
the settling basins. With the two Holly 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
delivering water into the settling basins at Quindaro ‘s 26 mil-
lion gallons per day. With one of the IIolly pumps out of
service, however, the capacity would be only about 16 million
gallons daily. Such a condition is a possibility and should be
guarded against by the installation of an additional pump of not
Iess than 20 million gallons capacity. For the reason heretofore
given, we believe that the centrifugal style of pump 1s -best
adapted for this service, also especially when the river water
carries a large amount of sediment.

We would therefore recommmend, that as soon as funds for
future extensions arc available, a 20-million-gallon ecentrifugal
pumping engine be added to the initial pumping service, whiek,
as soon as the consumption has reached 26 millicn gallons daily,
is to be supplemented by a second pumping engine of like style
and capacity. This would provide a wumping capacity to the
settling basins equal to the estimated maximum daily consump-
tion with 50 per ccnt of such capacity in reserve so long as the
ITolly 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 83 pounds. Your Board has
ordered the 65-horse power boiler replaced with one of 200
horse power capable of furnishing steam with 150 pounds pres-
sure at the guage, and have contracted for its ercction. Its
installation will meet the immediate demands for boiler capacity,
but the other boilers at this station havizyg been in serviece 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 present boiler house. In this connection &e would recom-
mend that brick coal sheds be provided of ample capacity to
operate the station during such time as the delivery of coal may
be interrupted by strikes or unforseen 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 Worthington 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 constructed 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 and
the coal sheds will thus be the only additions to the buildings
at Quindaro to provide for the proper housing of the necessary
machinery to meet the contemplated demand, provided the new
flow line to Turkey Creck be made a gravity conduit.

A second centrifugal pumping engine of 20 or 25 million
gallons capacity would have to be added to the service engaged
in pumping water from the settling basins to Turkey Creck
station, unless the second flow line between these points be of
such ample capacity that with the present flow linc it can supply
the required auantity without the aid of pumps, in which case
the tirst centrifugal pump can be transferred to the initial
service.

The 36 and 30-inch cast iron flow line was originally de-
signed to convey the water from Quindaro by gravity, and was
therefore made of verv light weight pipe. Pumping, however,
had to be resorted to very soon {o dcliver the required guantity
of water, and as this quantity has steadily increased, it beeaine
necessary to eradually inercase the head, and thereby subjeet
this pipe to an increased pressure for which it was not intended,
hence the continuous danger of this pipe bursting as 1t has, and
shutting off tle supplv from Quindaro.

Another clement of danger to this vipe line consisis in the
probability of a water hammer or sudden increase of pressure
being produced by the rapid or sudden shutting off of one or
the other of the large connections through which several consum-
ers are taking water directly from the flow line. Such water
hammer is capable of producing a shock sufficient to burst the
light weight pipe and these consumers ought to be required to
take their supoly through a small pipe continuously into a tank
from which they may draw in quantitv as required without af.
fecting the flow in the pipe line. There is very little doubt that
the Capamty of this pipe has also been somewhat reduced by
interior tuberculation and possibly by the collection of sediment
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during the past fourtcen years, especially at low points, no pro-
vision having ever been made for blowma’ off the pipe line.

Careful tests as to the capacity 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 reinforced by a second 30-inch
line from Kaw Point to Turkey Creek Station, now being laid,
will, with a head at Quindaro of 65 feet above the water level
of the full basins at Turkey Creek, exceed 20} or 21 million gal-
lons per 24 hours. This limited capacxty, less about 13 million
gallons drawn off daily by consumers connected direct with 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 brough: to
your attention to show the necessity of making provisions as
soon as possible for the construction of another flow line, which
will take not less than two years to complete and which if com-
meneed within the next year, its completion will be none too
soon to meet the conditions of maximum consumption, even
should no serious accident happen to the flow 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 being
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 feet.

