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PREFACE 

During my forty- seven years of employment as Civil Engineer, Assist
and Superintendent and, finally, Superintendent of the Milwaukee Water Works, 
my thoughts were directed to the course of events that required my attention 
for the construction and operation of the system . 

After my retirement, it was suddenly made clear to me that a history 
of the Milwaukee Water Works had never been written and, therefore, . I should 
try to record a series of events that had occurred during the first one hundred 
years of this utility 1s existence. After all, I had been employed there nearly 
one-half of the time. 

This volume contains information regarding significant events that have 
occurred in the first one hundred years of construction and development of the 
Milwaukee Water Works. Today, the Milwaukee Water Works serves with the 
highest standards and efficiency of operation. 

I hope that a reading of this volume will be an inspiration to many em
ployees who are presently and will hereafter be employed in the operation of 
this water utility. 

It has been my pleasure to make the acquaintance and friendship of 
many fine employees whom I have worked with during my years with the Mil
wauke e Water Works. It has also been my pleasure to work under five Mil
waukee Mayors; namely, Daniel W. Hoan, Carl F. Zeidler, John L. Bohn, 
Frank P. Zeidler and Henry W. Maier. 
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THE " WATER WAGON" USED TO DISTRIBUTE WATER TAKEN FROM 
LAKE MICHIGAN AND THE RIVERS AS RECENTLY AS 100 YEARS AGO. 



 

 

  

SECTION OF WOOD WATER PIPE FROM A SPRING TO A HOTEL. 
1844-1854 
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CHAPTER I 

O~IGINAL WATER WORKS 

There is nothing more essential to the hea1tl1y development of a large 
city than an abundant and permanent supply of pure water. Many cities are 
required to go long distances and spend enormous sums of money to obtain such 
a supply. Los Angeles brings its supply from a location 225 miles away, 
San Francisco 154 miles; New York City 120 miles; Tulsa, Oklahoma 60 miles; 
Phoenix, Arizona 32 miles; Denver 25 miles; and Winnipeg, Canada 98 miles. 
Milwaukee is therefore very fortunate in this respect since in Lake Hichigan, 
it has an unlimited supply of potable water right at its very door. 

It must seem strange therefore, to the average citizen when informed 
that the City of Milwaukee did not develop a municipal water system until its 
population had exceeded 100,000 which is slightly more than the population of 
the City of Racine today. Currently many small communities have their own 
public water supply and one may naturally wonder at this time how a city of 
100,000 could grow and prosper under such a handicap. However strange this 
may appear, the fact remains that the City of Milwaukee up to 1874 had no 
municipal water system. 

Until 1874, some households had been supplied water by means of water 
carts which were used to distribute water throughout the city, having been 
filled by dipping water from Lake Michigan at the shoreline or from one of the 
rivers . Most citizens were dependent upon springs and wells for their water 
supply . The old town pump, built in Market Square, just south of the present 
City Hall was used unti l 1878. Housewives could be seen there at every hour 
filling their pitchers with the cold spring water. Good water was so eagerly 
sought that one A. 1. Kane was able to make a lot of money bottling the water 
of Sil oam Spring near East North Avenue and North Oakland Avenue and selling 
it to householders. Some commerical establishments had water running to their 
places of business from a spring through wooden pipes consisting of tamarack 
logs with 2-inch or 3-inch diameter holes laid end to end, the spigot end of 
one log fitted into a larger opening of the succeeding log. 

The first attempt to convey water into a building through pipes was made 
by James H. Rogers in 1844 when an excellent Spring on Wisconsin Avenue near 
the present site of the Northwestern Mutual Life Insurance Building was tapped 
and water was conducted downhill through tamarack wood pipes to the Unit ed 
States hotel located on the corner of East \~ater Street (now North Water Street) 
and Huron Street. This water supply system gave good service in a primitive 
manner until the hotel burned down ten years later. 

Fire protection afforded the city was equally primitive. The three 
rivers passing through the city, together with cisterns and ponds, supplied 
water for fire extinguishing purposes. 

Over the years until 1857 , agitation for a municipal water system had 
advanced sufficiently that the City Common Council authorized the issuance of 
general obligation bonds to the Milwaukee Hydraulic company, through the 
president, Mr. John Van Dyke . Seven acres of land was presented to this Company for 
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water works purposes. This land was adjacent to the present site of the North 
Poin~ Pumping Station and was later occupied by the Saint Roses Orphan Asylum 
and the Wisconsin Industrial School for Girls. For many years, a short street not 
opened as a public street, named Hydraulic Avenue at this location commemorated 
the failure of this project as an agreement was never entered into . Two years 
later, Hubard and Converse, engineers frJm Boston, Massachussetts, proposed a 
plan, but this plan was not carried out. At that time the city was overloaded 
with debts from previous bonds issued to assist railroads entering the city and 
municipal ownership of a water works seemed out o~ the question. From 1859 to 
1867 several other companies offered proposals to supply the c~ty with water, but 
none were looked upon with f avor . 

A headline and article in the September 2, 1859 issue of the Daily Wisconsin 
newspaper stated '"1ATER WORKS NEEDED Nown. 11Wnat a blessing water works would 
be for our city now! Cisterns are giving out, trees are dying, and everything 
is suffering from want of rain. Good water works would supply this want to a 
great extent, and counteract these evi 1s. The best argument for them that could 
possibly be adduced is now, during this severe drought • 11 Another article in the 
Daily \<lisconsin newspaper on S~ptember 7, 1859 stated "The cisterns have so 
generally run dry at the private houses in the city that carters go about town 
selling river water by the hogshead or barrel. Anything to turn an 'Honest Penny 111 • 

The idea of the city constructing and operating its own water works system 
seemed out of the question for financ i al reasons. Milwaukee, at that time, was 
trying to replenish an exhausted treasury and to restore its credit rating. With 
an assessed valuation of only $12,000, 000, the city had a bonded debt of $3,000,000, 
or 25% of the assessed valuation. (Present laws do not permit the ci ty to issue 
bonds in excess of 5% of the total assessed valuation of the city~ The readjust
ment and payment of this debt and the excitement of the Civil War was engrossing 
¥~lwaukeeans during this period to the extent that little attention was paid to a 
water works project. By the terms of a law, ent i t led a readjustment act, adopted 
by the State Legislature of 1861, the city was prohibit ed from issuing any more 
bonds until its bonded indebtedness was reduced to $50o,ooo. The bonded i ndebted
ness was then brought within the terms of this readjustment act by 1870. 

The ci ty• s bonded indebtedness having been brought within the limits of the 
State law, the city was now in a position where it could finance a Municipal water 
works syEtem. Further, ~~e high incidence of diseases originating from contamina
tion in water ta.'<en from the rivers and from contamination in many of the approximately 
30,000 dug or drilled shallow wells existing adjacent to outdoor pr ivies within a 
densely populated area, pl us the need for an adequate water supply for fire 
extinguishing purposes, motivated the city administration to ma'<e application to 
the Wisconsin State Legislature for authori ty to construct a municipal water supply 
system. · 

Important and significant steps in connection with our present water works were 
ta'<en in 1868, twenty-two years after incorporation of the city, when the Common 
Council appropriated the sum of $2500 to secure the services of an expert hydraulic 
eneineer to make a survey wi th pl ans and specifications and estimates ~or the 
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construction of a water works system. Mr. E. S. Chesborough, City Engineer of 
Chicago, was engaged for the purpose because he had successfully designed and 
constructed the original water works for the City of Chicago. 

In his complete and elaborate communication to the Common Council in October, 
18~8, Mr. Chesborough reported two different feasible plans; a tunnel plan or a 
Lake Shore plan for supplying water to the city. He stated that either plan should 
take water from Lake Hichigan as a proper source of supply. The tunnel plan, 
similar to the plan used in the City of Chicago, would employ a tunnel from Lake 
Vachigan directly under the seventy-five foot bluff and under the Milwaukee River, 
a distance of three thousand feet into the heart of the city t o a pumping station 
to be located on the bank of the Milwaukee River south of the present site of the 
Kilbourn Park Reservoir. Under the tunnel plan, water mains would be reduced to 
a minimum and it was further considered that water power of the Milwaukee Ri. ver 
could be made available as pwnping power. Another advantage of the tunnel plan 
was that fuel (coal) could be delivered direct from boats to a coal house at the 
pumping station. It was estilllated that the tunnel plan would cost $200,000 more 
than the Lake Shore plan and it would be one year later before the city could 
obtain a water supply which had been delayed too long. The Lake Shore plan 
would provide for a steam engine pumping station at the shore of Lake Michigan 
from which water would be pumped into a force main to a standpipe, a reservoir , 
and to a distribution system throughout the city. 

Mr. Chesborough also submitted two additional plans for consideration but 
not recommended; one was to take water from the l{ilwaukee River North of the 
North Avenue Dam and the other plan was to take water f rom inland lakes adjoining 
the city for a source of supply. 

In the meantime, in response to the request of the City of llilwaukee for 
authority to construct a water works sYstem, the Legislature of the State of 
Wisconsin on Narch 2u, 1871, adopted Chapter u75, Public and Local Laws. This 
act authorized the City of Milwaukee to readjust t he public debt and to construct 
a water works system and to carry out and manage the same. It further authorized 
the establishment of a Board of Water Commissioners of the City of Milwaukee, to 
be composed of seven members who were residents of the city; the term of office 
of one of whom shall expire on the day of the Hunicipal election in the city in 
each year. The act provided that no member of t his board should ever r ec'eive any 
salary or other compensation for his services, and no person holding any other 
office in the City, for which he is entitled to receive a salary or other compensa
tion, shall be eligible as a member of the Board. 

The members of the Board of Water Commissioners were private citizens : 
Alexander Mitchell, a banker, railroad promoter and executive, politician and 
congressm~~, President - Wisconsin V~ine and Fire Insurance Company Bank and 
later President of the Milwaukee and St. Paul Railway Company; John Plankinton, 
a meat packer and businessman who was a partner in the Plankinton Armour and 
Company; Edward H. Broadhead, a railroad construction engineer who later became 
president of the Hi.lwaukee and Missippi Railroad Company; Edward 0 1 Neill, a banker, 
who was president of the Bank of Commerce and Mayor of the City of Milwaukee in 
1869; Guido Pfister, who was in the leather tanning business, and owned the Guido 
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Pfister Tanning Company which later became The Pfister Vogel Leather Company; 
Frederick Pabst, who was a brewer and business executive, and co-partner and 
president of P. Best and Company Brewery, which later became the Pabst Brewing 
Company; George Burnham, a brick manufacturer and businessman. He was nresident 
of George Burnham, and Sons, the company that manufactured brick from cream 
colored clay strata found along the shore of Lake Michigan, a brick that became 
so popular that it gave Hilwaukee the nickname, "The Cream City. 11 

The Board of Water Commissioners held its first meeting on April 18, 1871, 
for the purpose of organization and to determine their term of office as required 
by the State Legislative Act. The Board approved terms of office to be served 
by each member, as follows: George Burnham to serve one year, Edward H. Broadhead 
to serve two years, Guino Pfister to serve three years, John Plankinton to serve 
four years, Alexander Mitchell to serve five years, Frederick Pabst to serve six 
years, and Edward 0 1Neill to serve seven years. Edward O'Neill was elected 
President of the Board and served on the Board until he resigned on April 4th, 
1874; Mr. James c. Spencer was then appointed Water Commissioner in his stead. 
James C. Spencer was General Manager and Auditor of the Hilwaukee and Prairie 
Du Chien Railroad, Director of Northwestern Mutual Life Insurance Comapny, 
Secretary of Northwestern Iron Company, Director of Lake Avenue Turnpike Company 
and Receiver of the Hilwaukee and Northern Railroad. Hr. E. H. Broadhead was 
then elected President of the Board on June 9th, 1874. 

The Board appointed Matthew Keenan Secretary of the Board and he served until 
his resignation, February 3, 1874, when Charles MacRitchie was appointed Secretary 
in his place. One of the important duties of the Secretary was to bill water 
customers for water service, collect the money (water revenue), and deposit it 
with the City Treasurer where it was accounted for in a separate fund called the 
'".'later Fund11 • David Ferguson was appointed Treasurer February 19, 1872. 

1:1r. Moses Lane ·1-1as appointed Chief Engineer by the Board of Water Commis
sioners on August 31, 1871 for the purpose of directing the planning, designing, 
and construction of a water works system according t o one of the schemes proposed by 
Mr . E . S. Chesborough. On the recommendation of Mr. Lane, the Board presented 
a report to the Common Council on December L, 1871, proposing that the works be 
constructed according to the Lake Shore Plan. The Common Council approved. 

The principal reason that the Lake Shore plan was considered t o be t he best 
plan to adopt, as compared with the tunr.el plan, is that ~1-le work could be completed 
under this plan by at least one year anc possibly two years sooner than the tunnel 
plan. Milwaukee was now determined to have a water works system as quickly as 
possible. 

Included in t he proposed Lake Shore plan was a cast iron 36-inch diameter 
intake pipe extending into Lake !1ichigan 1,000 feet in water 10 feet deep, the 
erection of two pumping engine~ each with the capacity to pump eight million 
gallons into the reservoir in twenty-four hours; a standpipe, four feet in diameter, 
ninety feet hi gh to be located immediately east of Prospect Avenue and North Street 
intersection eighty feet above the lake surface; the building of an engine house 
and boil er house; the building of a reservoir to contain twenty million gallons 

4 



 

 

 

 

 

 

 

 

 

 

 

  

  



 

 

  

Reservoir to hold 20 ,000,000 gallons $ 121,951 

Standpipe (This did not include an enclosing structure 8, 000 

Engines (Two engines, each 8 MGD capacity) 125,000 

Engine H ouse 60, 000 

Pump well and engine foundati ons 20, QOO 

Coal yards, etc. 12, 000 

Inlet pipe ( 1, 000 feet extended into lake) 41, 000 

Crib work, etc. (at end of inlet pipe in lake) 7,500 

Land (for engine house, force main and standpipe) 7,000 

Pipe distributbn (53. 5 miles, 6" to 30" diameter) 833,367 

Contingencies 123,582 

$ 1, 359,400 

The Board of Water Commissioners appointed personnel to design, prepare 
olans and specifications and construct the work: 

Moses Lane, Chief Engineer -
August 31, 1871 to July 1, 1875-

$ 5, 000.00 per annum 

Matthew Keenan, Secretary -
March 2, 1872 to Februar y 3, 1874 

David Ferguson, Treasur~r -
Februar y 19; 1872 to July 1, 1875 

Charlet MacRitchie, Principal Assistant 
Eng.ine:e-r· - ·-.SePiember 1871 to February 3, 
1874; Secretary - February 3, 1874 to 
July 1, 1875 

John Nichol , In Charge of Pipe Laying -
1873; Principal Assistant Engineer -
February 1874 t o January 1875 

Henry Buestrin, Superintendent of 

Construction ~ October 1871 to 
January 1874 

6 

5 ,000.00 per annum 

100. 00 per month 

150.00 per month 
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William A. llsley, Assistant Engineer 

E. D. Reade, Assistant Engineer 

C. A. Gombert, Draftsman 

J. Freeman Clarke, Leveller and 
Assistant at pumping works -
July 1872 to January 1874 

Charles Bemiller, Draftsman 

Oscar A. Brown, Superintendent, 
Lake Borings and Rodman 

Timothy Hanley, Chainman 

George E. Crane, Chainman 

Frederick Schneider, Chainman 

Peter Bradt, Inspector of Reservoir 
Construction 

George Eigner, Superintendent of 
Pipe Yard 

James Donges, Janitor 

J. F. Bingham, Inspector 'Jf Pipe 
at Foundries 

S. H. Browning, Inspector of Pipe 
at Foundries 

L. W. Johnson, Inspector of Pipe 
at Foundries 

$ 100.00 per month 

100. 00 per month 

100.00 per month 

? 5. 00 per month 

2.50 per day 

60. 00 per month 

1. 75 per day 

40. 00 per month 

40.00 per month 

83.33 per month 

b5. 00 per month 

60.00 per month 

100. 00 per month 

100.00 per month 

100.00 per month 

The preparatbn of plans and e stimates was commenced in October 1871 and 
continued during the winter months, when surveys were made of the reservoir and the 
site for the pumping works. 

The first contract was let for the purchase of water pipes on March 8, 1872. 
The contract for building the reservoir was awarded on April 9, 1872 and construction 
commenced on the 19th of the same month. The first contract for laying water pip~s 
was let May 8, 1872 , work commenced June 11th and, up to the end of 1872, thirteen 
and one-bali miles had been laid. A contract for building the pumping engines was 
awarded on May 10, 1872. The work of grading roadways, excavating foundations, 
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and constructing a ~arf at the North Point Pumping Works was commenced by per
sonnel of this commission in July,l872 and proceeded until November 15th when 
the work had to be stopped for the winter season. The engine foundations, engine 
house, boiler house, coal shed and the lake crib were compJ.eted by personnel of 
this Board of Water Commissioners in 1873. 

The Board of Water Commissioners on June 19, 1873 called the attention of 
the Public to the progress being made in the construction of the Water Works. 
To make them available as a source of City revenue, or to pay expenses , as well 
as benefit from the great necessity in the preservation of the health of the 
people, it was stated that it was most important that householders, and others 
intending to rely upon or use the lake water to be supplied and distributed by 
water mains being rapidly laid throughout the city, should take early steps to put 
their premises in order, secure the services of skilled and practical plumbers, 
and during that summer season and before cold weather, lay their service pipe out
doors and in-doors, arrange for bathing t ubs , wash basins, closets, etc. in time 
and before mechanics are hurried in their contracts, which frequently results 
in imperfectly planned and poorly executed arrangements . Let the work on the 
part of the householder or consumer and that of the water commissioners progress 
that it may be completed at the same time . It was hoped and believed that by 
not later than the first part of December, 187 3, water would be supplied through
out the city. 

Due to the fact that the city was badly in need of a better fire protection 
system and due to the fact that the reservoir was completed before the North Point 
Pumping Station at the lake front was operational, a temporary frame shed pumping 
stati on with a No. 12 Knowles Pump and one tubular boiler, capacity 750,000 gallons 
in 24 hours, was erected on the west bank of the ~lilwaukee River just north of 
the present North Avenue Bridge and water was pumped into the reservoir from the 
Milwaukee River beginning October 24, 1873. The pump had a 12-inch suction pipe 
extending into the Nil waukee P~ver and a 12-inch discharge pipe connected to the 
30-inch main in North Street leading to the reservoir. When the water in the 
reservoir was 10 feet deep (9,000,000 gallons), the first untreated water from the 
reservoir was turned into large mains throughout the city and gradually into the 
smaller mains into the distribution system for fire protection purposes and for 
deli very to the consUlTlers on November 3, 187 3. This temporary supply was constant 
at the rate of 700,000 gallons per day until September 14 1 1874. 

The first fire occurring after the water was turned on was on the seventh 
day of November, 1873 at 667 Marshall Street, demonstrating an abundant supply 
of water from two hydrants used, located at each end of the block with pressure . 
sufficient and without the aid of engines to extinguish the fire. If the water 
works system had not been available some 1800 feet of hose to reach cisterns of 
wat er or the river would of necessity have had to be employed. 

At that time, the City of Milvaukee extended over an area of 13.328 square 
miles with its boundal'ies extending along Kenwood Bouleval'd from Lake Michigan to 
the Milwaukee River, Burleigh Street from the Milwaukee River to 27th Street, 
27th Street from Burleigh Street to Kilbourn Avenue, Kilbourn Avenue from 27th Street 

8 



 

  

to 35th Street, 35th Street from Kilbourn Avenue to Canal Street, Canal Street 
from 35th Street to 27th Street, 27th Street from Canal Street to Burnham Street 
and Burnham Street from 27th Street to Lake Michigan. 

The original constructed system varied mainly from the originally planned 
system to include extension of the 36-inch inlet pipe into Lake ~~chigan 2100 
feet instead of 1,000 feet to a hexagonal 3S-foot across, lS-foot diameter inside 
crib in 20 feet of water, increasing the size of the force main between the 
pumping station and the North Point standpipe from 30 inches to 36 inches, 
increasing the. size of the force main between the standpipe and the reservoir 
from 24 inches to 30 inches, building a bridge across the Milwaukee River to 
support the water main and carry roadway traffic, enclosing the standpipe in an 
architecturally designed stone tower, constructing a temporary pumping station 
on the west side of the river which was abandoned when the North Point Pumping 
Station became operational and installing 58 miles of water mains instead of 
53.5 miles of mains. 

Pumping engines at the North Point Pumping Station first pumped water into 
the system on September 14, 1874, and the temporary pumping station at the Milwaukee 
River was aba.Tldoned. The Knowles River Water Pump was sold to the Man Brothers 
Wooden Ware Manufacturers of Two Rivers, Wisconsin. Therefore, the City was 
supplied with Lake Michigan water for all purposes one year and seven months from 
the time that ground r7as broken for construction of the works, In the early years 
when the cornsumption was low, the pumps at North Point Pumping Station pumped 
intermittently, depending upon the height of the water in the reservoir. 

Connection to t he new v7ater works system was made by many customers at a 
rapid rate, the first one being p, Best and Company (Pabst Brewing Company) when 
it connected a 6-inch branch to a 6-inch water main in North 9th St reet 221 feet 
north of \'Test Juneau Avenue. During the first year of operation, daily water 
consumption was 1,250,000 gallons to 1807 customers. 

Design and construction of the original water v7orks was capable of suppl:yi.ng 
the City daily with sixteen million gallons of. water, equal to supplying 320,000 
inhabitants with fifty gallons each per day, provided the two pumping engines 
were running constantly. It was recommended that two additional eight million 
gallon per day pumping engines be erected when daily consumption reached ten million 
gallons. There was space provided in the original engine house for this purpose. 

In the full year of 1875, the average daily pumpage was 2,612,930 gallons t o 
a population of 100,775 and total revenue for water '1-las $45,227 .19. 

Total cost of construction under the Board of Water Commissioners up to 
January 1, 1875 was $1,894,145.92 and was financed by a City of Mih1aukee General 
Obligation Eond issue of $1,600,009 bearing 7% interest, plus money received from 
property owners .for partial assessment of water main costs against abutting 
property, plus $20,000 contributed by the City of Milwaukee for construction of 
the North Street Bridge. 

The total cost of the original water works was $1,967,522.22 being total 
expenditures to December 31, 1875, itemized as shown: 
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Reservoir 
Water pipe and castings 
Stop cocks and valves 
Hydrants 
Pipe laying and inspections 
Engine House, Lake crib, pier, etc. 
Pumping E ngines 
Water Tower and stand pipe 
North Street bridge 
North .Street , grading , etc. 
Land · 
Pipe Yard, buildings , labor , etc. 
River Pumping Works 
Four th Ward pipe covering 
Implements and instruments 
Printing , b ooks and stationery 
Office expense 
Traveling, telegraphing and express charges 
Ferr ul es 
Meters 
Public dri nking hydrants 
Engineering 
Salaries 
Interest 
Ice breakers on river at North Street bridge 
Telegraph line between reservoir and engine house 
Water pipe assessment (refunded) 

l.O 

$ 117,920.00 
869,937.06 

33,890 . 68 
28, 511.77 

225 , 523 . 62 
237, 786.31 
169,326.50 
50, 891.82 
75, 176. 54 
11,960.96 
4 1,709.87 

9,714.29 
6 , 067. 09 

687.41 
5 , 376.50 
3 , 921. 90 
1, 668.89 
4 , 144 . 34 
4 , 130 . 68 

198 . 48 
162.43 

42, 768, 58 
19,757 . 54 
3 , 810. 36 
1, 641. 58 

817. 42 
19.60 

$ 1,967 , 522 . 22 



 

 

The map shown on page 49-a indicates the size and location .. of water pipe that 
was installed in the early water works system through December 31, 1877 , 

There were two classes of pipe laid, distinguished as class A and class B. 
The class A pipes were about ten per- cent lighter in weight than those of the 
class B, and uere laid in those portions of the city situated above a plane 50 
feet above the lake, thus being subject to a water pressure not exceeding 100 
feet. The class B pipes were laid in other portions of the city and were subject 
to an extreme head of 150 feet . The water pipes were laid on the northerly or 
easterly side of the street ten feet from the curb line and covered three to 
five feet. The pipes were cast vertically in the foundry and coated with 
coal- tar varnish to prevent rusting and the formation of tubercles on the inside . 

The water pi pe laid by the Water Commissioners was not laid deep enough; and 
during the severe winter 1873-1874, the flow of water being very slow , several 
miles of pipe l-1ere .frozen . The frozen pipe had to be removed an·d replacement 
pipe laid at a lower depth . Thereafter all water pipe was laid at a depth of 
six and one-half feet from the establ ished street grade to the center of the 
pipe in order to eliminate the freezing trouble . 
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CHAPI'ER II 
INTAKES a~d CRIBS 

First North Point Intake and Crib 

This was the intake and crib that supplied the original Water Works system. 
It consisted of a cast iron pipe three feet interior diameter, laid to a distance 
of 2100 feet from the North Point engine house into the lake. Water flowed by 
means of gravity through this pipe to the pump wells in the North Point Pumping 
Station. 

The pipe was composed of sections, each twelve feet long and one and one
fourth inches thick. The sections were connected by use of a peculiar form of 
the ball and socket joints sealed with lead caulked in the usual way. The pipe 
sections were sustained above water with the use of floats until the joints were 
caulked, then lowered to their place on the bed of the Lake as this work progressed. 

A crib made of several rows of oak piles filled with heavy stones between the 
piles, protected the upturned lake end of this pipe. The form of this crib was 
a hexagon, the length of each side of its exterior being twenty one feet. The 
length of a side on the interior space enclosed by the crib was eight feet. The 
exterior of the crib was formed by two rows of piles driven close. The interior 
was formed in the same manner by two rows of piles about six feet apart. The 
space between the outer and inner rows was filled in with stone. The top of the 
crib was seven feet above the lake surface. The piles were cut off evenly and 
secured in place with iron bolts, and the whole top was decked over with heavy 
timber. 

The upturned end of the intake pipe within the crib was fitted with gates 
so that water could be drawn as desired from points four to twelve feet below 
lake surface . These gates were defended by screens of copper wire. The depth of 
water at the crib at ordinary low water level was eighteen feet. An approach 
pier bridge was built directly over the line of pipe from shore to the crib. 

This intake and crib, known as the first North Point Intake, was placed in 
service when the original North Point Station began pumping water on September 14, 
1874. Its capacity was sixteen million gallons in twenty-four hours at a velocity 
of three and one-half feet per second, or thirty-two million gallons in twenty
four hours at a velocity of seven feet per s'econd. 

During a heavy northeast lake storm in the Spring of 1883, a large portion of 
the a~proach pier bridge to the crib was washed away; it was rebuilt at a cost of 
$2,191.35. 

During the Winter 1886-1887 part of the pier bridge was listed over and 
damaged by ice. Piles forming the crib around the intake pipe were found to be 
in a badly decayed state above the water line. New piles were driven around the 
crib and the crib was generally rebuilt at a cost of $3,052.06. 
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In severe winter weather, slush ice and anchor ice formed on the crib and 
inlet pipe because it was located near shore in relatively shallow water, thus 
reducing its capacity several million gallons per day. During the Winter of 
1882-1883, ice congealed at the mouth of the inlet .. pipe until flow of water 
diminished and finally was cut off. Complete cut-off was partially prevented by 
dipping ice away whenever it was forming. Whenever such an icing condition 
occurred, tugboats would be brought out t o the crib from the inner harbor and 
steam from their boilers was used to melt and break up the ice. However, great 
difficulty was experienced in getting tugboats to break their way through ice 
in the river and in the bay in time to reach the crib to afford relief duri ng the 
unusually severe 1884-1885 Winter season. At one time there was but two hours 
supply of water on hand in the reservoir when the difficulty was overcome. 

To prevent similar occurrences in the future, a boiler was installed on 
top of the crib in 1885 and a building enclosure was built around the boiler for 
protection from the lake in 1887. After the boiler was installed, all resi stance 
to the flow of water through the intake pipe was overcome in from twenty to sixty 
minutes from the time that steam was forced down into the intake pipe. The 
expeditious use ofthe boiler to generate steam to melt ice choki ng up the i ntake 
pipe was again demonstrated in the Winter of 1886-1887. It was considered a perfect 
success. 

Auxiliary Intake 

By 1888 increased water consumption taxed the capacity of the thirty-six 
inch- (2100 feet) intake pipe and, in order that there should be no failure in 
the supply, an auxiliary thirty-inch pipe was laid from the North Point Pump 
well a distance of 400 feet into the lake where the water was ten feet deep. At 
this location, the inlet pipe was protected by a pile and timber crib similar to 
the original one . This auxiliary intake pipe was not to be used except when the 
original intake failed to supply the required amount of water. Its total cost, 
including a brick gate shaft connection with existing supply conduits, was $9,882.59. 

Second North Point Intake and Crib 

As the water consumption kept increasing, it soon became apparent that a new 
intake was needed. Various locations for a new intake were duly considered and the 
North Point location was selected as being the most desirable as water in the lake 
in this location was more free from roiliness than locations investigated farther 
north. Going to a more southerly location was out of the question because this 
would bring the intake closer to the mouth of the three rivers running through the 
City. It must be remembered that the City did not have a sewage treatment plantat 
that time and much of the raw sanitary sewage froM tbe City was disc~ed into 
Lake Michigan. 

Work on this intake was begun on July 23, 1890, and was completed on September 25 
1895 . Upon completion of this new intake, the 30- inch pipe auxiliary intake and 
crib and the original 36-inch diameter intake and crib were permanently abandoned. 
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This second North Point intake consisted of a brick tunnel 7~ feet in diameter 
and 3146 feet 'n length extended from a shore shaft approximately 140 feet below 
the surface of the lake, to a lake shaft. The lake shaft extended upward from 
the tunnel into a crib which rested on the l ake bottom and projected about ~2 feet 
above the lake surface . Normally , the water depth at the crib location is about 
25 feet. From this crib, two parallel lines of 60-inch cast iron pipe were laid 
in a trench 8 fee t deep cut in the bottom of the lake and extending 5000 feet farther 
out into the lake, into water 60 feet deep. The outer ends of each of the upturned 
pipes, were held in place by a submerged crib. The compartments in the crib into 
which the pipe opened were covered with a wooden grating made with 2 x 12 inch 
planks spaced 2 inches apart . The distance of this new intake from the mouth of 
the harbor is about ~ miles . The maximum capacity of this intake was 9S,ooo,ooo 
gallons in 24 hours at a velocity of 3 feet per second. 

Construction work on this intake tunnel had a fair start until January 12 , 
1891 when the contractor's boiler shed located on top of t he shore shaft took fire 
and this er.tire plant with the shore shaft house leading to the tunnel operations 
ar.d elevat~r were destroyed. The t unnel and shore shaft filled with water to a 
level with the lake surface . More t han a month of time was lost before work could 
be resumed. 

From that time on however, until October 21, 1891, fair and uninterrupted 
progress was made, averaging 6-2/3 feet of tunnel excavation per day. As excavation 

·progressed, the tunnel was lined with brick . The material penetrated was 
a hard, compact , rock-like clay, without seams or much moisture which required 
blasting to remove it. At no tiine had timber been used to support the perimeter 
of the tunnel and, except for the first 100 feet, no water pumping was necessary. 
Compressed air was used for drilling the material and to furnish fresh air to the 
end of the tunnel operations. 

However, on the afternoon of October 21, 1891, when the forward heading of t he 
tunnel had reached a distance of 1640 feet from the shore shaft, water was seen 
coming from one of the drill holes in the tunnel heading. Little or no attention 
was paid thereto, and shortly after the next dynamite blast was fired, which took 
out the center of the tunnel face, there was a rush of water from the face of the 
tunnel drift. An unsuccessful attempt was made to check the flow of water. 
Pumps at the shore shaft were started immediately, but these not being in the best of 
order, water soon gained upon the workmen . Tools, dri lls and other machinery wer e 
then removed from the tunnel with the excepti on of oneNo.lO Worthington pump. After 
seven hours of hard work, the tunnel was abandoned becuuse water had risen in that 
time to the centerline of the tunnel and by the next morning had r i sen up to lake 
level in the shore shaft. 

Tunnel operations resumed on February 13,1892 and from that time , this intake 
was constructed under the most extraordinary difficulties, so much so that the 
contractors abandoned the job and the tunnel was completed by George H. Benzenberg, 
the City Engineer at that ~ime. 

Total cost of intake and crib was $603,844.19. 
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Duri:lg a most terrific northeasterly storm on the night of April 20-21, 
1893, the building and most of the machinery on top of the crib and lake shaft 
were s<tlept away by waves, leaving the top of the crib bare. The fifteen men who 
were on the crib at the time took refuge in the air lock . However, by 9 o'clock 
the next morning, while the lake was at its worst , the air in the lock became 
lacking in oxygen and filled ~~th carbon dioxide to the extent that the men were 
obliged to open the lock . Eight of the men got out, but with the exception of one , 
were all ·.rashed off the crib. The other seven men were drowned in the air lock 
which filled with water almost immediately after opening it . One man was saved. 

On another occasion, three men went adrift in the lake and were never heard 
from. Tw:> men died of the 11bends11 when working in extreme air pressure of 36 
pounds per square inch in 1894. On August 28, 1895 when the tunnel was finally 
cleaned out and pumps were raised out of the tunnel and shaft, by an unforLunaLe 
mishap one of the laborers fell into the shaft and was killed. Altogether, 20 men 
had lost their lives during the construction of this intake. In 1910 a concrete 
deck was placed over the top and steel plates were installed on the outside 
circumference of thi s crib . 

This second North Point intake supplied the City with water until December 23, 
1918, when this supply was shut off and this intake was placed on standby reserve. 
However, it was placed in teMporary servi ce between October 9 and November 7 
1929, when the Linnwood Avenue intake had to be taken out of service to permit the 
sealing of open pump wells with concrete slabs in the basement of the North Point 
Pumping Station because the high level of Lake Michigan· caused these wells to 
overflow. 

Linnwood Avenue Intake and Crib 

In the summer of 1911, it was found that during certain hours of the day, 
the capacity of the second North Point inta~e was reached when used at the three 
foot per second velocity rate. This season was very.dry and, therefore , was 
undoubtedly the cause of an abnormally high water demand. Nevertheless, it now 
became evident that something must be done towards providing an additional water 
supply. This could be done by one of two methods ; either by lowering the pump 
wells and increasing the velocity of flow in the present intake or by building 
another intake. 

During the previous four or five years, it was noticed that a great deal of 
sand had been coming into the pump wells with the water in the summer months. This 
presence of sand indicated erosion somewhere along the line of the brick intake 
tunnel which could eventually cause the tunnel to collapse. Therefore, a further 
increase in the velocity of water flowing through the t"unnel was considered 
inadvisable. Then it was decided that a new intake had to be built. 

Having decided on a new intake project, the question arose as to the size 
and location of the new intake and it was concluded that it should be built large 
enough to provide for the existing pumping station as well as a proposed pumping 
station that must be built as soon as the capacity of the North Point Pumping 
Station was reached. 
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A study was made for a site for a future pumping station. The study 
indicated that·the new pumping station should be located on the west bank of the 
Milwaukee River at the foot of Chambers Street. This location was chosen 
because it would bring the proposed pumping station closer to the center of the 
distribution system. 

After more studies, surveys, test borings and plans were made, it was decided 
to begin construction of a 9-foot diameter concrete intake tunnel beginning at the 
North Point Pumping Station, at a depth of approximately 20 feet below City datum, 
extending in a straight northeasterly direction to a point in the center line of 
Linnwood Avenue extended to the Lake Shore. At this point the Linnwood Avenue 
shore shaft was built 15 feet in diameter and about 81 feet deep. A 9 -foot 
diameter opening, facing directly west and about 20 feet below City datum was 
provided for connect i on of a ·9-foot diameter tunnel to be extended westward to the 
proposed pumping station to be built on the west bank of the Milwaukee River at 
the foot of Chambers Street. 

From the bottom of the Linnwood Avenue shore shaft, a 12 -foot diameter tunnel 
was constructed under the lake bottom in a northeasterly direction at an angle of 
about 30 degrees from an east and west line to a lake shaft and crib 6554 feet from 
shore. 

Actual work on this new intake, known as the Linnwood Avenue intake, began 
when a contract was ent ered into with Joseph Hanreddy of Chicago, Illinois on 
April 29, 1913 for the construction of a 12-foot diameter tunnel section from the 
Linnwood Avenue shore shaft extending 4000 feet out into the lake. 

The original plan for this new intake called for the construction of 4,000 
lineal feet of concrete tunnel, 12 feet in diameter, about 70 feet below lake 
bottom from shore to a 12-foot diameter lake shaft which was to extend upward t o 
a crib that was to rest on the lake bottom. It was further· planned that four cast 
iron pipe lines, each 72 inches in diameter, were to extend 2500 feet farther out 
int othe lake in a trench 8 feet below lake bottom into water 60 feet deep where 
a crib was planned to be constructed at the end of each of the four 72-inch pipes. 
If this plan had been followed, this intake system would have been similar to the 
second North Point intake system except that it would have been on a larger scale 
and of greater capacity. 

However, the first 4000 feet of the tunnel having been successfully completed 
without encountering any serious obstacles, the City ·Engineer on August 2, 1915 
directed a communication to the Common Council recommending that a Commission of 
three consult ing engineers be appointed by the Commissioner of Public Works to make 
a survey to determine the best method for making the extension, whether by means 
of extending the 12-foot diameter tunnel or by means of 4 l ines of 72-inch cast 
iron water pipe as originally planned. The Commissioner of Public Works thereupon 
appointed Mr. George H. Benzenberg, Hr. T. Chalkley Hatton and Major H. B. Ferguson 
as the three members of the Commission. The report of the Commissioners after a 
great deal of study and investigation, recommended extension of t he 12-foot diameter 
t unnel. The recommendation of the Commission was adopted, plans and specifications 
were prepared by the City Engineer and a contract was let for the construction of 
the second section of the t unnel, consisting of 2554 lineal feet of 12-foot diameter 
concrete tunnel. This contract also included the construction of a lake shaft 
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Texas Avenue Intake 

Soon after World War II, it became apparent that the upward surge of local 
industries, as well as of commerical and residential demand, was placing a severe 
strain on Milwaukee's existing water supply facilities. Therefore, a decision 
was made to construct a duplicate pumping and purification plant on the south 
side of the City which required a new or separate lake intake. To meet ~his 
problem, the basic plan called for the installation of a 108-inch intake pipeline 
running some 7600 feet out into Lake Michigan well beyond any contaminated water 
which existed near the shore. This intake was constructed opposite South Texas 
Avenue. On the land end of this intake a pumping station was constructed to lift 
the water'from the lake and pump it through an 84-inch diameter conduit 18,000 
feet long to a new inland purification plant at the southwest corner of South 
Sixth Street and West Howard Avenue. 

The contract for the installation of this intake was awarded to Merritt
Chapman and Scott, Inc. on the basis of their low bid which included the furnishing 
of all necessary materials. The reinforced concrete inlet bend and the reinforced 
concrete subaqueous pipe was supplied to the contr~ctor by the Lock Joint Pipe 
Company from its plant at South Beloit, Illinois. Each 16-foot, 34-ton section 
was trucked to an area near the contractor's dock, where two sections were joined 
by drawing the joint rings together and welding them before grouting up the outer 
and inner joint space with rich cement mortar. By making one 32-foot, 68-ton 
section out of two pieces of pipe, the underwater work by divers required in laying 
the line was cut in half. 