With a head of nine feet the capacity of the present rein-
forced flow line will be about 73 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 pressure 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 Monier, or other like construction, will fully
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answer all purposes required 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-
duit will resist all necessary exterior- pressure, except where
the same may pass under steam railway tracks, at whieh points
the same 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 James Street bridge and thence in a
straight line through Wood street across the Railway Yard at
its narrowest 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 direet 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 its construection 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
position on a perishable bridge. We have carefully examined
the loecation and had a boring made on the east side, the rock
being on the surfacc on the west side, and found shale that is
very suitable for tunnelling at 4 depth of 47 feet below datum.
The tunnel and shafts should be of shale brick construetion,
the shaft at the east end preferably carried to an elevation on-
a level with the coping of the settling basins at Quindaro. The
tunnel should be not less than 7 feet in diamcter and at an
clevation of not less than 75 feet below city datum line. Suit-
able air vents on the high and blow-offs at the low points of this
conduit should be intreduced.

This flow line and tunnel ean, when its capacity as a grav- -



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 surface. 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 National Water Works Company was for the purpose of
sedimentation, by pumping into the small central basin and
passing the flow 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 head
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 any
one of these was being drained and cleaned. Therefore the De-
partment in charge changed the system of flow and sedimenta-
tion to a method heretofore described and now in use.

Since the installation of this method the quality of the
water delivered 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.

. If 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 ypon higher ground south of the
present location have been made with a view that the city may
at some future time decide upon filtering its water supply.
Suitable ground for economical construction at an elevation of
about 90 feet above city datwm 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 inecreasing 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 doubled at 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.

““Fourth—What changes or additions do you suggest at the
Turkey Creek pumping station to meet either immediate or fu-
ture requirements?’’

This pumping station was located and erected when the
Kansas River 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 without following any apparent well-
established plan or system, or without considering economy of
the limited space, or in operating the works, resulting in a coru-
plication of conditions which should not be continued, and caa-
not be accepted as a part of a proper, modern, and economieal
water works pumping station for a city of Kansas City's
present, much less future requirements. A continuation of such
conditions in the installation of any additional pumping machin-
ery will only make the reconstruction of the station 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 arranged and planned that so
far as the location and available space is concerned, it is 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-
Jject in mind, we have endeavored to evolve a plan which would
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carry out this idea without, as far as it is possible. abandoning
any of the present machinery or relocating the same, excepting
as it can be done with safety or as the demand for increased
pumping eapacity will make it necessary.

Plan No. 8 submitted with the report, shows the present
system, while Plan No. 9, shows the ptoposed re-arrangement
of the station with the location of the present machinery and
beilers, when moved, an¢ of the proposed new pumping engines
when installed. This arrangement groups 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 cither service. It also
provides for coal storage in the rear of the boilers, not now
available, with track facilities along side upon city property,
which storage can be increased as the works require it,

The plan also shows the re-arrangenient of the suction and
the discharge mains which now consist of a complicated and
intricate system of pipes and specials oecupyring practically all
the available ground 'around the building and xadlatmg there.
from in every direction. The new system is simple and conpre-
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 reloeation of these
niains as indicated on the plan. This plan can possibly be car-
ried out to meet the requirements of the estimated maximum
consumption, within the limits of the land now owned by the
Jity at this station, but it would be most desirable to sceure
the vacant land for a distance of two hundred and fifty feet
north of the water works ground and lving between Brooks
Street or Allen Avenue, and the right of w ay of the St.
Louis and i3an Franciseo Railway Company, permitting the
new station to be located further north, thus affording more
room for extensions hereafter to the south without encroaching
upon the basins. This strip of land covers about 13 acres, is
not used, and is the only ground which ean be seeured and
utilized for extending the works. It is therefore necessary and
should be purchascd before other use of it is made. The plan
prepared contemplates its purchase by the city.

As heretofore stated, the pumping machinery at this sta-
tion consists of a nine million (Gaskill, 2 ten million gallon Barr,
and a four million gallon Holly Quadruplex pumping engine,
which are used to supply the city east of the West Bottoms,
and also, by throttling the delivery into IIolly Street reservoir,
to. supply the West Bottoms. thereb) wasting the energy and
work developed by the pumps in lifting this water 132 feet
nboxe the Iolly Street reservoir. Two levels are being supplied
with water from this station. one consisting of the West Bot-
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tos, using about 2} million gallons per day, supplied at an ele-
vation of 232 feet above city datum, and the other consisting
of the balance of the city, using on the average of about 12}
million gallons daily., and supplied at an elevation of 364 feet
above datum. These two services should he kept separate
and each supplied by its own set of engines, which should be
capable of promptly furnishing the required quantity and fire
pressiuie when needed in their respective districts. Connee-
tions between the high and low level serviee should be main-
tained, but only used in case of emergency, as in case of break-
ing down of pumps or mains.