A trench 15 feet in depth was excavated in the bottom of the lake and large 
wooden sills were then driven to the proper grade by means of a 50-ton trip hammer. 
Before the pipe was picked up from the barge by the install ing crane, a round 
rubber gasket, thoroughly lubricated with vegetable soap, was snapped into a 
circumferential groove on the spigot ring. At each end of the pipe section, there 
are a pair of opposing lugs set in the exterior wall. In picking up the pipe, 
extreme care was exercised to assure that the pipe was slung so that these lugs 
were precisely on the spring line of the pipe so as to match the position of the 
lugs on the pipe previously installed in the trench in the lake bottom. When t he 
pipe was lowered into the trench, divers guided the bell around the spigot of the 
pipe in place . A large bolt was slipped through the holes of matching lugs on 
each side of the pipe, and by taking up on a nut on each bolt the pipe was drawn 
smoothly and evenly home by the diver. 

During this process, the small tolerance between the outside diameter of the 
spigot ring and the- inside diameter of the bell ring caused the rubber gasket to 
be compressed, forming a flexible completely watertight joint between the double 
pipe sections. The trench was then backfilled. Work on the intake line was 
started in June of 1959 and was completed in September of 1960 - nine months ahead 
of schedule. 

The entire work progressed along very smoothly, efficiently and without any 
mishaps. The total cost of this intake was $3,486,363.00. 

The capacit y of this intake is 200 MGPD at a velocity of five feet per 
second. 
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TUNNELING FOR NORTH POINT INTAKE, AROUND 1891. 
THIS WORK, HAZARDOUS EVEN NOW, WAS EXTREMELY 

DANGEROUS IN THOSE DAYS. NOTE PRIMITIVE EQUIPMENT. 
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CHAPTER III 

NORTH POINT PUMPING STATION 

Original North Point Pumping Station 

The original North Point Pumping Station at the Lake shore began operation 
on September 1u, 187u and consisted of a cluster of buildings including an 
engine house eighty-four feet by seventy feet , a boiler house forty-two feet 
by forty feet located south of the engine house and a coal shed forty feet by 
one hundred feet located south of the boiler house. All three buildings were 
joined, had brick walls and slate covered iron roofs. The chimney stood apart 
from the main buildings south of the coal shed and was one hundred fifty feet 
high; the diameter of the chinmey flue was four feet, two inches'. The engine 
house was built large enough to accomodate four pumping engines. The design 
and plans of the building were made by Charles A. Gombert, Architect. These 
buildings, the pumpwell, the engine foundations and the chimney were built 
by The Board of Water Commissioners work force under the direction of their 
Superintendent of construction, Mr . Henry Buestrin. 

The pumping station grounds comprised twelve acres with frontage on the 
lake shore of one thousand feet and a width of 700 feet in an easterly and 
westerly direction. Location of the pumping station here required large 
quantities of ground excavation and embankment and the construction of an 
expensive wharf 575 feet long to protect the buildings from the effects of 
lake storms. 

The original No. 1 and No. 2 pumping units consisted of two con;>ound 
condensing reciprocating beams and flywheel steam pumping engines, both 
coupled to one flywheel and so arranged that they could be run together or 
separately. Each pumping engine had a capacity of 8,000,000 gall ons in 
24 hours. They were built by the E. P. Allis Company, designed by their 
super intendent R. w. Hamilton, and erected by their engineer, Thomas McMillan. 
Under the contract, the builders were obliged to operate the pumps for a 
period of one year. Mr. McMillan was in charge of their operation during 
this guarantee period and at the expiration of the year he was engaged by the 
City of Milwaukee as Chief Engineer of the Pumping Stat ion . He was employed 
in this capacity for a period of 46 years until his death on May 1, 1920. 

Each engine hae two steam cylinders. The high pressure cylinder was 
thirty-six inches in diameter with a .sixty-two inch stroke; the low pressure 
cylinder was fifty-eight inches in diameter with an eight foot strok~. 

The reciprocating beams were of wrought iron consisting of two plates 
each thirty feet long, six feet four inches deep at the center and one and 
three-fourths inches thick. The plates were two feet apart properly stiffened 
with cast iron hubs and braces. The weight of each beam was twelve tone. 
The beams were supported by a frame work of cast iron twenty-two and one-
half feet high above the bed plates . 

The flywheel was twenty-four feet in diameter and weighed thirty tons. 
The crank shaft was sixteen feet long and eighteen inches in diameter. 
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The pumps were the bucket and plunger type at the opposite end of the 
reciprocating beam from the steam cylinders. They were 40 inches in diameter 
with a seven-foot stroke. The plunger was 28 inches i n diameter. The delivery 
of each pump was 450 gallons per stroke. The air chambers were five feet in 
diameter and 47 ~ feet high. 

~~ile the rated capacity of these two pumping engines was 16,000,000 gallons 
in 24 hours, their actual full capacity was 17.5 million gallons in 24 hours as 
determined by an official test made by a committee of engineers in May, 1875. 
These engines exceeded the contract requirements both in capacity and economy of 
work and ranked among the best built and most economical working pumping engines 
in the United States at that time. The duty that these engines made on the test 
trial was 744,670 pounds of water lifted one foot high per one pound coal burned 
in the boiler furnaces. 

The Board of Water Commissioners estimated that these two pumps in conjunction 
with the reservoir could supply the maximum daily demand and the maximum hourly 
demand that would be required when the average daily demand was ten million gallons 
in 24 hours . 

The two pumps were delivered to the pumping station via Lake Michigan on a 
scow and unloaded at the dock which originally fronted on the pumping station. 

Original boiler installation in the boiler house included four drop return 
flue boilers, each seven feet in diameter and 24 feet long. These boilers 
generated steam at 50 pounds per square inch. 

The total weight of metal in.the two pumping engines and four boilers was 
over 500 tons~ 

A telegraph line was installed from the North Point Pumping Station to the 
reservoir so that the keeper of the reservoir could telegraph to tr.e station 
when the reservoir was full and the station engineer could stop the pumps. A 
telegram was also required when the water level in the reservoir reached a certain 
low level, to request the station engineer to start the pumps. 

An average daily pumpage of 12,000,000 gallons in 24 hours having been reached 
in 1880, exceeding the lO,ooo,ooo gallons in 24 hours average rate that was considered 
to be the ultimat e quantity that the two original pumps could supply, a cont ract 
was awarded to the E. p, Allis Company for a Renolds Pumping Engine hav"ing a rated 
capacity of 12,000,000 gallons in 24 hours-at a head of 150 feet. This engine, 
known as No. 3, was placed in operation on April 20, 1882. 

The valve chamber of engine pump No. 1 was broken on July 2, 1881, neces
sitating the shut-down of this pump until renewal of that part could be made. 
It was completed on September 3, 1881. During the time these repairs were being 
made, water supply to the City was kept up with the aid of a temporary No. 12 
Knowles reciprocating steam pump having a rated capacity of 2,500 ,000 gallons in 
24 hours which was purchased on short notice. 
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On February 7, 1882, a fracture in the valve chamber casting of pump 
No. 2 increased to an alarming extent. Repairs were made and completed on 
February 28. This break and the break in the valve chamber of pump No. 1 
were caused by running water from a spring carrying with it large amounts of 
sand from underneath the valve chambers in the pumpwells, causing them to 
settle. 

By the use of an excavation five feet in diameter to the west of and 
lower than the valve chambers, water level was kept low enough in the 
pumpwells so that proper repairs could be made. 

With the addition of the new No. 3 pumping engine and retaining the 
temporary Knowles pump, the rated pumping capacity of the North Point ·Station 
in 1882 was 30,500,000 gallons in 24 hours. A machine shop was added in 
1882 equipped with a drill press, a turning lathe, as well as an engine and. 
tools. 

The four original boilers that supplied steam to pumps No. 1 and No. 2 
with 50 pounds of steam were now being over taxed in attempting to supply 
adequate steam pressure to the new No. 3 engine. To relieve these old boilers 
and to furnish the new engine with a higher steam pressure, a boiler house, 
coal shed, smoke stack, and a new machine shop were constructed in 1884, north 
of and adjacent to the pump house. When this new machine shop was completed, 
the old machine shop was abandoned as such and made into a carpenter shop. 
An additional 264 feet of wharf or dock was constructed at the Lake Shore to 
protect the new group of buildings from the effects of lake storms. Three 
steel tubular boilers were installed in the north side boiler house in 1885; 
t hey were five and one-half feet diameter, twenty-two feet long and generated 
steam operating pressure at seventy-five pounds per square inch. 

The same spring which caused such serious trouble with the foundations 
of the old No. 1 and No. 2 engines was making inroads on the foundation of the 
new No. 3 engine in 1884. Accordingly on the 11th of May, this engine was 
stopped, the ·valve chambers and bottom castings taken out of the pumpwell, 
and a continuous heavy ribbed cast iron bed plate consisting of three sections 
and covering the ent)re bottom of the well, was put in place. This plate 
weighed 35,969 pounds and was cast by E. p, Allis and Company. No. 3 pump was 
returned to service on July 20. 

The manner of delivering coal to the two coal sheds was greatly changed 
i n 1885 by constructing a separate coal road leading to a chute, through 
which the coal was run to dump cars and thence conveyed on an elevated track 
on a wooden trestle to any part of the two coal sheds. This change permitted 
the unloading of three horse drawn wagons at one time and the handling of four 
times as much coal into the sheds by one man than was possible theretofore. 
This facilitated all work connected with the delivery of coal and did away 
with unsightly platforms, adding to a better appearance of the station. The 
cost was $3,265.00. 
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Limit of Pu~ing Capacity Reached in 1886 

An exa."llination of Hater supply demand from North Point Station in 1886 made 
it apparent that the limit o~ pump:ng capacity to insure full demand at all times 
had bee~ rEached . Engines No . 1 and No. 2 with a capacity of 16 million gallons 
per lay, had been in operation for twelve years and Engine No. 3 with a capacity 
of 12 ~llion eallons per day, had been in operation nearly five years. The average 
consumpt::.on .for the City in 1886 was nearly t '\>70 million gallons per day i n excess 
of the capacity of Engines No . 1 and No. 2 . Therefore, the full demand of the City 
could not be supplied from this station when Engine No. 3 was out for repairs. 
In add~tion thereto , when the new six million gallon per day high service pump engine 
in the North Avenue High Service Station would begin oper ation in 1887, giving the 
e:x"Pa11ded high service area better supply, an even greater demand for water "'ould 
be made on this llorth Poi nt Station. 

In vieH of this situation, unless means could be found to stop wasting water 
to reduce consumption, i t was estimated that another pumping engine of 12 million 
eallon per day capacity with two additional boilers should be contracted for. 
Space '1as available in this station for such equipment. 

Although the introduction of meters did keep down consump t i on ofwater in 1888 
belovr that of the pr evious year , the average consumption was still greater than 
the combined capacity of No . 1 and No . 2 engines. Therefore, because a pumping 
station should have sufficient pumping capacity wheh its largest engine is out of 
service, the City Engineer in 1888 recommended that a new .20, 000,000 gallon per day 
pumping enbine with boilers for running the same be contracted for without delay . 

Kerosene lamps lit the North Point Station until 1882 when gas lamps were 
installed and lit the station until 1889 . Because gas furnished for lighting had 
become quite iPSerior and unsatisfactory by 1889, a Thompson and Houston direct 
current generator and incandescent electri c light plant was install ed and operated 
in the Repair Shop at a cost of $563 .23 beginning August 16th. 

Although consumption was not very materially increased during the year 1889, 
neverthel ess, t he imperative necessity for an additi onal pumping engine and boilers 
was again shown by the fact that all three er.gines were in continuous service for 
a period of three summer months to meet the consumption demand on the water works . 

New 18,000,000 GPD Pu!T!Pi ng Engine (No. 4) 

The necessary au~~ority having been given by the Common Council on May 5, 1890, 
specifications were i mmediately prepared for a vertical compound condensing pumping 
engine if.a capacity of 18,000,000 gallons in 2u hours, the same t o develop a duty 
of not less than 125, 000,000 foot pounds per 100 pounds of coal, at a pist on speed 
not to exceed 200 feet per minute and ~~th a steam pressure of not over 125 pounds to 
t he square inch, without any allowance or deductions of whatever kind; also, for 
a battery of five cylindrical t ubul ar steel boilers to be erected at the North 
Point Pumping Station. On July 14, several bids were received and on August 5, 
the contract for a triple expansi on pumping engine and for five steel boilers to 
conform to all requirements of the specificati ons was awarded to the E. P. Allis 
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Company, for the sum of $67,000, the entire work to be completely installed 
on or before June 1, 1891. On October 3, 1890, a contract for the concrete 
and stone foundations for the pumping engine was awarded to J, A. Meyers for 
$13,900. Work on this contract was commenced immediately by excavating the 
ground between the walls of the building and the foundations of engine No. 2 
and No. 3 to a depth of ten feet below the foundation walls of the building. 
Great care had to be taken as the excavation came to within three feet of 
the building walls, as it had been decided not to underpin the foundation of 
t he building as had been done at the construction of the foundations for 
engine No. 3. The work was successfully accomplished without the least 
distxrbance to the walls or the foundation which consisted of a solid bed 
of concrete six and one-half feet in thickness by the.end of 1890 and ready 
for the engine. 

By 1890, the south battery of four 50 psi boilers which had been in 
service since 1874, were not in such condition as to warrant the expense 
necessary to thoroughly overhaul them. They were in service, but could not 
continue for a much longer period without considerable repairs. Therefore, 
it was thought best to take them out and replace them with the three 75 psi 
boilers from the north boiler house, thereby obtaining room in the north 
boiler house for an entire new battery of five steel boilers which could 
furnish steam at a pressure of 125 psi. Two of these boilers were installed 
by the end of 1890 and were placed in service as soon as steam pipe connections 
were made on March 7, 1891. The remaining three new boilers were installed 
and placed in service on July 20, 1891. The new engine pump was placed in 
service on August 23, 1891 and was known as No. 4. 

In '1893 , all three 75 psi boilers in the south boiler house were removed 
and used on the second North Point intake tunnel project then under construction 
by the City. Four new 125 psi boilers were then installed in the south boiler 
house. 

Special Test on Engine No. 4 

During March, 1893, Professor R. c. Carpenter of Cornell University at 
Ithaca, New York, together with the students of the graduation class and from 
other classes asked for the privilege of making a very careful special duty 
test on the new No. 4 triple expansion pumping engine. Accordingly, such 24-hour 
test was made commencing at 9:00 a.m. March 25, 1893, by Professor Carpenter 
and ten of his students. The results of this test were reported upon by 
Professor Carpenter in the Sibley Journal of Engineering in June, 1893, and 
were later made the subject of a special paper to the American Society of 
Mechanical Engineers by Professor R. H. Thurston of Cornell University. The 
duty was 135,770,000 foot pounds for each 100 pounds of coal which was moist, 
as actually used in the furnace. Based upon the coal being dry, the duty was 
143,306,470 foot pounds, a result that attracted the attention of all engineers 
interested in pumping machinery . The duty test of this engine showed the 
highest duty in economy of any engine previously recorded. 
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The entire space in the engine room being occupied by the four engines 
and it being a matter of but a few years from 1896 when space for additional 
engines would be required, the City Engineer recommended that the space then 
occupied by the battery of four 125 psi boilers next adjacent to and south 
of the engine room be reserved for additional engines rather than erect an 
entirely new and separate building. It was felt that a new building would 
mar the appearance of ~he present buildings . The east 62 feet of the coal 
shed, therefore, was partitioned off by a 20-inch brick wall; this space was 
changed into and utilized as a boiler room of sufficient capacity for six 
boilers. The four 125 psi boilers from the old boiler house were moved into 
this space. 

This alteration, after its completion proved to be very convenient and 
was considered to be an improvement upon the old arrangement. All the work 
was completed in November, 1896, at a total cost of $8,717.00, which included 
new connection with the smokestack, foundations, partition wall and floors. 
The space gained for additional engine room would accommodate two, 20 million 
gallon pumping engines which were expected to be sufficient for many years 
to come. 

Pumein!?i Engines in Service in 1901 

Capacity Placed in Horse 
No. 24 Hours Make Descrietion Service Power 

l 8,000,000 E. p, Allis Compound Beam Sept. 14, 1874 250 

2 8,000,000 E. p, Allis CompoWld Beam Sept . 14, 1874 250 

3 12,000,000 E. p. Allis Steeple Compound April 20, 1882 375 

4 1820002000 E. p . Allis Triple Expansion August 23, 1891 550 

TOTAL 46,000,000 1425 

In 1901 it was recognized that an additional 18,000,000 GPD Triple 
Expansion engine was needed because the combined pumping capacity of the four 
engines then in place was 46,000,000 GPD and the greatest pumpage for one day 
during that year was 33,786,600 gallons. Should the largest engine (18·,ooo,ooo 
GPD) be out of service during the hig~est consumption day, the City could not 
be supplied with the full quantity of water required. 
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Pumping Engines in Service in 1908 

The 20,000,000 GPD pumping engine, to be known as No. 5, under contract 
with the Brown-Corliss Engine Company to be completed December 31, 1905 was not 
finished on schedule owing to a fire in their shop , a strike by the machinists 
and f inancial difficulties. The company went into the hands of a receiver, who 
completed the pump under instructions from the Court , an extension of time having 
been granted by the City to June 1, 1906. The foundation for this engine wa~ 
built by the North'Hester Tile Company at a contract price of $2 ,L95. Two more 
boilers under contract with the Downey and Kruse ~ompar.y at a cost of $5,6L7 were 
built and installed in 1905 in the south coal shed to complete a battery of six 
boilers. 

Since the chi.wney at the SO'..til end of the station ;.;as out of repair and was 
too small for the six new boilers, it was taken dmm to the base, the flue enlarged 
to 66 inches diameter and a new chimney 150 fee t hieh was built. This work was 
done by Alphons Custodis Chimney Construction Company of Chicago at $4 , 000. It 
was estimated that another 20,000, 000 GPD pumping engine would be needed in a few 
years from 1905 as recommended by the City Engineer to the Common Council. 

The Brown-Corliss Engine Company, after their bankruptcy proceedings, became 
the vlisconsin Engine Company. The latter company then completed the installation 
of the new 20, 000, 000 OPD , No . 5 pumping engine, which vias finally put into service 
on November 15, 1906. 

On August 6, 1906, a cont'ract 'Has let with the Hisoonsin Engine Corq>any for 
the building and installation of another ptUTlping engine of the same capacit y to 
be placed in the south end of the engine room facing No. 5 engine to be known as 
No. 6 pump. 

vlhen engine No. 6 was installed and placed i n service July 1, 1908, the south 
end of the station was completed, having t hen been practically rebuilt, including 
a new smoke stack, ne1-1 boilers, new pumps and a new building. With the completion 
of No. 6 pumping engine, the pumping capacity for the lo1·1 service district was con
sidered ample for years to come with sufficient reserve. 
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Pumping Engines in Service in 1908 

Capacity In Horse Head 
No. Service GPD Make Description Service Power Feet 

Low 8,000,000 Edw. P. Allie Compound Beam Sept. 14, 1874 250 168 

2 Low 8,ooo,ooo Edw. P. Allis Compound Beam Sept. 14, 1674 250 168 

J Low 12,000,000 Edw. P. Allis Steeple or April 20, 1882 375 168 

4 Low 18,000,000 Edw. P. Allis 
verticle Compound 

Triple Expaneion A.ug. 2), 1891 550 168 
...., _, 

5 Low 20,000,000 Wis. Engine Co. Triple Expansion Nov. 15, 19o6 600 168 

6 Low 20 20002000 Wie • Engine Co • Triple Expansion July 1, 1908 6oo 168 

TOTAL 86,000,000 



 

  

In 1907 work beean on rebuilding the north end of this station by taking 
doun the o1i smoke stack an('\ constructing a new stack. A contract was enter,:d. 
into with the Alphons Custo6s Chir.mey Construction Cor.~pany, l1arch 15 , 1907 for 
renlacing the ol1 stack with a new one, having a 66-inch flue and being 150 feet 
high, built of r adial perforated brick. The i-IOrk was complete-! in June and the 
stack was put in service in July; the cost $4,635.00. 

Bids i<ere t.aken for three large boilers , each 72 inches in diameter and 18 
.feet l ong . The contract was awarded to 1-/. A. Bowers for $11,581.00 and was 
expected to be completed before Nay 1, 1908. 

The increased demand for higher pressure in nev1ly annexed terri tory of high 
elevation found the high service station at Tenth Street and North Avenue inadequate, 
and as it Has costly and impracticable to enlarge this station, provision V>as 
made to enlaree the North Point Pumping Station in 1909 and install pumping engines 
there which would pump directly into the high s ervice district. 

Therefore preparations were made for the installation of pumping engine No. 7 
to be located in the new north side addition of the North Point Station to pump 
directly into the high service district. A contract was let to the Allis-Chalmers 
Company for a 12 ,000, 000 GPD pumping engine for the sum of $67,000 to be ready 
to operate in the summer of 1909 . This machine was capable of lifting water 275 
feet hieh and was designed to serve the high service district only. 

The engine house was enlarged i n 1908 by removing the old North Boiler House 
and extending the engine house over that space, which gave ample room for No. 7 
and future llo. 8 enr,inES • . A pump well, tunnel connection and the foundation for 
No. 7 engine were built in the winter of 1908-1909. 

The North Coal Shed was rebuilt to provide for six large boilers in the east 
half of the sheri; the Hest half being large enough to accommodate sufficient coal 
capacity for the north half of the station . This was similar to the rebui lt arrange
ment previously made in the south coal shed. 

Three large boil~rs which were contracted for in the fall of 1907 were com
pleted and put in service in the summer o.f 1908 after the five older 125 psi boilers 
were removed. There was sufficient soace in the rebuilt North Boiler House to 
install three more large boilers when- more power was needed. 

A fireproof concrete and tile floor of neat design was placed at the south 
end of the engine house in place of the wooden f loor in 1908 . Later the concrete 
and tile floor was extended over the entire engine house. 

On April 1st and 2nd 1909, the No. 6 low service pumping engine was given 
a 24-hour test . This test was conducted similarly to the test conducted on Engine 
No. 5 . The engine test showed that in capacity and duty, the pump engine exceeded 
contract requirements . 
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The four 125 H.P. return tubular boilers replaced by the two 300 H.P. water 
tube boilers were repaired and erected at the High Service Pumping Station (Tenth 
and North). These boilers could be operated under 100 pounds pressure and replace 
the old boilers at the latter station which had been in service since 1886 and 
built for 85 pound steam pressure. The new steam main was extended from the four 
repaired boilers and connected with all the engines at the high service station. 

vent uri meters were inserted in the 36-inch discharge main from No. 1 and 
No. 2 pumping engines and also in the 42-inch discharge mains, one each from engines 
No. 3 and No. 4. The two 30-inch discharge mains, were equipped with Venturi 
meters in 1916. A Venturi meter was also installed in 1916 in the common 36-inch 
main from engines No. 7 and No. 8. 

With completion in 1916 of the installation of two 30-inch Venturi meters in 
the discharge mains of No. 3 and No. 4 pumping engines, t he entire water pumpage 
from the North Point Pumping Station was placed under meter control which afforded 
a good check on the performance of the pumps . 

On June 11, 1917, a contract award was made to the Allis-Chalmers Manufacturing 
company for a pumping engine designated as the new No . 2 pump. This unit was a 
12 MGD high service triple expansion pumping engine, similar in every respect to 
on~purchased in 1913. This pump was placed in service July 3, 1918. 

On April 4, 1917, a contract was awarded to the Downey Heating and Supply 
Company of Milwaukee for furnishing wnd installing at the North Point Pumping 
Station two, )00 H.P. water tube boilers with Jones Underfeed stokers and Dravo 
Superheaters at $23,677 , and installed in the south boiler house to replace the 
two horizontal tubular 125 H.P. boilers; placed in service June 14, 1918.· 

In 1.918 the old vertical compound pumping engine (old No. 3) in service since 
April 20, 1882, was considered unfit for regular service. When this pump was taken 
out of service, it was found necessary to speed up the remaining pumps and to 
lower the water in the reservoir in order to meet the demand. However, lowering 
the water in the reservoir lowered the pressure in the entire low service district . 

On July 24, 1919, a contract was awarded to the Allis-Chalmers Manufacturing 
Company for furnishing and erecting in place at the North Point Pumping Station, 
one triple expansion pumping engine capable of delivering a 20 l4GD into the low 
service district against a total head of 160 feet with a steam pressure of 125 psi 
at the throttle, a piston speed of 200 feet per minute with a stroke of 60 inches, 
to be completed in one year; contract price $225,000. 

This pump replaced the old vertical compound pumping engine installed in 1882 
and known as the No. 3 pump. OWing to its obsolete type, the old vertical com
pound pumping engine had no value other than that of scrap and was sold to Seeboth 
Brothers Company, scrap station. 

When this new pumping engine was placed in service, the station had a total 
capacity of 126 MGD with 5,000 nominal horsepower . 
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A contract was awarded to the W.A. Bowers Heating Company on April 9, 1920, for two 400 H.P. water 
tube boilers for the North boiler house, to replace three 150 H.P. horizontal fire tubular boilers of 
the North Point Pumping Station in order to increase steam capacity. The new boilers were placed in service 
in July, 1921. 

PUMPING CAPACITY 1920 

Engine Rated Placed in 
No. Service Built B.l_ ~ Capacity Service 

1 High Allis Chalmers Mfg. Co. Vertical type l2 HGPD Sept. 23, 1914 

2 High Allis Chalmers Mfg. Co. Vertical type 12 MGPD July 3, 1918 

3 Low Allis Chalmers Mfg. Co. Vertical type 20 MGPD Oct. 30, 1920 

4 Low E.P. Allis Co. Vertical type 18 MGPD Aug. 23, 1891 

5 Low Wisconsin Engine Co. Vertical type 20 MGPD Nov. 15, 1906 

6 Low Wisconsin Engine Co. Vertical type 20 MGPD July 1, 1908 

7 High Allis Chalmers Mfg. Co. Vertical type 12 MGPD Nov. 2, 1909 

8 High Allis Chalmers Mfg. Co. Vertical type 12 MGPD Nov. 12, 1910 

Total 126 MGPD 

Head 
Feet 

275 

275 

168 

168 

168 

168 

275 

275 

As station conditions and steam requirements at North Point Station called for operating all engines from 
one battery of boilers for a short time at least, it was necessary to remove the last three return tubular 
boilers, 150 H.P. each, from the north boiler room and install in their places, two 400 H.P. water tube boilers. 
This would bring the boiler horsepower of the station up to 2,800 H.P., as compared to 5,000 engine horsepower. 

Water service demands during the 1920 summer were such that on a great number of high consumption days, 
all engines (7) in North Point Station had to be operated to furnish the supply and might be possible, it was 
thought, and necessary in 1921 to operate all engines (8) to maintain the proper pressure. If for any reasons 
one or two engines should go down for any minor repairs, sufficient pumping capacity would not have been available. 
For this reason the construction of the new proposed Riverside Pumping Station was earnestly recommended to 
be accomplished without delay. 



 

  



 

  



 

 

 

  

The work of dismantling the building west of the engine room and constructing 
a new boiler house started on June 1, 1926. A contract for dismantling the old 
building consisting of the machine shop, blacksmith shop and office; and construct
ing the boiler room foundation, retaining wall, stack foundation and tunnels for 
existing discharge mains; and installing a drainage and sewerage system for the new 
boiler house was awarded to the Thomas Siderits Company on June 27 , 1926 for the 
contract price of $60,700. This work was practically completed at the end of 1926 . 

On September 21, 1926, a contract was awarded to the Industrial Heating and 
Engineering Company for one 400 H.P. water tube boiler for the sum of $27,127. 
On December 17, 1926, a contract was awarded to the Link Belt Comp~~Y for installing 
the ash handling equipment for the new boiler house for the sum of $30,095 . A 
temporary machine shop was built immediately east of the pumping station and pro
vided with additional new equipment . 

Good progress was made in 1927 in the construction of the new boil er house 
west of the engine room. The building was under roof by the end of the year and 
as it was then heated, the work to be done inside the building could carry on 
during the 1927-1928 winter months without interr uption. 

Fourteen additional contracts were let during the year 1927 in connection 
with the new boiler house, including the moving of two 300 H.P. boilers from the 
old south boiler house and resetting them in the new boiler house. 

The 400 H.P. water tube boiler that had been contracted for on September 21, 
1926, with the Industrial Heating and Engineering Company was delivered and moved 
into the new buildi ng on December 31, 1927. As soon as this boiler and the two 
old 300 H.P. water tube boilers were moved over .from the old south boiler house 
and placed in service, the south boiler house and smoke stack were dismantled 
preparatory to the construction of a new .three st ory addition to the south end 
of the pumping station (in place of the old south boiler house). When constructed, 
this three- story additi on housed a l aboratory (third floor ), an office for Chief 
and Assistant Chief of Power Plants, lighting units, oil removal plant , water 
softening plant for boiler f eed water, dressing room, lavatories, shower and l ocker 
room, and storage room. The contract f or the construction of this building was 
let early in 1928 and the building was ready for occupancy by year •s end. 

As all of this construction work had to be carried on while the pumping plant 
was in operation, the construction of an addition at the north end of the pumping 
station could not be undertaken until the north boiler hcusecould be taken out of 
service after the three LOO H.P. boi lers were operational in the new boiler house 
on the west side ,of the station. 

The two 400 H.P. water tube boiler s in the north boiler house were moved to 
the new boiler house late i n the year 1928 and were erected and ready to operate 
some time in 1929 . The to tal nominal boiler horsepower of the five boilers when 
installed in the new boiler house was 1800. There still remained space for one 
additi onal boiler. All of the boilers being installed in one boiler house permitted 
reducing the number of firemen from eleven to six . 
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In 1929, contracts ~ere let for wrecking the old north boiler house and stack 
to make room for a three-story addition to the pumphouse, similar to the one completed 
in 1928 at the south end of the pumphouse. ~fuen completed, this addition housed 
the machine shop, blacksrrith shop, piperoom, store house, air compressor room, 
chlorine room, and elevator . 

A new scale house and coal hopper building were constructed nearer to the 
top of the embankment northwest of the station building to replace the old structure, 
and a new 20- ton auto truck coal scale was installed to replace the old scale which 
had served since 1917 . A portion of the old brick chlorine building was remodeled 
into a four-car garage . 

In 1929, due to the higher stage of water in the lake (higher than ever before) 
the top of the three pump wells in the pump room basement had to be sealed with 
concrete slabs so as to avoid flooding of the pump bases or sole plates. A common 
sump was constructed in the pump base floor, and installed therein, a vertical 
centrifugal sump pump to collect and re~ove slight leakage and condensation from 
the pumps. 

The reconstruction o~ North Point Station started in 1924 
i n 1930 by the remodeling of the east entrance and vestibule. 
engines and pumps were pa~nted . 

was fully completed 
The eight pumping 

The North Point Pumping Station was shut down on November 19, 1934, and remained 
so until Harch 7, 1935, so that the two suction tunnels in front of the station 
could be de1•atered and cleaned. All tunnel gates were put in good operating 
condition. Other improvements and necessary changes were made to shafts and manholes 
because these tunnels would be changed from a negative head to a positive head of 
about 13 feet when the Linnwood Avenue Purification Pla~t would be completed and 
placei in operation. 

No:::-th ?oint Station was operated onl y 289 days in 1936. It was shut dovm from 
October lS to May 2S, 1937, to permit the installation of shut-off valves on the 
suction pipes of pumpi ng engi nes Nos . 1, 2, 4, 7, and 8 preparatory to operating 
under a !)Ositive suction head after completion of the water purification plant 
then under construction. Also, a seven and one-half foot ano one nine-foot sluice 
gate were installed and a surge shaft was constructe1 in the suction tunnel . 
Tunnels and shafts in front of the station were relined . Leaks in tunnels "and 
shafts \olere plugged preparatory to operating the suction tunnel under a positive 
head when the purification plant was in operation. 

No further station or equipment alterations were made after 1937. However, 
the long time operation of the old equipment a11d increased demand for greater 
quantities of water at bet~er pressures was requiring more a,d more maintenance 
on equipment and piping that was rapidly becoming Obsolescent and worn out . 
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The Water Vlorks system ·,.;as unable to supply water by 1955 at satisfactory 
pressures in some sections of the service area even with restrictions on use for 
lawn sprinkling. The rapid growth of Hilwaukee and icrease in the number of people 
served by the Water Department during the ten years following iiorld War II resulted 
in water demands that by 1955 could not be met by the then existi~g plant. 
F,stimated increased :oad expected to be placed on the system by continuous popula
tion growth after 1955 would soon dangerously overtax ~~e system unless reinforcements 
were provided . 

Particular l y inadequate for 1955 loads were the pumping f acilities discharging 
i nto the low service area, all from the North Point pumping units. The total 
capacity of the 1 oH serv'.~-ce pumps at the North Point Pumping Station vJas 78 IDD, 
with a firm capacity of 58 !~D when the largest unit (20, 000,000 MGPD) was out of 
ser vice. The maximum day low ser vice de.rnand in 1955 v!as 79.3 n:m and was expected 
to be 83.5 rtm in 1975 . Failures, t,.7hich had been experienced at this station 
with the old equipmer.t demonstrated the need for complete replacement of all pumping 
units . For instance, the failure of the coP~ectin~ rod on unit No. S in 1952, 
and the 1954 failure of the discharge elbow of unit No. 6 were experiences that 
could be expected in the future, particularly since the increased water pressures 
that needed to be developed would accelerate failure of hidden flaws or cracks . 
It was also stated that discharge piping from the station did not lend itself 
readily to expaDsion of the existing station buil ding. 

In consideration of the need for a greater low service capacity and pressure, 
keeping in mind the deteriorated condition and limited capacity of the existing 
building, a decision was made to remove the old North Point Pumpin5 Station with 
all its equipment and construct a new North Point Pumping Station irranediately to 
the east or the old station. There~ore, the old North Point Stea~ Pumping Station 
ceased pumping operations on October 26, 1962. 

vJhile the old North Point Steam Station was shut down and the new North 
Point Station was still under construction in the spring of 1963, the Kilbourn 
Booster Station, with generally one 20 MGD pump, and the Kilbourn ?ark by-pass 
from higt service to lo~ service were operated during the daytime in order to 
con"':.rol pressure and provide adequate water demand to the l ow service system. 
At night , only ~he Kilbourn Park by-pass was operated . During this per iod, 
the Kilbourn Reservoir was used as a ground storage tank, water level therein varied by 
approximately five feet on the average weekday. Hater was supplied to the reservoir 
from the Kilbourn Park by-pass. The tv10 ground storage tanks ( 12 U::Z) and pumps 
at t he 1:.:-~coln Booste::- Station we::-e kept in service throug.'1 t he 1962-63 "'int er to 
provide additiona: c~>acity to the high ser\~ce area while the North Point high 
service pumps were shut d01-m. 
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New North Point Pumping Station 

The new North Point Station is built in a wooded park of heavy concrete 
walls trimmed with brick and ornamental aluminum grillwork designed to withstand 
an over pressure of five psi for protection aga i nst blast in the event of nuclear 
attack and momentary reflected pressure on the vertical faces of 13 psi. There 
are no windows in this building. 

Pumps in the new building consist of three high service pumps each having 
a capacity of 20,800 GPH at a head of 335 feet and three low service pumps each 
having a capacity of 17,500 GPH at a head of 193 feet. This pressure head is 
60 feet higher than the old high service pumps and 25 feet higher than the old 
low service pumps. All pumps are vertical, diffusion vane units driven by 
electric motors. The pumping station has an additional space available for 
another pump which can serve either the high or low service area. 

Normal starting and stopping of the pumping units and supervision of their 
performance is done over lease telephone lines from the Linnwood Avenue Purification 
Plant by means of audio tone type supervisory control equipment. Automatic pro
tective features insure proper sequence of starting each synchronous motor and 
the opening of the respective discharge valve . Monitoring devices and protective 
relays inform the dispatcher of abnormalities and automatically shut down the 
pumping units whenever conditions warrant such action. Control and indication 
is made positive by the use of coded signaling composed of tones employed in 
multiple and various sequences which must be decoded and found to be of predeter
mined combinations and orders. 

The existing tunnel supplying the old station having adequate capacity was 
utilized to serve the new station. 

The new electric motor-driven pumps operate at almost twice the efficiency 
of the newest of the former steam pumping engines. 

In 1961, the last full year of operation of the steam station, the labor 
cost of pumping was $20.80 per million gallons . Since this new station is 
operated remotely from the Linnwood Avenue Purification Plant, the labor for 
operation will consist only of general maintenance work and should not exceed 
$5.63 per million gall ons of water pumped. 

This new station was placed in manual operation on June 7, 1963, provided 
limited service throughout the summer, and remote operation was begun in 
December, 1963. Operating experience has shown that the new station operates 
exceptionally well on remote control from the Linnwood Avenue Purification Plant. 
Little or no trouble has been experienced with the operating equipment. 

The station is visited once during each eight-hour shift by one man from the 
Linnwood Avenue Purification Plant for a visual operational check. An electrical 
mechanic is present in the Linnwood Purification Plant 24 to 40 hours per week to 
provide preventative maintenance and insure proper operation of electrical switch
gear, electric motors, and electric auxiliary equipment. Two I~strument Technicians 
work in this station approximately six hours per week performing preventative 
maintenance on instruments, telemetering, and supervisory equipment. 
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Pumping Capacity New North Poi nt Pumping Station 
1963 

Rated Capacity Placed in Head 
Pump No. Service Built By TlEe Drive Gallons Per Dal Service Feet 

1 High Worthington Vertical 3 Stage El ectric 30,000,000 June 7, 1963 335 
Centrifugal Motor 

2 High Horthington Vertical 3 Stage Electric 30,000,000 June 7, 1963 335 
Centrifugal Motor 

3 High Horthington Vertical 3 Stage Electric 30,000,000 June 7, 1963 335 
Centrifugal Motor 

4 None None None None None None None 

5 Low Worthington Vertical 2 Stage Electric 25,000,000 June 7, 1963 193 
Centrifugal Motor 

(.0 
00 6 Low Worthington Vertical 2 Stage Electric 25,000,000 June 7, 1963 193 

Centrifugal Motor 

7 Low Worthington Vertical 2·stage Electric 25,000,000 June 7, 1963 193 
Centrifugal Motor 



 

  

NORTH POINT PUMPING STATION 1929·1962 

NORTH POINT PUMPING STATION 1884·1929 

NEW NORTH POINT PUMPING STATION 



 

  

EARLY SCENE AT NORTH POINT WATER TOWER 



 

  



 

  

  



 

 

  

In the span of 1 00 years since the Water To~er was constructed, the 
Milwaukee Water Works has expanded and grown into one of the most modern 
and efficient water supply systems in America. Presently, the system includes 
two Lake intake tunnels•, two Water Purification Plants, three primary 
pumping stations, an 1800- mile distribution system, nine booster stations and 
1 30 mil~ion gallons of water storage. The system is capable of purifying 
and pumping 450 million gallons of water daily and has an inbuil t reserve 
capacity of 20 percent to serve 950,000 people living in its service area. 
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CUDAHY FOUNTAIN AND NORTH POINT WATER TOWER 1964 



 

  

a: -0 
> a: 
w 
(/) 
w a: 
z 
a: 
::> 
0 
Cll .... 
::11:: 

w 
:I: 
1-



 

  

CHAPTER V 
THE KILBOURN PARK RESERVOIR 

The Kilbourn Park Reservoir was the first facility of the Milwaukee Water 
Works completed and placed in service when a temporary steam eqaine pump located 
on the west bank of the Milwaukee River at North Street commenced pump_ing river 
water into the reservoir on October 24, 1873. When the water was ten fe'et deep in 
the reservoir on November 3, 1873, the discharge valve on the west side of the 
reservoir was o~ened and water f lowed gradually into large feed~r mains and later 
into the small distribution mains throughout the City over a period of four days. 
The supply of river water to the Cit y by the temporary pump was constant and 
uninterrupted from its commencement until the North Point Pumping Station began 
pumping Lake Michigan water on September 14, 1874. Then the temporary pump on the 
North Street west river bank was abandoned. 

An irregularly shaped earthern embankment, t he reservoir has a width of 
310 feet in an east and west direction and an average length of 515 feet in a 
north and south direction, has a capacity of twenty one and one half million gallons 
and covers a surface of three and one-half acres. When the reservoir is full, the 
water depth is twenty ·one feet and the water surface is 150 feet above city datum. 
It was constructed on top of t he highest ground in the City at that time and was 
surrounded by Lee Street (East Meinecke Avenue) on the north, Pierce Street (North 
Booth Street) on the west, Garfield Avenue on the south and Bremen Street on the 
east . 

Highest elevation in the City was chosen for the reservoir location because 
such a location would provide for the most economical operation of the Water Works 
system as then maximum water pressure would be had throughout the system. In the 
early operation of the system, the reservoir operated as a distributing reservoir, 
the North Point Pumping Station pumped water into the reservoir until it was 
full and then shut down until the water level was lowered to a determined minimum. 
When the pumps were shut down, water flowed i nto the distr ibution system.by 
gravity from the reservoir. Pumps were started when a minimum water level was 
reached and continued operation unti l the reservoir was full. 

Embankments of earth in the reservoir were carried up four feet above the top 
of full water line and are sixteen feet wide on top, finished to slopes of one and 
one-half to one on the i nside and one and three-fourths t o one on the outside. 

These embankments were built in layers nine inches thick, each layer being 
rolled with a heavy iron roller. The material excavated on the site was suitable 
for forming the embankments and was all used for this purpose. It was found 
necessary to procure about forty thousand cubi c yards of earth outside of t he 
reservoi r grounds. 

The whole interior surface of slopes and bottom were covered with clay puddle 
two feet thick. The slopes were then covered with a layer of broken stone nine 
inches thick. Upon this layer was placed st one paving fifteen inches thick laid 
in cement mortar . The puddle on the bottom is covered with concrete, the exteri6r 
slopes were sodded. 
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water flows into the reservoir on the east side and flows out on the west 
side through an effluent chamber fitted with stop valves, waste valves and 
overflow pipes. East of the reservoir, a 24-inch diameter by-pass pipe connection 
is made with the 30-inch diameter _influent pipe and laid across the bottom of the 
r eservoir to a point west of the reservoir where it is connected to the 30-inch 
diameter effluent pipe. Through this by-pass pipe, the City could be supplied 
directly from the stand pipe at such times when the reservoir was emptied for 
repair or cleaning. The reservoir is uncovered; however, plans are underway to 
construct a cover. The reservoir was built by Messrs. Gilbert and · 
Charles Peterson/ contractors. A frame building was constructed in 1876 over 
the effluent chamber at the west side of the reservoir. 

The firot complaints made of the quality of the water were in 1876 when 
consumers east of the Milwaukee River complained that the taste of the water was 
bad. Water was blown off from the mains at hydrants in the vicinity of the 
complaints; but complaints continuing, water supply from the reservoir was shut 
off from August 7th to August 14th, 1877. The water in the reservoir was drawn 
out, and the bottom surface swept and cleaned. Accumulation of vegetable growth 
and a clayey sediment on the bottom was less than two inches in depth. There 
was an impression in the city that the water in the reservoir was impure, owing 
to the first water pumped from the Milwaukee River and that there were fish in the 
reservoir • . The number of fish observed did not appear unusual for so large a 
body of water. The water at the bottom of the reservoir had no unpleasant taste, 
and there was nothing found in it other than the vegetable growth and clayey 
sediment mentioned above. 

The great value of the reservoir was made manifest while North Point Pump 
Engine No. 1 was out of service for repairs from July 2nd to September 3, 1881. 
During certain portions of the day,much more water was consumed than the remain
ing pump could supply. The increase in consumption over the pump supply was 
provided by drawing down the accumulation of water in the reservoir. The drawn 
down quantity of water was replaced by su_:plus pumpage during other hours of the 
day, rainy days,and Sundays, when the rate of consumption was less than the rate 
of pUillpage. 

In the fall of 1883, all the water was drawn out of the reservoir for the 
purpose of repairing the side walls because they had shown marks .of wear and tear 
caused by ice in the winter. A thorough examination had shown that the cement 
had been washed out of the joints and tha.._ in many places the walls had settled, 
causing the l ower stones to drop away, thereby leaving the stone above without 
sup;x>rt. Over two feet of clay deposition and growing vegetation was found upor. 
the bottom. This was thoroughly cleaned out and repairs made. The repairs,_as 
they proceeded, were found to be necessarily more extensive than was at first 
anticipated. The spaces between and beneath the rear of the stones of nearly 
three-fourths of the entire stone side walls were found to be open, in some 
places to the extent of from two to three feet while in others the stones were 
found to have broken away and followed the banking. In other places, the bottorr. 
was found to have settled away from the walls. T'nese spaces were all cleaned 
and solidly filled with concrete. All the joints were washed a~d refilled with 
new cement. The entire repairs cost $3,7BJ.OQ, The above cleaning and repairing 
work was done by City forces. 
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The frame gate house ,having become old and unsafe by l88S, was torn down 
and replaced with a small neat brick structure which added materially to the 
attractiveness of the site. The contract cost was $848. 

ln the fall of 1884,_ water was again dx:a~n'out and the rese r xoir clea~;1_ed. 

About one inch of clay deposition had collected' 'upon the bottom during the past 
year. This was removed and the bottom freed from all foreign substances, The 
concrete on the bottom was found in places to be only two inches thick and 
largely in a poor condition, permitting the water to soak away in a number of 
places. Parts of the concrete were removed and a new layer of concrete was 
placed over the entire bottom, varying in thickness from two and one-half to 
five and six inches. Concrete was distributed by eight to ten men using 
wheelbarrows as fast as it could be carted from the mixer. This work was also 
performed by City forces at a cost of $4,097.77. 

The 24-inch diameter water pipe running through and along the bottom of 
the reservoir had been known to leak within the reservoir bank for a number of 
years and this leak was gradually increasing. At different times, efforts Aad 
been made to get to the leak and repair it but it was found to be too dangerous 
to the reservoir bank to proceed with this project. To avoid this danger, a 
30-inch diameter main was laid around the south side of the reservoir in 1885 
and connected on each side of t he reservoir to the SO-inch main. At that time, 
the section of 24-inch main through the bottom of the reservoir was taken out 
of permanent service. 

A suitable new dwelling was constructed in 1887 for the keeper of the 
reservoir immediately west of the foot of the reservoir bank fronting on North 
Avenue at a cost of $2,021.41. The keeper's old house in the park was sold 
and moved away. 

A leak showed itself on the southwest slope of the bank on the afternoon 
of June 9, 1889. Water was allowed to gradually drain out of the reservoir. 
This was accomplished by June 16th, and a deposit. 9f clay several inches thick 
was found on the bottom of the reservoir. The reservoir was thoroughly cleaned 
and washed out, and the bottom and side walls were carefully examined. 

The leak indicated itself at a point about 125 feet from the reservoir and 
about 10 feet below the bottom of the reservoir embankment. The path of the 
leak was traced upward and was found to consist of a well defined hole about two 
inches in diameter, piercing through the hard and well puddled clay in every 
direction, to the right and again to the left, with a general upward direction 
toward the side wall of the reservoir. The hole was followed as far as it was 
deemed safe, the bank cut out, refilled and puddled and a drain was run down 
from the end of the hole. The same action was taken with a similar leak and 
hole found on the south face of t he reservoir bank. The side walls were found 
to contain a great many hollow spaces behind the stone pavement, and although 
the pavement was in very fair condition, and the joints were well closed with 
cement, the water would filter quickly through the very porous paving stone, and 
thus a large body of water was constantly back of the side walls, seeping through 
and settling in the clay bank. These spaces wherever they could be found, some 
of them being quite large, were filled with concrete and cement grout to 
overflowing. Although the utmost care was taken to find every hollow space, 
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In 1924 it was stated that for a number of years the Water Department 
had under consideration the lining of the slopes and bottom of the reservoir 
with "Gunite" lining in order to stop leakages which had existed more or 
less since the reservoir was built. The interior slopes of the r eservoir, 
being · covered with a stone paving laid in cement mortav,,was badly disintegrated. 
At different times the open joints had been re-painted but frost action during 
winter seasons soon disintegrated the joints and opened gaps between the paving 
stone. In order to be assured of a permanent job, it was recommended that the 
entire sloping surface and bottom of the reservoir be covered with a layer of 
reinforced 11Gunite" not less than 2~ inches in thickness. Gunite is a trade 
name for applying a cement, sand and limited water mixture under extreme 
pressure to obtain a dense solid structure. However, on account of the limited 
reserve pumping equipment, this work had to be postponed from year to year 
because the reservoir could not be spared from service sufficiently long enough 
to permit this work to be done. It was recommended that the work should be· 
done when the 25 MGD low service pumping unit was .to be installed at the new 
Riverside Pumping Station. This pump was installed in 1927. 

When the water in the reservoir was only 19 feet deep the leakage was 
not very great, probably no greater than it had been for previous years. There 
was, however, a decided increase in the leakage when the water was maintained 
above the 19-foot depth. It was for that reason that the reservoir had not 
been filled to its full capacity during the previous two years. This precaution 
was taken in order to be on the saie side even though the utility was sacrificing 
the upper two feet or ap?roximately two million gallons of the capacity of the 
reservoir. Since the upper two feet provide the highest head or water pressure 
available in the low service area, they are of the greatest value and, therefore, 
repairs had to be made. Making repairs permitted the reservoir to again be 
filled to its full capacity. 

The reservoir was out of service from March 27th to October 3rd, 1929 for 
the purpose of making extensive repairs to the slopes and bottom and removing 
sand and silt which had accumulated since 1912, the last time the reservoir had 
been cleaned and repaired. 

A contract was awarded to the Cement Gun Company of Allentown, Pennsylvania 
on June 11, 1929 for relining the slopes and bottom of the reservoir with a two
inch "Gunite" lining, this process appearing to be more suitable and of a more 
permanent nature than a number of water proofing methods suggested. The contract 
prices were 24.2 cents per square foot for the slope and bottom, and 28.2 cents 
per square foot for work inside and outside of the gate chamber which required 
flash coating. The amount of work under the contract was 175,132 square feet 
in sides and bottom and 4917 square feet in the gate house. The total amount 
paid the contractor, including extras of $125.75 was $43,894.27. The total cost 
of the entire job consisting of cleaning, repairing, flushing, inspection and 
engineering was $52,773 .50. 

Preliminary to the relining work, the City with its own forces, removed 
all loose mortar and pointing by means of air hammers and filled all voids under 
the stone pavement. The reservoir was then cleaned and flushed before the 
contractor started Guniting. The contractor completed his work within the 60-day 
period allowed under the contract. 
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Tests made for leakage after the reservoir was relined showed that the 
reservoir was then leaking less than 30,000 gallons per day, which was less 
than the allowable leakage under the specifications. This leakage was only 
three percent of what it was in 1928 before "Gunite" was applied. 

The reservoir lining job increased to a remarkable extent the actual 
value and efficiency of the Kilbourn Park Reservoir by enabling it to become 
a more vital element in the low service supply operation. Herbert c. Schmitt 
had charge of and supervised the job of guniting the reservoir. 

Improvements made in 1931 included a new brick comfort station, new 
refreshment stand and a new concrete stairway on the east slope of the 
reservoir. The new comfort station was not erected on the site of the old 
comfort station at Bremen Street but was erected west of the large pavillion 
where it was more conveniently located for people using the park. The new 
refreshment stand built by Water Department employees replaced the old 
dilapidated stand owned by the party who had the concession to operate the 
stand for several years. As in previous years, six band concerts were given 
during the months of July and August at utility expense of $882 paid out of 
the water fund. 

The Kilbourn Park Reservoi r was out of service from September 4th to 
November 15, 1940 for the purpose of removing sand and silt which had a 
accumulated since 1929, the last time the reservoir had been cleaned. Only 
an average of approximately ~-inch of silt was found, but there was a 
considerable growth of weeds over the bottom and the lower half of the 
slopes . A wire mesh frame and screen were installed over the inlet, and 
the existing screens over the two outlets were reset and permanently fastened 
into position. A new and improved overflow trough was installed in the 
effluent chamber. One hundred and ninety-seven lineal feet of cracks found 
in the gunite lining of the bottom and slopes were chipped and patched while 
1775 lineal feet of fine hair line cracks were brushed with a cement wash. 
The total cost of cleaning and miscellaneous work by Water Works forces 
amounted to $5,259.08 . 

In 1943 the area in Kilbourn Park formerly occupied by the large 
pavilion, which was demolished in 1942, was filled, graded, and seeded. Six 
band concerts were given during the months of July and August 1943 at an 
expense of $916.30. 

The reservoir was taken out of service in October 1956 for cleaning done 
by contract by E. D. Wesley Company. 

Objection to an uncovered reservoir storage of finished water in the 
water Distribution system was re-emphasized by the experience had in 1969 
when an unusual plague of aquat ic insects appeared i n the latter part of the 
summer. The reservoir was drained and c~eaned in the latter one-half of 
August in the expectation that the removal of air fallout accumulations ~f 
dust and other debris would diminish nutrients and excessive insect survival 
for a few more years. Open reservoir finished water storage flagrantly 
conflicts with preservation of water quality. 
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The Kilbourn Park Reservoir was the only storage facility serving the 
low service area until a two million gallon concrete storage reservoir was 
constructed in 1962 at the southwest corner of South 6th Street and West 
Howard Avenue. This reservoir also serves as a washwater storage tank for 
washing filters at the Howard Avenue Water Purification Plant. 

49 



 

 

  

,, 

•i 

ORIGINAL WATER DISTRIBUTION SYSTEM 1873-1877 

I 
w-i 

i 
j 



 

  

CHAPTER VI 

WATER Dif:TRIBUTION SYSTEt1 

The or i ginal water distribution system commenced at the discharge side of the 
pumps in the North Point Pumping Station in the form of a cast iron pipe 36 inches 
in diameter, 520 feet long to the North Point standpipe, followed by a cast 
iron pipe 30 inches in diameter , laid in North Street and underneath the roadway 
in the first North Street bridge over the Milwaukee River, 5,700 feet to the 
reservoir . From the reservoir, a system of 58 miles of 6-inch, 8-inch, 12- inch, 
16- inch, 20- inch, 24-inch and 30-inch cast iron mains were installed in city 
streets within a 13.328 square mile area. 

It was first planned that the 30-inch water main in North Street should be 
laid in a trench underneath the 11ilwaukee River; there was no bridge spanning 
the river at t hat location at that time. However, sensing a need for a bridge 
to serve carriage traffic, prominent citizens convinced the City administration 
to build it at this time. It was said that the bridge could be used f or the dual 
purpose of carrying public travel across the river and for supporting the water 
main. The City of Milwaukee then paid $20,000 to the Board of \vater Commissioners 
for the City's share of the cost of building the bridge. The Water Commissioners con
structed the bridge and had the 30-inch water main installed underneatp the 
r oadway. 

The first contract for the purchase of cast iron pipe was let on }furch 8, 1872. 
All the pipes were carefully pro.ved by_ water pressure at 300 pounds per square 
inch at the foundries where they·were cast. The process of proving was done 
under t he supervision of inspectors appointed by the Water Commissioners. There 
were two classes of pipe laid in the original system, distinguished as Class A 
a;d Class B. The Class A pipes were about 10% lighter than those of the Class B 
type, and were laid in those portions of . the city situated above a plane 50 feet 
above the lake; thus being sub ject to a water pressure not exceeding a water 
column 100 feet in height or the equi valent o~ 43 .4 pounds per square inch of 
pressure. The Class B pipes were laid in the other portions of the city and were 
subject to an extreme of a water column 1)0 feet in height or the equivalent of 
65 pounds per square inch of pressure . 

The joints of the pipes were of the ordinary form of bell and spigot and 
were made by pouring melted lead into the joint after the pipes were properly 
fitted together, a · small strand of hemp yarn havi ng been first driven into the 
joint t o prevent the lead from running into the pipe. The lengths i n miles of the 
different sizes, plus depth of lead in joints and pounds of lead per joint of 
Class A and Class B pipe installed from the North Point Pumping Station through
out the distribution system were as follows: 
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CAST IRON WATER PIPE 

Depth of Lead 
Diameter Length in Joints Pounds of Lead 
Inches Miles Inches Eer Joint 

J6 inches 0.099 5 .00 170 
30 3.202 3 . 25 58 
2~ 0.129 L.5o 70 
20 II 3 .767 2.75 33 
16 0 .850 2 .50 25 
12 L.779 2 .50 18 

8 7.6u6 2.50 12~5 
6 " 37.612 2 .50 10 

Total 58.o8L 

The general width of the carriage way in streets was fifty feet, and the 
course of the str eets was either north and south or east and west. The water 
pipes were laid on the northerly or easterly side of the street , ten feet from 
the curb l i ne and covered t hree or five feet. 

In addition to the North Street cr ossing , there were t wo mai n pipes crossing 
the Mil waukee River ; one 20 inches i n diameter, and the other 16 i nches i n diameter 
at the foot of Milwaukee Street . There was also one 20- inch main crossing the 
r1enomonee River at the foot of Third Str eet . These three river crossing mains had 
the same kind of flexible joint as the inlet pipe from the lake crib to the pump 
well. These mains and the lake inlet pipe were furnished and laid by John F. Ward, 
Esquire, of Jersey City, New Jersey, who was the inventor of thi s particular form 
of flexible ball and socket joint . The river channels were dredged out to a depth 
of about seven f eet bel ow the r iver bed before the pipes were laid . The pipes 
were thus protected by about five f eet of earth from any danger l iabl e to r esult 
from the dragging of anchors by vessel s passing up and down the river. 

The total number of tons of pipe lai d in the original system was 10,680 . 
About 5 , 000 tons of these pipes wer e made i n 11ilwaukee at the pipe foundr y of 
Nessrs . E. P . Allis and Company. The other pipes were made by Drullar d and Hayes , 
Buffalo, N. Y. ; \-larren Foundry, Phillipsburg, New Jersey; J . HcNeil & Sons, 
Burlington, New Jersey; J. W. Starr & Sons, Camden , New Jersey, Gloucester Iron 
Works, New Jersey; R. D. Wood & Company, Florence, New Jersey; and S. Fulton & Co., 
Conshohocken, Pennsylv~,ia . 

The Nor th Street bridge was built of wrought iron rest ing upon abutments 
and piers of s t one masonry. It had four spans, the lengths of t he two shore spans 
were each 124 feet, 9 i nches ; the l engths of the t wo center spans were each 140 
feet , 3 inches. The eastern abutment was 5L feet long and t he western abutment 
was 26 feet lons , ma~ing the whole l ength of the bridge 5BO f eet . The width of 
the roadway "Was 17 feet in the clear; the sideHalks were L feet in the clear. 
Tl".e .foundations o:f the piers rested upon r ock 1-1hich was from 10 to 20 feet 
belo1-1 the .surface of the river . The size of the piers at the top were 23 feet 
long and 6 feet w~de . The easterly pier was )1 1/2 feet long and 10 feet wide 
at the bottom and it was 25 feet high . The center pier was 34 feet long and 
13 feet wide at the bottom an:l was 34 feet high . Tne westerl y pier was 34 feet, 
10 inches high. 
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There were 324 gate valves installed in the original distribution system, 
viz: six o! 30 inches diameter , two of 24 inches diameter, 13 of 20 inches 
diameter, four of 16 inches diameter, 23 of 12 inches diameter, !14 of eight inches 
diameter, 232 of six inches diameter. 

By the aid of these gate valves, the water could be shut off from any one or 
t;.;o blocks without inter::'ering •rith the supply to the rest of the city. 

Three-inch , four-inch or six inch gate valves were placed on branches for 
supplying bre•reries, railways, and hydraulic elevators at the points ¥!here such 
branches connected 1-1ith the street mains. 

The gate valves were manufactured by the Boston Hachine Company, Boston, 
!~assachussets; Bro•m & Company of Troy, New York; an::! the Ludlow Valve Company 
of Tr oy, new York. 

i19S fire h~rdrants were placed in the orisinal distribution system. Nine of 
these were surface hydrants placei in a manhole at the intersections of street 
mains . Each hydrant had ~our nozzles , two 4 1/2-inch openings for steam f i re 
pumper engine suction connecti on and two 2 1/2- inch openinss . The 2 1/2-inch 
hose connections v1ere used for direct application o: distri bution system pressure 
on fir es to be extinguished. 

The remaininF, 486 fire hydrants were post type hydrants; they were placed 
one foot inside the curb line. The average distance bet1veen hydrants was 400 
feet . These hydrants had a clear water-way of a little over five inches dia'lleter . 
F.ach hydrant had two nozzl:!s four an:i one-half inches diameter and two noziles two 
and one-half inches diameter. 

Pipes connecting the hydrants with the s treet mains were eleven feet long 
and six inches diameter. 

Post hydrants were of the pattern called the Hat thew 1 s Hydrant as made by 
Hessrs , R. n, Wood & Company of Philadelphia, Pennsylvania and a similar style 
made in ~til waukee by Hessrs. Filer, ~tow ell & Company. The chief merit of this 
styl e of hydrant i s that it was provided with a frost jacket, so called, which 
effectually prevented the hydrant from freezing, provided that water was shut off 
at the valve in the bottom of the hydrant and that the water remaining in the hydrant 
after the valve was closed could run out of the waste valve at the bottom of the 
hydrant. The frost jacket was a vertical cast iron cylinder outside of the hydrant 
to provide an air space surrounding the hydrant. Other original hydrants were · 
manufactured by Boston H. Company, who manufactured the Lowery hydrants; the Moody 
Company; Brown and Company, Troy, New York; and the Sheriff Company. 

Hydrant inspectors examined hydrants after they had been used during the 
winter season to see if there was any water standing in them above the waste 
valves. This was easily ascertained by dropping a line with a small sinker attached 
into the hydrant through the nozzle. When water was found in the hydrant , it was 
pumped out by a hand pump made for this special purpose , so designed as to fit 
the nozzle of the hydrant , the suction being a piece of rubber hose thrown i nto 
the hydrant before the pump was attached. 
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Many water mains were frozen during the severe 1874-1875 winter due to the 
frost penetrating deeper than thethree feet of cover over water mains previously 
laid. Therefore, the Board of Water Commissioners changed the depth of covering 
making it 6.5 feet from the axis of the pipe to the established street grade for' 
future pipe to be installed. 

In 1881, a second force main was constructed from the North Point Pumping 
Station to the North Point standpipe to provide outlet for water pumped by the 
new (No. 3) pumping engine. This main ( 30 inches diameter) was extended in North 
Street to Prospect Avenue and the following year was further extended to Farwell 
Avenue and there connected to the 20-inch main which supplied the east division 
of the city. The west division of the city was almost entirely supplied through 
the 30-inch main in North Street. Should anything happen to this main crossing 
the river on the North Street bridge, the entire west side and the reservoir 
would be cut off from a water supply. The increasing consumption of water in 
the business district and in the high service pumping station area was decreasing 
pressure in the high service district in the north end of the west division of 
the city. All this made it necessary to lay an additional large main from the 
North Point Pumping Station. 

For several years previous to 1882, the citizens at Cherry and Twelfth 
Streets and those south and west of these streets complained about the in
sufficiency of water pressure, they being unable at times to get any water 
whatever. An eight-inch main was therefore laid in 18th Street from Chestnut 
Street (Juneau Avenue) to Cherry Street. Thereafter, this territory, consisting 
of about 140 acres was added to the so-called high pressure district which was 
served by the west side pumping works at 18th and Chestnut; and the water pressure 
in this district was increased from 6 to 40 psi. 

A new 36-inch main was laid in 1886 from North Avenue south in Prospect 
Avenue to Knapp Street, then west across the Milwaukee River and west on 
Prairie Street to Fourth Street, where it was connected to the 30-inch main, to 
give the west side of the city an additional feeder supply which was sorely 
needed. Pressure throughout the entire city was increased 8 to 12 psi. This 
improvement showed the necessity for this feeder main . 

A new 30-inch water main was laid in 1889 across the Milwaukee River, 
underground, in North Street; and the old main at that location which had been 
suspended from the bridge was taken out of service . This improvement placed the 
pipe out of reach of frost and vandalism and relieved the bridge of dead weight 
of about 160,000 pounds. This water main was laid by contract by William Forrestal. 
However, the City Water Distribution Division forces connected the east and west 
ends of this new main to the live water main. 

While the Water Distribution forces were making the above connections at 
noon on November 3rd,· it was discovered that the pressure in the mains had 
suddenly fallen off about 12 psi; and upon inquiry by telephone, it was found 
that the south division of the city was without any pressure at all. Upon immediate 
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investigation, it was ascertained that the Steamship Prop. J. Plankinton had 
grounded over the 16-inch water pipe crossing the Milwaukee River at the foot 
of Milwaukee Street; and in the attempt to get off, the water main was crushed. 
This section of the main was shut off within two hours after the break occurred; 
and within two hours more, Captain G. Breymann of Toledo, Ohio, a diver, was 
engaged to make the repair. Upon his arrival, the pipe was examined, cut out, 
and special castings ordered to be made to repair the break, and at the same 
time, to permit the lowering of the main about two feet. It was found that the 
top of the pipe had been crushed for a length of nine feet and that the next 
length of pipe had been split for about five feet; also, that the old break 
which had been repaired in 1880 adjoining the cracked pipe, had been broken 
in the flange joint. Consequently, all these pipes were taken out and replaced 
with new pipes. The entire work of repair was done and the pipe lowered for 
a length of nearly 100 feet by Captain Breymann. After a severe test of the 
repaired section, water was turned on November 29th. This break showed the 
necessity of another and much larger feeder main across the Milwaukee River 
connecting the east and south divisions of the city. 

In 1890 another feeder main was extended to the south division of the city 
in the form of a 16-inch water main laid in Muskego Avenue across the Menomonee 
River and in 13th Street to St. Paul Avenue where it was connected to the existing 
12-inch water main. When this was done, water pressure in the south division 
was increased as much as five pounds per square inch. In 1891 this 16-inch 
main was extended eastward and connected to the 30-inch water main in Fourth 
Street and pre~sures were increased another five pounds. 

In 1891 a new 30-inch supply main was laid in North Street from the 
reservoir to the high service station at Tenth and North Streets. 

A third force main (30-inch) was laid in 1891 from North Point Station up 
the bluff at the Lake Front to a point west of the North Point standpipe where 
it was connected to the existing 30-inch and 36-inch feeder mains. This force 
main was required to provide outlet or discharge from the new 18 million GPD 
pumping engine then being installed there. This main was not connected to the 
standpipe because the unvarying and continuous flow at a uniform pressure from 
the new dual expansion pump caused no more pulsation in the system than if 
this supply had passed through the standpipe. This condition was in contrast 
to the original two walking beam-type pumps which did provide extraordinary 
pulsations. 

On September 19, 1895, the steam barge Marion, due to extreme low Lake 
level, grounded and crushed a section of 16-inch submerged water main across 
the Milwaukee River at the foot of Milwaukee Street. Steps were taken immediately 
to cut out the broken section. Since the Lake level was lower than ever before 
and was still dropping, the pipe was lowered two and one-half feet for about 
half the width of the river. Borings were made on each side of the river to 
ascertain if suitable material could be found for the purpose of constructing 
a tunnel across the river in which to carry the water main, gas main, and all 
telephone cables that cross the river at this point. 
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The 16-inch main was crushed again in 1896 and was repaired. Then a 30-inch 
main was laid in a tunnel at the crossing 26 feet deep with rigid joints across the 
river at the foot of Hilwaukee Street alongside the 16-inch main. 

Henomonee River Crossing Water Hain Break - 1899 

on April 22nd, 1899 1 the submerged water main crossing the Menomonee River 
at the foot of Third Street broke at a place about 150 feet from the south dock. 
The main, laid in 1873, had been broken and repaired several times. Soundings 
taken showed that some portions of the pipe had been laid at a depth of only lS 
feet below datum line and; as a much greater depth of water was now required for 
navigation, it was decided to lay an entirely new pipe. A contract was entered 
into with A. F. Bues for dredging, constructing the slips and laying the new pipe, 
the size of which was 24 inches. It was laid with rigid joints 26 feet below 
datum line and tested under a pressure of 100 psi before it ·1-1as connected to the 
distribution system. 

A new 42-inch diameter force main for use by the new No. 5 pump being 
installed in North Point Station and a future No. 6 pump to be installed in 1905 
was started from the pump station to Prospect Avenu~where it was connected to 
a 20-inch main. This main 'was completed in 1906. 

A high service 36-inch force main to convey water from the new No. 7 and No. 8 
high service pumping engines to the high service district, was run from the North 
Poi nt Pumping Station along Terrace Avenue, Bradford Avenue, and Wright street 
to a connection rrith a large mM.n of the high service district at Ninth Street in 
1909. At this point, the main was reduced to 30 inches and further extended along 
Wright Street and Meinecke Avenue to Twenty-Ninth Street, thence along Twenty-Ninth 
Street to North Avenue, where it connected with .the 16-inch main. 

On June 16, 1918, at about 11:00 P~M., a joint in a 45- degree bend of the 30-inch 
feeder main in st. Paul Avenue blew out at a point close to the east bank of the 
Henomonee River in the Town of vlauwatosa, causing some damage by water to adjoining 
property and undermining the foundation of one building. This being the principal 
feeder main which supplied the City of West Allis and that portion of the south 
side of the City of Milwaukee lying west of 17th Avenue (South 22nd Street), 
it was impossible to maintain satisfactory service in that area . The only other 
feeder, a 12-inch main, was entirely inadequate to supply the demand. Most of the 
large factories in West Allis were compelled to shut down until service was restored 
Lugs and bands were fitted to the bend and adjacent pipe in order to hold them in 
place under 90 psi pressure . 
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A similar accident was averted when a leak was discovered in 1918 in the 
36-inch feeder pipe in the Knapp Street tunnel at the Milwnukee River. 

In 1920 the concrete tunnel under the Menomonee River from West Water 
Street (North Plankinton Avenue) to Reed Street carrying a 24-inch feeder main 
was completed by Herman Hohensee under contract dated May 7, 1919. The pipe 
laid in this tunnel replaced the pipe laid in the bed of the river at Third 
Street (extended) which had been damaged by steamships and was, therefore, 
abandoned. 

A concrete tunnel 7~ feet in diameter crossing the Menomonee Canal at 
Muskego Avenue was completed in 1920. It carried a 24-inch water main and an 
18-inch sewer pipe. This tunnel was constructed by the Sewerage Commission 
and the cost was divided with the Milwaukee Water Works. The 16-inch pipe in 
Muskego Avenue was connected to the 24-inch pipe risers in the two shafts. 

In 1921 a contract was let for the installation -of the first 54-inch water 
main. This main was installed in West Chambers Street from North Humboldt 
Avenue to North 9th Street by Herman Hohensee (6500 feet at $6.92/foot). In 
1922 this 54-inch main was extended in West Chambers Street to North 29th Street, 
in North 29th Street from West Chambers Street to Burleigh Street and in West 
Burleigh Street from North 29th Street to North 35th Street. In addition, 
a 36-inch main was laid in North 29th Street from West Chambers Street to 
Meinecke Avenue. 

In 1921 a 54-inch main was laid in West Chambers Street from North 
Humboldt Boulevard to the east about 1000 feet in anticipation of the construction 
of the Riverside Pumping Station at the foot of West Chambers Street at the 
west side of the Milwaukee River. 

Following World War I and through the 1920 decade, many large areas of 
land were annexed to the City of Milwaukee. 

Additional demands made on the Distribution system by people constructing 
buildingson large tracts of land added by annexations necessitated that the 
Distribution system be reinforced by the laying of additional large feeder 
mains in order to render adequate service. 

A study of the distribution system then showed that the following feeder 
mains should be installed in 1926: 

1. 30-in. feeder main in N. lSth Street - w. North Ave. to Sycamore St. 
2. 20-in. feeder main in w. Scott St. - 11th Ave. to 22nd Ave. 
3, 54-in. feeder main in W. Burleigh St. extended to N. 5Srd St. 
4. 48-in. feeder main in 53rd St. - w. Burleigh St. to North Ave . 
5. 30-in. feeder main from Lincoln and Greenbush to Oklahoma and Chicago Ave. 
6. 48-in. feeder main in North Booth St. - North Ave. to Garfield Ave . 
7, 42-in. feeder main thru Kilbourn Park to North Humboldt Ave. 
8. 42-in. feeder main along Humboldt Ave. and Racine St. to N. Water St. 
9. 36- in . feeder main N.· Water St. to Warren Ave. 

10. 36-in. feeder main in Albion St. - Warren Ave. to Prospect Ave. 
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storage division vacated office, shop, and storage space at the Municipal Service 
Building at Canal Street and moved into the new building and yard area at West 
Lincoln Avenue and South 38th Street in the fall of 1963, beginning October 1st. 
One-half of the Distribution Division remained in the Canal Street Municipal 
Service Building until the new service building was constructed on the north 
side of the City. 

The Milwaukee Water Works then purchased the property vacated by the 
Wisconsin Gas Company in the vicinity of West Cameron Avenue and North 30th 
Street. A service building was constructed there and the last one-half of the 
Distribution Division vacated the Canal Street Municipal Service Building 
and moved into the new Cameron Street Service Building in the fall of 1966. 

With the new Lincoln Avenue and Cameron Avenue Service buildings, the 
Milwaukee Water Works has the finest Distribution Division office, shop, and 
service facilities in the United States . 

During the earliest years of operation, transportation for the 
Distribution Division from and toW>rk locations was by means of horses and wagons. 
Horse barn and wagon shed were located near the reservoir in Kilbourn Park from 
1872 until approximate:y 1915. 

Transition from horse and wagon transportation to motor truck transportation 
was made gradually over a three- year period, beginning in 1912 when the first 
motor truck was purchased. 

The rapid growth of the City and the greater number of people served by 
the Milwaukee Water Works during the period from 1945 to 1955 resulted in demands 
for water that could not be met by the plant in service at that time without 
restrictions on water use. It was then recognized by the City t hat the capacity 
of the Water Works had to be increased to provide adequate service to meet the 
growing demands of the area. 

One serious weakness was in the distribution system feeder main connection 
between the northern and southern sections of the city. All of the water 
feedjng that portion of the high service system located south of the Menomonee 
River came from pumping stations north of the Menomonee River fed by three 
mains, 36, 30, and 12 inches in diameter and all located in 44th Street. 
Such an installation was subject to complete breakdown in case of a failure 
of any one of these t hree mains . It was recommended in 1956 that a separate 
connection apart from 44th Street, between the north and south sections of 
the high service area should be seriously considered in order to insure against 
complete failure of service. 
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Other recommendations in 1956 included t he immediate addilion of such large 
feeder mains as would be needed to provide satisfactory flows and pressures in 
the existing service area and in the expanding service area. 

Consequently, several mi les of feeder mains were installed in the period 
l956 to 1974. These feeder mains have brought the djstribution system up to 
~eet all requirements to a high degree of efficiency. 

Eigh Service Mains 

42-in. feeder main in s. 37th St., frorr. W. Oklahorr.a Ave . to w. Horgan Ave. 
48-in. feeder main i n w. Morgan Ave., from s. 20th St. t o s. 37th St. 
42-in. feeder main in W. Appleton Ave., from~. Congress St. toN . 9lst St. 
42- in. feeder main in w. Douglas Rd., from W. Fond duLac Ave . toN . 9lst St. 
42-in. feeder main inN. 9lst St., from W. Appleton Ave . toW. Douglas Rd. 
48-in. feeder main inS. 60th St ., from 100ft . north of W. Stack Dr. toW. Horgan Ave. 
54-in. fee der mai n :in W. Hadley St . , from N. Booth St . to N. 30th St. at W. Clarke St . 
54-in. feeder main in w. Clarke St ., from N. 30th St . toN. 53rd St. 
48- i n. feeder main in w. Morgan Ave ., from 80ft. east of s. Forest Home Ave. to s. 60th~ 
54- in. feeder main in N. Sherman Blvd. from 360 ft . south of W. Custer Ave. to 

N. 60th St. at W. Bobolink Ave. 
48-in . feeder ma i n in S. Hawley Rd. and in Veterans Administration property, from 

w. Fairview Ave. to w. National Ave. 
48-in. feeder main inS. 56th St ., Kinnickinnic River Parkway and S. 60th St., 

from w. National Ave . to 100 ft. north of W.Stack Dr. 
48-in. feeder main in w. Morgan Ave., from 100 feet west of S. 37th St. to 80 f~ . 

east of w. Forest Home Ave. 
36-in. feeder ~ain i n W. Lincoln Ave., from S. 37th St. to S. 56th St . 
60-in. feeder main in w. Howard Ave., from S. 13th St. to S. 16th St. 
48-in. feeder ~ain in W. Morgan Ave., from s. 16th St . to S. 20th St . 
54-in. feeder nain in w. Montreal St., Hope Ave. and N. Sherman Blvd., from 

w. Capitol Dr. tow. Congress St. 
54-in. feeder main in N. Sherman Blvd ., from w. Congress St. tow. Custer Ave. 
60-in. feeder main, from s. 6th St . & ~~. Water ford Ave. to s. 13th St . & w. 

Howard Ave. 
54-in. feeder main in w. Florist Ave., from N. 78th St . to K. 84th St . 
42- in. feeder e1ain in ~'. Flagg Ave ., from li. 84th St . to W. Fond du Lac Ave . 
42-in. feeder main i n w. Florist Ave . & w. Flagg Ave., from 100ft. east of 

N. 84th St . to W. Fond du Lac Ave. 
24- i n. feeder main, from N. BOth & W. Fairview Ave. to s. 80th St. & w. Stevenson St . 
60-in. feeder main in s . 13th St. easement and 160ft . south of S. 14th St., 

from w. Waterford Ave. to W. Bolivar Ave. 
42 - in . feeder main inN. 107th St ., from w. Fond duLac Ave . toW. Good Hope Rd. 
36-in. feeder main in W. Cla rke St ., from N. 53rd St. to 120ft. west of N: 6lst St. 
36- in. feeder main inN. Blaine Pl., from W. Lisbon Ave. tow. Center St. 
60-in . feeder main inS. 6th St ., from W. Waterford Ave . to 200ft . south of 

W. Layton Ave. 
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42-in. feeder main in \~. Fond du Lac Ave., from W. Flagg Ave. to 883 ft. 
northwesterly of N. 9lst St. 

54-in. feeder main in W. Grange Ave., from S. 6th St. to s. 43rd St. 
54-in. feeder main ins. 43rd St . , from W. Grange Ave. tow. Edgerton Ave. 
24-in. feeder main in w. Grange Ave., from s. 43rd St. to Honey Creek Dr. 
42-in. feeder main in w. Fond duLac Ave., from 883ft. northwesterly of N. 