The total daily capacity of the engines supplying the high
level is 23 million gallons: with either the Gaskill or Barr en-
eine disabled the eapaeity is only 13 or 14 million gallons, nearly
equal to the present average daily consumption. With only one
of the other two small pumps available for this service, it will
be seen that within the next year provision should be made to
secure a new pumping engine to be ready for service by the
sunnmer of 1904. This engine should Le of the best construe-
tion, of the triple expansion tvpe, and have a capacity of not
less than 12 anillion gallons per 24 hours, delivered against a
pressure of 160 pounds at the gange. with steam pressure of 150
pounds to he supplied bv a new battery of hoilers installed with
this engine. .

This new machinery should be located in keeping with the
proposed re-arrangement and in a section of the new buildings,
a~ shown on plan No. 9. Thereafter new foundations of proper
depth and ample strength should be constructed in the new
building for the Barr pumping engine as indicated. and this
engine overhauled and ereeted theveon. Iike disposition should
be eradually made of the four million Holly and the three mil-
lion Gaskill engines, placing both on the low level service. and
also of the high pressure boilers then in serviee at this station.
The 12 million low service Deane pump we suggest to remain
where it is until the new-conduit is completed and in serviee.

Following this. an additional triple expansion pumping-
engine of not less than 15 million eallons capacity should be
provided, preceding which, however, the Gaskill 9 million gal-
lons pump should be removed into the new station and made
avaijable for the hich level service, until the new 15 million
pup is in serviee, when the 9 million Gaskill pump should be
placed permanently in the low level service, which will by that
time require inereased pumping capacity. In this way a grad-
nal change from an unsightly, expensive, complicated and un-
satisfactory pumping station, to one of modern, simple, econ-
-omic and systematic design and service can be brought about.
‘Each installation of a new pump of modern construetion 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 will
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 gallons
above 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 withn1t an entire re-
construction of these basins. the cost of which would not jus-
tify the outlay. Any raising of the reservoir walls will diminish
the head under which water is delivered from Quindaro. and
therefore diminish such delivery. It might be advisable to con-
struct this addition at some time in the future, but its present
undertaking is hardly justifiable, in view of other pressing de-
mands, and the fact that it adds but one-half day’s supply at
our present rate of consumption, espegially when the construe-
- tion of a new flow line from Quindaro, with its ample capacity,
- will obviate the necessity of additional storage at Turkey Cresk.

The 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 surface,
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 condensers, is objectionable
and should be wasted until the same can be thoroughly filtered
and all the oil removed before returning same to the basins.
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“Fifth—What additional mains are necessary, and where,
to give an adequate pressure and supply of water wn the busi-
ness territorv and the elevated districts of the cityt”’

‘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 pur-
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 shows
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
inereased 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, noths
ing has been done to improve the unsatisfactory conditions in
the business and the north elevated districts, especially in the
former where the requirements have rapidly inereased.

Of the 17 miles of water mains located in the territory
(principally business) lying between Jefferson and MecGee
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 cornditions, 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 street, and thence east on 17th
Street for a mile, following low ground to Lydia Avenue. 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 O. K. Creek Valley
traversed by the 30-inch main, and in the immediate vieinity of
the above mentioned main, where it passes with diminished
diameters along Lydia Avenue, 13th Street and Euclid Avenue.

An examination of the automatic pressure zauge charts, and



—94—

pressure gauge readings taken at various times at different
points of the city by the Water Department, supplemented by a
Jarge number of like records taken by us, show where the
prineipal depressions of water pressure is caused by inadequate
capacity of mains to supply the demand of that locality.

‘These conditions in the business and north high districts can
be greatly improved by laying a large main from the 30-inch
main through this territory north and eastward to a econnection
with the same main near its eastern terminus, connecting all old
supply mains where crossed, and new ones wherever needed.

The most economie method of reinforeing the supply and
pressure of any distriet, consists in laying one large main into
such territory capable of supplying a large volume of water
with a minimum loss of pressure. rather than in an attempt
to supply such volume through a number of smaller pipes lo-
cated on different strects, and more especially so if such streets
are paved.

We, therefore, recommend to relieve the conditions in the
above outlined business and elevated districts, that a 24-inch
heavy cast iron main be laid at once, from the 30+inch main
at 17th Street along Baltimore Avenue, replacing the present 4
and 6-inch pipe, to 9th Street. and on Wall Street to Tth, branch-
ing the main at this point to a 12-inch main west on Tth Street
to May Street: thence north on May Street with an 8-inch pipe
to 6th Stieet, replacing the 4-inch pipe in the last named block,
and a 2Ginch main east on 7th BStreet, from Wall Street to
Grand Avenue: thence on (irand Avenue to 6th Street; thence
east on Gth Street to Oak Street, branching here into a 12-inch
* main north on Oak to 3rd Street for the present, and later to be
extended by a 16-inch main cast on 6th Street to a conneetion
with the 16-inch main at the corner of 7th Street and Euclid
Avenue. This large feeder should be connected with the 12-inch
main where it erosses on 13th Street, with a new 10-inch main
to be laid on 12th Street from Main west to Penn Street, re
placing the 4-inch pipe, and with all existing mains where they
are crossed hy it. In addition thereto a 10-inch pipe should be
laid on Wahash Avenue from I.exington to Pendleton in lien
of the 8inch and a 10-inch pipe from the end of the pipe on
‘Wabash Avenue be laid down the slope to a connection with
the 8.inch pipe on Guinotte Avenue.

The south high territory is sparsely settled as vet, but
covers somewhat higher ground than the north side, and has
but three 10-inch feeders from the north, which are not capable
of supplyving a very great amount of water without a large
loss of pressure, and hence the insufficient service in this dis-
trict. To remedy this immediate deficiency, as well as meet
future requirements, we would recommend laying a separate 24-
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ineh 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 Summit 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
No. 2.

““Sizth—State what aedditions and changes are necessary
to the distribution system to provide ample and proper fire pro-
tection by direct pressure, in both the business and elevated
districts.”’

Ample and proper fire protection demands immediate ae-
cessibility to a large volume of water -with power to discharge
same in a sufficient number of solid streams to reach and ex-
tinguish the burning material.

In this city a fire pressure of 160 pounds at the pumips is
supplied, generally sufficient for protection of property in the
business district, and of residence property in the elevated dis-
triets, providing no undue amount of pressure is consumed in
forcing the volmine of water required for fire protection. in ad- -
dition to that of ordinaryt consumption, through the mains or
through long lines of hose. A 1l4-inch stream, with a pressure
of 80 to 100 pounds at the hydrant, will generally discharge
from 270 to 300 gallons per minute. Such a stream consumes
from 18 to 20 pounds of pressure in passing through every 100
feet of 23-ineh best rubber lined hose, and about 8 pounds in
passing through 300 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 developed be not econsumed in transit to the hydrant or in
long lines of hose, imperatively so, where fire protection is re-
quired at high elevations by direct pressure.

Of the.194 miles of main in the distribution system, 143
per cent consist of 4-inch, practically all of which was laid by
the National Water Works Company, and 53 per cent of 6-inch
pipe, while in the business district heretofore mentioned, 32 per
cent of the pipes consist of 4-inch.

The condition in the business distriet, where a larger num-
bYer of streams are required for adequate protection than in
the residence sections, if direet fire protection service is to be
<on*inned, should be remedied at once by replacing the present
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pipe lines with the following, in addition to the recommenda-
tions contained in answer to Question 5, viz:
" An 8-inch main on Third Street from Grand Avenue to
Broadway.
A 10-inch main on Broadway from 3rd Street to Tth

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

Street, 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 Broadway from 7th Street to 10th

Street. 3
A 10-inch main on Broadway from 10th Street to 16th

Street. ]
An &inch main on Missouri Avenue from Oak to Troost

Avenue.
A 10-inch main on 12th Street from ILocust 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 8inch main on 8th Street from Penr« 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 u
6 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,

We also recommend discontinuing all hydrants from 4-
inch pipe lines and connecting them to the larger mains crossing
the 4-inch pipe at location of hydrants. If there are no such
cross mains. then provide them. If that is impossible, then re-
place the four-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 siz-inch double nozzle
combination hydrants and branches, using the fourinch hy-
drants on mains below elevation 125. In especially hazardous
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 protection &s 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 oi
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. We, there- .
fore, recommend that in the extension of the distribution sys-
temn the size of the mains as indicated on Plan No. 2 be fol-
lowed to provide 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 growth® 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 for
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
erea lying below an elevation of 35 to 55 feet is what they
may bhe strietly called the low level district, comprising what
may be defined as West Bottoms, North Bottoms, Blue Val-
ley, and a portion of O. 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-
triet.