9lst St . to N. l07th St. 
24-in. & 54-in. feeder main in w. Edgerton Ave., from S. 43rd St. to s. 60th St. 
30-in. feeder main in s. 43rd St ., from 950 ft. north of Grange Ave. to lv. 

Edgerton Ave. 

Low Service Mains 

24-in. feeder main in E. ~nitob.a St., from S. Chase Ave. to S. Howell Ave. 
24-in. feeder main in Humboldt Park, from S. Howell Ave. & E. Manitoba St. to 

S. Pine St. & E. Idaho St. 
24-in. feeder main in E. Idaho St ., from s. Pine St. to S. Clement Ave. 
36-in. feeder main in W. Warnimont Ave . & s. Chase Ave., from w. Morgan Ave. 

to s. 6lst St. 
48-in. feeder main ins. 6th St., from w. Warnimont Ave. to s. 15th St. & 

\v. Oklahoma Ave . 
42-in. feeder main ins. 15th St ., from 100ft. north of w. Oklahoma Ave. 

to s. 16th St. & w. Scott St. 
20- in. feeder main, submarine main canal crossing ins. 6th St., from w. Canal 

St . to lv . Oregon St . 
20-in. feeder main in \Y. Canal St., from s. 6th St . to s. Muskego Ave. 

Existing feeder mains were altered as required in such locations where 
expressway construction crossed feeder mains. 

In 1964, a contract was signed with Pitometer Associates to make a leak 
survey in a sampling of the Distribution system to determine how tight the system 
actually was or whether numerous undetected leaks existed that were wasting 
water. For this sampling, the oldest water mains were selected in a three 
square mile area bounded by East North Avenue on the north, Lake Michiga~ on the 
east, East National Avenue on the south and North and South 6th Street on the 
west. This represents about 3% of the Distribution System area. Actual operations 
were conducted for the most part between the hours of 9:00 P .M. to 4:00 A.M. 
and consisted of gate valve operations for the purpose of measuring flows into 
restricted areas. Then house meters were read to determine how much of the 
water that flowed into the restricted area was used by customers. The difference, 
if any, would be useless leakage. 

64 



  

Twelve excavations were made for the installation of corporation stops 
into water mains. Pitometer rods were then extended into mains through the 
corporation stops for measuring purposes that determined the quantity of flow 
in the main. A total 516 gate valve operations were required on gate valves 
6-inch to 36-inch. 

While the leakage discovered was negligible, the survey did uncover some 
weak service areas for which a program for improvement was initiated. Operations 
of the survey were started in September and extended through the month of December. 
The Distribution Division furn~hed a three-man crew and all necessary t ransportation 
and work equipment. The Pitometer Associates furnished the technical help, 
performed necessary calculations and wrote the report. 

Because leakage discovered in this limited and oldest part of the 
distribution system was neglieihle, it was decided that the remainder of the 
distribution system was equally tight or even better and that no further 
expenditures should be made for extended leak surveys. 

The Distribution Division of the Milwaukee Water Works maintains water 
mains in suburbs served with retail type service excepting the Village of 
West Milwaukee. Suburbs receiving maintenance service are the City of Greenfield 
and the City of St. Francis. 

Following is a tabulation of water mains installed annually beginning 1872 
through 1973: 
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Water Mains, Gate Valves and Hydrants Installed 

Year Water Mains Gate Valves Hydrants 

Size Total Accumu- Accumu- AccUIIIU-
Miles Inches Diameter lated Miles Number lated Total Number lated Total 

1871 None None None None None None None 
1872 13.h57 6u, au, 12", 16u, 13.457 53 53 6 6 

20", 30". 
1873 41.583 6u, 811 , 12", 16"·, 55.040 261 314 37h 380 

20", 24", JOU. 
1874 3.351 6", 811 , 12", 16", 58.391 10 324 29 409 

20", 24", 30", )6". {original system) 
1875 5.965 6n, au, 12". 64. 376 32 356 55 h64 
1876 6.165 6", 811 , 12". 70.541 32 386 67 531 
1877 5.166 6 11 , au, 12u. 75,1CJT 22 410 53 584 
1878 5.674 6", 8", 12". 81.381 38 446 57 641 
1879 4.463 6 11

, 811 • 85.844 28 476 33 674 
1880 4.587 6u, au, 12". 90.h31 35 511 45 719 

a- 1881 2.J2h 611 , au, 30", 36". 92 .755 16 529 27 746 
a- 1882 6.017 6", au, 12", 20", 98.772 51 560 h6 794 

30"' 36". 
188) 2.181 611 , au. 100.953 lh 594 12 806 
1884 9.$28 6", 811 , 12". 110.481 53 6L7 114 920 
1885 9.6)4 6", au, 12". 120.115 65 712 93 1013 
1886 13.339 6", 811 , 12", 20", 133.454 84 8.00 98 1111 

1867 13.758 
24 II> )011 > 3611 

• 

6", {lrr, 12", 16", 147.212 112 912 96 1207 
20"' 24". 

1868 15.387 6u, 811 , 12", 16", 2011 • 160.599 97 1009 113 1320 
1889 15.243 6", 8", 12", 16u, 30". 175.842 87 1096 113 1433 
1890 13.591 611 , 811 , 1211 , 16". 189.433 90 1186 99 1532 
1891 22.464 6", 811 , 12", 16", )011 • 211.917 176 1362 1h3 1675 
1892 17.238 6", 811 , 12", 1611 • 229.155 197 1559 94 1769 
1893 25.631 6", 8u, 12", 16". 25h.986 43 1602 16o 1929 
1894 21.013 4", 611 , 6", 12u, 16u. 276.999 168 1790 136 2065 
1695 16.510 611 , 611 , 12", 16". 292.520 95 1685 109 2174 
1096 16.071 4", 6", ou, 12", 308.591 130 2015 65 2259 

16", 30". 



  



  



 

  



  



  

CHAPTER VII 

BOOSTER STATIONS 

West Side ?Umping Works 

When the Milwaukee Water Works began operating September 14, 1874, premises 
all over the city quickly connected to the system, thus promoting development and 
expansion of the city. 

The original system was designed to serve land areas with elevation up to 
100 feet above city datum and was known as the low service area. This meant 
that most of the area within the city located west of 18th Street and north of 
Sycamore Street (West Michigan Street) could not be served with adequate pressure 
because this area had land with elevations varying from 100 to 125 feet above 
city datum. The height of water in the reservoir when up to full capacity was 
150 feet above city datum. 

In order to serve these higher land areas, it was necessary that a booster 
pumping station be built that would take water from a water main, pump it to a 
higher pressure, and discharge it into a closed distribution system isolated 
from the distribution system served by the low service North Point Pumping Station 
pumps. By 1877, the primary urgency was to serve the most populated area located 
between 18th Street , 35th Street, Sycamore Str eet (West Michigan Street) and 
Vliet Street. 

Therefore, the first booster pumping station in the system was constructed 
beginning in July, 1877; completed September 29, 1878 at a cost of $45,350.48 
and was named the ·~est Side Pumping Works." It was constructed at the south
east corner of 18th Street and Chestnut Street (West Juneau Avenue). This was 
the first plant extension made by the Board of Public Works other than the 
extension of water mains. 

This pumping works had an engine room 32.5 by 37.5 feet in which was 
positioned one Cope & Maxwell reciprocating steam pump with a rated capacity of 
750,000 gallons per day, a boiler room 27 by 33.5 feet in which were positioned 
two boilers, a coal shed, and a standpipe 135 feet high. This pumping works 
had a rated capacity of 750,000 gallons in 24 hours, and began operating on 
May 8, 1878, discharging water at the average pressure of 76.2 pounds per square 
inch at land elevation of 100 feet above lake level. A 12-inch diameter water 
main in Chestnut Street (West Juneau Avenue) and an 8-inch water main in 18th 
Street were the sources of water supply for this pumping works. The first 
two years, the pump was operated in the day hours only. 

By 1882 the demand for water in this west side pumping works area had grown 
to the extent that the pump was considerably overtaxed; on some days it was 
called upon to pump 33 percent over its rated capacity. The district it was 
supplying was constantly growing in area and population. The Chicago, Milwaukee 
& St. Paul Railway Shops in the Menomonee Valley had been added to this district 
where the average demand was 200,000 gall ons per day . In 1883, the average 
daily demand on the works was 804,408 gallons per day. 
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A second pump for this works was contracted for on May 2, 188h, with the 
E. P. Allis Company for the sum of $9,750. This pumping engine was a double 
expansion vertical Corliss engine, each cylinder operating a single acting 
plunger having a rated capacity of 3,000,000 gallons per day. Delivery of 
pumping machinery began September 2nd and erection was completed in 18 days. 
This pump was placed in service September 21, 188h . 

A new, 12-inch diameter water mai~ was laid in 188h in Prairie Street (West 
Highland Avenue) from the 30-inch water main in Fourth Street, making connection 
to the 8-inch water main in 18th Street for an independent and improved source 
of water supply to the West Side Pumping v.'orks. Then the Pumping vlorks service 
district was extended northward from Vliet Street to Walnut Street between 18th 
Street a.'ld viashington Street (North 27th Street). 'This pumping works was 
lighted with Kerosene lamps until 1882, when gas lamps were installed. 

By 1885, the West Side Pumping Works was supplying a service area that was 
almost double in area to that which it was first intended to serve; consequently 
many complaints of low water pressure were received. 

City and population expansion northward, north of Walnut Street, was such 
that demand for water service required further enlargement of the West Side 
Pumping \·/orks service area in that direction. It was also demonstrated that this 
west side pumping works did not have the capacity to adequately serve this 
northerly section of the city with sufficient pressure. 

In view of the above facts and considering all questions involved, the City 
Engineer , in 1885, recommended that a new high service pumping station be erected 
in 1886, one and one-half miles northeast of the Vle5t Side Pumping 'dorks at the 
south side of North Street between lOth Street and 11th Street. He stated that 
this location was much nearer to the source of supply from the reservoir, and 
at the same time it was centrally located in the area which would require a 
higher water pressure. He also stated that some of the machinery in the West 
Side Pumping i•.'orks could be removed and installed in the new high pressure station 
and there operated by the same force that had been operating the West Side Pumping 
Works. Additional machinery would be installed in the new station, a new supply 
or feeder main would be laid to the new station and force mains from the new 
station to the future high service district would be laid. 

Early in January, 1886, considerable dissatisfaction and doubt having been 
expressed as to the necessity and economy of providing a new high service station, 
the Common Council by resolution appointed a committee of experts to examine 
the present engine, pumps, and pipes with the view of ascertaining if by proper 
and economical changes, the West Side Pumping Works could not be made to supply 
the higher elevation district in the northern portion of the city with lake water. 
One month later, the committee of experts reported to the Common Council the 
facts as they found them at the West Side Pumping vJorks. They further stated 
that they came to the conclusion that the West Side Pumping Works was entirely 
inadequate a.'ld unfitted for the work of supplying the district that must be 
provided for, and suggested that a new station be constructed and located as 
previously recommended by the City Engineer. 
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The West Side Pumping Works was shut down on September 29, 1887, after the 
North Avenue High Service Station began operating that day. On December 22, 1887, 
Pump Engine No. 2, the 3,000,000 GPD unit, began to be taken down at the West 
Side Pumping Works. It was erected in the new high pressure station early in 
1888. The following year, the remainder of the equipment and the station were 
sold and the site cleared. In disposing of the old plant, the sum of $28,942 was 
realized by the sale of the real estate, building, boilers, and one pump (750,000 
GPD pump), nearly one-half of the original cost after a service of ten years. 

North Avenue High Service Pumping Station 

As a c:msequence of the experts 1 report, the CoiTUJlon Council authorized the pur
chase of land located on the south side of North Street between lOth Street and 
11th Street. This land was purchased for the sum of $15,025.00, and the old 
buildings upon this site were sold fer $1,044.00. 

Plans for buildings, foundation~ and necessary machinery were prepared, bids 
received, and contracts awarded. The buildings, consisting of an engine pump house 
erected of stone 81 x 57 .5 feet, with room for four engine pumps with an ample 
baseme~t room, a boiler house 40 x 48.5 feet with r oom for a battery of four boilers 
with oil room and engineers• room, a coal shed 94 x 41 feet, and a smoke stack 
125 feet high, all connected and compactly arranged, were contracted for with 
Mr. J. Kraatz for the sum of $31,400.00. Included was the foundation for one 
six million gallon per day pump and the necessary grading of the grounds. The 
contract for the iron roof trusses for these buildings was let to W. H. Keepers 
for $3,200.00. 

The contract for a six million gallon per day pumping engine to give a duty 
of 115,000,000 foot pounds, and two steel tubular boilers was awarded to Messrs. 
E. P. Allis & Company for $24,250 .00 to be completed in the spring of 1887. 

This engine, a triple expansion vertical Corliss engine, each cylinder 
operating a single acting plunger pump, had a capacity of 6,000,000 gallons daily 
when running at a speed of 150 revolutions per minute. The engine could also be 
reduced in speed and run steadily when pumping at the rate of 1,500, 000 gallons 
in 24 hours, 

The contract for the stone water tower, 159 feet in height, having a diameter 
of 29 feet at the base and of 24 feet at the top was awarded to Mr. J. H. McGovern 
for the sum of $20,390.00. The standpipe inside the stone tower, consisting of 
steel plates and iron stairway, was awarded to Mr. F. Weinhagen for the sum of 
$10,984.00. New mains to and from the station were laid in 1886. 

Satisfactory progress was made in constructing all the buildings and machin
ery so that this new station could be placed in service on schedule on September 29, 
1887. 
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When the new station was operating, pressure gauges attached to hydrants at 
various locations indicated that water pressure was increased nine pounds per 
square inch at the highest ground elevation over the best pressure that could have 
been attained by the old West Side Pumping Works, without perceiving any of the 
extreme fluctuations theretofore caused by heavy demands . All parties were 
satisfied and firm opposition to the new station was supplanted by decided approval. 

The average daily quantity of water pumped at the vtest Side Pumping Works 
during 1887 was 1,931,622 gallons with a consumption of 2, 228 pounds of coal, 
while the average daily amount pumped at this new station was 2,969,o60· gallons with 
) ,OLu pounds of coal. 

'The 3, 000,000 GPD pUlllping engine removed from the West Side Pumping Works 
and erected in the new North Avenue High Service Station early in 1888 served as 
an auxiliary supply to the high service district when it was necessary to stop 
the new 6 ,000,000 GPD pump fo r repairs. Then the 3,000,000 GPD pump .was 
designated as No. 1, and the 6,000,000 GPD triple expansion pump was designated 
as No. 2 in the new h:gh service pumping station . 

'The average head pumped against at this station was uO pounds per square inch 
(92.L feet) at land elevation 1.34 feet above city datum; suction head was six feet. 

A 12-inch high service water main was installed from the West Side Pump Works 
to the new high service station for connection ·and better supply between the south
erly ani northerly areas of the high service district, completed September 29, 1887. 

Originally, this station was lighted with gas lamps; however, experience with 
the electr.ic light at the North Point Station made it apparent that it would be a 
matter of economy to place an independent electric plant at the high service station. 
A generator to run 35 sixteen-candlepower incandescent lights, with a suitable 
engine to drive the same, lias placed on the main floor, in 1890, convenient to the 
engineer when he was on duty. A $500 saving was made with better lighting than 
lias received from the old gas lamps. 

During the month of September, 1891, the daily average pumpage was over 
5,760,000 gallone; . and for the months during business hours, a rate of 9,000,000 
gallons per day had to be maintained to meet the demand. This clearly indicated 
that with a rated pumping capacity of only 9,000,000 GPD, the contracting for a 
new pumping engine for this station should no longer be delayed. It was recommended 
that a triple expansion pumping engine of 8,000,000 GPD capacity of the same type 
as No. 2 engine should be provided for. There was ample space for two such engines 
and their necessary boilers in this building. 

A new independent 30-inch supply main was laid to this station, connecting 
directly to the reservoir. Connections were made on November 8, 1891; and since 
then, this station was supplied directly from the reservoir without dependence 
upon the general distribution system. 
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Early in 1892 a contract was awarded to E. P. Allis Company for another engine pump for this high service 
station to be known as No . 3 engine. Excavation for foundation for this engine commenced June lst, and the 
foundations were completed in the early part of July. E. p. Allis commenced erecting machinery in the middle 
of September, and this was completed early in November and placed in regular service January 2, 1893. This 
engine was a triple expansion type similar to engine No. 2 with steam cylinders 21, 36, and 51 inches in 
diameter and had three single acting plunger pumps each 23 ~ inches diameter of 36-inch stroke, capable of 
pumping 8,000,000 gallons in 24 hours. 

E. P. AlliR r.ompany also contracted for and installed one cylindrical tubular boiler 62 inches in 
diameter and 18 feet long s imilar in all respects to the two boilers in use at this station. 

In 1896 a Hawley Down Draft furnace was installed on each of the three boilers so as to remove the 
necessity of burning anthracite coal. From then on, Yo\lghioge,ny -(lcreering$ (soft ccal) were used. This 
resulted in a saving of $2,500 per year. 

By 1901 another pump was needed at this station because the high service area was rapidly expanding. 
The total installed capacity was 17 MGPD; and at times, nearly the full capacity of the works was necessary 
to supply the demands. This building had space for one additional engine and one additional boiler. Another 
pump would t ake up the full space in the building and use of the full capacity of 18 million gallons per 
day intake pipe from the reservoir. A small wing was added to the building for a repair shop as the existing 

~ repair shop in the basement had to be vacated for the base of· the new engine. 
~ 

A contract was let on September 9, 1902, to the Allis-chalmers Company for the construction of an 
8,000,000 GPD pump and boiler for the sum of $31,700.00 to sit. on a concrete foundation, which was let to 
the City Construction Company for the sum of $917.00. This pumping engine, a Corliss triple expansion 
engine, was known as No. 4 at this station and was placed in service in July, 1904 and the total capacity 
was then 25 MGPD. A repair shop was built by cutting off a portion of the coal shed, which could easily 
spare this space and was a needed improvement to this station. 

Pumping Engines 1904 

Gallon 
Capacity Placed in Horse 

No. 24 hours Make Description Service Power 

1 3,000,000 Edw. P. Allis Vertical Compound 
(double expansion) 

Sept. 21, 1884* 75 

2 6,000,000 Edw. P. Allis Vertical Triple Expansion Sept. 29, 1887 150 
3 8,000,000 Edw. P. Allis Vertical Triple Expansion Jan. 2, 1893 210 
4 8 2000 2000 Allis Chalmers Co. Vertical Triple Expansion July 5, 1904 210 
TOfAL 25,000,000 *Operating originally in the West Side Pumping Works 645 



  

Engine No. 2 had the distinction of being t he fi rst vertica l triple expansion 
pumping engine built and put in service in this country. 

A fourth boiler with a Hawley furnace was installed simultaneously with 
Pumping Engine No. 4. Each of the four boilers was a 125-horsepower ret urn 
tubular boiler. Total boiler horsepower :or this station was 500. 

The old electric l ight dynamo wh ich had seen service for 16 years was 
replaced with a new fifty, 16- candlepower Thompson & Houston incandescent 
electric light plant driven by an upright steam eng ine that was formerly used 
at the Jones Is land Sewerage Pumping l~orks. This electric light plant was 
later replaced with a 40 ampere Milwaukee Electric Company Dynamo, dri ven by 
a belt-connected New York saf ety steam engine. 

The new No. 4 - 8,000,000 GPD pumping engine was put into regul ar service 
on July 5, 1904; and the official test was made July 19th and 20th under 
specifications that required duty to be not l ess than 125,000,000 pounds of 
water raised one foot high fo r every 1,000 pounds of steam used and to deliver 
not less than 8,000 ,000 GPD of water against a net head of 55 ps i with a 
piston speed not to exceed 180 feet per minute . This engine fulfilled all the 
requirements of the specifications, and i t was accepted. The cost of the 
pumping engine and one boiler was $31,700; foundat ion for them, $917,00 . 
The engine was a self-contained vertical triple expansion type with steam cylinders 
21, 36, and 52 i nches in diameter. The pump had t hree out side packed plungers 
each 22 3/4 inches in diameter with a 36- inch str oke . 

The new boiler was put in service in July, 1904. Two boilers were 
sufficient to operate this station with two boilers in· reserve. All available 
space was then taken up in the engi ne room, and this station was considered to 
be complete . 

Maximum capacity of this high service station and maximum capacity of t he 
30-inch feeder main to t his station from t he reservoir was reached during a 
portion of the daylight hours at the time of maximum consumption in 1907. Then 
the City Engineer stated t hat rather than enlarge t his high service stat ion , 
more water to the high service area could be supplied more cheaply by pumping 
water directly from Lake Michigan through the North Point Pumping Station. The 
City Engineer's recommendation was accepted and the high service station was not 
enlarged. Then the north end of the North Point Pumping Station was remodeled, 
and two high service pumps were erecteu there to provide for more pumping capacity 
to serve the high service district. 

By 1911, after two hi gh service pumps had been installed i n the North Point 
Pumping Station , the operation of the high service station could be curtailed; 
consequentl y, t he night crew was discontinued and the station was operated only 
from 5: 00 A.M. to 9:00 P.M. daily . The remainder of the day, the high service 
district was supplied from t he North Poi nt Pumping Station. 
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Plans were then made for the construction of an additional high service 
water main from the North Point Pumping Station to the high service district on 
the west side of the Hilwaukee River. iofuen that main was laid, it was planned 
that an additional high service pump would be installed in the North Point 
Pumping Station, and then the high service pumping station would be discontinued. 

In 1913, four horizontal tubular boilers that were built in 1896 and 
operated at 125 psi steam pressure were moved from the south boiler house of the 
North Point Pumping Station to this high service station to replace four old 
boilers there which had been in service since 1886 and were built for 85 psi 
steam pressure operation. It was indicated that the 1896 boilers could be 
operated with a sufficient factor of safety for a number of years at 100 psi 
steam pressure, that they could be moved with little expense and that they could 
give service until such time that the high service station would no longer be 
needed. 

This boiler move was necessary because steam pressure at the high service 
station would have to be raised from 85 psi to 100 psi to make it possible to 
operate the station at a higher water pressure head because it was anticipated 
that higher station pressure would be required within a. short time to pump water 
to land areas proposed to be annexed to the city that had higher elevation than 
the high service district previously served. The old boilers operating at 85 psi 
at the high service station were not safe for operation at 100 psi. 

The 1896 boilers were available for moving because they were being replaced 
by 300 horsepower boilers at the North Point Pumping Station to provide steam 
power for the high service pumps. 

However, some additional improvements were made at the high service station. 
In 1914, the standpipe was extended upward 23 feet from a height of 159 feet to 
a height of 182 feet so that the station could be operated at 10-15 psi higher 
pressure. The top of the standpipe was 285 feet above city datum. The stone 
tower was extended upv1ard in November, 1917, to enclose the standpipe. 

During a severe thunderstorm on June 23, 1917, the chimney of the high 
service station was struck by lightning, tearing out large sections of the outer 
course of brick. The falling brick did considerable damage to the roof of the 
boiler room and the roof of the coal house. The damage was immediately repaired 
without interruption of station operation. 

By 1922, the 36-inch water main to the high service area on the west side of 
the Milwaukee River from the North Point Pumping Station was laid, and a 54-inch 
diameter water main was laid in Chambers Street. These large mains reduced 
excessive friction losses that formerly existed when pumping station discharges 
were forced through small sized mains. Consequently, the North Point Pumping 
Station could then maintain adequate pressures in the high service district that 
could formerly be maintained only when both the North Point and the High Service 
Station were operating at the same time. Then the operating time of the high 
service station was reduced to one shift of eight hours per day only three days 
per week during peak load periods. 

77 



  

Late in the year 1922, the operating force of the high service pumping station 
was reduced from ten men to six men. Some were laid off, and some were transferred 
to the North Point Station. 

The high service pumping station was closed down when the pumps operated 
for the last time on November 4, 1924 . With the installation and operation 
of two high service pumping engines at the new Riverside Pumping Station, which 
delivered water from Lake Michigan directly into the high service district, there 
was no further need to operate this station. Either one of the two high service 
pumping engines at the Riverside Station was capable of pumping as much water as 
the combined pumpage of the four pumps at the high service station. 

On May 1, 1921, Mr. William Bormann, Engineer in Charge at this station 
for many years, was, with other men, transferred to the Riverside Pumping station. 
Then Mr. Otto Phillips was placed in charge of this Booster Station until December 31, 
1924, when the station was ready to be abandoned. All pumps, discharge mains, and 
the tower were drained. 

Although the high service station was not operated after November 4, 1924, 
it was deemed advisable not to dispose of this station until the reconstruction 
of North Point Pumping Station was completed and rnore pumping equipment was installed 
at the Riverside Pumping Station, probably by 1929. The buildings and grounds 
were advertised for sale in 1927 and again early in 1928 • . The bids received on 
both occasions were too low to be considered and therefore were rejected. A con
tract was then awarded later in 1928 for the dismantling and removal of the pump-
ing station, water tower, and standpipe; and this work was in progress at the end 
of year 1928. The work of dismantling and removing the pumping station was awarded 
to Julius Broskowski for the sum of $4, 000, and the contract for dismantling and 
removal of the water tower and standpipe was awarded to George Czerwinski for 
the sum of $2,000. As soon as the property was cleared of all improvements, the 
land was advertised for sale; and a better bid was expected when the land was 
offered for sale without the improvements. 

Advertisement for bids to sell the land was made in 1929. Bids received on 
August lst were referred to the Common Council and again rejected because they 
were too low. The land was sold in 1930 for the sum of $$0,000. 

After the High Service Station was shut down, the Milwaukee Water Works oper
ated on two pressure systems from the two primary pumping stations. The low service 
system was ~upplied by four low service pumps at the North Point Pumping Station; 
and for a short period of ti.Jne, by two low service pumps at the Riverside Puming 
Station operating at 165 foot head. The high service system was supplied by four high 
service pUmps at the North Point Pumping Station and by au high service pumps 
at the Riverside Pumping Station operating at 275 foot head. 
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The Henomonee Valley Booster Station was operated for the first time on 
June 7, 1934, and was operated weekdays during the summer months between the 
hours of 5:00p.m. and 8:00p.m. during peak periods of water consumption. The 
station was shut down for the season on September 12, 1934; total water pumped 
was 45,960,000 gallons. There were no compl aints of poor pressure in the high 
service area while the booster station was in operation even t hough water 
consumption broke all previous records, 

A heavy rainfall on February 20, 1937, caused the Menomonee River to rise to 
such an extent that the sewer which normally drained the booster station grounds 
and adjacent areas no longer functioned, thereby causing a considerable amount 
of water to col lect in the tunnel underneath and bet•1een the storage tank and the 
booster pumping station. As a result of this condition, water entered the booster 
pumping station and rose to a height of 45 inches above tre pump room floor; 
consequently, the two electrically operated sump pumps were put out of commission 
by interruption of be power supply. Water was removed by means of an ejector 
or siphon pump by the Milwaukee Fire Department. The electri cal wire windings 
in the motor that operated the 30 MGPD pump had to be thoroughly dried out with 
portable heaters before the pump coul d be restored to operating condition. This 
drying process continued over a 60-day period. 

Shortly after water was removed from the booster pumping station, it was 
noticed that there was a · sag in the roof of the six !13 ground storage tank. 
An inspection of the tank disclosed that six adjacent roof trusses were bent and 
three purlins had dropped off the angle iron plate. It was determined that this 
deformation was caused by the.buoyant action of the flood water under the tank, 
which raised the center and intermediate columns of the tank, thus deforming the 
roof. Repairs were made by the Bureau of Bridges and Public Buildings iron 
workers. 

· In 1937, the Menomonee Valley Booster Station was operated intermittently 
between June 15th and September 13th, re•pumping a total of 39,410,000 gallons 
to supply high peak demands. On many· occasions, i t was found necessary to 
operate the one installed No. 1 30 MGPD pump from 20 to 33 1/3% above its 
rated capacity. Therefore, a contract •1as awarded to the Allis-Chalmers 
Manufacturing Company on November 2, 1937, for a second 30 MGPD pump, for "the 
contract price of $34,700. 

A third 30,000,000 gallon per day pump, No. 4, was installed at the 
Henomonee Valley ·Booster station, a De Lavel synchronous electric motor-driven 
centrifugal unit, for the sum of $31,770 under contract dated l.farcn C. (, 1938. 
The No. 3 pump platform was left vacant. Also, a second 6,000,000 gallon ground 
level, all welded steel storage t~~ was buil t here under a contract dated 
11arch 27, 1939, for the sum of $79,800, completed in 1940, and placed in servi ce 
during the 1940 peak load months of the summer. 

In 1939, the Menomonee Booster Station continued to operate on weekdays 
between the hours of 5:00 and 8:00p.m. during peak periods of water consumption 
in the high service area during the summer season. Total pumpage was 72,360,000 
gallons, more than 1 1/2 times the quantity pumped in the 1934 season and almost 
twice as much as the quantity pumped in 1937. 
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Operation of the Nenomonee Valley Booster Station was required only 18 days 
in 1970, 4 days in 1971, and not at all in 1972. Remote control equipment was 
installed in 1972 and made operable from the Control Center in the Municipal 
Building. 

Kilbourn Park Bypass Station 

Deteriorating pressures in the distribution system, despite the fact that 
all existing high service primary pumps were operating during peak demand periods, 
leaving no pumps i n reserve, indicated that the rapidly expanding high service 
area required more primary pump ing capacity by 1950 . It was then decided that 
the best way to supply additional pumping capacity was to convert the remaining 
2$,000 ,000 gallon per day low service pump-in the Riverside Pumping Station to 
a lS , ooo,ooo gallon per day high service pump. To accomplish such conversion, 
a contract was let in 1949. to the Allis Chalmers Manufacturing Company for that 
purpose . 

Ho'l-rever, taking 25,000,000 gallon per day primary pumping capacity out of 
the low service area left a deficit there. By 1950, an increased load had been 
superimposed on the low service area by the i nstallation of many non-conservant 
(water using) air conditioning units in the downtown area. The remaining 
78,000,000 gallon per day low service pumping capacity in the North Point Pumping 
Station was insufficient for satisfactory service in· the low service area. 

To replace the 25,ooo,ooo gall on per day low service primary pumping capacity 
that had been removed from the Riverside Pumping Station, a 35,000,000 gallon 
per day Bypass Station was constructed in Kilbourn Park immediately south of the 
reservoir. This station would bypass water from a 54-inch high service water 
main (high pressure) to a 42-inch low service main (low pressure) which existed 
within one block proximity of each other . The 54-inch high service main existed 
in North Booth Street one block west of the reservoir3 and the 42-inch low 
service main existed south of the reservoir in Kilbourn Park. 

The Bypass Station was constructed by cutting out 48 feet from the 42-inch 
low service main and building into this gap a bypass station in a concrete 
vault consisting of 6-inch and 12- inch needle valves , "Y" branches, and gate 
valves. Then that section of the 42-inch main located west of the bypass station 
was connected to the 54-inch high service main in Booth Street . By opening the 
6-inch or the 12-inch needle valve a pre-determined space, this bypass station 
could be manipulated to bypass variable quantities of water from zero to 
JS,ooo,ooo gallons per day rate from the high service area to the low service 
area 1-1ith a pressure differential of 58 pcunds per square inch. The station was 
operated manually . 

The Bypass Station was used in regular service for the first time on 
August 15, 1950, during the hours of 2:00p .m. to 7 :00 p .m. The amount of water 
bypassed to the low service system in 1950 was 1,990, 000 gallons, at an average 
rate of 9.55 million gallons per day . 
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This station was taken out of service in May, 1962, when the new Howard 
Avenue low service pumps began operating and supplied water to the low service 
area with a pumping capacity of 107,000,000 gallons per day. The concrete 
vault and bypass equipment was removed, this gap in the 42-inch main was filled 
with 42-inch pipe, and the entire 42-inch main was restored to low service 
operation when it was disconnected from the Booth Street 54-inch high service 
water main. 

Lincoln Avenue Booster Station 

To provide adequate water pressure to the southwest area of the city, to 
the former Town of Lake area, and to the City of Saint Francis, the Lincoln 
Avenue Booster Station was constructed on City-Owned property located on the 
south side of West Lincoln Avenue near South 37th Street. A booster station at 
this location was much closer to the areas that needed to have improved water 
pressures. With extension of discharge feeder mains from this station to the 
southwest and to the east, the areas in question from then on received improved 
and satisfactory water pressure~. 

Construction of the Lincoln Avenue Booster Station began in 1954 when a 
pumping station building was built and a 6,000,000-gallon capacity steel welded 
ground storage tank was erected. Normal installed pumping capacity was 26.2 
million gallons per day, provided by four Wheeler Company electric motor-driven 
vertical centrifugal pumps, two pumps having a capacity of 3,1 million gallons 
per day each and two pumps having a capacity of 10 million gallons per day each. 
These pumps were the first vertical centrifugal type used in Milwaukee. 

The Booster station commenced operating May 1, 1956, first manually and 
then by remote operation from the Control Center in the Municipal Building at 
841 North Broadway. 

The planned operation of this booster station was such that the ground 
storage tank would fill with water from the high service district by normal 
system pressure from the primary pumping stations at night when water service 
demand was low. The booster pumps would take water from the ground storage tank 
and pump it back into the high service distribution system during peak demand 
periods to level out or eliminate potential pressure drops. Total water pumped 
in 1956 was 1,306,904,000 gallons. 

A second 6,ooo,ooo gallon steel welded ground storage tank was constructed 
in 1956 and 1957 and placed in service April 28, 1957. 

Town of Lake Booster Station 

The Town of Lake Water Utility came under the ownership of the Milwaukee 
Water Works when the Town of Lake was consolidated with the City of Milwaukee on 
approval by the electorates of both communities when elections were held 
April 7, 1954. 
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The Town of Lake utility had three wells; the pump in well No. 1 was a 
Layne Northwest Pump that had a capacity of 2.40 MGD; the pump in well No. 2, 
a Layne Northwest Pump, had a capacity of 0.90 MGD; and the pump in well No. 3, 
a Worthington Pump, had a capacity of 0,57 MGD. These three well pumps pumped 
into a ground storage tank of two MG capacity. Then two booster pumps, one a 
Fairbanks-Horse horizontal centrifugal pump of 1.57 MGD capacity and one 
Allis Chalmers horizontal centrifugal pump of 1.10 MGD capacity, pumped i nto an 
elevated tank of one MG capacity. From the elevated tank water was distributed 
throughout the Town of Lake through cast iron mains. 

Immediately on consolidation, the City of Milwaukee Water Distribution 
System was connected to and began serving the Town of Lake Distribution System 
with Lake Michigan water. However, the City of Milwaukee did not have sufficient 
capacity to supply all of the demand. Therefore, the Town of Lake wells 
continued to supply a portion of water in mixture with lake water. 

Town of Lake Wells Supplied Water 

1954 
1955 
1956 
1957 
1958 
1959 
1960 

211,396,000 gallons 
118,537,000 gallons 

42,069,000 gallons 
42,731,000 gallons 
45,193,000 gallons 
7,498,000 gallons 
8,988,000 gallons 

By the end of 1960, all three wells were abandoned, the well pumps and 
water softening equipment was sold; and thereafter, all water supplied to the 
Town of Lake was Lake Michigan water. The 1,000,000-gallon elevated tank 
continued in service, the only difference being that now it was filled with 
Lake Michigan water instead of a mixture of Lake Michigan water and well water. 

In 1956, two Allis-Chalmers horizontal centrifugal pumps were installed in 
the Town of Lake Pumping Station of three MGD capacity -each and began operation in 
July, 1956. These two pumps, No. 6 and No. 7, took water from a City of Milwaukee 
low service water main and pumped into the elevated tank. In 1961 Booster Pump 
No. 5, 1.1 MGD, was removed; in 1962 Booster Pump No. 4, 1.57 MGD was removed. 
From then on, only Booster Pump No. 6 and No. 7, 3 MGD, renumbered No. 1 and 
No. 2 pumps, continued in operation taking water, as before, from a low service 
city main and pumping it into the elevated tank to supply a much smaller area in 
the Town of Lake. In 1962 the Howard Avenue primary pumping station went into 
operation and could supply much of the Town of Lake directly without boosting. 
Thereafter, tbe two 3 MGD booster pumps and elevated tank served a limited 
higher elevation area in the former Town of Lake. The pumps were operated 
automatically by pressure switches, with pressures and flows monitored in the 
Control Center. In 1962 this Town of Lake booster area, operating from the 
elevated tank, was renamed the 11intennediate District" and was operated at a . 
pressure between low service and high service. When necessary, pressure reducing 
valves between the intermediate and high service district are opened to bring 
in additional water from the high service district. The intermediate district 
is 8.5 square miles in area, total consumption in 1972 was 143,710,000 gallons. 
Average pump suction from the low service water main is 71 psi and average pump 
discharge is 112 psi. Pumpage for year 1968 was 105 MG. 
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The east one-half of the station serves the outlying Florist Booster 
District which is approximately 15 square miles in area, all located in the 
City of Milwaukee. Original installations included four pumps serving the 
Florist Booster District; No. 2 pump of 3 MGD capacity, No. 3 pump of 1.5 
MGD capacity, No. 4 pump of 0.70 MGD capacity, and No. 5 pump of 6.0 MGD 
capacity, all pumping at 85 foot head, and are Allis Chalmers horizontal 
electric motor-driven centrifugal pumps. These pumps take suction from a 54-
inch high serVice main and pump into the Florist District. 

The west one-half of the station pumps back into the high service district 
from the ground storage tank at times of peak demand whenever pressure drops 
occur in the distribution system below an indicated minimum. The original 
installation included two pumps, a No. 6 pump of 7.1 MGPD capacity, and a No. 8 
pump of 13.0 MGPD capacity, each pumping at llS foot head, and are Allis 
Chalmers horizontal electric motor-driven centrifugal pumps. 

In 1968 pump No. 1, a DeLaval double suction horizontal centrifugal of 
7.0 MGPD capacity was installed in the east one-half of the station for 
additional capacity to the Florist Booster District, and pump No. 7, a DeLaval 
double suction horizontal centrifugal of 20.1 MGPD capacity was installed in 
the west one-half of the building for additional capacity to pump back into 
the high service district at additional cost of $158,000. 

There is space available at this site for two additional 12 MG ground 
storage tanks to be constructed in the future when required. 

All pumps are operated by remote control from the Control Center. 

Grange Booster Station 

This station is located 
north of West Grange Avenue. 
from a 54-inch diameter high 
40 psi, and discharging into 
78 psi. · 

on the west side of South 43rd Street, 300 feet 
It is an in-line booster station taking suction 

service main at average 38 psi, boosting pressure 
a 36-inch Grange Booster District main at average 

It is a brick building 150 feet by 85 feet. Installed therein are five 
Fairbanks Morse double suction horizontal centrifugal pumps, each having a 
capacity of 5 MGPD at 85 foot head. The pumping units are remotely operated 
from the Control Center, based upon water level in the Greenfield elevated 2 
MG tank. This elevated tank is connected to the Grange Booster District 
distribution system and is located at South 86th Street and West Plainfield 
Avenue . Motors driving the pumps are sized for future pump impellers to take 
suction from a 6 MG ground storage tank to be constructed in the future. The 
building is heated electrically. Construction of this station started in 1967, 
was completed early in 1968, and commenced operating in May, 1968 at a cost of 
$555,000. 
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This station provides in-line boosted pressure from the high service 
district to the Grange Booster district located in the southwestern parts 
of the City of Milwaukee and in the City of Greenfield. The Grange Booster 
area extends from South 16th Street on the east, to South 124th Street on 
the west, and from the southern .. limits of the City of West Allis on the 
north to the northern limits of the Village of Hales Corners and the Village 
of Greendale on the south ; the most southerly limit is West Aspen Street 
(one-half mile south of College Avenue at South 16th Street). The district 
has a most irregular shape and is approximately 15 square miles in area; it 
includes land area that has the highest elevation anywhere in the Milwaukee 
water Works service area, up to 325 feet above city datum. 
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CHAPTER VIII 

RIVERSIDE PUMPING STATION 

The Riverside Pumping Station project began with the purchase of 13.3 
acres of land located south of Chambers Street between the Milwaukee River 
and Humboldt Boulevard, with a frontage of 471.6 feet on North Humboldt 
Boulevard at a cost of $72,614.11. In 1920, a contract was let and construction 
started for a river wall at a cos.t of $33,001.10. 

In 1920, Chief Engineer, Ferdinand Krieger, earnestly recommended that 
the construction of the new Riverside Pumping Station begin as soon as possible. 
This recommendation was made because the pumping conditions for the system 
during 1920 were such that, on a great number of high consumption days, seven 
engines in the North Point Station had to be operated to furnish the demand and 
it seemed necessary in 1921 to operate all engines (8) to maintain proper 
pressure. If for any reasons, one or two engines should go down for any minor 
repairs, it would seriously affect the department. Then no reserve pump 
capacity would be available to take over. 

In 1921, land improvements were made to include preliminary grading at 
a cost of $30,554.69. In addition, miscellaneous engineering services were 
performed preliminary to construction of the station at a cost of $11:,002.83. 

In 1922, total expenditures of $453,362.22, including land improvements, 
were made: preliminary grading of grounds, $12,107.08; miscellaneous engineering 
services in construction of pumping station, $28,401.01; foundation of building, 
$126,603.12; and pumping equip!J1ent in progress,. $286,250.00. 

In 1923, total expenditures of $955,37 3. 03 .included: miscellaneous 
engineering service in construction of pumping station $29,056. 60; building 
and firtures in progress $497,880. 91; electric-al construction in progress, 
$6 , 779.50; pump and pump equipment i n p,rogres·s, $359,186.80; station auxiliary 
equipment in progress $8,587.50; and station distribution sytem in progress, 
$53,881.72 . 

In 1924, total expenditures of $559,825.25 included miscellaneous 
engineering service in construction of pumping station, $40,872.70; building 
and firtur es in progress $153,234.64; electrical construction in progress, 
$16,666.96; pumps and pumping equipment in progress, $12,763.07; station 
auxiliary equipment in progress $46,697.47; Riverside distribution system 
$99 ,223.29; ertension of sewer in progress $122.41; office equipment in progress, 
$720.30; boiler and boiler equipment in progress, $69,106.86; boiler auxiliary 
equipment in progress , $75,615 . 75; and coal and ash handling equipment in 
progress, $44, 801.80. In 1924, three boilers were install ed, rated at 412 
horsepower, serviceable capacity of 48,000 lbs. of steam per hour at normal 
conditions of 205 psig and 100 degree superheat. 
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1925, total expenditures of $120 ,354.86 included: miscellaneous engineering 
services in construction of pumping station and grounds, $11,554.62; grading, 
paving and surveying pumping station grounds $50,506.14; grading ·and leveling 
upper west portion of grounds in progress $5,270.08; extension of sewers, 
$929,85; developing of pumping station grounds $345.48; buildings and fixtures, 
$23,584.67; electrical construction in progress $9,371. 68; electric wiring 
and painting pumps, $2,002 . 77; miscellaneous auxiliary equipment, $6,643 . 10; 
station distribution system, $301.65; furniture and furnishings, $$6 .19; 
boiler and boiler equipment $1 ,178 . 61; boiler auxilia~ equipment, $7,315 .39; 
and coal and ash handling equipment $1,314.63. 

Expenditures of $54,649.73 were made in 1926 for twenty-three miscellaneous 
items. This expenditure completed the original construction of the Riverside 
Pumping station. 

The Riverside Station is a multi-level structure approximately 44,000 
square feet in area. The structure is of masonry and structural steel frame 
construction with a tile roof. The pumproom f loor is at elevation 110" , City 
datum, with boiler room basement floor at elevation "5.0" and the entrance, 
pumproom visitors gallery and boiler firing floor all at elevation 1121.0 11 • 

The elevation of the pumproom floor and boiler room basement floor necessitates 
that all drainage at these levels be pumped. 

Riverside Pumping Station first pumped water beginning July 1, 1924 and 
pumped 2,691,282,652 gallons in that year. On that date, pumping Engine ' 
No . 1, a 22,000,000 GPD high service unit, was placed in service. A second 
high service unit of 22,000,000 GPD capacity was placed in service on 
September 27, 1924. A low service unit (No. 3) of 25,000,000 GPD capacity 
was completed in 1924 and ready to operate as soon as the laying of a 54-inch 
low service force main from Riverside Station to Booth Street and North Avenue 
was completed. This 54-inch main was necessary to provide an ~utlet for water 
disc.harged from the low service pump. 

The three original pumps in the Riverside Station were of the vertical 
triple expansion Corliss engine type, all built by the Allis Chalmers Manufacturing 
Company . When the concept of Riverside Station came into consideration, 
considerable discussion and difference of opinion ensued as to whether the 
Pumping Machinery should be of the centrifugal type because, by that time, 
this new concept of water pumping machinery was emerging into prominent 11se. 
However, the vertical triple expansion pump won out, probably because of its 
successful and efficient use in the past 50 years in the North Point Pumping 
Station and probably because the Allis Chalmers Manufacturing Company, the 
local company on the scene, influenced the decision made by the City Engineer. 

The total dynamic head pumped against by the two high-service pumping 
engines was 263.9 feet, and by the low service pump was 175 feet. 
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1925 INSTALLED PUMPING UNITS 

Engine Rated Place in 
No. ~ervice Built By ~ Ca12acitl Service 

1 High Allis Chalmers Mfg. Co. Vertical Triple 22 MGPD July 1, 1924 
2 High 
3 Low 

Allis Chalmers Mfg. Co. Vertical Triple 22 MGPD Sept. 27, 1924 
Allis Chalmers Mfg. Co. Vertical Triple 25 MGPD June 22, 1925 

TOTAL 69 MGPD 

Now, total primary pumping capacity in the system was 126,000,000 GPD at 
North Point Station and 69,000,000 GPD at Riverside Station, a total of 
195,000,000 GPD; 103,000,000 GPD for the low service district and 92,000,000 
GPD for the high service district. It is interesting to note that firm capacity, 
largest pump out-of-service, was only 78 MGPD for the low service district and 
only 95 HGPD for the high service district, including the high service pumping 
station. 

Pumping Engine Unit No. 1 broke the world record for efficiency operation 
for a vertical triple expansion Corliss engine when it was given its acceptance 
test in 1924. The world· record had formerly been held by a similar type water 
works pumping engine in the Cleveland, Ohio Water Ylorks Pumping Station. 

Energy for the pumps was generated- by three horizontal water tube steam 
boilers of 404 h.p. each, equipped with retort Riley underfeed stokers. Then the 
total combined serviceable capacity of the boilers was 96,000 pounds of steam 
per hour at normal conditions of 205 psig and 100° F $Uperheat. 

This station was equipped with what was then the most modern coal and ash 
handling machinery, skip hoist, elevator, heaters, feed pumps, uniflow lighting 
units, water softening plant, condensate oil removal plant, simplex discharge 
recording meters, V-notch feed water weighing and recording meter, steam flow 
meters, draft gauges, co2 recorders and indicators, air compressor, sump pumps, 
vacuum pump , and a machine shop equipped with the most modern machine tools. 

Although not quite completed in 1924, this station was a most valuable and 
important addition to the Water ·~rorks system, and was considered second to none in 
the country. 

A permanent chlorine plant in a separate small brick building outside the 
pumping station was completed and placed in service on December 20, 1924 . This 
chlorine plant fed chlorine gas into the suction tunnel approaching the pumping 
station at the west bank of the }lilwaukee River. 

Pumping Engines designated as Nos. 1 and 2 at Riverside were given the 
official test for duty and capacity on January 13th and 27th, 1925, respectively. 
Both units more than fulfi lled all of the requirements of the specifications, 
viz: "To pump 22,000,000 gallons of water in 24 hours against a head of 280 feet, 
and develop a duty of not less than 200 million foot pounds of work for each 
1,000 pounds of steam consumed. 11 During this test, pumping Engine No. 1 
delivered 214,5hS,ooo foot pounds of work, and pumping Engine No. 2 delivered 
213,266,000 foot pounds of work per 1,000 pounds of steam, thereby breaking the 
world's record for pumping engine economy. 
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Riverside Station was considered completed at the end of 1925, providing 
space for s ix vertical triple expansion pumping engines of which three were 
installed at that time. All that remained to be done after December 31, 1925 
was to finish grading the grounds, landscape work, installing a lawn sprinkling 
system, and exterior lighting system and constructing a permanent railing on the 
river wall. This work was done in 1926. 

In 1926 , the low service pumping Unit No. 3 of 25 MGPD capacity was 
converted into a high service unit of 15 MGPD capacity by substituting 27~ inch 
diameter plungers for the 35-inch diameter plungers originally installed, the 
steam end remaining unchanged. This work was done by the Allis Chalmers 
Manufacturing Company, builders of the original pump, at the cost of $7,640. 
This change was deemed advisable in order to increase the high service pumping 
capacity sufficiently to permit the shutting down of two high service units at 
one time at the North Point Pumping Station. The two North Point High service 
units had to be shut down while a contractor was excavating under and around the 
discharge mains at that station preparatory to buildi ng concrete tunnels for 
discharge mains and constructing concrete saddle supports under these mains where 
they pass through the new boiler room. 

When changing pumping Unit No. 3 to a high service unit, the pump was 
provided with a 10-inch diameter by-pass connection to a low service discharge 
main to make this pump a flexible unit available for either high or low service. 

On March 19, 1926, a contract was awarded to the Allis Chalmers Manufacturing 
Company for one 25 MGPD triple expansion low service pumping engine to replace 
No. 3 pump which had been converted into a high service unit at the contract 
price of $222,800. This new pump was known as Unit No. 4 and was placed in 
service on June 17, 1927. 

Three additional 412 lfP water tube boilers were contracted for on March 4, 
1927, designated as Nos. 4, 5, and 6. They were completely installed and placed 
in service on December 28, 1927 . 

In 1927 , the only new equipment planned for Riverside Station was a 40 MGPD 
capacity two-stage high service steam turbine-driven centrifugal pump. This 
pump was installed by the DeLaval Pump Company. It was designated unit No . 5 
and was placed in service on May 24, 1928. This pump was the first turbine 
centrifugal, as well as the largest pumping unit installed in the Milwaukee Water 
\vorks system up to that time. It was then expected that with this installation 
complete, the two pumping stations, North Point and Riverside, should be well 
able to meet extreme load conditions for some time to come . 

In order to saf eguard the water pumped at this station against a possible 
interruption of chlorine treatment, a second chlorine shaft was sunk and an 8-inch 
con~ection was made with the intake tunnel at a point between the roadway and 
river wall. The room in the chlorine building, heretofore used exclusively 
as c store room for storing chlorine cylinders, was converted into a second 
chlorine feed room, thereby giving the station two separate installations, each 
independent of the other. 
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The "For sometime to come 11 prediction made in 1928 to meet extreme load 
conditions with installed pumping units, lasted only three years . In 1931, 
pumping requirements were such that it became necessary to add a sixth pump 
in the Ri verside Station, one even larger than the most recently installed 
40 MGPD pump. 

In January , 1932, a contract was awarded to the Allis Chalmers Manufacturing 
Company for a 60 HGPD capacity two-stage high service steam turbine driven 
centrifugal pump at the cost of $64,840. This pump was installed and designated 
Unit No. 6; it was placed in operation on July 8, 1932. 

With the installation of the No. 6 pumping unit, all available space 
for pumping equipment was occupied. 

1932 INSTALLED PUMPING UNITS 
Daily Rate Placed 

Engine Capacit y in 
No. Service Built Bl Tlee in Gallons Service 

l High 
2 High 

Allis Chalmers Mfg. Co. Vert. TrpL Expar}Sion 22,000,000 7/1/24 
Allis Chalmers Mfg. Co. " 11 11 22,000 ,000 9/27/24 

3 High Allis Chalmers Mfg. Co. " II " 15,000,000 10/13/26 
Allis Chalmers Mfg . Co . 4 Low " 11 II 25,000,000 

5 High Detaval Steam Turbine Co. 2-Stage Centrfgl. Steam 
Turbne. driven 40,000,000 

6 High Allis Cha lmers Mfg. Co. II 11 11 60 20002000 
TOTAL 184,000,000 

In 1937 , Ri verside Station pumped 72.14% of the entire year 1 s pumpage 
because the North Point Pumping Station was shut down for repairs to the suction 
tunnels and therefore operated only 220 days . 

After several days of heavy rain, the danger of floods on Sunday, February 
21, 1937 , along the Milwaukee River north of the City, caused the County of 
Milwaukee to blast ice which had formed on the river. Consequently, lar ge 
blocks of ice rel eased ther eby flowed down the river and jammed against the 
East Locust St.reet bridge abutments located i mmediately south of the Riverside 
Pumping Station. An attempt was made to lower the water in the upper river by 
opening the gates in the Milwaukee River dam located just south of North Avenue. 
However, only one gate coul d be opended, and dynamiting was necessary to relieve 
the ice condition at the dam. 

In the meantime, the river in front of the pumping station had risen to 
a height almost r eaching the top of the retaining wall which protects the 
station . The retaining wal l in f ront of the station was built to a height 
two feet above the previous high water record of the river and previously had 
never been in danger of overflowing . The roadway and grounds surrounding the 
station are lower than the top of the retaining wall, so that a river overflow 
would f l ood the pumping st ation basement and force the pumps to shut down. 
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Only 12 inches of water in the station basement would put the electric generators, 
located in the station, out of service and, therefore, shut down the electrically 
operated automatic stokers that feed coal to the boilers. Auxiliary equipment 
and lights in this station were operated by direct curre~t and there was no 
connection to any Electric Power Company. 

When flood danger seemed imminent, 1000 bags of sand were delivered to 
the station and stored in the boiler roonn to be used to keep flood waters 
out of the stations . However, the water and ice gradually subsided and by 
the following Thursday all danger of the flood had passed. 

Because the North Point Pumping Station was completely shut down for 
alterations during this flood emergency period and therefore could not have 
been placed in service fo~ several days, this was the first time that the City 
of Milwaukee was in serious danger of a catastrophe resulting from a complete 
shutdown of its public water supply. 

Because the station suction tunnel would have a 13-foot head on it after 
the Filtration Plant then under construction, was placed in operation, the 
Riverside Pumping Station was shut down in the month of December, 1937 to 
permit the construction of a short piece of tunnel and surge chamber in front 
of the building, close to the east side of the drive. 

A second steam header was installed in Riverside Station by the Industrial 
Heati ng and Engineering Company in 1938 to provide a second source of steam 
supply to steam turbines Nos. 5 and 6 as recommended by the National Board of 
Fire Underwriters, at the contract price of $3,619.00. 

\~en the spring thaw in 1948 caused the ice in the Milwaukee River to break 
up, the river flooded and reached its crest at the Riverside Pumping Station at 
7:30PM on March 18th when the water was six- inches below the top of the revetment 
wall. This is the highest that the river had r isen since 1937 when the crest 
of the river was two inches below the top of the revetment wall. 

1949 Reconstruction and Changes 

On February 7, 1949, a major reconstruction of Riverside Station under 
the jurisdiction of the City Engineer was started . The program included the 
following items: 

1. Rearranging the 54-inch valves and fittings in the gate house 
so that the check valves in the 54-inch discharge mains were 
located between the pumping units and the 42-inch bypass in the 
gate house and also installing butterfly valves on each of the 
three 54-inch discharge mains just south of the north wall of 
the gate house. 

2 . Installing suction tunnel connection for condenser cooling water 
supply and return for Pumps Nos. 4, 5 and 6. 

3. Install by- passes between the discharge mains of pumps Nos. 5 and 6 
and also between the discharge mains of Pumps Nos. 4 and 5. 

4. Replacing the worn and obsolete cone valves of Pump No. 5 with 
one of modern design . 
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5. 

6. 

7. 

8. 

9. 

10. 

11. 

11. 

Replacing the gate valve on the discharge main of No. 5 pump with a 
butterfly valve. , 
Removing No. 4, 25 HGD low service triple vertical pump and replacing 
it with a 60 MGPD steam turbine driven ce~trif~gal high service unit. 

Reconstructing the foundation of old No. 4 pump to meet the requirements 
of New No. 4 pump . 

Installing new Venturi tube in discharge rr.ain of new No. 4 pump. 

Replacing the gate valve on the suction of Pump No. 4 with a 
butterfly valve. 

Install a water supply accumulative system for operating cone 
valves in the event that a normal station water supply should be 
int errupted. 

Installing a 24-inch connection between the center 54-inch discharge 
main and the 36- inch main at North Humboldt Avenue and East Chambers 
Street . 

Providing two 36-inch butterfly valves for the suction of pumps 
Nos. 5 and 6 at North Point Station. 

About 60 percent of the work was completed during 1949, the remaining 40 
Qercent by April 15~ 1950. These alterations and improvements made for greater operation 
flexibility at the Kivers ide Station. 
Flooding of Riverside Station - 1949 

Rain began to fall during the afternoon of July 27, 1949 and by approximately 
10 : 30 PM the rainfall had developed into a deluge . 

The downpour was of such magnitude that the storm sewers and drainage 
system in the vicinity of and about the grounds at Riverside Pumping Station 
were ineffective as such. Consequently, the accumulative rain water of the 
higher elevated areas to the north, south and west of the Riverside Station 
flowed to the lower elevation around the station, thereby creating a miniature 
lake. 

Water entered the boiler house basement via the basement window~ coal 
receiving hopper, and coal scale and then via the boiler room floor to the 
pump room floor , f l ooding it to a depth of 26-inches. All pumps were put 
out of co~mission . As a result of the flood, Riverside Station was completely 
out of service from 1:00 A.M. July 28th to 5:00 AM July 28th . 

By 5:00 A.M. on July 28th, dewatering of the station with Fire Department 
pumpers had progressed so that pumps No. 1, 2, 3 and 4 could be restored to 
service. Pump No. 5 was restored to service at 4:30 P.M. July 28th and Pump 
No . 6 at 6:00 P.M. on July 29th. During the time that Rivers ide Station was 
wholly or partially out of service, pressures in the high service system were 
maintained by operating all the high service pumps at North Point Station and 
by Pumping from low service into the high service system with Fire Department 
pumpers between hydrants at various locations and by rP.Strictjng the use of 
water in the high service system (sprinkling restrictions and verbal request via 
r adio requesting people to use less water). 
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Aside from the temporary damage that resulted from the flood, there was 
no permanent damage. 

The installed pumping equipment served quite adequately from 1932 to 1944. 
Then under certain operating conditions at Riverside Station, particularly 
during the summer high consumption demand, the high service pumping facilities 
were such that a deficiency of pumping supply existed with practically no 
reserve pumping capacity available . It was, therefore, recommended that this 
matter be given serious consideration for correction. To correct this deficiency, 
Unit No. 4, the Verticle Triple expansion low service pump of 25,000,000 GPD 
capacity, was removed in 1949, and in its place a two-stage centrifugal pump, 
steam turbine driven of 60,000,000 GPD capacity, was erected. This pump was 
manufactured and installed by the Allis Chalmers Manufacturing Company and placed 
in service on May 25, 1950. 

The official acceptance test was conducted on June 5, 1950; the unit 
exceeded the manufacturer 's guarantee and operated smoothly to the satisfaction 
of all concerned. 

Then all low service pumping units had been removed from the Riverside 
Station and it was an exclusive High Service Primary Pumping Station. 

1950 INSTALLED PUMPING UNITS 
Daily Rate Placed 

Engine Capacity in 
No. Service Built B:i T:t£e in Gals. Service 

1 High Allis Chalmers Mfg. Co. Vertical Triple Expansion 22,000,000 7/1/24 
2 High " " " " " It " 22,000,000 9/27/24 
3 High II It II II It It II 15,000,000 10/13/26 
4 High It " II " Two Stage Centrifugal Steam 

Driven Turbine 60 ,000,000 
s High De Laval Steam Turbine Co. II II II 40,000,000 
6 High Allis Chalmers Mfg. co. " " II 60 1000 1000 

TOTAL 219,000,000 

Even removal of 25 MGPD low service pumping capacity and replacement with 
60 MGPD high service pumping capacity in 1950 did not provide sufficient pumping 
capacity to the high service district to alleviate customer complaints about 
low water pressure in many areas of the City . By then the city was expanding 
in area and population so rapidly in the Post World War II period that installed 
pumping capacit y could not keep pace to meet the demand. 

As partial relief of deficient pumping capacity, Unit No. 3, the vertical 
triple expansion high service pump of 15 MGPD, was removed in 1955 and in its 
place two 30 MGPD centrifugal pumps, electric motor driven units, were installed. 
These two units were designated as No. 3A and 3B, and were manufactured and 
erected by the Allis Chalmers Manufacturing Company. The pumps were placed in 
service on May 11, 1955. 

Since the station did not have electric service from a private electric 
power company, it was now necessary to bring in high voltage lines and construct 
an electric sub-station, switch gear, and other necessary electric facilities, 
so that the new and first installed electric pumps could be operated. The 
source of electric energy was from the Wisconsin Electric Power Company. 
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1955 INSTALLED PUMPING UNITS 

Daily Rate 
Engine Capacity Placed in 
No. Service Built B;t T;tee in Gallons Service 

l High Allis Chalmers Mfg . Co. Vertical Triple 
Expansion 

22,000,000 7 /l/24 

2 High " " " " Tl 22,000,000 9/27/24 
3a High " It II II Electric 

Centrifugal 30,000,000 5/11/55 
3b High II Tl II " II 30 , 000,000 5/11/55 
4 High " " II " Two Stage Cent~l 

Steam Turbine 
Driven 60,000,000 5/25/50 

5 High Delaval Steam Turbine Co. II Tl II 40, 000, 000 5/24/28 
6 High Allis Chalmers Mfg. Co. " Tl " 601000,000 5/25/50 

TCYI'AL 264,000,000 

By 1965 the Riverside Station had been-in operation forty-one years,- having 
been in operation since 1924. During this period of time, some pumping units 
had been removed and replaced by more modern centrifugal pumps of greater capacit y 
than the original triple expansion pumping engines. Three of the centrifugal 
pumps were steam turbine driven and t wo of the centrifugal pumps were electric 
motor driven. Two original t ripl e expansion pumping engines remained. 

Installed boiler equipment consisted of three boilers rated at 404 horsepower 
each and three boilers r ated at 412 horsepower each installed in 1924 and 1927 
respectively. These boilers by then had given forty-one and thirty- eight years 
of ser vice respectively, and had outlived t heir usefulness . In fact, one of the 
boilers was condemned and could no longer b~ safely operated and the station 
then had a deficiency of steam generating capacity. 

Station steam piping and auxiliary steam equipment was just as old as the 
boiler s and, therefore, was ready for replacement. 

A decision was then made to remove all steam boilers, steam operated 
pumps and auxili ary steam equipment and replace t hem with modern horizontal 
centrifugal electric motor pumps . It was also decided to retain the No. 3a 
and No. 3b centrifugal electric motor driven pumps that were installed in 1955 . 
Electric energy would be purchased from the Wisconsi n Electr ic Power Company. 
With this proposed conversion, the entire Milwaukee Water l~orks would have all 
steam power eliminated and would become a full electric ener gy powered system. 

Many newspaper, radio and television media reporters visited the Riverside 
Station on numerous occasions in 1966 during the conversion study period to 
photograph the station and its O?erating equipment for publ ic reading and viewing. 
Many citizens joined in the crusade to view t his steam station for the last time, 
especially dur ing the one week open house showing i n mid-August. Particular 
inte rest was focused on t he complex operating parts of the two tri ple expansion 
steam pumping engines which w·ould not be seen again. 

The operation of this station was greatly altered in 1967 with the beginning 
of t he renewal program to all electric pumpage . 
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The steam turbine pumpage was disconti nued on September 14, 1967, at 
10:30 AH by the shutdown of No. 4 turbine. Three boilers were banked and by 
September 18, 1967, boilers Nos. 1, 2, and 3 were removed from service. Station 
forces made the disconnects from the station steam header, water supply and 
electrical connections of these boilers. Then station forces isolated the three 
steam turbine driven pumping units from the remaining station equipm-ent that 
was to remain in operation awhile longer. 

The three turbine driven pumping units and the three steam boilers were 
removed by a contractor. This contractor also removed the coal skip hoist, 
three steam driven electric generators, an air compressor, oil tanks and 
appurtenances. 

Throughout 1967, conversion of the station had progressed to prov~e 
four 25 HGPD electric driven pumping units for operation in the summe1" of 1968. 
Contracts had been let in 1967 .for the pumping units, electrical equipment, 
valves, old equipment removals and buil ding alterations. Two power transformers 
were received for the plant primary (4160) volt distribution system. 

Four of the six new electric driven centrifugal pumps had been installed 
and began operating August 2, 1968. A new substation was built and an additional 
high voltage feeder line was installed underground for reliability. 

The era of pumping water by means of steam powered equipment ended on 
August 22, 1968 when the last remaining triple expansion steam engine was shut 
down at Riverside Pumping Station, completing the first stage of a major renewal 
program expected to cost over $2,000,000. All water pumped by the Milwaukee 
Water Works was then pumped by electrically powered equipment. This conversion 
to all electric pumping eliminated the cost of operating and maintaining boilers 
and steam pumping engines. It also eliminated the utility ' s contribution to 
local air pollution caused by the operation of the Riverside coal burning boilers. 

The fires in boilers 5 and 6 were banked and extinguished on August 23, 1968 . 

The removal of the remai ning steam equipment was begun in September, .1968 
and was planned to be completed in January, 1969. Station forces made all 
remaining disconnect s from the station water supply, electrical and metering 
to the- engines and boil ers. -

Two of the three discharge mains were drained and inspected by the Water 
Engineering Division. Station forces inspected the check valves and made repairs 
to the gate house. One-half of the station suction tunnel was also inspected 
and found to be in good condition. No cracks or leaks were found and the sluice 
gates were found to be tight. 

With the discontinuation of steam generation and pump operation, the 
plant operation personnel was cut to two men per eight hour shift. The remaining 
employees were transferred to other operating plants; a few were transferred to 
other Hater Works Divisions but none was laid off. 
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Construction for the conversion of Riverside Station from steam to 
electric motor driven continued as scheduled during 1968. The final shut down 
of steam driven pumping units was accomplished on August 22, 1968 and steam 
pumps, boilers and auxiliary equipment removal s were essentially completed by 
December 31, 1968. Four new 25 MGPD electric driven pumping units were installed 
in the south half of the pumping station and substantially completed during 1968. 
Contracts were awarded for station instrumentation, supervisory control, equipment 
removal s, mechanical work and general constructi on during this period. The two 
existing electric driven pumping units, No. 3a and No. 3b, were to be removed 
and reinstalled with new electric motor operated check valves in 1968. New 
pumping Units No. 1 and No. 2, and building alterations and renewal would continue 
in 1969. The entire conversion work and associated remodeling work was 
scheduled for completion in 1970. 

The final stages of the Riverside Renewal Program were subst antially 
~ompleted during 1969 . The renewal Program of Riverside, which began in 
1967, continued in 1969 with the i nsta l lation of the two remaining electric 
driven centrifugal pumps. Other major changes were the removal of the 
chi mney and the insta l lation of supervisory equipment for remote operation. 

The "two men per shift" was continued in 1969 to observe the operation 
of the new equipment and to provide assistance during the shakedown period. 
The only problems encountered were the packing of the pump glands~ . This was to 
be corrected in 1970, allowing the station to be operated by remote control 
from the Linnwood Avenue Purification Plant. The two men per shift operation 
was di scontinued in 1970. 

The total cost of the Riverside Renewal Program was $2,239,741. 

1969 INSTALLED PUMPING UNITS 

Rated 
Pump Capacity Placed in 

No. Service Built B>.: Tz:Ee Gallons Service 
-1- Hi gh Fairbanks Morse Co. Centrifugal e l ectric 25,000,000 7/15/69 

2 High Fairbanks Morse Co. Centrifugal electric 25,000,000 7/15/69 
3a High Allis Chalmers Co. Centri fugal elect ric 30,000,000 5/11/55 
3b High All is Chalmers Co. Centrifugal electric 30,000,000 5/11/55 
4 High Fairbanks Morse Co. Centri fugal electric 25,000,000 8/2/68 
5 High Fairbanks Morse Co. Centrifugal electric 25,000,000 8/2/68 
6a High Fairbanks Morse Co. Centrifugal electric 25,000,000 8/2/68 
6b High Fairbanks Morse Co. Centrifugal electric 2520002000 8/2/68 

TOTAL 210,000,000 

There is space in ·the Riverside Station for two more high service 25 MGPD 
centrifugal electric motor driven pumps. These pumps can be instal led some time 
in the future as high service demand requires. 
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CHAP1'ER IX 

HOWARD AVENUE PUMPING STATION 

The l9SS major expansion program required the construction of a second or 
duplicate water works plant on the south side of the cit,r to match the plant 
located on the north side of the city. The many annexation areas extending 
farther and farther to the south, especially t9e consolidation of the Town 
of Lake with the City of Milwaukee exten:iing as far south as College Avenue, 
always farther away from the primary Pum?ing stations existing on the north 
side of the city, made it imperative that a primary pumping station be 
constructed on the south side of the city. A south side pumping station was also 
needed to move water out of the new south side purification plant into the 
distribution system. 

Therefore, the Howard Avenue Pumping Station was constructed on City-owned 
property southwesterly of Routh Sixth Street and West Howard Avenue adjacent to 
the Howard Avenue Purification Plant. 

The Howard Avenue Pumping Station is so located that it is not seen by the 
general public; and the exterior is bare concrete, t..'lle only ornamentation being 
grooves to break up the rectangular walls. The station has heavy reinforced 
concrete walls, is 137 feet long and 58 feet wide. Most of the exterior walls 
and roof slabs are 24 inches thick except for one short span wall which is 
12 inches thick. The superstructure extends 29 feet above grade. There are no 
windows. 

Since this was a new station, the Milwaukee \-later v1orks then had the 
opportunity to design and construct the station to resist bomb blast pressure, 
with some interior protection against fallout from nuclear fission products. 
The reasons for this consideration were to protect equipment and personnel inside 
the building and to keep the station in operation during and after a nuclear 
bombing attack. 

Consideration given to the design and construction of this station did not 
include the wish to withstand a direct hit, but rather to withstand the great 
overpressure that would result from a blast some distance away and to protect 
against radiation from nuclear dission fallout. With a design for overpressure, 
this new pumping station could withstand bombing blasts at a lesser distance 
than would be the case for an ordinary design . Since a pumping station is 
comparatively small, it was felt that it could be designed to furnish resistance 
to substantial bombing attack . 

To decide on the degree of blast resistance that would be practical, con
ferences were held between Water Works operations personnel, the City Bureau 
of Engineers, Consulting Engineers, and the Civil Defense Agency. A decision 
was reached to design the pumping station to withstand an overpressure of five 
pounds per square inch. 
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To withstand five psi overpressure, the pw!Jling atation was constructed lli.th heavy rein!'orced concrete 
walls and roofs, without windows, and with heavy steel doors. Tile heavy concrete walls and roofs are more 
expensive than standard thiclcnese walls; but thie extra expense is· more than o.f'fset by economies, by 
oaitting windows, and by simplification of construction. 

The Howard ATenue Pumping Station had an installed capacity of 267 MlPD at a total cost of $1,571,486 
or $5,830 per million gallons when completed in 1962. 

'lbe pumping units are conventional double suction horizontal units. There are four 2, (J()()..horst'!pOWer 
electric motors, three 6oO-horsepower electric J'IX)tors, and one 350-horsepower electric motor~ all water cooled. 
Tile station eontrlnl!l high service, low service, and washwater pumps. The washwater pwq> is used to backwaeh 
filters in the adjacent water purification plant. It also ·pumps water into the low eerrlce district. 

This pumping etation primarily eervices the se,otions of the low service district and the high service 
district that are located south of the Meno1110nee Valley. However, when necessary, this station can serve 
considerable portions of the low service district and the high service district located north of the Menomonee 
Valley throqgh connecting 48-inch and 5h- inch feeder mains running north and south across the Menomonee Valley. 

This is an unmanned station operated by remote control from the Control Center in the Municipal Building. 

1962 Installed Pumping Units 

Rated Placed 
P1Dip No. Service Built By ~ Capac! ty Gal. In Service 

1 Low Allis Chalmers Mfg. Co. Centrifugal 23,000,000 June 1, 1962 

2 Low A1lil!l Challllers Mfg. Co. Centrifugal Dual Speed 23-28,000,000 June 1, 1962 

3 Low Allis Chalmers Mfg. Co. CentrifUgal Dual Speed 23-26,000,000 June 1, 1962 

L Low Allis Chalmers Mfg. Co . Centrifugal Dual Speed 23-28,000,000 June 1, 1962 

5 High Allis Chalmers Mfg. Co. Centrifugal 40,000,000 June 1, 1962 

6 High Allis Chalmers Mfg. Co . Centrifugal 40,000,000 June 1 , 1962 

7 High Allis Chalmers .Krg. Co • Centrifugal ~0,000,000 June 1, 1962 

8 High Allis Chalmers Mfg . Co. Centrifugal 40,000,000 June 1, 1962 



 
 

CHAPTER X 

System Primary Pumping Capacity 
Million Gallone 

NORTH 
POINT RIVERSIDE HOWARD AVE. OTHER SYSTEM TOTAL SYSTEM FIRM 

Service Service Service Service Capacity Service Capacity Service 
Year Low Hi!!!_ Low High Low High Low High Low High Low High 

1873 - - - - - - 0.7oa - o. 7(/l - o.ooa 
1874 16 - - - - - - - 16.00 

o:75b 
8.00 

o:oob 1877 16 - - - - - - 0.75b 16.00 8.00 
1882 28 - - - - - - o.75b 28.00 0.75b 16.00 o.oob 
1884 28 - - - - - - J.75b 28.00 J.75b 16.00 0.75b 
1887 28 - - - - - - 9-00C 28.00 9.ooc 16.00 J.OOc 
1891 46 - - - - - - 17.ooc 46.00 17 .ooc 28.00 9.ooc 
1904 46 - - - - - - 25.ooc 46.00 25.ooc 28.00 17.00c 

1-' 19o6 66 - - 25.ooc 66.00 25.ooc 46.00 17.00g 0 - - - -en 19o8 86 2S.OOC 86.00 25.ooc 66.00 17.00c - - - - - -
1909 86 12 - - - - - 25.ooc 86.00 31.00 66.00 25.00 
1910 86 24 - - - - - 25.ooc 86.00 49.00 66.00 31.00 
1914 78 36 - - - - - 25.ooc 78.00 61.00 56 .00 49.00 
1918 70 48 - - - - - 2S.OOC 70.00 73.00 so.oo 61.00 
1920 78 46 - - - - - 25.ooc 78.00 73.00 58.00 61.00 
1924 76 48 - 44 - - - 25.ooc 78.00 117.00 56.00 95.00 
1925 78 48 25 44 - - - 25.00C 10).00 117.00 78.00 95.00 
1926 78 48 - 59 - - - 25 .00C 78.00 1)2.00 58.00 110.00 
1927 78 48 25 59 - - - - 103.00 107.00 78.00 85.00 
1928 78 46 25 99 - - - - 103.00 147.00 78.00 107.00 
1932 78 48 25 159 - - - - 103.00 207.00 78.00 147 .oo 
1950 78 48 - 219 - - - - 78.00 267.00 56.00 207.00 
1955 78 48 - 264 - - - - 78.00 312.00 58.00 252.00 
1962 78 48 - 26li 107 160 - - 185.00 472.00 157.00 412.00 
1963 15 90 - 264 107 16o - - 182.00 514.00 154.00 454.00 
1968 75 90 - 204 107 160 - - 182.00 454.00 154.00 414.00 
1969 15 90 - 210 107 160 - - 182.00 46o.oo 154.00 420.00 
1973 75 90 - 210 107 160 - - 182.00 46o.OO 154.00 420.00 



  

NOTES: Firm capac1 ty 18 defined as pUlllping capacity when the largest capacity 
pump is out of eervice. 

Riverside Station has space for two additional 2S MOD high service 
pumping units. 

a Taaporary Milwaukee River water pump at North Street 

b West Side Pumping Works at 18th and Chestnut Streets 

E. High Service Pumping Station at Tenth and North Streets 
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The sterilization system ana chemical laboratory were ope_rated by the water 
chemist. He made daily chemical and bacteriological examinations of the water 
supply. The chemist also performed physical and chemical tests of coal, brasses 
and other materials for the Hater Works and for the City . 

After construction of the new brick building and operation of the chemical 
laboratory, the hypochlorite of lime sterilization system was made a continuous 
operation: and its average efficiency was 96. 56% of all bacteria destroyed . Since 
the water supply received the sterilization treatment, the ty?hoid death rate 
was reduced from 45 per 100,000 in 1910 to 11 per 100,000 in 1913 and to 8 per 
100,000 in 1914. 

On the first flo~r of the new building were located three reinforced concrete 
dilution tanks having an average capacity of 2638 gallons each. Three orifice 
boxes connected to these tanks were used to maintain the solu~ion at a constant 
head. On t his floor there was also a large storage room for storing the bleaching 
powder. The two mixi~g tanks having a capacity of 328 gallons each, were also 
of reinforced concrete construction . These tanks were located on the first floor 
and elevated so that the tops of the tanks were flush with t he second story floor. 

The motor and other machinery necessary to operate the mixing and stirring 
devices were all loca~ed on the second floor. On the second 7loor were also 
separate laboratories,one for water analysis, and the other for the testing of 
coal and other analytical work. 

The h'!nochlorite of lime treatment is most efficient when the water is at 
10• fahreru1eit . While no difficulties were encountered i~ applying this 
method of treatment during the summer months, taste and odor were very perceptible 
on a number of occasions when the temperature of thP water was below 38 degrees 
fahrenheit, in spite of the amount of bleach having been reduced to 0.1 parts 
available chlorine per million parts of water, or 2.3 pounds of bleach per million 
gallons of water. \vith a reduction in the quantity of bleach applied, a high 
efficiency of the plant could not be maintai ned and fermentation in 10 cc of 
treated water occurred on quite a few days. To increase the quantity of bleach 
sufficiently to avoid fermentation would immediately follow with taste and odor 
and scores of complaints from consumers. Many consumers could not be convinced 
of the harml essness of the treatment and, while the increase in the bacterial 
count warranted an increase in the quantity of bleach appliec, the Department 
did not dare to do so in quant ities sufficient to obtain satisfactory results. 
Therefore, it was recommended by the chemist that liquid chlorine be used in place 
of hypochlorite of lime. The use of liquid chlorine was found to be very successful 
in plants where it was used for the treatment of water.. The application process 
practically eliminatec all labor costs. From a financial standpoint alone it 
was in the interest of the department to make the change . 