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

If all of the territory of either a high or low level were eon-
fined to a compact area, it would manifestly be the proper thing:
to provide each level with an independent supply at differemt
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 would.
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 economical to attempt to supply all the low level territory
as an independent serviee, and the remainder of the eity through
another system,

It is desirable, however, that the extension of mains in the
Thigh level territory, both to the north and the south of O. K.
Creek valley should be of such sizes and along such lines that
should the increased consumption in either distriet demand dif-
ferent pressure to serve them cconomically, they eould then
be readily separated along some east and west line in O. K.
Creek Valley.

The West Bottoms being a compaect district and in close
proximity to the pumping station, a saving in operating ex-
penses can be made by mantaining this as a separate system
in connection with the Holly Street Reservoir,

We would therefore recommend that this territory be
supplied direcet by pumping engines engaged exclusively in
supplying this distriet, instead of the indireet manner in which
the supply is now furnished through the high service pumps.

“Eighth—Do y(;u recommend the building of any addi-
tional (levated storage reservoirs? If so, where, and of what
capacity?’’ .

. As the TTolly Street reservoir alrcady provides sufficient
storage for the West Bottoms, and as there is no reservoir lo-
cation at sufficient clevation to furnish storage capacity avail-
able for the elevated districts, we do not recommend the build-
ing of any additional elevated storage reservoirs.

It would be advisable, however, to provide some storage
which could be used to meet sudden heavy demands for water
in various parts of the city, other than for fire service, so as
to relieve the pumps as much as possible from that dangerous
speeding which they are subjeeted to in their attempt to main-
tain the supply and pressure.

Stand pipes of about 20 feet diameter, reaching to a height
of 370 feet above city datum, located at’ suitable elevations
upon both the north and south high levels, not too remote from
the pumping station, would provide such a remedy. Snuitable
means for promptly shutting off these stand pipes during tinte
of fire pressure, must be provided. Fluetnation of engine
speed due to direct fire pressure service cannot however be re-
duced by such stand pipes.

“Ninth—What do you recommend as the best means of
providing ample fire protection in the various disiricts of the
city#’’ )

For the West Bottoms we recommend a direct fire pres-
sure through the reinforeed system of 140 pounds maintained
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at the pumps, double nozzle fire hydrants to be placed as close
as 150 and 125 feet apart. With short lines of hose, this will give
an excellent pressure at the nozzles, which, however, ecan be ex-
hausted here as well as in all other distriets, and fire protectior
be defeated, by throwing more streams than the pipes feeding
the hydrants can supply at fire pressure.

For the district located between Washington and McGee
Streets and from 13th Street north to the river, we would
vecommend a special direct fire pressure system capable of

rwng five two-inch streams each, through 100 feet of

: ra1 hose, from the ground to the top of any building now

seated within said distriet,.which system we have described
-1 answer to question 15.

For all other parts of the clty where the domestic pressure
2f 140 pounds will not furnish adequate fire protection, we
recommend that a pressure of 160 pounds at the pumps be

" maintained through the present distribution system when re-

inforced as suggested, and when provided with double nozzle
" hydrants not more than 150 feet apart in hazardous distriets,
and no more than 300 feet apart in any distriet.

In the higher clevated distriets where this serviee will not
rrovide an ample fire protection, we recommend that the sawie:

. ¢ augmented by fire steamers located in such territory. Where -
3 here are especially dangerous risks, in these distriets. such as |
" public schools, hospitals, or like institutions, we suggest the .
" 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 with the .
*water main, (as shown on plan), thus affording an ample sup- .
2y of water for four or five steamers concentrated at the near-
'st point to such risks.