After carefully investigating the relative merits of liquid chlorine and 
hypochlorite of lime, the superior advantages of liquid chlorine seemed so apparent, 
both from the standpoint of greater efficiency as well as economy, that this 
method of treatment was adopted Dnd placed in operation on March 31, 1915. 
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FIRST LIQUID CHLORINE STERILIZATION EQUIPMENT INSTALLED IN 
NORTH POINT PUMPING STATION. 1915 
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The accompanyi~g illustration shows the apparatus that was installed in the 
North Point Pumping Station by the Electro Bleaching Gas Company of New York City. 
There are three units, ea9h capable of treating from 20,000,000 to 50,000,000 
gallons of.water in twenty-four hours. The equipment was in a room isolated from 
the rest of the pumping station. The chlorinated water solution was conveyed by 
means of hard rubber tubing from the apparatus to the shore shaft of the intake 
tunnel, a distance of about 50 feet; the vertical section reaching down the shore 
shaft consisting of steam hose fifty feet in length. The application of the 
solution at this point assured a comelete mixture as it was approximately 200 feet 
from the pumping engines. ·' 

\thile the efficiency of liquid chlorine was higher than that of hypochlorite 
of lime, the results accomplished in other cities where liquid chlorine was used, 
were not obtained here . In some cities it was found that one pound of liquid chlorine 
was equal in sterilizing value as from eight to ten pounds of hypochlorite of 
lime. The experience here, however, was that, in order to get satisfactory results, 
it was necessary to use from 32 to 36 ounces per million gallons of water, which 
is equivalent to 0.24 to 0.27 parts available chlorine per million parts of water 
treated and gives a ratio of one pound of liquid chlorine to about three poun~s 
of hypochlorite of lime. 

The difficulty of treating a water having but little organic matter with 
liquid chlorine, especially when the temperature of the water in the lake drops 
to as low as 330 F. became apparentduring the winter months. Daily tests made 
by the chemist showed free chlorine present in nearly every sample of water taken. 
As this was objectionable and produced taste and odor, it now became necessary 
to use some neutralizing agent such as lime water or sodium thiosulphate to 
take up any free chlorine "present in the treated water because the amount of liquid 
chlorine applied cannot be reduced without decreasing the efficiency of the 
treatment . 

The typhoid death rate of ~ per hundred thousand of population in 1915 was 
again lower than that of the preceeding year and was the lowest in the history 
of -::he City. 

The quality of Lake water during the year 1916 was not ao good as during 
the previous year. Laboratory tests showed an unusually large increase in the 
number of bacteria in the raw Lake water. On 19 days, the number of bacteria in 
one cubic centimeter of raw water was in excess of 10,000, the maximum being 
19,660 . During the preceeding year there were only three days on which the 
number of bacteria exceeded 10,000 with a maximum of 14,360. 

In 1913 the percentage of B coli in 10 cc samples of raw water examined 
was 89 . 3%; in 1914, 90.7%; and in 1915, 95 . ~; clearly indicating a rapid increase 
in sewage pollution of the Lake and the danger of taking a water supply from a 
se\o~age polluted source. B coli in treated water was present in 21.9% of all 
10 cc samples examined in 1916. 

Results obtained from the water treatment process as it affected the typhoid 
death rate were not so .gratifying in 1916 as tne preceding year. Early in 
January an epidemic of grippe preceded an outbreak of intestinal troubles, which 
shortly after developed many cases of typhoid and for a time threatened to become 
epidemic. Prompt and energetic steps taken by the Health Commissioner brought 
the situation under control in a comparatively brief time, thereby averting a 
serious epidemic. 
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While the typhoid death rate of 1.4.9 per 100,000 of population waa con
siderably higher in 1916 than the three preceding years, if those three years 
are excluded, there are only two years, viz: 189' and 1904 when the typhoid rate 
was lower over a 40-year period. 

The aount of liquid chlorine applied varied from 32 to 50 ounces per 
million gallons of water or .troll 0.24 to 0.38 parts available chlorine per 
Jllillion parts of water. This shows higher chlorine doses in 1916 than the 
previous year were required to reduce a a:>re contaminated lake water. 

1917 Disagreeable Tastes and Odors 

Beginning January 17, 1917, lactose broth vas used as a culture medi.Wil in 
place of lactose bile in making "PreSUDptiTe Teste" for B coli; and since 
January 22nd, f1 ve tubes of 10 cc each of lactol!le broth were used in a test, in 
place of one 10 cc tube of lactose bile u heretofore. This was done in order to 
conform with the methode in use by the United States Public Health Service• As 
lactose broth appears to be a more favorable media for gas-forming bacteria, the 
percentage of positive tests for B. Coli was considerably higher than in former 
years. On only 66 ~ did the treated vater meet the standard fixed by the 
United States .Trea.BUr7 Department for coJIII!IOn carriers in interstate colllllerce. 

During the winter mnths, nW!lerous oo~~plainte were again received ,because 
of disagreeable tMte in the water supply. With a view of securing greater 
efficiency from the use of· liquid chlorine, and if possible, eliminating taste 
and odor in the water during the winter months vi thout impairing the ef.f'icieney 
of the chlorine treataent, a nUilber of experilllents were 11ade during the month 
of March. All of these tests w~re planned and supervised by Mr. William R. 
Copeland, Chief Chemist of the s-ewerage Colllllission, assisted by Mr. Arthur E. 
Kienth, Water Department Chemist, and Mr. Eugene .Howard, Chemist who WB.!!I 
temporarily engaged tor the period of the experilliental vork. 

In view of the tact that statements had been made to the effect that if 
liquid chlorine were applied in its gB.!!Ieoue condition directly to the water to 
be purified, in place of the present solution feed, the troubles would be 
obviated, thi~ method of appl1ing chlorine waa given a thorough trial. Chlorine 
gas was conveyed by aeans of a one-inch pipe extended from a point about 45 feet 
below the water surface in the shore sha!t to the second noor of the laboratory 
building and there connected w1 th the chlorine cylinders. At the terminus of the 
pipe in the shaft, filtroee pla~es were attached to a Jl&Ilifold, the filtrose 
plates to act as diffusers. After trying this aethod of treatment tor several 
houre on March 21st and 22nd, the gas odor becaJUt very strong, evidently bubbling 
to the surface; and it vas found neceesary to shut down the feed. 

In reJI¥)ving the filtrose plates, it WB.!!I round that the pipe manifold and 
chambers beneath the filtrose plates were filled with a yellow crystalline depoeit 
of Chlorine Hydrate. Subsequently, a third teet V88 made using quarter-inch 
pipe in place or one-inch, in the expectation that the increMed velocity of the 
ga.e through the szaal.ler pipe would prevent the gas from erystalllzillg before 
reaching the diffusers. However, as in the previous teste, the yellow crystals 
of ff:rdrate formed in a !ev hours, necessitating the shutting off of the feed. 
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From thie it was quite apparent that feeding the dry gas through grid! or 
filtrose plates was a difficult matter to control, ~ the crystals of hydrate 
formed in the winter do not dissolve in the cold lake water. 

Teets were also made by adding carbonic acid gas to the raw water, on the 
assumption that in adding carbonic acid gas, any hypochlorous acid formed in 
liquid feed would be decomposed and nascent oxygen set free as a disinfecting 
agent. A series of tests were J'll&de. The Colon Bacillus, however, vas not 
eliminated, practically every sample being positive. 

Another teet vas made by discharging oxygen into the water. The data 
obtained, however, shows that the oxygen did not destroy the free chlorine nor 
eliminate the gas-forming bacteria or destroy taste. A. number of other tests 
were made,all with negative results. 

The conclusion reached by Mr. Copeland vas that there is no simple chemical 
treatment applicable to the present physical conditions at the North Point 
Pumoing Station that will c8llse the chlorine to destroy al.l gas-forming bacteria 
and,. a t the s ame time , eliminate ta s te and od o r. 

In previous reports, mention vas 111ade of the fact that tastes and odors 
appeared at times in our water supply, particularly during the winter months; 
and these tastes and odors appeared coincident with the use of chlorine for 
,purifying· our water supply. These t~tes and odors, which the average person 
described as of a 11medicinal. character," and very much reselllbling carbolic acid 
or iodoform, became so frequent and so intense, w1 th each recurrence during the 
year 1918, that the water supply was totally unfit for consumption during such 
periods. The taste remained in the water even after boiling. In fact, the 
taste seemed more pronounced after the water was boiled. At first, these odors 
and t~tes were attributed to the use of chlor!ne in disinfecting our water 
supply; and whenever taste appeared, the quantity of. chlorine w~ reduced, although 
it w~ soon discovered that the obnoxious taste frequently appeared when lesser 
quantities of chlorine were used and was absent when larger quantities were 
being applied. It v~ also discovered that· the appearance of these objectionable 
tastes and odors in the City water were always accompanied by south or southwest 
winds, which blow the contaminated water from the harbor outlet, where the 
three rivers which flow through the city unite and discharge their sewage-laden 
contents into the lake, and thence to the intake, which is only 3 1/2 nrl.les 
from the harbor outlet in a northeasterly direction. 

AJJ the chlorine treatment is in charge of a competent chEillist and is applied 
under the 1110st careful supervision, and tastes and odors appeared only when the 
wind vas from a certain direction, we were convinced that the tastes and odors 
were not due to the use of chlorine al.one, but that the action of the chlorine 
on some of the organic matter present in the polluted lake water formed 
compo'linds that produced taste and odor. That chlorine, in the quantities used 
( .22 to .34 P.P.M) to disinfect the water supply was not a factor in itself in 
producing tastes and odors, was al.so apparent !rom the fact that taste was 
present on days when there was less free chlorine in the tap water in various 
parts of the city than· on days when the quantity of free chlorine wa.s 50 percent 
greater, an1 taste and odor absent, although the quantity of chlorine applied 
was the same on both dates, 
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In discussing the matter of· tastes 1n water supplies with a member of the 
AJilerican water Works Association, while attending the Convention at RichmOnd, 
Virginia, the chemist learned that the Chemist of another city experienced 
trouble similar to ours and that he attributed it to the industrial waste 
from a coke plant getting into their water supply. With this information as 
a key to a possible solution of our troubles, samples were taken of the efnuents 
being discharged at the local coke and gas plants. In the Water Works laboratory, 
chlorine was added to a sample of tasteless raw water until the orthotolidin 
test showed .09 P.P.M. of free chlorine in the sample, this amount of free 
chlorine representi ng the maximum that the tap water has ever contained. The 
addition of chlorine did mt produce any taste to the s~le. After the addition 
of some of the ernuent from the coke plant to the chlorinated sample, the 
sample had a decided taste, resembling that of coal-tar derivatives, and was 
almost identical with the characteristic taste at times present in the water 
supply. lhe sample was then boiled and cooled to its former te~~perature. 
After boiling and cooling, the orthotolidin test showed no free chlorine present, 
while the taste was there to a greater degree than before boiling. 

The result of the initial teat of the first three samples pointed to 
coal-tar derivative wastes in combination with the chlorine added to the water 
supply. These substitute ·or additive compounds were probably the direct cause 
of the taste in the water. Such compounds boil at a higher temperature than 
water and, therefore, would not be expelled in boiling. ~en this fact was 
established, all further investigations of the cause of the taste in the city 
water were carried on jointly by Robert L. Piper, Chemist of the Water Works, 
and Russell W. Cunliffe, City Chemist, to whose painstaking work in carrying 
out these investigations, the sucessful solution of our problem can, in a large 
measure, be attributed. 

In order to prove that only coal-tar derivative waste products from 
industrial plants, in combination with the chlorine used to purify our water 
supply, were the cause of the obnoxious taste and odoF,. at times present in our 
water supply, nearly 900 samples of sewage and trade wastes of every description 
were secured and tested for taste in the manner above described, since it is 
impossible to prove th~ presence of these substances, when greatly diluted in the 
lake, by a:rr:t chemical determination. It was only from samples of effluents of 
coal-tar derivative nature that the characteristic and obnoxious taste could be 
reproduced in the laboratory. All other samples failed to produce this taste. 
Tests made show that sufficient o~lor~ne can be added to a sample of tasteless 
raw water to produce a distinctive chlorine taste, which, however, is quite 
different from the taste complained of. It was also found that the chlorine 
taste could always be 'i'e~ved by boiling or neutralized by sodium thiosulphate. 
The objectionable taste complained of in the city water, however, could not be 
removed by either of these two methods. Tests were also made on solutions of 
tastel'ess raw water with __ various substances, such as naphthalene, benzol, 
phenol, petrol~ !'il, etc • It yas found that only such solutions w~ich con
tained substances of coal-tar derivation produced the taste complaine·d ·of upon 
chlorination. 
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From a series of laboratory tests made so far, it was found .that· it take·s from 
.22 to .J P.P.M. of free chlorine before the chlorine taste becomes noticeable 
in the sample tested for taste. Since the amount of free chlorine in the tap 
water has at no time exceeded .09 P .P.M. and averages about • 05 P .P.M., and 
the amount of chlorine applied is only from • 22 to .31 P .P.M., we feel certain 
that the objectionable taste noticed from time to time is not due to free 
chlorine, but to a combination of chlorine and certain coal-tar derivati'J'e 
waste products. 

A survey made of all industrial plants whose industrial wastes contained 
objectionable elel'llents of coal-tar derivation, indicated that in addition to 
the local coke and gas plants, there were five plants located outside of the 
city whose effluent might possibly contribute to the water pollution. or the 
five plants located outside of the city, three were located at Carrollville, 
which is about 8 miles south of the southern city limite, and about 13 miles 
distant from the water intake. The three plants located at Carrollville were 
under suspicion from the start as contributors to the trouble, although it 
was impossible for a long time to establish this fact, owing to the difficulty 
of securing saiq>les out in the lake when wind conditions were favorable. However, 
at a later trip, the fact was established beyond doubt as samples were secured 
at various points in the lake between the Water Works intake and Carrollville, 
which upon chlorination produced the objectionable taste in varying degrees. 

One of the three plants at Carrollville was engaged in the production of 
phenol for the United States Government, partly in its own plant and partly in 
a building owned by the Government. Ths combined production of phenol in the 
two plants, which originally amoWlted to only a few tons a day, had greatly 
increased until the quantity produced during the month of October, 1918, 
amounted to 130 tons daily. It was estimated by the management that the daily 
trade waste flowing into the lake contained anywhere from l,lC~ to 2,200 pounds 
of phenol, and the management was inclined to believe that the latter figure was 
more nearly correct. The possibilities of producing taste in a water supply 
can. best be appreciated when we learn that taste can be produced, after 
chlorination, in solutions containing one part of phenol to 500,000,000 parts 
of water. This amount of phenol could pollute from 6o to 120 billion gallons 
of water to such an extent that taste could be produced upon chlorination. 

When the obnoxious taste again appeared in a very acute form early in 
November, an appeal was made to the State Board· of Health to assist the local 
officials in obtaining immediate measures of relief. Telegrams were sent by 
Mayor D. w. Hoan and Health Commissioner George C. Ruhland to Rupert Blue, 
Surgeon General, United States Public Health Service, and Newton Balcer, 
Secretary of Wax, asking them to lend their assistance ae it was asserted that 
some of the col'llpaniee were engaged in Government work. A meeting was held in the 
Mayor's office, which was attended by Governor Philipp, City and State officials, 
and representatives of the coke and gas compai.tes. 
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After a general discussion of the subject, Governor Philipp suggested that 
the Mayor appoint a comnd.ttee to study the report made by the chemists and vieit 
all of the plants under suspicion. The Mayor then made the following appoint
ments: 

Dr. C. A. Harper, State Health Officer, and Professor J. C. D. 
Mack, State Chief Engineer, representing the State. 

Dr. George C. Ruhland, Health Commissioner; H. P. Bohmann, 
Superintendent of Water Works; and William R. Copeland, 
Chief Chemist of the Sewerage Collllllission, representing 
the City of Milwaukee. 

R. B. Brown, General Manager and Chief Engineer of the 
Milwaukee GSJJ Light Company. 

J. W. Schaffer, Vice-President in charge of operation of the 
Milwaukee Coke & Gas Compaey-, the Newport Hydro-Carbon 
Company, and the Newport Chemical Works, Inc., representing 
the industrial plants. 

The collll!l.i ttee viei ted the ditferent plants; and teatiloony was taken at each 
plant by Dr. C. A. Harper, State Health Officer. Later a meeting of the committee 
was _held at Madison, at which the conmrl. ttee framed its formal report . The 
conclusions of the committee were: 

"That from its personal investigation and from a careful study of the 
reports that have been worked out by the chemist!! of thw Water 
Department and industrial companies, that the obnoxious odor and 
taste co~lained of in the Milwaukee water suppl.y are essentially 
attributable to the effluent coming from the Newport Hydro-Carbon 
Campany, a plant engaged in the manufacture of carbolic acid. It 
finds its belief substantiated 1n the fact that from Tuesday, 
November 26th, to Friday, Novellber 29th, 1918, during southerly 
winds, vhen operations of the plant were suepended, there V&8 no 
recurrence of the nuisance in the tii ty1 s drinking water." 

On December 16th, the plant of the Newport Hydro-Carbon Company vas pe~ 
nently closed and no m:>re phenol vas produced at this plant. Thi-8 undoubtedly 
re100ved the largest !actor in the water trouble. 

The next largest contributor vas the coke company, where it vas estimated 
that 91 poun<Us of phenol vas discharged dai.ly vitb ite industrial waste. It vae 
estimated that the allr:)unt of trade V&8te having taste-producing properties· 
leaving the plant daily, vas sufficient to impart taste of the kind complained 
of in the water supply to 10 to 40 billion gallons ot water. 'l'he other plants 
contribute to . this pollution according to the volame of the effluents being 
discharged from their respective plants, all. of th~, however, to a far lees 
degree. The taste-producing properties of the effluents of the plants 
investigated were found to range from dilutions of 1 to 100 to 1 to 400,000. 
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Basing opinion on the results of the many tests made, it is reasonable to 
assume that any water supply which is being chlorinated and which occasionally 
has a medicinal or phenol-like taste which cannot be removed by boiling, may 
have been contaminated with waste material produced in the destractive 
distillation of coal and in the recovery and manufacture of the by-products of 
this process. The only practical method known at the time to avoid taste of 
this nature is to keep this particular kind of efnuent out of a water supply. 
No vater supply which is polluted with coal-tar derivatives and where chlorine 
is used as a sterilizing agent, can be made palatable for drinking purposes. 
It is possible that by laboratory experiments, some chemical may be found 
which will overcome the affinity of chlorine lor the coal-tar bodies or change 
their composition so that they will not unite with chlorine. Every effort 
was made by the coke and gas companies to find a method of taking care of their 
industrial wastes. 

Experimental Filter 

As a result of a survey made by Sanitary Engineer H. P. L~tton, of the 
United States Public Health Service, in January, 1917, the Treasul"J' Department, 
Bureau of Public Health Service, recomended that the City of Milwaukee take 
iJIInediate steps toward the installation of an--adequate filtration plant, which 
would :furnish the City of Milwaukee with a palatable and safe water supply. The 
statement having been made that it would be impossible to properly filter the 
Milwaukee water supply by the rapid sand process, because of the difficulty of 
getting a sufficient floc to form in the clear vater, it vas suggested and 
reco111111ended that an experimental filter be constructed and that an engineer be 
engaged to study the problem. With this in mind, the CoiiiJIIOn Council, on March 25, 
1918, passed a resolution authorizing the Commissioner of Public Works to employ 
a consulting engineer, having expert knowledge of, and a large practical 
experience in, water filtration and purification plants, to prepare plans and 
specifications for the construction of an experimental water filtration plant 
and to conduct experimental work in water filtration and other methods of water 
purification for a period of one year, and appropriated the sum of $30,000 to 
carry out the provisions of this resolution. The Comissioner of Public Works 
thereupon appointed Mr. Joseph W. :!llms, Consulting Engineer of Cleveland, 
Ohio, to fill the position. Plans and specifications were prepared by Mr. Ellms 
for a suitable building to carry on this work. The building vas completed; and 
shortly after the nsv year, operations at the experimental plant were in progress. 

The typhoid death rate per 100,000 of population for the year 1919 vas 
3 .5, there being 16 deaths and 47 eases reported by the Health Department. 

Beginning February let, actual operations of the experimental water 
purification plant were started under the direction of Mr. Joseph W. Ell.ms, 
consulting engineer of Cleveland, Ohio. The building in which these experillents 
were conducted was located on the grounds of the North POint Pumping Station. 
The purpose of these experiments is primarily to establish the most economical 
and practical method of· filtering our water supply. The reaaons for conducting 
these experiments can be swmned up as follows: 
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1. To study methods of mixing chemicals with the water to be 
treated in order to produce m.axillllll'4 coagulative effects in 
the nrl.nimum space of time . 

2. To ascertain the shortest effective periods of sedimentation. 

3. To determine the highest rates of filtration consistent with 
a proper degree of bacterial removal. 

4. To determine the most effective rates of filtration for 
several different sizes of .filter eand. 

To study the effect of JD:>difying the strainer system on the 
filtering and washing processes. 

6. To study the efficiency of ozone in disinfecting raw and 
filtered water . 

7. To mS.ke any necessary studies on disinfection with chlorine 
.for comparative purposes. 

8. To observe the general effect of seasonal changes in the 
character of the raw lake water and their relation to the 
purification processes studied. 

It was intended to carry on these experiment!!! for a period of one year. 
At the expiration of the experimental period, which was February 1st, 1920, 
a full and complete report was submitted to the Common Council for further action. 

The. records of the Water Works Laboratory for the year 1920 again indicated 
very wide variations in the bacterial count in both the rav and treated water. 
Daily bacterial analyses were made of th& untreated and treated water from samples 
collected at 8 :00a.m., 2:00p.m., and 10:00 p.m. A copy of each anal~is was 
furnished to the Superintendent of Water Works and to the Coumissioner of Health . 
At the end o! each oonth, a copy of every analysis made during the previous 
month vas furnished to the State Board of Health. As the quality of the raw water 
was subject to extremely wide Tariation within a period of a few hours, the 
bacterial reduction effected by the use of liquid chlorine was not ,so high as it 
would have been if the quality of ~rav water would be more uniform. These sudden 
variations in the quality of the raw water emphasize the fact that the water 
supply is potentially dangerous. The following results were observed in the 
work performed in the laboratory during the past year . The number of bacteria 
found in 1 c.c .• of untreated water incubated 48 hours at 20° C. on gelatin ranged 
from a mini.mwn of 0 to a m.aximum of 25', Boo, with a mean of 695'; on 20° agar 
incubated 48 hogrs from a mi.ni.mum of 0 to a maximum of 31,,500, with a mean of 
115'9; and on 37 agar incubated 24 hours from a minimum of 0 to a maximum of 
21,5'00, with a mean of 262. In the treated water, the number of bacteria 
observed in 1 c.c. samples incubated 48 hours ·at 20° C. on gelatin, ranged from 
a min1JID.1m of 0 to a maximum of 14,200, with a mean of 1$0; on 2r:P agar incubated 
48 hours from a miniJmun of 0 to a maximum of 18,000 with a mean of 264; and on 
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370 agar incubated 24 hours from a m1.ni.Jmm of 0 to a maximum of 8 ,100, with a 
mean of 49. 

"Gas fomers" (prei5UJ!Iptive test) were present in the untreated water in 
62.8% of all 10 c .e. samples, 29.2% ot all 1 c.e. samples, 11.9% of all .1 c.c. 
samples, and 3 .5% of ·.all • 01 c. c. S8J11Ple s examined. In the treated water "gas 
formera 11 were present in 26.8% of all 10 c.e. salllples, 9.7% of all 1. c.c. samples, 
and 2.2% of all .1 c.c. samples examined. 

The B. Coli index based on confirmed tests show the following results in 
the raw water: iiin.ilmun 0, ila.xi.mwa 100, mean 5.68 per c.c. or 568 per 100 c.c.; 
in the treated or tap water, m:i..n1lDwl 0, JI&Xillwll 10, mean .46 per c.c. or 46 per 
100 c.c. The United States Public Health Service had fixed a standard of purity 
for drinking water supplied to the public by common carriers in interstate 
commerce of 2 B. Coli per 100 c. c. The average bacterial reduction effected by the 
use of liquid chlorine based on incubation on the different media were as follows: 
On 200 gelatin 82.67%; on 200 agar 83.47%; and on 37° agar 82.15%. The amount 
of chlorine applied varied from 16 oz. to 48 oz. per million gallons of water, 
or from .12 to .36 parts of available ·chlorine per million parts of water. 

Treatment of the water supply with liquid chlorine vas continuous during the 
year 1920 and was performed under the careful supervision of the Chemist of the 
Water Department. 

The typhoid death rate of 2.2 per 100,000 of population in 1920 was the 
lowest in the history of the City up to that time, there being_ 37 cases and 10 
deaths reported by the Health Department. ·· 

The typhoid death rate in 1921 continued on the decline, there being 1.9 
deaths per 100,000 of population. There were 36 cases and 9 deaths reported by 
the Health Depart~t. 

The experimental work in filtration and other methods of water purification 
conducted under the direction of Mr. Joseph 'W. El1me, Con!Ul ting Engineer, vas 
corapleted about February 1st, 1920. A detailed report of the experi.Jlental work 
was made by Mr. El.lms, tosether with his conclusions and recommendations to the 
Deputy Commissioner of Public Works and by- hiJa transmitted to the Co!IIDOn Council 
for further instructions in the ~~attar. 

The conclusions·· and recommendations made by Mr. E11lll8 in his report may be 
briefly summarized as follows: 

As a result of the study of the detailed data set forth in this report, and 
from a knowledge of local conditions obtained from personal observation for a 
period of more than a year, certain conclusions have been reached which have 
been embodied in the following recommendations: 

1. That 1n view of the present polluted condition of the City's water 
supply, and the probable continuance of dangerous contaminatiqn, 
even if the best methods now known are used to dispose ot the 
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sewage of the City, there be constructed a filtration paant of 
the rapid sand type, and that the project be started illllllediately. 

2. That this filtration plant be located on the lake front near the 
shore shaft of the Li.nmrood Avenue intake tunnel. 

3, That because of increasing consumption of water by the rapid 
growth of the city, the filter plant be constructed to have a capa
city of not less than 160 million gallons per day, based upon the 
usual rate of filtration for this type of plant, and that it be so 
designed that extensions of the plant may be made in the .future. 

4. That in designing the filter plant, advantage be taken of certain 
information gained in the experimental work, namely that adequate 
mixing of coagulating chemical solutions w1 th the water may be 
obtained in comparatively simple devices of much less cost than those 
now commonly employed; that a period of sedimentation after coagula
tion be provided of not less than three nor more than four hours, 
based upon theoretical displacement; that a filter sand be uaed 
having an effective size of not less than 0.35 mm, nor more than 
0.40 mm; and that conduits and pi pe lines be provided of such size 
that rates ~f filtration from 1$ to 20 percent in excess of the 
nolllinal rate may be utilized. 

5. That disinfection of the water after being filtered be practiced as 
a second line of defense against contamination; that chlorine be used 
for this purpose, and the amount applied be approximately one-half 
that which was used on an average in treatirig the raw water supply 
of the city during 1919. 

6. That no attempt be made at the present time to employ ozone as a 
disinfecting agent for e1 ther the raw or filtered water since the 
experimental evidence obtained indicated .hhe apparatus had not 
been developed sufficiently to produce ozone at low enough cost to 
enable it to coq>ete w1 th chlorine a.s a disinfecting agent; and 
the first cost of installation and the subsequent cost of operation 
and maintenance would be too high for use in a large municipal 
plant of the size required by' Milwaukee. 

In order to establish the necessity of a water filtration plant, the 
Surgeon General, United States Public Health Service, Washington, D.C., and 
Mr. Harrison P. Eddy, Consul.ting Engineer, Boston, Massachussetts, were asked in 
1921 to lllake a thorough investigation ani report a (1) Whether the City of 
Milwaukee should provide a water filtration plant. (2) To what extent, if any, 
this work should be delayed to avait the results of the treat.D!.ent of the sewage 
and additional chemical and experimental vork upon the purification of the vater. 

The Surgeon General, United States Public Health Service, and Mr, Harris liOn P. 
ldc!JII in their respective reports, recoDaended iDDediate construction of a water 
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filtration plant and not to delay the project to await results of treating the sewage. The whole matter was 
referred to the Common Council Committee on Water Works and Sewerage, who were to make a study and investiga
tion preparatory to making its recommendation to the Common Council for action. 

The construction of the water filtration plant for t he City of Milwaukee was then deferred by Common 
Council resolution passed November 27, 1922, until such time as the sewage disposal plant, then under 
construction, was made operable and its efficiency established. 

1922 Bacteria per c.c. of Water and Percentage of Reduction by Use of Chlorine 

Before Treatment with Chlorine After Treatment with Chlorine 

Maximum Minimum Mean Maximum Minimum 

Agar 2Cf> c 48,000 l.t Jlll.t 20,)00 0 
Gelatin 2rP C )6,500 0 1472 1),600 0 
Agar 37° c 27,000 ' 0 LltJ 7,200 0 

Gelatin and agar at 200 C incubated 48 hours, agar at 37° C incubated 24 hours. 

Volume of Sample 

10 cubic centimeters 
1 cubic centimeter 

0.1 cubic centimeter 
0.01 cubic centimeter 

Percentage of Gas Formers Present 
Presumptive Test 

Before Treatment 

76.8 
41.7 
12.3 
0.0 

Mean 

473 
221 
53 

Percent Reduction 
!?z Use of Chlorine 

86.51 
86.70 
85.27 

After Treatment 

30.0 
7.8 
1.3 
0.0 



  

B. Coli Index 
(Confirmed Tests) 

Before Treatment After Treatment 

Per cubic centimeter 
Per 100 cubic 

centimeters 

Maximum Minimum Mean 

10.0 0 2.88 
288 .oo 

Maximum Min:iJrrum 

10.0 0 0.363 
36.000 

In 1922, 1923, and 1924, the United States Public Health Service standard 
for purl ty of drinking water supplied to the public on comnr::>n carriers was 
2 B. Coli per 100 c.c. 

The average temperature of the water in 1922 was 4$0 F with a maximum of 
67° c and a min.imum of 34° F; the average turbidity of the water was 3.5 parts 
per million (P.P.M. ), with a maximum of 35 P.P.M. and a minimum of 1 P.P.M. 

Disinfection and Purificati on 

Average Chemical Analysis of Raw Lake Michigan Water in 
1922, in Parts Per Million Based on Weekly Analysis 

Nitrogen as: 

Free aJIIIOOnia (N H3 ) 
Albunimoid Ammtmia (N H3) 

Nitri'tes 
Nitrates 

Oxygen consumed 
Total solids 
Loss on ignition 
Total hardness (soda reagent method) 
Temporary hardness or alkalinity 
Permanent hardness or incrustants 
Calcium (Ca) 
Magnesium (Mg) 
Iron, total (Fe) 
Chlorides (Cl) 
Sul,phates (004) 

3.9 
170.0 
72.0 

117.0 
102.0 
15.0 
35.8 
1.4.6 
0.06 
4.0 

1.4.4 

120 

0.021 
0.045 
0.0037 
0.034 
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The drinking water standard adopted by the Treasury Department, United 
States Public Health Service, on June 20, 1925, for drinking and culinary water 
supplied by common carriers in Interstate commerce, provides that the mean 
density of B. Coli shall not exceed about 1 per 100 c.c. On May 1, 1926, the 
number of lactose broth tubes used for the B. Coli fermentation test was increased 
from three to five for each portion of water tested to conform with a similar 
change made by the City Health Department in 1925. 

The average temperature of the water in the year 1926 was 44.1° Fahrenheit, 
with a maximum of 66~ F and a minimum of 33° F. The average turbidity of the 
water was 2. 4 parts per million with a maximwn of 28 P. P.M. and a minilllll.m of 0. 
The quantity of chlorine applied varied !rom 26 to 40 ounces per million gallons 
of water, or from 0.21 to 0.30 P.P.M., the average being 35.1 ounces or 0.262 
P.P.M. 

Linnwood A venue Purification Plant 

1933 - While the results obtained by chlorination only, beginning in 1910, 
were as good as could have been expected, nevertheless, the quality of the water 
supply on inany occasions failed to conform to accepted standards of physical, 
chemical and bacteriological quality. For these reasons, the construction of a 
water purification plant had been consistently advocated since 1911. 

After many years of agitation and investigation, the Common Council finally 
in 1933, authorized the construction of a water purification plant. The cost of 
the plant was estimated to be approximately $4,600,000, to be financed by a loan 
and grant from the Federal Goverruuent. In 1933, the Superintendent stated that 
the proposed purification plant would be the last word in water purification and 
would turn out a quality of water uniformly good throughout the year, free from 
turbidity and unpleasant tastes and odors. 

The year 1934 will always be an outstanding year in the history of the 
Milwaukee Water Works since that year marked the actual authority for the 
construction of a water purification plant. Twice during the year 1934, and 
several times in years previous to 1934, the Commissioner of Health was obliged 
to warn the citizens to boil the city water as heavy storms roiled up the lake, 
making the water supply potentially unsafe unless it was boiled. This e.gain 
empha~ized the fact so frequently pointed out that, without a water purification 
plant, the water supply cannot be expected to be. uniformly safe throughout the 
year, free from turbidity and unpleasant tastes. The construction of a water 
purification plant, therefore, was an actual necessity for health measures. It 
was not simply a refinement or service. 

The Linnwood Avenue Purification Plant, Milwaukee 1 e first, was designed by 
the consulting firm of Alvord Burdick and Howson of Chicago, Illinois. Construc
tion began in 1935 on a site at the Lake Michigan Shore on an extension of East 
Linnwood Avenue under the capable direction of the City Engineer, Joseph P. Schwada. 
His principal assistants were Herbert H. Brown, Engineer in Cha.rse; Walter Judel, 
Architect; Marshall P'indley, Civil Engineer; Herbert C. Schmidt, Fiald Engineer; 
Virgil Hurless, Accountant; and Arthur Rynders, Mechanical Engineer. 
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The Linnwood Avenue Purification Pl&nt was constructed with a combination 
of fUnds from the Federal Government under a grant from the Public Works 
Administration and water revenue bonds sold by the Milwaukee Water "Works at a 
total cost of $5,500,000. Construction of the plant was completed early in 1939, 
and it was placed in service on May 4, 19)9. 

The plant was designed for a capacity of 200 llli.lllon gallons per day or 
2 gallons per minute per square foot of filtration area. The original pump room 
installation included four pumps at 50 MJPD rate each and one pwnp at 75 KlPD 
rate. ~ese pumps lifted the water from lake level to a height of 30 feet , from 
which level, water news by gravity through the filtration process, through the 
30 K1 clear well and to the suction wells at the North Point and Riverside 
Pumping Stations. 

The Linnwood Avenue Plant is a complete water purification plant and includes 
water treatment by chemical dosages; chemical mixing; flocculation; sedimentation; 
taste, odor, and color removal; filtration ; and disinfection. 

Upon completion of the water purification plant, all laboratory work hereto
fore done at the North Point Pumping Station laboratory was discontinued; and the 
remaining equipment and supplies were m:>ved into the new laboratories at the water 
purification plant. 

Effect of Purification Plant aperation on the Distribution Tunnels 

The purification plant was .opened and discharged 100% filtered water to the 
distributing tunnels for the first time on June 9, 1939. One distribution tunnel 
is located between the shore shaft at the Linnwood Avenue Purification Plant and 
the North Point Pumping Station; the other distributing tunnel is located between 
the shore shaft and the Riverside Pumping Station. The closing of the nine-foot 
sluice gate in the shore shaft located at th~ Linnwood Avenue Purification Plant, 
which ·isolates the lake intake tunnel from the distributing tunnels, was started 
at 9:10p.m. and was in the closed position at 11:55 p.m. During the time that 
the sluice gate was being closed and the clear water reservoir at the purifica
tion plant was being filled to the purification plant operating level, observa
tions were being made at the North Point and Riverside Pumping stations to 
determine how the pumping units would perform as a new suction head at a higher 
elevation was being established. Since there was no apparent change in the 
satisfactory operations of the pumping units, the run was continued to determine 
whether or not there was leakage from the tunnels near the pumping stations 
because, with the purification plant in operation, the pumping stations were 
below water level in the distributing tunnels and the clear water reservoir at 
the purification plant. Operating under this condition continued until 8 :00 p.m., 
June 19, 1939, when the pumping stations again began operating with the suction 
head at lake level. 

During a abort period when the pumping stations were again taking suction 
trom lake level, corrections and changes were made aa observed and indicated 
during the test period. Suction well vents were extended to necessary higher 
levels. New suction well recording instruments and charts were installed to 
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meet the n.v operating conditions. With the prelim1nary program completed, the 
shore sha..ft sluice gate was cloeed again at 8:45 a.m. July 2, 1939; and the 
purification plant wus declared 1n service, supplying 100 percent filtered water 
to the City of Milwaukee and suburbs • 

All traneportation to and from the Linnwood Avenue Purification Plant was 
completely paralJ'lled by a severe snowstorm on Wednesday, January 29, 1947. Those 
on duty at the plant remained at their posts until relieved. Food was brought 
into the plant by the Milwaukee Ski Club. Normal shift schedule was not resumed 
until Sunday, February 2, at 11:00 a.m. 

Effect at ?umping Stations When Purification Plant was Put Into aperation 

The creation of a suction static head of approximately plus 9 feet as compared 
to the previous negative 1.8 feet lift, or a difference of 10.8 feet, reduced 
the total static head of the pumping units by this amount, thereby bringing about 
a saving of eoal burned at the pump stations. However, the saving of coal at the 
p~ing stations did not represent a net saving to the utility because the dif
ference in power cost was transferred to the Linnwood Avenue Purification Plant, 
where the first 10.8 root lift from lake level had to be made. 

The 40 MJPD centrifugal pumping unit at the Riverside Pw!¥>ing Station, because 
of its peculiar design, was installed at an unusually high elevation, resulting 
in an impractical total suction lift of 22 feet. Therefore, thie pump did not 
produce its nominal capacity in the summertime during periods of peak demands. 
Under the new operating conditions, the suction lift was reduced to 11.2 feet, 
thereby correcting a serious condition. 

By raising the water level 10.8 feet in the suction chambers at the Riverside 
Pumping Station, the pumping capacity of the 40 KlD unit and the 60 MlPD unit 
was increased ~ 42 KID and 63 MlPD respectively. 

The year 1940 was the first full calendar year that the Linnwood Avenue 
Water Purification Plant was in operation. In gener81, it may be said that the 
plant functioned satisfactorily and no difficulties were experienced in supplying 
the service area with filtered water. As with all new plants, it vas necessary 
to take various mechanical units out of service for adjustments and repairs. 
As was to be expected, the frequencies of these occurrences were getting less as 
time went on. 

No abnormal algae grovths in Lake Michigan similar to those experienced in 
1939 were experienced in 1940. The 1940 summer season was a cool one, and the 
temperature of the water did not rise until the middle of August. Inasmuch as 
the last two weeks of August were periods of abnormal rainfall, very few 
complaints concerning the temperature of the water were received. 

Up to October 21st, 1940, from 1800 to 5300 people visited the plant each 
month. Since the plant went into service, the total number of visitors up to 
October 21, 1940, was )6,400. Because war was imminent between the United 
States and Germany, no visitors vere permitted to visit the purification plant 
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after October 21, 1940, unless a permit for their visitation had been issued by 
the office of the Superintendent of Water Work a. Permits were limited to those 
people who were actually interested in water treatment processes. The number 
of permits averaged about five per month. 

To meet maximum day demands placed on the Water Works system, pumping capa
city of the Linnwood Avenue Purification Plant was increased from 275 to 375 MlPD 
in 1956 by installing a 100 MJPD pump (the sixth pump) in the pump room. The 
system maximum day demand in 1955 was 251.5 M:tPD; therefore, the previous total 
275 HJPD or finn pumping capacity of 200 was no longer adequate. Since 1946, 
the filter rate had gradually been increasing from 200 to 270 MOPD. 

The filter building roof was damaged when struck by lightning on August 8, 
1953. The roof was repaired by a contractor under the supervision of the Bureau 
of Bridges and Buildings. 

There were not many extremely hot days during the summer of 1954. However 
the period of warmer lake water was a longer one extending into September. There 
were only six days in September when the temperature of the lake water was below 
6o0 F. 

The summer of 1955 was the hottest since the water purification plant was 
placed in operation. The number of days in which the air temperature reached 
9cP F or more was 33 as compared to a normal of 8. The temperature of the lake 
water varied over a wide railge from 42.7° to 74.0° F in July and August. 

In 1963 a supervisory load control station was installed in the Linnwood 
Avenue Purification Plant in the space formerly used as a lecture room. This 
station then operated by remote control pumping equipment in the Linnwood Avenue 
pump room, the North Point Pumping Station, the Riverside Pumping Station, and the 
Kilbourn Park Booster Station. 

Although not required for the purification process, flouride dosages have 
been applied for the purpose of arresting dental caries in teeth beginning 
July 22, 1953. 

New chemical storage facilities with centPalized automated remote control 
metering and feed rate control equipment for chlorine, hydrofluoeilicic acid, 
alum, and activated carbon were installed in 1968. Total contract cost was 
$388,000. This system stores chemicals as liquids, slurry, or as a compressed 
gas and provides central control of feed rates, monitoring of tank levels, 
totalizing and recording of chemical feeds, and other plant variables at a central 
location. 

One new 112 1/2 KVA 2o8/120 volt double-ended load center was placed under 
contract for delivery in June, 1968. This unit will alleviate overloading of 
the existing low-voltage system and provide standby and reserve power for future 
plant additions. Contract cost ~ $12,250. 
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Building reconstruction work completed consisted of removal and replacement 
of filter end houseroof structure. Contract cost ~ $16,000. 

After adequate performance of the new chemical feed systems was assured, 
the dry chemical feed equipment, originally installed on the second floor level, 
u5 ed in handling alum, ammonium ~ulfate and powdered activated carbon was 
removed. The dry fluoride feed equipment was retained until adequate delivery 
of hydrofluosilicic acid was established. Emergency carbon slurry tanks were 
removed to provide an electrical workshop and electrical maintenance materials 
storage. 

Howard Avenue Purification Plant 

The 1955 major expansion program required the construction of a second water 
purification plant in the city, this one to be constructed on the south side of 
the city to serve primarily that part of the city south of the Menomonee Valley. 
The 15 million gallon clearwell was the first part of the plant built when 
ground-breaking ceremonies took place on August 3, 1959, on the site for the nev 
Howard Avenue Purification Plant southwest of the corner of West Howard Avenue 
and South Sixth Street. This ceremony marked the beginning of the construction 
phase of the major Water Works improvement program. Mayor Frank Zeidler; 
Commissioner of Public Work a, Lloyd Knapp; City Engineer, Eugene A. Schmidt; and 
Superintendent of Water Works, Francis A. Rynders took part in the cereiOOny. 
The clearwell was completed in 1960. Construction of other parts of the Howard 
Avenue Purification Plant followed in the order of the sedimentation basins, 
chemical mixing and flocculation tanks, filter beds, chemical building, · 
administration building, and the general overall building until the entire plant 
was completed early in 1962. 

The salient Milwaukee Water Works event of 1962 was the beginning of operating 
the Howard Avenue Purif'ication Plant. The staffing of the plant was accomplished 
by recruitment of chemists and by transfer of employees from the Linnwood Avenue 
Purification Plant and from the old North Point Steam Pumping Station, which 
had been shut down. Vacancies resulting at the Linnwood Avenue Puri fication 
Plant were filled by advancements from the plant laborer classification. 

Equipment performance tests were conducted in Ma:y, 1962; and water was 
pumped into the distribution s,ystem for short periods of time during these tests. 
The purification plant was officially placed in service on June 1, 1962. The 
data recording equipment was calibrated and placed in operation the latter part 
of August, 1962. 

The Howard Avenue Purification Plant superstructure is built with red brick 
facing. The entire plant, including underground structures and ground reservoir, 
covers an area of appr oximately five acres. The capacity of the plant is 100 
MGPD with a filter rate of three gallons per square foot per minute of filtra
tion area . This filtration plant performs essentially the same functions as the 
Linnwood Avenue Purification Plant, including application of chemical dosage; 
chemical mixing; flocculation; sedimentation; taste, odor, and color removal; 
filtration and disinfection. Chemicals used are chlorine, potassi\ml perm.angan
ate, alum, ammonia in liquid form, and activated carbon in slurry form. Although 
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not required as a part of the water purification procese, hydrofluosilicic acid 
is applied to the finished water in proportion of oot over one part per million 
for arrest of dental caries in children. 

The Howard Avenue Plant covers a much larger ground area than the Linnwood 
Avenue Plant because the sedimentation structure is constructed on one level. 
The Linnwood Avenue sedimentation structure is shortened because it is a double
deck structure. Water travels out from the central plant on the lower level and 
returns to the central plant on the upper level. 

Another difference between the two purification plants is that the Linnwood 
Plant, being built on the lake shore, could, therefore, have a pump room within 
the purification plant building. These pumps lift the water approximately 30 
feet from lake level to a determined height above the filtration beds. The 
Howard Avenue Plant is built approximately two and one-half miles inland from the 
lake at a considerably higher elevation; therefore, a pumping station was built 
at the lake shore opposite Texas Avenue to lift water from lake level to a 
determined height above the filtration beds a distance of approximately 3 1/2 
miles and a height of approximately 135 feet. An 84-inch diameter concrete 
pressure conduit conveys the raw water from the Texas Avenue Pumping Station to 
the Howard Avenue Purification Plant. This conduit was constructed in 1960 and 
1961 at a cost of $3,840,433.58. The Howard Avenue Purification Plant was 
constructed at the cost of $6,780,819.74. 

Sufficient land area (15 acres) is owned by the Milwaukee Water Works so 
that in the future, the Howard Avenue Plant can be expanded to a capacity of 
300 million gallons per day. 

Graded filtration sand and gravel in the filtration beds performed the 
filtration process until 1970. Then the top five inches of sand was removed 
from one filtration bed and replaced with 11 anthrafilt. 11 Anthrafilt is a crushed 
mixture of anthracite coal. This experience has shown that anthrafil t is 
approximately 50% more effective than filter sand in removing dirt or foreign 
elements from the water. While dirt or foreign elements are generally effectively 
filtered out in only the top one or two inches of the sand, the filtration range 
in the anthrafilt is expanded to the entire five inches of depth . 

In 1971, filtration beds Nos. 7 and 8 were capped with five inches of 
anthrafilt; the remaining five filters were capped similarly by the end of 1973. 

The anthracite cap on the filter beds increased the efficiency of filtra
tion by increasing the length of the filtration run between filtration bed 
backwashes, thus reducing the number of filter washes. The saving in washwater 
and longer filter runs is in addition to the faster rate of filtration; and 
therefore, greater quantity of water if filtered by use of the anthracite. 

Construction of a second clearwell, this one with 20 million gallon 
capacity, was begun at the Howard Avenue Purification Plant in 1970 and completed 
on September 30, 1971, at a cost of $1,600,000. 
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This clearwell provides additional storage capacity that will be needed 
when the water treatment capacity of the Howard Avenue Purification Plant is 
enlarged to 200 MJPD, In the meanti.Jne, it will help assure that peak demands 
will be met with the existing treatment plant that has its capacity increased 
to approximately 150 MJPD with the capping of the filter beds -with the anthra
filt. 

For Comparison of Raw Lake Water at the Two Water Purification Plants, 
The Following Analyses Are Listed 

In Milligrams Per Liter 

Total solids 
Dissolved solids 
Suspended solids 
Loss on ignition 
*Total hardness 
*Non-carbonate hardness 
*carbonate allcalini ty 
'*Bicarbonate allcalini ty 
Calcium (as Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 

1972 Average Mineral Analysis 
Lake Michigan Water 

Linnwood Ave . 
Intake 

166.000 
160.000 

6.000 
32.000 

133.000 
25.000 
0.000 

108.000 
35.000 
10.500 
4.6oo 

Iron & Aluminum Oxide (CR203) 
Sulfate (So4) 
Nitrate (No3) 

1.300 
0.900 

21.600 
1.120 
1.600 
O.Oll 
8.200 
0.010 
8 .3.30 
3.)00 

Silica (Si 02) 
Total iron (Fe) 
Chlorides (Cl) 
Phosphate (P04) 
PH 
Turbidity 
Temperature °F 
Color 
Threshold odor 

* As Calcium carbonate 
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42.800 
1.000 
1.000 

Howard Ave. 
Intake 

183.00 
167 .oo 
16.00 
56.00 

134 .oo 

112.00 

2o.uo 
0.15 
1.40 
0.09 
8.90 
o.o6 
8.20 
7.80 

47 .oo 
1.00 
4.00 
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1972 Annual Summary of Bacteriological Results 

Texas Ave. Station Howard Purification Plant 
Coliform Organism 
Per 100 Milliliters 

Raw water 
Filter influent 
Filter effluent 
Plant effluent 

LiTUlWood Avenue 

Maximum 

61,000 

Purification Plant 
Raw water pumping 
Lake Michigan Water 
To filter beds 

Year Total Firm 

1939 275 200 
1947 275 200 
1948 275 200 
1950 275 200 
1956 375 275 
1962 375 275 
1970 375 275 
1971 375 275 
1974 375 275 

Minimum Maximum Minimun 

0 75.0 0 
2.0 0 
1.0 0 
0.5 0 

System Filtration Capacity 
Million Gallons 

Howard Avenue 
Purification Plant 
Raw water pumping 

Filtration Lake Michigan Water 
Capacity To filter beds 

Total Firm 

200 - -
249 - -
256 - -
290 - -
290 - -
290 140 lOS 
290 lLO 105 
290 140 105 
290 249 213 

Linn wood 
Purification Plant 

Maximum Minimum 

11,500.0 0 

0.5 0 

Total 
Filtration Filtration 
Capacity Capacity 

- 200 
- 249 
- 256 
- 290 
- 290 

100 390 
108 398 
116 4o6 
116 uo6 

Note: Firm Pumping Capacity is defined as pumping capacity when the largest pump is out of service. 



  



  

CHAPTER XII 

TEXAS AVENUE PUMPING STATION 

Because the new Howard Avenue 100 MGPD Water Purification Plant, as part 
of the 1955 - 1962 major expansion program, was built at a location two and 
one-half miles inland from the Lake Michigan source of water supply, it was 
necessary that a pumping station be constructed at the lake shore to lift 
the water from the lake surface to a determined height above the filter beds: 

The location selected was at the end of East Texas Avenue at the Lake 
shore, approximately three and one-half miles distant and one-hundred thirty
five feet below the Filtration Plant filtration beds. An eighty-four inch 
diameter concrete pressure conduit was constructed between these two facilities 
through which water is conveyed. 

This station is known as the Texas Avenue Pumping Station. It pumps 
Lake Michigan water to the Howard Avenue Purification Plant. Water flows into 
the station pump wells by gravity from the Texas Avenue intake and crib located 
7600 feet from shore and is given preliminary treatment with chlorine before 
leaving this station to ensure thorough mixing of this chemical with the 
water while enroute to the Purification Plant. Chlorine is used to kill 
bacteria present in the raw Lake Michigan water. On occasion potassium 
permanganate is applied to the water at this station when taste and odor 
of the raw lake water is so severe that dosages of activated carbon applied 
at the Purification Plant cannot effectively eliminate the taste and odor. 

This station is generall y viewed by few people in boats on Lake Michigan 
and therefore the brick veneer was omitted. The pumping station was built 
with one side i nto the lake bluff. 

The structure is of reinforced concrete with a minimum external wall 
and slab thickness of twenty-four inches . -It is designed for resistance to 
a nuclear bomb blast overpressure of five pounds per square inch and momentary 
reflected pressures on the vertical face of thirteen pounds per square inch. 
These pressures are equivalent to 720 and 1872 pounds per square foot respectively 
and the pressure loading was determined in cooperation with the Federal Civil 
Defense Administration. 

. The major problem in adaption to blast resistance design is the elimination 
of windows and the reduction in air intakes and vents. This particular structure 
backs into a hill. Although no specific study was made, it is felt that the 
structure cost no more than one of a more conventional design. The elimination 
of windows and other architectural modifications reduced the cost somewhat. 

Four pumps installed in 1962 are 35 MGPD capacity, vertical, centrifugal, 
mixed-flowtype. The water cooled electric motors are each 1200 horsepower. The 
station is 160 feet long, parallel with the lake, and 60 feet wide. The thickness 
of the front wall is 26-inches, and the roof slab is 24-inches thick and is covered 
with t wo feet of earth. 



  

Four pump motors installed in 1961 were mounted at the pump floor at 
elevation 12.5 feet, and are 4,000 volt, 3- phase synchronous nnotors, cooled 
by the pumped Lake water which eliminates the problem of providing large 
quantities of outside air for air cooled motors. This is very important in 
blast-resistant construction, as all openings in exterior surfaces must be 
baffled and protected against the entry of blast effects. A 13.2 KV primary 
to 4.16 KV secondary electrical sub-station is installed inside the pumping 
station and supplied by two independent underground power supplies. Substructure 
and pump wells extend to elevation 27- feet be l ow lake level and the plant's 
superstructure exposed on the lake side extends to an elevation of 50 feet. 
Thus the centrifugal pumps are thirty-eight feet below the pumproom floor. 

The truck door is ~-inch steel plate on two sides, reinf orced with 
6- inch steel on a heavy rail, each leaf weighing 3200 pounds. 

Texas Avenue station was constructed in 1959 to 1962 at a cost of 
$2,406,497.35. It was placed in operation on June 1, 1962 when the Howard 
Avenue Purification Plant was officially placed in service. 

A contract was let in 1971 to the Fairbanks Morse Company to purchase 
three additional pumps to increase the pumping capacity of the Texas AvenuP. 
Pumping .station by 45 MGPD each or a total of 135 HGPD. These punnps were 
placed in operation in 1974. Then the firnn -pumping capacity of the station 
was 230 MGPD. There is one vacant space in the station for the eighth and 
last punnp. The average dynannic head is 139.4 feet. 

1974 INSTALLED PUMPING CAPACITY 

Pump Rated Capacity Placed in . 
No. Built By T~Ee En erg~ Gallons Service 

l Fairbanks Morse Co. Vert. Centrif. Electric 45,000,000 1974 
2 Allis Chalmers Co. Vert. Centrif. Electric 35,000,000 6/1/62 
3 Fairbanks Morse Co. Vert. Centrif. Electric 45,000,000 1974 
4 Allis Chalmers Co. Vert. Centrif. Electric 35,000,000 6/l/62 
5 Allis Chalmers Co. Vert. Centrif. Electric 35,000,000 6/1/62 
6 fairbanks Morse Co. Vert. Centrif. Electric 45 ,ooo ,ooo 1974 
7 Allis Chalmers Co. Vert. Centrif . Electric 35,000,000 6/1/62 
8 
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CHAPI'ER XII I 

1957-1971 

Major Improvement Program 

Before 1957 the last major improvement program undertaken by the Milwaukee 
Water Works to enlarge the capacity of the system ended in 1924 with the 
construction of Riverside Pumping Station. During that time, improvements 
had consisted of the construction of the Linnwood Avenue fi l ter plant plus 
extensions and additions to the distribution system. These latter i mprovements 
did not enl arge the capacity of the \vater Works. The construction of t he 
Linnwood Purification Plant improved the quality of water furnished while 
extensions and additions to the distribution system made the water supply 
available to more customers, thus adding to increased demand. 

The rapid growth of the City and the number of people served by the 
Milwaukee \vater Works in the 1946 to 1957 period had result ed in demands for 
water that could not be met by the plant that existed at t hat time without 
restrictions on water use. 

It was then recognized by the City administration that the capacity of 
the Water Works should be increased as needed to provide adequate service to 
meet the growing demands . To that end, a consulting firm was hired to make 
a comprehensive study of the potentialities of growth and water use, to develop 
a progr am of construction of improvements required to meet the demands expected 
for the fo l lowi ng twenty years and to make a study of the revenues required to 
support the construction program and to operate the system in accordance with 
standards of good utility practice. 

The number of people living in Milwaukee County in 1955 was 816,500, of 
which an estirreted 797,200 were served by the Milwaukee Water Works. It was 
estimated that the population that would require service in 1975 would number 
1,030,000. 

A comparison of the rates of water usage in 1955 with the estimated 
requirements in 1975 was as follows: 

Average Daily Demand (Million Gallons per Day) 
Maximum Daily Demand (Million Gallons per Day) 
Maximum Hourly Demand (Million Gallons per Day) 

1955 
141.3 
251.5 
360.2 

1975 
205 
370 
615 

The hlater \·lorks system was unable to supply water in 1955 at satisfactory 
pressures in some sections of the area even with restrictions on use for lawn 
sprinkling. The estimated requirements shown for 1975 were considered, at that 
time, ample to supply all t he needs of the area with an allowance for a reasonable 
amount of la'Hn sprinkling . The provisions, however, were not considered adequate 
to supply all water that woul d be required for the expected air conditioning 
load in 1975 unless measures were adopted to discourage or restrict the use of 
non-recircul ating water types of units, and to encourage recirculation and reuse 
of water. Such restrictions were adopted in 1959. 
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The rapid area expansion of the City and increase in the number of people 
served by the Water Department during the period 1946-1955 resulted in water 
demands that could not be met satisfactorily. The increased load expected to 
be placed on the system by continuing growth would soon dangerously overtax 
the system unless reinforcements were provided. Units that were inadequate for 
the loads in 1955 were the pumping facilities and feeder mains in t he distribution 
system. Feeder mains are defined as being in the range of 20 to 60 inches 
diameter. 

The total capacity of the low service pumps at North Point Pumping Station 
was 78 MGD with a firm capacity of 58 MGPD. The maximum day low service demand 
in 1955 was 79.3 MGD and in 1975 it was expected that it would be 83.5 MGPD. 
Failures which had been experienced at this station in the previous ten years 
with the old equipment demonstrated the need for complete replacement of all 
units when the capacity was increased. 

unsatisfactory low pressures had been experienced in critical sections of 
both the low service and high service areas during periods of peak hour demands. 
These low pressure happenings would be expected to become more extensive as the 
water requirements increased. Service to the higher elevation areas in the 
northwestern and southern sections of the expanded water service area would be 
impossible without the construction of additional feeder mains, additional 
storage on the system and pumping facilities to get the water to the consumers. 

One serious weakness in the distribution system in 1955 lay in the 
feeder main connection between the sections of the City, north and south of 
the Menomonee Valley. All of the water feeding that portion of the high 
service system located south of the Menomonee Valley was fed by three mains; 
36-; 30- and J2- inches in diameter and all located in 44th Street . Such an 
installation was subject to complete breakdown in case of a failure of any one 
of the lines. A separate connection between the two sections of the high service 
area was recommended in order to insure against complete failure of service. 
This matter was considered and a new 48-inch feeder main was installed in 56th 
Street between the two sections of high service area. 

. In 1955 the Linnwood Avenue filtration plant had a capacity of 290 MGPD 
and was adequate to supply all of the water that had been needed in the past. 
However, the maximum daily requirement for 1975 was estimated to be 370 MGPD, 
and provisions had to be made to increase the purification plant capacity in 
order to supply water at this increased rate. 

The cdmbined capacity of the high service pumps at the North Point and the 
Riverside Pumping Stations was considered sufficient to supply all the water that 
was expected to be needed by the high service area until 1965 . However, the 
demands expected after 1965 would be so high that operations of the 1955 existing 
steam equipment at Riverside would be so unreliable as to require replacement with 
a new and larger facilities. 

To alleviate the weaknesses in the system, the Consulting Engineering firm 
in 1956 recommended for development the construction of the following: 

(a) A new intake extending into Lake Michigan at Texas Avenue, a new 
raw water pumping station on the lake shore with a discharge main leading to a 
new filter plant located just south of Lake Station. The capacity proposed for 
this intake was to be 200 MGPD. The structure of the proposed raw water pumping 
station would be large enough to accommodate additional pumps when needed to 
increase its capacity to 200 MGPD, and space and layout of the filter plant to 
the same capacity . 
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(b) Construction of a new pumping station at North Point in which the 
new equipment would be driven by electric motors. 

(c) The retention of the steam equipment at Riverside until the condition 
of the existing equipment and the size of the load on this station required 
additional capacity, and the decision regarding the retention of steam-driven 
equipment or the conversion to electric motors be made at that time. 

(d) The immediate addition of such large feeder mains as were needed 
to provide satisfactory flows and pressures to the area and the addition at 
later periods of additional feeder mains to maintain the system in pace with 
the expanding service area. Other improvements to the distribution system 
would include modifications and enlargements to the existing booster stations, 
construction of new booster stations and t he development of a number of 
booster districts that would be required to provide satisfactory discharge and 
pressure conditions in t he distribution system. 

The schedule of timing f or the construction of the recommended improvements 
was prepared to cover three five-year periods. The first period included all 
improvements that were necessary immediately to provide satisfactory service to 
the area considered in the category as the new supply and filter plant, pump 
station additions and reinforcements to the distribution system. The improvements 
suggested for the second and third five-year periods were i n the nature of 
extensions that would be required to supply the needs of the increasing population. 

The estimated costs of the work for each of the three five-year periods 
were as follows : 

1957-1961 
1962-1966 
1967-1971 

$35,625,000 
8,057,000 
9,708,000 

$53,390 , 000 

To finance this program it was recommended that water rates be increased in 
1956-25% above the rates that had been in effect since 1939, an additional 22% 
in 1957 and an additional 22% in 1960. It was further recommended that the sale of 
30- year w~ter revenue bonds be programmed according to requirements of the 
con~truct1on program. 

The estimated year of issue and amount of the proposed bond program was 
recommended as here listed : 

Date of Issue 
1957 
1959 
1960 
1964 
1967 
1971 

Total 

lSS 

Amount. 
$ 20,000,000 

15,000,000 
8,250,000 
5,100,000 
6,000,000 
3,650,000 

$ 58, 000,000 



 

  

The Milwaukee Water \vorks followed the recommendation of the Consulting 
Engineers. In the period 1957 to 1962, it constructed all the elements of a 
complete new Water Works plant on the south side of the City to duplicate t he 
plant on the north side of the City, including Texas Avenue intake and crib, 
Texas Avenue Raw \-later Pumping Station, raw water main from Texas Avenue Raw 
Water pumping Station to the Howard Avenue Purification Plant, Howard Avenue 
Purification Plant , waste water sewer from t he Howard Avenue Purification 
Plant to Lake Mi chigan, Howard Avenue Pumping Station, and storage reservoir 
vicinity of Howard Avenue Purification Plant at a total cost of $19,430,247.25. 
In 1963 the new North Point Electric Pumping Station was completed at a cost of 
$2,963,074 . 59. The old North Point station was razed for scrap value in 1964 _ 
at a credit to the City of $29,600 . 00. In the period 1957 to 1963 inclusive, 
low service feeder mains were installed at the total cost of $1,867,199.53 and 
h igh service feeder mains were installed at the total cost of $8 ,9\9,046. 51. 
The location of these feeder mains is listed in the chapter entitled "Distribution 
System. 11 

In 1959 the Blue Mound Booster Station at West Adler Street and South 87th 
Place was completed at cost of $31,422.64 and the Capitol Booster Station at 
West Capitol Drive and North 79th Street was completed at cost of $34,118 .29. 

A new Pipe Yard and Distribution Service building was compl eted in 1963 
at a cost of $583.793 . 77. This is the first time that the Distribution Division 
and Storage Division had their own independent and adequate facilities. This 
facility was located at West Lincoln Avenue and South 37th Street. While th is 
facility did not add to water production capacity , it nevertheless was very 
important in contributing better service to the Public in the manner of easier 
and better materials delivery to water main construction sites and faster 
answers to consumer complaints for water services and water main repairs. 

In 1966 the second Distribution Service Building was completed. Then the 
Distribution Division was completely separated from other City departments with 
its own service buildings, one on the south side of the €ity and one on the 
north side of the City. The building on the north side was constructed at West 
Cameron Avenue and North 30th Street at a cost of $503,920.57 . 

In 1965 the Florist Avenue Booster Station was constructed and placed 
in service at cost of $1,627,818 . 58. 

The steam boilers and pumping equipment were removed from the Riverside 
Pumping Station and replaced with electric motor driven centrifugal pumps 
beginning in the Fall of 1967 and completed in the Summer of 1969 at the cost 
of $2,239,741. 

The Grange Booster Pumping Station located at South 43rd Street 900 feet 
north of Grange Avenue was placed in service in March 1968 at cost of $555,000 . 

From 1964 to 1971 inclusive, low service feeder mains were installed at 
the cost of $262,626.07 and high service mains were installed at the cost of 
$4,717,913.43. The location of these feeder mains is listed in the chapter 
entitled, "Distribution System." 
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The all time record for greatest demand on the Water Works system was 
experienced in 1966 when the average daily demand was 164.9 million gallons per 
day, the maximum daily demand was 293.75 million gallons per day and the 
maximum hourly demand was 448.0 million gallons per day. At that time, it was 
felt that demand on the system would be even greater in the future as the area 
of service expanded. 

Therefore, the consulting firm was retained in 1967 to study and report 
on future expansion needs. Their report included recommendations for expansion 
of the Howard Avenue Purification Plant, an additional 100 HGPD, together with 
an increase in Texas Avenue raw water pumping station capacity and an additional 
clearwell. Other recommendations included the installation of another 30 MGPD 
pump at the North Point Pumping station and t he replacement of one 50-MGPD pump 
with a 100-HGPD pump at the Linnwood Avenue Purification Plant . This re port 
was submitted to the Common Council in December 1968 . 

The first action taken by the City to enlarge the capacity of the system 
in accordance with the consulting firm's recommendations included the construction 
of a second clearwe11 at the Howard Avenue Plant beginning earl y in 1970 and 
completed in September 1971 at the cost of $1,600,000 . This cl earwell has 
a capacity of 20,000,000 gallons . Further action was taken in 1971 to purchase 
three additional pumps to increase the capacity of the Texas Avenue Raw Water 
Pumping Station 135 MGPD,and were placed in operation sometime in 1974. 

The capacity of the Howard Avenue Purification Plant was increased 
approximately 50% by removing sand from the uppermost five inches of the eight 
filter beds and replacing it with anthrafilt (crushed anthracite coal) in the 
period 1969-1971. 

1~ 



 

  



 

  

The 1948 maximum daily pumpage of 187,470,400 gallons occurred on 
August 25. The maximum hrurly rate of pumpage occurred on August 24 at 3:00pm 
when the rate was 250,300,000 gallons while the maximum hourly rate of consump 
thn occurred a t 4:45 pm on August 25, 1948 at the rate of 277, 700, 000 gallons. 
Purnpage from tanks at the Menomonee Valley Booster Station in 1948 was 79,879, 390 
gallons. 

The year 1948 experienced the driest August in 107 years; only 0. 22 inches 
of rain fell in that month. Five pumping records were set, viz., daily, weekly, 
monthly, summer and annual. Emergency water service was given to the City of 
West Allis during Aug ust by means of two Fire Department fire pumping engines 
pumping from hydrants in Milwaukee to hydrants in West Allis. 

In spite of the fact that lawn sprinkling restrictions were in force in 1948, 
pumping records were broken and critical operations existed as itemized: 

(a) Combined pumpage by North Point Station and Riverside Station 
in 1948 exceeded 1947 pumpage. 

(b) Total pumpage at North Point and Riverside Pumping Stations 
fo r months of June , July and August, 1948 exceeded the sami! 
months of 1947 when there were no sprinkling restrictions, 
by800mg. 

(c) The maximum high service hour pumpage rate in 1948 .was higher than 
that of 194 7. 

(d) It was neces sary to start the Menomonee Valley booster pumps 
earlier than 2:00 pm as was done in 1947. 

During the summer of 1948 when the Menomonee Valley ground storage tanks 
were drawn down to thei r lowest level, it was .impossible to refill the tanks the 
foUowing night and also have the Hawley Road and the Jackson Park elevated tanks 
filled to the desired elevation by the following morning. The Hawley Road elevated 
tank was again kept in service throughout the y ear. On many other occasions, it 
was necessary to by-pass water from the distribution system into the ground storage 
tanks until 6:00 am in order to refill them for use that day. 

L awn sprinkling restrictions were continued in 1949, 1950, 1951 and 1952, 
the same as they were in 1948. Restriction of water use proved its value because 
it reduced the rate of water consumption during peak demand hours. However, 
the rate of consumption was increased between the hours of 9 :00 am and 5:00pm. 
Previous high pumpage records were surpassed in 1949 and it was necessary on 
more occasions to by- pass water into the ground storage tanks all night until 6:00 a.n1 

to refill them. Ordinarilly, the by-pa ssing operations should stop at 5:00 am be
cause, at that time, the regular residential, commercial and industrial load begins 
to come onto the system for regular daytime demand. In 1949 as in 1948, it was 
necessary to start re-pumping at the Menomonee Valley booster station earlier 
than 2:00 pm on numerous occasions and to operate the station on Saturdays. 
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There were no particular pumping problem·s in 1950 and 1951. The sum
mer :>£ 1951 was cooler, rainfall for the year was above average; consequently, 
there were a lesser number of peak consumption days. 

There were not many hot days during the summer of 1952; however, the 
fall season was very dry and for the first time the day of peak pumpage was as late as 
September 11th for a new record of 190,670 ,000 gallons per day. 

In 1953, water use restrictions were made more severe than before as 
the Linnwood water purification plant, pumping equipment and the distribution sys
tem could not keep up with the increased demand. Highest hourly pumpage rate 
occurred on August 26th at 265,800,000 gallons, 11 percent greater than any pre
vious period, and the maximum hourly consumption occurred on August 27th at 
the rate of 304,820,000 gallons per day. The difference between pumpage and con
sumption quantity is taken from storage facilities. A long dry spell increased water 
consumption and in the month of August it was 13 percent higher than in any pre
vious month. 

To alleviate low pressure in critical areas in the city and to reduce lawn 
sprinkling restrictions, a 54-inch feeder main from the Riverside Pumping Station 
to North 29th Street and West Kilbourn Avenue had been under construction for 
several years and was completed in 1954. When this main was placed in service, 
five to fifteen psi higher pressures resulted at the Menomonee Valley Booster 
Station and at the Hawley Road elevated tank with the ensuing advantage that less 
pumpage was required by the booster station and faster filling of the ground storage 
tanks took place during off-peak hours. 

The summer of 1955 was the hottest since the water purification plant was 
placed in service. There were thirty-three days when atmospheric temperature 
reached ninety degrees Fahrenheit or higher, compared to an annual average of 
eight days. The temperature of the raw Lake water varied over a range from 
42. 7 degrees Fahrenheit to 74 degrees Fahrenheit in July and August. This meant 
that non-circulating air conditioning units used more water than normal. The 
maximum day pumpage occurred on August 16th when 251,483,000 gallons were 
pumped and again set a new pumpage record. The maximum hourly consumption 
rate at 360, 200,000 gallons per day occurred on August 18th at 6:45 pm. By con
trast , the lowest daily pumpage was 83,860, 000 gallons which occurred on Jan
llary 2nd. Total water pumpage for the ye·ar was eight per cent higher than the 
previous year and pumpage during the month of August was 35 per cent higher than 
it was in August, 1954 . The Lincoln Avenue Booster Station was under construction 
the past year to raise pressures in the distribution system, particularly south 
of the Menomonee Valle y and was to become ope rational by J une 1, 1955. However, 
the station had not been completed and was not available at any time in 1955. There
fore, only the Menomonee Valley Booster Station was left to pump back into the 
distribution system during peak demand days. The Menomonee Valley Booster 
Station could not handle the load and it was necessary to institute emergency lawn 
sprinkling restrictions. 
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From June 1st through August 15th, and on September 15th, lawn sprinkling 
was permitted only on alternate days from 8:00 am to 8:00 pm. This meant that 
everyone was allowed to lawn sprinkle 8:00pm to 7:00am every day, Mondays 
thro ugh Saturdays and everyone was allowed to lawn sprinkle on Sundays from 
5:0 0 pm to 7:00 am Mondays. 

The weather in the swnmer of 1956 was moderate compared to weather in 
the summer of 1955; the swnmer was cooler and wetter while the fall was warmer 
and dryer. However, lawn sprinkling restrictions had to be kept in force. There 
was a c ::>mplete ban on lawn sprinkling for everyone in the City and suburbs from 
June 13th through June 15th. On June 12th and from June 16th through November 
19th, lawn sprinkling was forbidden to even numbered premises on odd calendar 
days and was forbidden to odd numbered premises on even calendar days. In pre
vious years, the lawn sprinkling ban was lifted after September 15th, however, due 
t o the warmer and dryer fall in 1956, the lawn sprinkling ban was extended through 
November 19th. There was no rainfall from mid August to November 20th. 

During the summer and fall of 1957, the weather was moderate. However, 
lawn sprinkling restrictions were in force earlier in the year and extended to a 
date later in the year. Lawn sprinkling was forbidden to even numbered premises 
on odd calendar days and was forbidden to odd numbered premises on even calendc: 
days from May 1st through November 30th. There was a complete ban on lawn 
sprinkling for everyone on August 8th and 9th from 3:00pm to 9:00pm. In 1958 
and 1959, lawn sprinkling restrictions were in force from May 1st through Octo
ber 31st. 

The 1959 emergency lawn sprinkling restrictions had to be implemented 
because the service area had been expanded into the far northwestern area of the 
city to the vicinity of Nort."l. 91st Street and West Green Tree Road and because 
the North Central Booster Station at North 79th Street and West Capitol Drive was 
under construction and , therefore , was not ready to boost water into the expanded 
northwes tern area of the city. This booster station began operation July 30, 1959. 

There were no emergency lawn sprinkling restrictions required in 1960 
and 1961. However, the regular restrictions were in force from May lst through 
October 31st. The major expansion program w a s beg,inning to take effect, lesse n
ing the need for emergency lawn sprinkling restrictions. 

Whenever lawn sprinkling restrictions were implemented in the City of 
Milwaukee, all the suburbs served by the Milwaukee Wa ter Works were required 
to enforce like restrictions. 

No lawn sprinkling restrictions o f any kind were in force in 1962 because 
the complete new south side water production plant was placed in service on 
June 1, 1962, adding 100 mgpd capacity to the system. 

There have been no lawn sprinkling restrictions implemented in any yco.r 
since 1962. Restrictions were a great source of irritation and frustration to the 
customers, causing no end of complaints. 
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CHAPI'ER XV 

CONTROL CElnER 

In 1957 and early 1958, there vas considerable discussion between the 
executives of the Milwaukee Water Works on the subject "Improvement of 
Service." '!'here had been many instances when water pressures in critical 
areas of the City would fall below a level of satisfactory service without 
prior knowledge that such an occurrance vas imminent. There had been many 
complaints from customers when water pressures were so low that water could 
not be drawn on the second floor of a household or there was no water at all. 

When the Superintendent of Water Works wanted to obtain information 
relevent to low pressure conditions anywhere in the water works system, 
several telephone calls had to be made to each of the two primary pumping 
stations, to the Purification Plant, to the Menomonee Booster Station and 
to points in the distribution system to obtain information regarding the 
condition existing in the entire system. After receiving information from 
points called, information received had to be studied and appraised to develop 
a course of action to be taken. All this was time consunrl.ng and all the 
information usually was received too late to develop an effective course of 
action. Perhaps another pump could have been started at the right location; 
perhaps a pump could have been started sooner; perhaps more water could have 
been taken from storage; perhaps more water could have been taken from the 
clearwell or even a filter wash delayed. 

It was felt that appropriate actions could have been taken to correct 
low pressure occurancee if there had been instantaneous iP1ormation available 
regarding the entire Water Works system. 

The executives in their discussions came to the conclusion that some 
type of equipment should be installed that would indicate at one central 
station the condi tiona existing in all parts of the Water Works system at 
all times. 

Beginning to be manufactured at that time were electronic systems that 
would continuously collect, send and record information from various locations 
in a Water Works utility to a central point. 

Then advertisement for bids was made to purchase equipment for an electronic 
system and the Fischer and Porter company, the low bidder entered into a 
contract for delivery of a Digital Data Logger. When delivered, it was 
installed on the fourth floor or the new Municipal Building, 841 North 
Broadway. 'l'he Data Logger was capable of monitoring data from fifty points 
throughout the Milwaukee Water Works. Transcribing instruments were installed 
at the locations where vital information was to be collected, then transmitted 
over telephone wires by means of various tone signals to the Digital Data 
Logger. The tone signals were transformed into meaningful data and indicated 
on circular dials constantly showing such values. Periodically the data 
logger would automatically type out on an electric typewriter data received 
on a pre-arranged time schedule, ususally every thirty minutes. 

This monitoring system worked especially well. Data froM many points 
in the Water Works systEI'II was simulfaneously available for comparison to 
determine overall conditions and to indicate where corrections should be 
made. 

The type of information monitored was discharge pressures at pumping 
statione, pressures at points in the distribution system, especially at 
elevated tanks, quantity of flow from the purification plant and from 
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pumping stations, level of water in the clearwell and quantity of water in 
a reservoir or ground storage tank. 

The digital data logger went into operation on June 12, 1959 and quickly 
demonstrated its benefits when shortly thereafter a 36-inch water main in 
East Rampsbire Street broke at the Chicago and Northwestern Railway Company 
right- of-way. The data logger indicated the general location of the water 
main break. Water flowing from the break in the main gushed onto the 
railroad right-of-way and quickl7 washed away the road bed. The data logger 
having qui ckly indicated the location of the break, enabled the Operating 
Engineer on duty to warn the railway company of imminent danger, thus preventing 
a train wreck. A passenger train was scheduled to pass the point of the 
water main break within thirty minutes. 

Personnel for operating the equipment were drafted from various divisions 
until permanent personnel were a.ssigned early in 1960. 

In general, the Control Center proved its worth from the beginning by 
providing a centrali~ed and instantaneous picture of operations throughout 
the Water Works system at ~ given moment and greatly reducing the previous 
time lag between the occurrence of an emergency and the alerting of personnel 
to its existence. It provided accurate, efficient and invaluable information 
at a moment's notice. The cost or the Digital Data Logger installed was 
$1 oo,ooo. 

An automatic telephone system was installed in the Control Center in 
1960 to facilitate more efficient telephone service throughout the Milwaukee 
Water Works. An independent telephone number was then assigned to the 
Water Works separately from the general City departments for elimination of 
interference and faster and better communication. 