If the spccial direet fire pressure system is consfruected,
then several fire steamers will become available for the hwheL
elevated distriets.

It may not be improper to'state in this connection, that
particularly in large cities, the premptness with which the fire
department can be informed of the existence and location of a
fire, adds much to adequate and successful fire protcetion, and
the efficiency of such department. A public telephone serviee
#s the only medium, is not the most rapid nor reliable -
of commmunicating such information to the fire depa~
to the water works pumping station. whieh «*-
alwavs be promptly notified when the -
ing fire pressure has ceased.

Aa

0
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“““Tenth—Report what else in your opinion, mav be neces-
“sary to place the Water Works Plant in a more efficient con-
dition, and such additions as in your Judgment the future
growth will demand.”’ )

i
In order to further perfect the efficiency of the plant, 1
|

careful and complete records should be kept of all the items
of cost in connection with its operation. Hence we deem it de-
sirable that an improved system of records be maintained so
that the work of each station and of each engine ean be defin-
itely determined. }

The providing of an ample supply of water is not the only:
-essential in the economic management of a waterworks system?
Preventing an unnecessary waste of water is as great a fac-
tor in the successful management as the providing of an am
ple supply. This can best be obtained by the general use of _

meters and we urge that their use bz required by every con-

-sumer.
We would also recommend that as soon as it is practical,

where the force mains leading from Turkey Creek station
-eross the creek, that auxiliary lines be laid under the bed of the
creek so as to be available for use in case of accident to the.
present pipe bridges. ‘In this connection, in view of the fact
that the location and plans for the Allen Avenue Viaduct hav
been agreed upon and that this location covers a portion of the
30-inch flow line, we would advise the removal of a portion of
this lire from a point near the station to the intersection of
Liberty and Wyoming Streets, and relaying it south along
Liberty Street parallel to the other flow line under the bed o
"Turkey Creek to a point near the station. .

As 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 mecessary in .

-vemodeling the Turkey Creek stalion and its pipe connections,

ete., that it may be simplified?”’ i
This question has been answered in our reply 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
< of the intake at Quindaro? Is it necessary to make any im-
provement there for present protection?’’

. The present intake consists of a timter and masonry pier
“whieh is not constructed at sufficient depth to afford the full
_capacity of water to the 42-inch suction at low water and has
+been supplemented bv an ausiliary suction 36 inches in diam.-
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eter, which has to be relied upon to furnish water to the pumps
during 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 inflow capacity at low
stage 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.

We 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 are of the opinion that special
care should be taken to prevent drift material from lodging
in front of the intake pier..

““Thirteenth—Do you think we will require more ground
at Turkey Creek station for any enlargment or beticrment you
may recommend?’’

We are 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. 4, and
a8 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 to
the bringing in of new and rearranging of the old lines of pipe
around this pumping station, we would recommend that the city
secure this strip of land as soon as possible.

“Fourteenth--Given that the inflow, capacity at Turkey
Creek 1s as stated:

One Holly Quadruplex .................. 4 million gallons
One Holly Gaskill ......... ...t 3 million gallons
‘One Barr Triple Expansion ............... 10 million gallons
One Holly Quadruplex ........ ........... 5 million gallons
One Holly Gaskill ....................e.. 9 million gallons

or say a total of 31 million gallons, and that the total outflow
13 as stated:



4 million gallons

One 16-inch main .............co0vve.....
One 20-inch main ....................... 6 million gallons
One 30-inch main ....................... 14 million gallons

or say a total of 24 million gallons, which 1s the outflow for the
territory east of the Bluffs, what in your opinion would be
most judicious expenditure of money for additional outflow for
fire purposes in the Bottomsf DPlease give approximate cost of
reservoir, with its capacity, to be builded on city property south
of present reservoir at Turkey Creek.”’

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

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

As the new conduit from Quindaro and the present flow
line will have a capacity of about 40 million gallons 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 eapacity to be gained will not exceed ten

hours supply for the ecity.

“Fifteenth—1If one pumping cngine with beiers, or, pro-
vided one of the pumps at Turkey Creek can be removed to
fool of Broadway, please make approximate esttmate of cost of
stations at point named; the cost of 20-inch main south on
Broadway to 14th, cast on 14th to Grand, north on Grand Awve-
nue to Third, west on Third in connection with 20-inch main on
Broadway, or any other loop, as you may suggest. State if
amplo fire pressure and protection would not then be obtained
“in district proposed., uszng thcs-(’ proposed mains and lalerals for

fire purposes alone.’

This question contemplates a speeial direet fire pressure
service for the territory outlined with speeial pumps, water
mains, and hydrants exclusively devoted to fire protection.

Such special fire protection systems arve in use in many of
the larger castorn cities where they are eonsidered of extraordi-
nary value in protecting high buildings or fighting large fires
as compared with fire protection by either fire steamer or di-
reet pressure serviee.

rhe speeial value consists of the ability of such a system
delivering cither several 2-inch, 2}, or even a 3-inch strcam with
a pressure and a volume which would equal the energy and
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capacity of ten fire steamers combined. Such a system would
give this district a fire protection not obtainable by any other
method within approximately the same cost. To obtain such,
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 20kinch diameter, running
along Delaware to Eighth Street; thence as a 16-inch main along
Delaware and Main Streets to 11th Street. Cross maing 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 Tevee to 6th Street. Special fire hydrants with two
33 or 4-inch nozzles and independent valves at each nozzle,
should be located at the street crossings and intermediacely
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 &
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 gradually 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 ease, will not exceed that of maintaining one
fire sfeamer company, while it will give a service equal to and
excecding that of ten fire steamers. 'The work of this station is
of a character that can be performed by regular 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 every
alarm from this district, but only when additional service 1s
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 any other point), we would state that none of the pﬁmps
or boilers at that station put in first-class eondition, could sup-
ply the pressure required for this service.,

SUMMARY,

ITaving 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 hay-
ing answered them with our reasons therefor, in the order in
which they were presented, we herewith submit a summary of
our rccommendations regarding the betterment of the Water
Works 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 within its present limits shall-have reached 300,000
to 350,000; taking up the various parts in the following order,
Quindaro, Flow Line, Turkey Creek Station, Distribution sys:
tem and Fire Protection.

QUINDARO.

At this station we 1ecommend that the river end of the main -
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 thie timbers which now obstruet the flow. Should
this change not provide a sufficient flow, we suggest that a
second auxiliary suetion 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 & re-arrange-
ment of the round-about system of suction and discharge mains,
simplifying the same, adding to their efficiency, gaining thereby
valuable space required for additional pumping machinery; the
installation of a 25 million gallons eentrifugal pump and boilers,
this pump to deliver water from settling basins through the
present flow line to Turkey Creek Station, until the new pro-
posed conduit between these stations is completed, when 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 discontin‘ued in this service.
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We also recommend the providing of an additional 20 mil-
lion gallons centrifugal pumping engine for delivering river
water to the settling basins, and the rcplacing of the old boil-
" ers with new ones with larger units and higher steam pressure,
as such become necessary from time to time. Aside from provid-
ing a brick coal shed for storing a supply of coal and the bous-
ing in of the new pump pit between the engine and boiler house,
no additional buildings will 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. Whenever the con-
sumption approaches their capacity, additional besins of eaual
size should be constructed adjacent to the present basins and
so arranged as to permit of their being operated in connection
with each other.

. % FLOW LINE. ‘

To meet the maximum requirements for water during the
coming heated season. we have recommended the immediate ex-
tension of the auxiliaryr 30-inch pipe from the intersection of
12th and Bell Streets to a connection with the 36-inch line at
Kaw Point, and your Board, following this advice, promptly
contracted for its construction and the work on the same has
been commenced. As the maximum daily 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 dependent for its
supply upon a single pipe line that has proven itself weak and
unsafe, we recommend the construction. of a concrete stecl
gravity conduit of 64 inches diameter, capable of «lelivering
with the present flow line, 40 million gallons daily by gravity,
thereby obviating the necessity of pumping this water a second
time at Quindaro. This conduit is to eross 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 direet be required to draw
from tanks supplied continuously, so as to remove the possibility
of any water hammer in the flow line.

We also recommend the re-location of the original 30-inch
flow line near Turkev Creek station to reduee its circuitous
length and remove it from possible injury and interference by °
the construction of the Allen Avenue viaduet.

TURKEY CREEK 3TATION.

At this station we recommend the purchase of additional
ground necessary for future enlargement and the general rear-
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rangement and modernizing of this plant; the gradual abolish-
ing of the present unnecessary net work of pipe lines around
this station and substituting therefor a systematie, comprehen.
sive and efficient line of piping; also the removal of 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 gallons
engine of the same type.

We also urge the filtering and purifying of the water from
the jet condensers before being returned to the basims, 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 Avenue 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 recomr
mend the laying of a 24-inch main from the pumping station
southeastward to the high 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 ecapable of furnish-
ing the best modern district fire protection now known.

In case this special system should not be installed, we
recommend further specific reinforcement of the distribuiion
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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 diseconnecting all hydrants from four-inch
pipe and reconnccting 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 construection oi
small cisterns in close proximity to them 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 laying of an ad-
ditional large main from the pumping station, and the location
of additional hydrants in hazardous districts 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
of cost of such improvements as will have t0 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 distriet be reinforced by the laying of
the 24-inch main on Baltimore Avenue as far as Tth and Wall
Streets, and a 20-inch main from there on Tth 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..
‘We also deem it of equal importance that a temporary second
hand rotary or centrifugal pumping engine be purchased and
installed at Quindaro, 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 scrvice, be contracted for.

The first pumping engine can be secured and installed
‘*5‘5%168 30 days of date of purchase, at an estimated cost of

The second pumping engine \\111 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.

The re-arranging and simplifying of the piping system at
Quindaro to make the same safe, and also to provide room for
this pumping engine, the lowering of the river end of the suc-
tion pipe and changes at the inlet to the screening chamber
cannot be let by contract, but must be made gradually by your
water department and when conditions will permit The
same is to be said regarding the rearranging of the pipe system
around and at Turkey Creek station, which work should be
commenced soon and carried on with skill.

We 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 reinforcecment of the present system throughout
such distriet.

We estimate the cost of the special system, as follows:

.Two fire pumps of 3,000 gallons per minute capacity cach

and necessary boilers . ...... ... . i iiiiiiiiia., $18,000.00
Engine house, foundations and river conneetion .... 2,500.00
Pipe line as shown on Plan No. 10 ................. 52,000.00
110 Special hydrants with their conneetions ........ 7,025.00
1,500 Feet of 33-inch hose and nozzles ............. 2,500.00
Telephone line and boxes ........cooviunienerenn. 3,000.00

Total . oviti et e e e $85,025.00

This system is not a part of the water works and hence,
in our opinion, should 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 shoul!d not be built we estimate as $14,800.

The above improvements, it is our ovinion, 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 tunnel 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 Turkeyt Creek station to Penn and 31st Streets,
and the 20-inch main from there to Main and 31st Streets, be
laid.

We estimate the cost of this line at $35,500.00.

In addition to this, we recommend the laying of the follow-
ing: A 10-inch main on Wabash Avenue from Lexington Ave.
nue to Guinotte Avenue; a 10-inch main on 12th Street from
Main to Penn Street; an 8-inch main on 14th Street from
Broadway to Madison Avenue; an 8-inch 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 Creck Station be contracted for, pending the construec-

tion of which the middle section of the proposed new station be
erected.

We estimate the cost of the engine and boilers erected on
their foundations at $104,000.00.

This section of the building, including a 30-ton electrie
traveling crane, and a steel stack, we estimate at $36,500.00.

With these improvements completed, and the further ex-
tensions made. when necessary in conformity with our recom-
mendations, we believe the water works system will prove to
be ample and safe for the future requircments as they may
. arise, Respectfully submit.ed.

Geo. H. BENZENBERG.

8. A, Mircuer,

Jouxn DONNELLY,
Commission of Water Works Enginecrs.

List of Plans Submitted With the Report of the Commission of
*Water Works Engincers,

Plan No. 1. General Distribution System.

Plan No. 2. Proposed reinforcement and cxtension of
distributing system.

Plan No. 3. Proposed location of new flow line from
Quindaro to Turkey Creek.

Plan No. 4. Map of @Quindaro settling basins and pro-
posed extension.

Plan No. 5. Quindaro station showing pumpmg 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 No. 9. Proposed new pumping station at Turkep
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 IIolly Street Reservoir.
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