For duplicate voice communication between the Control Center and the 
operating stations, the two-w~ radio communications ~stem was expanded to 
operate in the Control Center, the No~th Point Pumping Station, the Riverside 
Pumping Station and the Linnwood Avenue Purification Plant. The two-way 
radio communication system was also installed in the Meter Division vehicles 
and the Stores Division vehicles for improvement of Service . The two-way 
radio communications system operating on a utility frequency was first 
installed in the Di~tribution Division vehicles beginning in 1952 . 

In 1967 there was pl an!1ing for an expansion and elaboration of the Contro 1 
Center. Sup~rvisory control systems and system hydraulic graphic panels were 
installed and placed in service in the first quarter of 1968. The hydraulic 
graphic panels provide a means of monitoring flows , pressures and tank water 
levels . Instead of being only a monitoring station to indicate existing 
conditions at fif ty locations in the Milwaukee Water Work~, it became a truly 
operational center from where . remote control pumps were started and stopped, 
ground storage tanks were filled or emptied. '!'he facility then became the 
nerve center for the Milwaukee Water Works. It continued to 1110nitor the 
ent ire 57stem. Beginning in 1968, the Control Center directly controlled and 
operated six booster st ations and directed the operation of the Linnwood 
Avenue Purification Plant and t he Boward Avenue Purification Plant. 

'!be coe;t of the 1 967 and 1968 expan~ion and elaboration equipment 
installed was $55, 000. 
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CHAPTER XVI 

ELEVATED TANKS 

Jackson Park Elevated Tank 

The first elevated steel storage tank in the Water Works Distribution System 
was constructed in Jackson Park in 1929 and 1930 by the Pittsburgh-Des Moines 
Steel Company. Its capacity was 1,500,000 gallons, and it was erected in a 
heavily wooded area of the park to serve the southwesterly section of the City 
in the vicinity of South 43rd Street and West Cl eveland Avenue. The installation 
of this elevated storage tank in the distribution system provided uniform water 
pressures i n what was then an outlying section of the city, and it eliminated big 
pressure drops which had occurred periodically in the past during summertime peak 
demand periods. When there is water in the elevated tank, pressures in the 
distribution system are near the maximum attainable and vary only t he vertical 
height of the tank ranging about 20 feet or about 10 psi. In 1929 this tank was 
the only storage in the high service district since .the standpipe (13,000 gallon 
capacity) at the Tenth Street and North Avenue high service pumping station was 
Shut down in 1924 . 

The Jackson Park elevated storage t~~ remained in service from 1929 until 
1962, when the top of the tank was overridden by higher water pressures pumped 
at the new Howard Avenue Pumping Station. By that time, other storage had been 
built into the high service district and this tank was no longer useful and was 
removed in 1974. 

Hawley Road Elevated Tank 

On October 31, 1930, a contract was awarded to the Chicago Bridge and Iron 
Works in the amount of $99,500 for the fabrication and erection of a 1,500,000 
gallon elevated steel water storage tank to be erected on property belonging to 
the City of Milwaukee located on the west side of North Hawley Road immediately 
south of West McKinley Avenue. The tank is 70 feet in diameter , 60 feet high, 
and its bottom is 86 feet above the foundations. The contract for constructing 
the concrete foundations was awarded to Marchese Brothers for the sum of $9,399. 
The installation of this elevated storage tank in the distribution system provided 
uniform water pressures in the western and northern section of the high service 
district, and it eliminated big pressure drops which had occurred periodically each 
summer during periods of peak demand. 

The Hawley Road elevated tank was the second elevated tank constructed, and 
with the Jackson Park elevated tank, provided total storage of 3,000,000 gallons 
in the high service district . It was placed in service on June 13 , 1931. Total 
cost of land, foundation, tank, gate house , sewer and water pipe connection, 
including engineering and inspection fees was $133,971.24. 
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In 1948, a water level indicating and recording system was installed between 
the Hawley Road elevated tank and the Riverside Pumping Station, and transmission 
of water level elevation was made over telephone line. With this system in 
operation, it was possible to perform the following: 

1. Operate the high service pumping units at Riverside Pumping Station 
and at North Point Pumping Station in accordance with the desired 
height of water in the Hawley Road elevated tank, rather than to 
maintain an unnecessary uniform maximum pressure at the Riverside 
Station. Operating per sonnel at the North Point Station received 
telephone instructions from Riverside operating personnel to coor
dinate starting and stopping of their pumps with Riverside operations. 

2. Prevent a possible overflow of the Hawley Road elevated tank should 
the tank shut-off control valve fail . 

3. Act as a gui de to determine when the Menomonee Valley Booster pumps 
should be started . This would happen when combined high service 
pumping at Riverside and at North Point stations could not maintain 
an adequate water level in the Hawley Road tank. 

Additional land adjacent to the Hawley Road tank was purchased from the City 
of Milwaukee in 1949 for the sum of $2,500. 

Beginniqg in 1948, the tank was kept in service the entire year, including 
the winter months, to provide uniform water pressures in the distribution system. 

The Hawley Road Tank remained in service from 1931 to 1968. By that time, 
newly installed pumping equipment at the new North Point Station and new pumping 
equipment at the Riverside Pumping Station operating at higher pressures overrode 
t he top of the tank. The tank was no longer useful and was taken out of service. 
By that time, other and more voluminous storage facilities had been built at more 
strategic locations. 

Lake Station Elevated Tank 

The Lake Station elevated tank became a part of the Milwaukee W~ter Works 
system when the Town of Lake was consolidated with the City of Milwaukee in April, 
1954. The tank has a capacity of 1,000,000 gallons, ~~d it is operating on the 
intermediary pressure district (a range between the low service district and the 
high service district). 

Greenfield Elevated Storage Tank 

The Greenfield Elevated Storage Tank was constructed in 1966 and 1967 and 
placed in service in May, 1967. I t has a capacity of 2,000,000 gallons and is 
located at South 89th Street and Plainfield Avenue . Its function is to stabilize 
pressures in the southwest booster district. The top of the tank is at elevation 
+400 above city datum or 188 feet above the ground at its base. Cost was 
$4)2,191.00. 
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CI{AP!'ER XVII 

AIR CONDITIONING RESTRICTIONS 

The consulting Engineers in their 1956 "Report on l~ater \vorks System" 
recommending major improvements to be made to increase the capacity of the 
\Vater \Vorks to meet the expected demands for the next twenty years,stated 
that a comparison of the rates of water usage in 1955 Hith the estimated 
requirements in 1975 was as tabulated here: 

Average Daily Demand MGD 
Maximum Daily Demand MGD 
Maxi mum Hourly Demand Rate HGD 

1955 
141.3 
251.5 
360.2 

1975 
255 
370 
615 

The estimated requirements shown for 1975 were considered, at that time, 
ample to supply all the needs of the area with an allowance for a reasonable 
amount of lawn spri nkling . The provision~ however, were not considered adequate 
to supply all water that would be required for the expected air conditioning 
load in 1975, unless measures were adopted to discourage or restrict the use 
of nonconservant types of units, and to encourage those that are of the conservant 
type. 

'~onconservant air conditioning" is defined as air conditioning installations 
that use water for once- through cooling in condensers, after which the water is 
discharged to waste.. "Conservant air conditioning" is defined as a-ir conditioning 
installations that use water for condenser cooling and recirculate the water 
through cooling towers or other external cooling means. 

Subsequent design and construction of major improvements were made in 
accordance with 1975 requirements indicated. 

Therefore, it became necessary that the Milwaukee Water Works take action 
to discourage or restrict the use of non-recirculating types of air conditioning 
units. 

Such action began on Hay 25 , 1956 when the Hilwaukee \-later \vorks submitted 
to the Public Service Commission of Wisconsin an application for a higher rate 
for nonconservant air conditioning use of water when and if the Commission granted 
a rate increase requested in the then pending application for authority to increase 
rates under Commission File 2-U-4641. 

A suggested rate was an annual charge of $20 . 00 per t on of installed non
recirculating air conditioning units over three ton capacity. The first three 
ton of any installation was to be exempt from charge. This air conditioning 
charge was to be made in addition to the cost of water used and to act as a 
deterrentto discourage installation of this type of unit. A charge for the first 
three tons was to be exempt because it was felt that residential users spould 
not receive an extra charge for air conditioning units and that the maximum 
installation in any residential premises probably would be of three-ton capacity. 
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The Public Service Commission did not · include Milwaukee's requested rate 
for air conditioning in its published order dated Hay 10, 1957. Their statement 
in the order was as here stated "Included with rates submitted by applicant 
(Milwaukee) was a schedule of rates to be applicable to customers who use water 
for air conditioning. The applicant anticipated no additional revenues from 
such proposed rates and expected the effect to be a reduction in future demands 
on the Utility. The Commission wants additional information with respect to the 
proposal on air conditioning service and will retain jurisdiction so that the 
matter can be considered further at a later date". 

Additional hearings on this subject were held in Milwaukee on July 29th 
and September 9th, 1957 and supplemental Order No. 1 to Commissions File 2-U-4641 
was dated February 17, 1958. 

Since the conservant installations require water only for 'inakeup" purposes 
such installations consume much less water than the non conservant type and ' 
during times of peak demand, onl y about 10 percent of that required by the non 
conservant type. 

The Commission's Findings of Fact in this suppl emental Order No. 1 stated: 
'The extent to which existing water using air-conditioning apparatus without water 
conserving devices are connected to the applicant's water mains has not been 
definit ely determined. Reasonable estimates indicate the existence of some such 
water using air conditioning load and the probability of an increase in such 
load with existing rates for general water service. 

"Seasonal use of water for air conditioning is limited to the sununer 
season and coincides with established peaks created by lawn sprinkling. Because 
of a relatively high rate of use during a limited season, the annual load factor 
of nonconservant water using air conditioning customers is low. Because it 
coincides with established peak demands, the additional load for air conditioning 
use of water would require the utility to increase its production capacity to 
meet such load. 

'The estimated annual cost of providing additional capacity for nonconservant 
air conditioning which uses water at the rate of one gallon · per minute (GPM) 
which would be imposed on the water utility is $17 . 37 in excess of revenues 
from sale of water at existing general service rates . If the cost of the applican~s 
existing facilities had been used to determine costs assignable to nonconservant 
air conditioning, the cost is estimated at approximately $10.15 for each ton of 
air conditioning capacity. On the basis of the above, an annual charge of $10 .00 
for each ton (i.e. amount of heat removed from air which would melt a ton• of ice 
in 24 hours) of nonconservant air conditioning equipment is reasonable. 

'~he Milwaukee Water Department has made plans for a major plant expansion 
project, the cost of which when instal led may result in an investment in plant 
that could within a few years justify the $20 .00 r ate suggested by applicant . " 

"The charge for air-conditioning water servd.ce authorized herein will 
not apply to the first three tons supplied through a single service pipe to 
one customer. The exception of the f irst three tons is reasonable for the 
reasons explained bel01-1 . 
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"Many residential air conditioning installations are of a capacity of three 
tons a: ·less. Some such installations make possible the use of discharged water 
for lawn sprinkling. Because of the above and the further fact that administration 
costs in connection with residential installations may make the application of an ad
ditional demand charge for air conditioning installations impracticable at this time 
since there are only a few such installations in service, the charge for nonconservant 
air conditioning capacity should apply only to such capacity in excess of three tons 
for each customer. 

"Certain elements were considered in connection with thr ee-ton or smaller 
installations. The general service rate schedule is a step rate and customers with 
small air conditioning installations would be expected to pay the top step rate of 12 
cents for air conditioning water as compared with 7 cents applicable to most of the 
water used for air conditioning by large·users. Annual use of 40,000 cubic feet, the 
amount included in the top block of the rate schedule at 12 cents , would result in a 
payment of $20 . 00 above the cost of 40,000 cubic feet at 7 cents per 100 cubic feet. 
With a rate of $10.00 per ton for air conditioning, this would equal the charge for a 
two-ton installation. Two- and three-ton ins tallations are most common in resi
dent ial service and the administrative costs to the Water Department would make 
it impracticable to make a charge for a three-ton residential installation if 
two-ton installations were exempted because of the cost of registration and of the 
constant surveillance that·would be necessary. 

" In prescribiq rates for air conditioning water service, a ir conditioning 
customers can be grouped into three categories. The three customer groups 
are: {1) Those who may install air conditioning in buildings to be constructed 
in the future; (2) Those who ·may install air conditioning in existing buildings; and 
(3) Those ·who now have nonconservant air conditioning installations. The first 
group ' would have no significant problem in avoiding the charge for air conditioning 
because water conserving equipment could be installed during construction of the 
building . Many of the second group could install conservation equipment, but 
a few may find the cost of building alterations such that equipment would not be 
installed. The third group would be required to install additional equipment and 
would not differ materially from the second group except that the additional equip
ment would not improve conditions for the tenant and the cost of changing an exist
ing installation would probably exceed that of a comparable new installation. The 
third group will need some time in which to make conversions. 

"The additional cost required either for customers to install conservation 
equipment for use with their water using ~ir conditi oning or the additional cost 
to the utility of furnishing service resulting from the lack of such equipment· is 
a cost which fairness and equity require should be borne by the customer so 
served. 

''It would be unreasonable to increase the cost of water service to all 
customers of the Milwaukee Water Utility: to provide facilities to enable such 
utility to meet the demand for water for nonconservant air conditioning imposed 
because of the special needs of a relatively small segment of the Utility's 
customers. 
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The Public Service Commission therefore ordered as follows: 

1 . That the City of Milwaukee, Milwaukee County, as a water public utility 
add to its schedules of rates and charges for water service the surcharge 
rates applicable to nonconservant air conditioning set forth in the 
attached appendix. 

2. That for all nonconservant air conditioning installations connected 
subsequent to February 17, 1958 the surchar ge be effective for the 
1958 season and each successive season. 

3. That for all nonconservant air conditioning installations connected 
to applicant ' s water system prior to February 17, 1958 the surcharge 
be effective for the 1959 season and each successive season. 

Subsequent to the order of February 17, 1958, a petition for review of 
this order of the Public Service Commission of \Visconsin was filed with the 
Dane County Circuit Court . . As the result of an agreement among the parties, 
the matter was remanded by the court to the Public Service Commission for the 
purpose of receiving further and additional evidence, including evidence from 
the applicant on the results of the studies then underway, including peak demands 
on the Milwaukee Water Works system. 

In an order dated June 4, 1959> t he Commission. ordered the City of 
Milwaukee, as a water public utility, to hold in abeyance the effective date 
of i t s rate schedule entitled, "Surcharge Rates for Nonconservant Air Conditioning 
and Refrigeration" pending further order of the Commission and reopened the 
proceeding for the purpose of receiving further evidence relating to rates to 
be charged for water used for nonconservant air conditioning and refrigeration. 

Further hearings were held in Milwaukee on August 6th and November 3rd, 
1959 and oral argument was held in Madison before the Commissi on on November 
25th, 1959. 

The petition for review of the February 17, 1958 Public Service Commission 
order came from the customer group that then had installed nonconservant air 
conditioning equipment on the basis that the cost of changing an existing installation 
would probably exceed that of a comparable new installation and further that 
the construction arrangement of many existing buildings did not have space 
available for installati-on of conservant type equipment. 

As a result of additional hearings t he Commission determined as follows: 
'The normal, useful life of nonconservant air conditioning equipment has been 
estimated at 10 to 15 years. The application for a higher rate for nonconservant 
air conditioning use of water was received by the Commission on May 25, 1956 
and made a matter of record in these proceedings on December 6, 1956. The 
Nilwaukee lvater Utility has plans with respect to water plant expansion that, 
when completed, will provide capacity to meet demands anticipated up to about 
1975. Such capacity will make it possible to serve existing air conditioning 
customers through at least 1970 without specific plant expansion to meet such 
demands ." 
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"It would be reasonable and just to allow existing nonconservant air 
conditioning customers Hho made the installation prior to the Commission's 
original order Hith respect thereto, to continue use of such facilities 
without a surcharge for such service until the end of the 1969 cooling season. 
Rates prescribed in the Commission's order of February 17, 1958 for water 
supplied by the Hilwaukee \~ater Utility for use by nonconservant air conditioning 
installations are reasonable and just for application to all installations 
that may be served on January 1, 1970 and for immediate applicat ion to all 
installations placed in service after February 17, 1958 . " 

Therefore on l~arch 29, 1960, the Public Service Commission ordered that 
the City of Milwaukee, as a Hater public utility, effective with the 1960 
air conditioning season, add to its schedule of rates and charges the rates 
set forth in the appendix of t he Commission order of February 17, 1958 with the 
fo l lowing additions to such schedule: 

The sur~harge shall not apply to installations of nonconservant 
air conditioning facilities made prior to February 17, 1958 until 
after January 1, 1970 from which date the surcharge shall opply 
to all installations. 

Consequently, the March 29, 1960 Commission order established the 1960 
season as the first for which air conditioning rates were to be effective . 

Further, clarification was indicated in Commission Order of May 12, 1960, 
being Supplemental Order No . 3 to File 2-U-4641, as follows; 

1. For any air-conditioning systems installed prior to February 17, 
1958 , said demand charge , Hhere applicable, shall be assessed 
beginning with the claendar year 1970. 

2. For any air-conditioning system installed' (including increased 
capacity added to existing installations) after ·February 17, 1958, 
said demand charge , where applicable, shall be assessed beginning 
with the air-conditioning season for the calendar year 1960 or the 
date of installation if after July 1, 1960. 

On February 1, 1963, the Nariner Realty Company, Milwaukee, and 35 other 
owners or lessees of office and commerical buildings located in the downtown 
area of the City of Hibvaukee requested that the Public Service Commission 
require the City of ~1ih;aukee, as a water public utility, to change its rules 
relative to the applicability of a surcharge on nonconservant air-conditioning 
facilities in such manner as to relieve certain installations noH subject to 
the charge, from such charge until January 1, 1970. 

The petitioners requested that .section·8of the Rate Order which read( as 
follows: "The surcharge shall not appl y to installations of nonconservant 
air conditioning facilities made prior to February 17, 1958 until January 1, 1970, 
from which date the surcharge shall apply to all installat:i,ons 11 be changed to 
read: 
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"The surcharge shall not apply to installations of nonconservant air 
conditioning facilities made in buildings erected prior to January 1, 1958until 
after January 1, 1970, from which date the surcharge shall apply to all in
stallations. 11 

The request of the petitioners was denied by the Public Service Com
mission. Therefore, the order stood as implemented in Supplemental Order 
No. 3 of Commission Order 2-U -4641. Denial was made in Commission Order 
2-U-5895 dated October 28 , 1963. 

In 1970 the Downtown Association and other commercial building owners 
petitioned the Public Service Commission to order the City of Milwaukee to 
eliminate application of a surcharge t o installations of nonconservant air con
ditioning facilities made prior to February 17, 1958. The Public Service Com
mission denied this request of petioners in their Order 2-U-7191 dated 
January 12, 1972. 

After petitioner's request for rehearing on Commission Order 2-U-7191 
was denied, the petitioners appealed their case to the Dane County Circuit Court. 
After hearing of the matter in court by Judge Maloney, pursuant to stipulation, 
this matter was remanded by order signed by Judge Maloney on September 16, 
1972, to the Public Service Commission for further evidence. · Hearings were 
held November 2, 1972, and December 11, 1972, and February 5, 1973. 

Consequently, the Public Service Commission, on February 20 , 1974 
in supplemental order to their File 2-U-7191 orderd as follows: 

1. That the City of Milwaukee, as a water utility, amend 
its surcharge rates for nonconservant air conditioning 
and refrigeration (Schedule A C-1) to provide that for 
installations made prior to January 1, 1974, the sur
charge be reduced to $7. 50 per ton of rated capacity 
for each ton of capacity in excess of three tons, and for 
service rendered on and after January 1, 1975, to 
$5. 00 per ton of rated capacity for each ton of capacity 
in excess of three tons. 

2. The present surcharge of $10. 00 per ton of capacity 
in excess of three tons be retained for installations of 
nonconservant air conditioning and refrigeration made 
on and after January 1, 1974. 

3. That all provisions of the surcharge rates for non
conservant air conditioning and refrigeration 
Schedule AC-1 remain unchanged. 

4. That in all other respects the application herein be 
denied. 
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The principle underlying the application of a surcharge for nonconse rvant 
. conditioning use is sound since it preserves a deterrent rate affecting in

:~:llations of water wasteful air conditioning equipment. Nonconservant users 
argue among other things, that there is currently over-capacity within the 
Milwaukee Water Works system and that, hence , there is no need to deter water 
use. However, the fact is that potable water -- one of the most basic of resources 
__ shruldbe conserved within the bounds of reasonable practicability, even when 
no current water shortage exists. 

In 1960, the installed tonnage in nonconservant air conditioning served 
was 37, 556 tons, This increased over the next several years to 38, 503 tons in 
1964 and thereafter declined to 30,924 tons in 1971. The total installed tonnage 
in conservant air conditioning served by the Milwaukee system was 10,917 tons 
in 1960, thence increasing to 60,407 tons in 1971. These changes in nonconservant 
and conservant tonnage were influenced by application of the surcharges, 

Revenue Derived from Air Condi tioning Surcharge 

1960 $ 22,147.50 
1961 27,111.25 
1962 31,482.50 
1963 35,412.50 
1964 39,308.75 
1965 44,588.75 
1966 48,833 . 75 
1967 51,362.50 
1968 69 , 286.25 
1969 76,910.00 
1970 265,878.75 
1971 264,222.28 
1972 259,710 . 58 
1973 260,734.75 
1974 186,164.45 
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APPENDIX 

Supplemental Order No. 1 Wisconsin Public Service Commission 

File No. Z-U-4641 
Dated February 17, 1958 

Surcharge Rates for Nonconservant Air Conditioning & Refrigeration 

1. Applicability 

These surcharge rates shall be applicable to nonconservant water-cooled 
air c o nditioning and/ or refrigeration units , as defined below, which are 
installed or operated for maintenance by heat removal of room or space 
temperatures which are not less than 6o•F and which are operated in 
summer months. The surcharges shall be in addition to charges at re
gular applicable rates - - -for water used by such units. 

These surcharge rates shall not apply to relatively uniform quarterly 
use for refrigeration or air conditioning or to units that have no water 
connections or are conservant units, as defined below. 

2. Definitions 

(a) "Air Conditioning" shall mean the cooling or dehumidification, or 
both, of spa ce for human occupancy through the use of equipment supplied 
with water from the Milwaukee Water Works system. 

(b) "Air Conditioning System" shall mean an individual unit, group or 
collec tion of units, or any combination of equipment which is supplied 
with water through a single- customer service pipe connected to the city 
water system, or is installed in a single building or structure. 

(c) "Installed Capacity" shall mean the total number of tons of refrigera
tion installed in one air conditioning system. One "ton of refrigeration',' 
a s a measure of capacity, shall be the heat required to melt ice at the 
rate of one ton in 24 hours. One compressor horsepower shall be con
sidered equivalent to one ton of refrigeration. Where manufacturer's 
or horsepower ratings of capacity are not available, or a question arises 
as to the accuracy of any rating, the capacity of said system or equipment 
shall be determined by the superintendent of waterworks by whatever 
means appear to him to be suitable. 

(d) A "Water Regulating Device" shall mean a regulating valve or other 
device , the purpose of which is to limit the maximum use of water to 
a predetermined rate. 
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(e) A "Water Conserving Device" shall mean a cooling tower, evaporat
ive condenser, spray pond, or other equipment by which water is cooled 
and recirculated, thereby limiting the use of water from the city water 
system to that amount required for make-up water to replace that lost 
by evaporation or by flushing of the equipment. An air conditioning sys
tern so equipped isdesignated herein as a "conservant" system, and one 
which does not include a water conserving device is herein defined as 
a 11nonconservant" system. 

(f) "Person" shall mean and incluC.e a natural p erson, firm, corporation, 
association, club, partnership, society, or any other form of organization. 

3. Permits Required 

The permit required is for the express purpose of providing a complete 
and accurate record of all water-cooled air conditioning equipment con
nected to the Milwaukee Water Works system subsequent to the effective 
date of this s~hedule. In accordance therewith, it is prescribed that: 

(a) No new installation of air conditioning equipment which requires a 
supply of water from the Milwaukee Water Works system shall be made 
after the effective date of this schedule without first obtaining a permit 
therefor from the Super-intendent of Water Works and paying a permit 
fee of $3,00. The Superintendent of Water Works shall be notified imme
diately upon the completion of said installation and prior to its being 
placed in operation. 

(b) All piping for supplying w~ter from the city water system to any 
air conditioning system, and any final waste connection made directly 
to the combined or storm sewer shall be installed by a licensed master 
plumber under plumbing permit as required by city ordinance. All such 
water piping shall terminate with a valve at the initial point of such 
air conditioning system. 

4. Registrati'on o£ Prior Installation 

(a) Any person operating or using water-cooled air conditioning equip
ment which is supplied with water from the Milwaukee Water Works s ys 
tem and which was installed prior to the effective date of this schedule 
shall, in lieu of a permit, notify the Superintendent of Water Works. of 
such existing installation within 90 day:s, and shall furnish such iniorma
tion relative to said existing air conditioning syste m as the Superintendent 
of Water Works may require. 
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5. Permitted Water Use 

(a) Any water-cooled air conditioning customer having a total rated 
capacity of more than three tons shall be equipped with water conserving 
devices, or, if not so equipped, shall be assessed an annual air conditioning 
demand charge as is hereinafter set forth. Said water conserving device 
shalllilnit the use of water from the Milwaukee Water Works system to a 
maximwn of 0. 15 gallons in a minute per ton of refrigeration when operat
ing under maximwn summer conditions. 

(b) Any water- cooled air conditioning system having a total rated 
capacity of three tons or less, shall not be subject to the annual air con
ditioning demand charge. It shall, however, be equipped with an approved 
automatic water-regulating device which will stop the flow of water when 
the air conditioning equipment is shut down and which will throttle the 
flow of water to the momentary requirements of the system. 

(c) In no event shall the use of water from the Milwaukee Water Works 
system for any nonconservant air conditioning installation, regardless of 
size, exceed a rate of one and one-half (l-l/2) gallons per minute per ton 
of refrigeration under maxilnum summer conditions. A water-regulating 
device limiting the use of water to the above maximu.m rate shall be in
stalled and placed in operation within 90 days after the effective date 
of this schedule. 

6. Annual Demand Charge 

(a) Any water-cooled air conditioning system with an installed capa
city in exce.ss of three tons, and not equipped with a water conserving 
device which limits the use of water to 0. 15 gallons a minute p er ton of 
refrigeration shall, in addition to the regular charge for water, be 
assessed an annual demand charge of $10.00 a t~n rated capacity for each 
ton of capacity in excess of three tons. Said demand charge shall be ap
plied as follows: 

( 1) For any air conditioning systems installed 
prior to the effective date of this schedule, 
said demand charge , where applicable, shall 
be assessed beginning with the calendar year 
1959 and thereafter. 

(2.) For any air conditioning system installed 
after the effective date of this schedule, 
said demand charge, where applicable, shall 
be assessed beginning with the calendar year 
1958 and thereafter. 
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(b) Any air conditioning system or equipment subject to the demand 
charge, which is installed and connected to the Milwaukee Water Works 
system after July 1st of a calendar year, shall be assessed a demand charge 
for the calendar year in question on a proportional basis as follows: 

Installation 

Prior to July 1 
Between July l & July 31 
Between August 1 & August 31 
Between September 1 & September 30 
After September 30 

Entire annual charge 
3/4 of annual charge 
1 I 2. of annual charge 
114 of annual charge 
No charge 

All subsequent years shall be assessed at the full annual 
charge. 

(c) Any air conditioning system or equipment subject to the demand 
charge which is permanently disconnected from the Milwaukee Water 
Works system or which is converted to a water-conserved type shall be 
assessed a demand charge for the calendar year i.n which such disconnec
tion or conversion is made on a proportional basis as follows: 

Disconnection or Conversion 

Prior to May 1 
Between May 1 & June 30 
Between July 1 & July 30 
Between August 1 & September 30 
After September 30 

·No c h arge 
1 I 4 of annual charge 
1 I 2. of annual charge 
314 of annual charge 
Entire annual charge 

Said demand charge shall be based upon the date of the disconnection 
or conversion. 

(d) The annual demand charge shall be billed in one sum on the water 
bill for the final quarter of the year and shall be due and payable with 
said water bill. All rules and regulations of the Milwaukee Water Works 
applying to delinquency in payment of said water bill shall apply also to 
the payment of the air conditioning demand charge. 

7. Gharge a Lien on Property 

Air Conditioning Demand .Charges shall be taxed and collected and shall 
be a lien on the property served in the same manner as water rates are 
taxed and collected under the provisions oJ the Wisconsin Statutes and as 
the same have been from time to time amended or re-created. 
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CHAPTER XVIII 
METERS AND METERING 

Up to 1877, meters were in the experimental stage and only six were in use in 
Milwaukee . There was no systematic inspection of plumbing fixtures and service 
piping from the water main in the street to buildings. The plumber installing 
these items had a free hand and many times the property owner was saddled with 
inferior plumbing. 

Therefore in 1877, a licensed plumbing inspector was appointed in the 
Water Department to inspect plumbing installations and require compliance with 
specifications. 

Until 1878 there was no Heter Division. The few meters that had been 
installed were under the supervision of the Superintendent of Distribution. A 
Superintendent of Meters was appointed in 1878 and all metering activities 
were transferred to him. His administration office was located in the south
west section, first -floor, of the City Hall. The Superintendent of Heters 
then established a meter repair and meter testing shop located in the basement 
of the first City Hall and later in the basement of the present City Hall. 

Installation of meters on premises was then performed by Division of 
Heters forces. Transportation to premises was by horse and wagon. The horse 
barn and wagon shed were located on the water reservoir grounds in the vic inity 
of Booth and ~leinecke Streets. 

In 1878 it was reported that there was at that time an extraordinary 
increase in the consumption of water due to waste and plumbing leaks on private 
property over previous years . Charge for water to most customers was being made 
on an unmetered basis , and since there were only a few meters to measure water 
used, most customers were not interested in conserving water; they would keep 
faucets open and let water run to waste . If this divergence continued, additional 
pumps would be needed but sufficient money was not available to purchas·e them. 
It was believed to be a premise that there was no remedy to stop such wasting 
and leaks in plumbing except to purchase water meters sufficient in number at 
least to gather information and to positively determine how to adjust these 
conflicting interests and thereby increas.e t~e intake of revenue. 

On April 15, 1879, the Common Council adopted an ordinance, entitled, 
"An Ordinance to Authorize the Board of Public \~orks to Measure Hater to 
Con~umers, supplied -from the City Water Works, by meter or indicator measurement, 
and to authorize the City Comptroller to credit the Water Department fund for 
water consumed by the various departments of the City." 

This ordinance accomplished two t hings, viz; i t ended the furnishing 
of free water to municipal buildings, and required the installation of meters 
in the first instance for the purpose of obtaining accurate measurement of 

. water actually cons urned by a customer. 
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The first meters acquired were indicators on hydraulic devices .such as 
hydraulic elevators or hydraulic motors and Worthington Meters. Whenever the 
Board of Public Works tested and approved any other meter, the same could be 
used in lieu of the Worthington Meter. Indicators determined water used by 
obtaining the area of the piston in a hydraulic device and measuring the number 
of feet the piston traveled during a given period of time. The product of 
these two items would be cubic feet of water used. 

After some meters had been installed, comparative meter recorded flow 
tests made in 1882 showed that there was an enormous amount of water wasted 
annually through unmetered consumer services . On some days when air temperature 
was quite low, consumption suddenly increased at once three to four hundred 
gallons per day per customer. During cold nights total consumption of water 
between the hour of 10:00 PM until 6:00 AM had been found to be greater than 
during any other eight hours during any day. This was caused by consumers 
allowing water to waste in order to prevent freezing in the pipes. In the 
business section of the City a great many closets were permitted to run day and 
night . 

How great this reckless waste of water was, had been demonstrated by the 
placing of the few meters that were installed by that time. 

The following table shows the resul t of meter observation of what was 
used in a few instances the first month after the meter was connected, and 
what, by economical use, the consumers had reduced to average monthly con
sumption. 

Consumption the Average Metered Monthly 
first month ConsumEtion Difference 

89,775 gals . 60,900 gals. 28,875 gals. 
190,500 II 24,000 II 166,500 II 

123,600 II 39' 750 II 83, 850 It 

66,750 II 28,500 11 38 ,250 t1 

90,000 11 15 ,ooo II 75,000 t1 

161,375 n 57' 750 II 103,625 tl 

435,140 II 300,000 II 135,140 " 
147,000 II 18,000 II 129,000 It 

83,000 II 23,385 II 59,165 " 
203,800 It 5,800 II 198 ,ooo " 

When Mr. Benzenberg became City Engineer in 1882 to succeed Moses Lane, 
he pushed the meter question as the on"ly fai r means to determine accurate 
water usage and conserve its use. 

By the end of 1882 there were 106 indicators and ~1 meters in use and, 
although these controlled only 208 taps and branches out of 7,952 in use and 
the water so measured was only about 10% of the entire water consumed, yet 
over 22 percent of the entire water revenue was collected from water so 
measured. Of the 91 meters in use, 70 were owned by the City and 21 privately 
owned. 
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It seemed that the excessive wasting of water could be effectually stopped 
only by placing meters, and these should be placed on the service~ to all 
businesses and manufacturing places where no care was being taken to prevent 
the useless wasting of water. The consumer then soon practiced economy or 
paid for his negligence . 

Mandatory Meter Installation Required 

At the 1885 - 1886 session of the State Legislature, a law was passed 
authorizing mandatory installation of water meters on service pipes supplying 
all places of business. As soon as the rules and regulations had been 
amended t o incl ude t his requirement and approved by the Common Council, notices 
were sent as required, informing customers that the installation of meters was 
required per approved specifications. Host customers complied with thi s 
requirement on the first notification. Those who did not comply were deprived 
of their water supply. The first meters installed under this notice were 
placed by the end of July and by the end of the year 1887, 958 meters had been 
installed. The consumption of water increased steadily during each week of 
the year until August, when the effect of the Meter Program began to make 
itself manifest. Thereafter, the weekly consumption began to decrease uniformly 
from 165,582 ,168 gallons consumed during the first week in August down to 
121,811,205 gallons consumed during the l ast week in the year, a reduction of 
over 40,000,000 gallons or a 28 percent reduction in twenty- one weeks. By the 
end of the year 1888, 1795 meters had been i nstalled. This enforced meter 
installation requirement rescued the Water Works from a serious water supply 
shortage during the fall of 1887 when there was only a 5 percent reserve pumpage 
capacity without funds or authority wherewith to increase pumpi ng capacity. 

Seventy Percent Hetered - 1898 

Sevent y percent of all private water pipe connections in service in 1898 
were metered. This metered service included water supplied to all railways , 
manufacturers and business purposes, houses in the City, as well as that 
furnished for power purposes, and yet the amount of water metered did not 
exceed that supplied to the other thirty percent of water takers whose supply 
was not metered and was used for domestic purposes generally. 

The adoption of the new flat meter r ate in 1898 was intended to make the 
meter system still more popular and induce many more customers t o install meters 
in their service pipes. The new flat meter rate was ~ cents per hundred 
cubic feet plus $1.00 per annum for reading the meter. 

Not withstanding the enormous waste t hat was experienced among many of 
the unmetered consumers, the cons umption per capita per day had been brought 
down to 80 gallons, while the daily consumption per tap had been reduced to 
644 gallons in 1898; in 1880 consumption per tap had been 1,781 gallons. 

In 1909 , it was recommended that gr ound should be purchased for the 
construction of a meter repair and testing shop, as the basement of the 
City Hall was no longer considered to be the proper place for a meter repair 
shop. 

In 1912, the first motor truck was purchased to replace horse and wagon 
transportat ion previously used in the Meter Division. The horse and wagon 
barns were located in the Kilbourn Park area. 
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In 1912, a system of inspection and _sealing fire protection services on 
private property and an annual charge therefore was inaugurated, Fire 
protection services were to be used only to provide water to extinguish fires 
through sprinkling systems. Because they are used infrequently, they are 
unmetered. The system of inspection and sealing had to be inaugurated to 
curb illicit use of water from unmetered fire sprinkler systems, such as 
washing grain, f illing boilers, flushing sewers, sprinkling grounds and 
various other purposes. 

The year 1912, was an exceptional one for the Meter Division, because 
of the increased amount of work, due to the severe cold winter which caused 
several thousand meters to freeze and burst , thus requiring replacement. 
Several pieces of additional equipment were purchased for the repair shop, 
including a shaper, a pipe cutting machine, a drill press and a wet tool 
grinder, all equipped with electric motor drive. These items, in addition 
to those previously installed, made the machine shop complete. 

The new shaper was of great assistance because work could then be 
turned out on this machine in 15 to 20 minutes that formerly took a man 
several hours to do by hand. This machine not only saved time, but the 
work could be turned out perfectly. The same was true of the new drill press; 
the work could be done in less time and more accurately. 

In 1912 a one-ton automobile truck was purchased to take care of far out 
trips to install or test meters on private premises. The use of this truck 
enabled the Meter Division to shorten the length of the r uns by teams of horses, 
resulting in horse teams do ing more work. The success of this one automobile 
truck was so marked that it was.recommended that another truck be purchased to 
replace one of the horses that was of no further service and to take care of 
increasing meter installation work. 

Large water meters were tested on private premises by connecting a 
proven· or tested meter to the one being tested~ The large meters in the 
large manufacturing plants, breweries, tanneries, railroad company shops and 
others were so tested. Many large mete·rs tested showed 2 to 40 percent under 
registration, resulting in an annual revenue loss of about $20,000. 

Heters were installed in 1912 in all Pub lie buildings, fire houses, 
police patrol buildings, natatoriums and others as well as in public parks. 

Due to the enormous wasting of water through unmetered services, the 
\oJater Department was obliged to enforce the metering of wasteful premises 
under the rules which gave the necessary authority where wastage could be 
proven. In some instances, consumers were wasting water at the rate of two 
to five hundred dollars per year on an annual flat rate payment of eight to 
ten dollars. Defective plumbing, such as leaking closet valves, leaky faucets 
and leaks in service pipes, were the main cause of the wastage. In several 
places, the closet valves were held open by menas of a block of wood, permitting 
water to run continuous ly. 
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Popularity of Meters Among Water Consumers 

A law was passed by the State Legislature in 1913 that required all 
water consumers to provide meters, including parks and all municipal buildings. 
The record shows that many meters had been installed voluntarily before 1913. 
The large increase of voluntary meter installations each year, as shown in 
the accompanying schedule , clearly shows their popularity among water consumers 
who understood the benefit they derived by assuming the responsibility of their 
individual cases and paying directly for the water furnished them instead of 
sharing in paying for the possible waste and extravagance of others. Measurement 
is the only just and equitable form upon which to base the charge for water, 
making the careless and wasteful consumer directly responsible for his wastage. 
So long as some people will waste water without the knowledge of the water 
utility and cannot be held personally responsible for it , the rates of those 
in the same class with them must be fixed high enough, if possible, to cover 
this waste of water. An injustice may hereby be done the careful customer but 
he can take the remedy by removing himself from that class of takers by 
putting in a meter and entering into an agreement which makes him independent 
of the waste or extravagance of others and applies only to the conditions of 
his water service. 

In order that the few remaining unmetered services be placed on a metered 
basis, the Hater Department in 1912 made application to the Railroad Commission 
of lvisconsin (Preregulatory agency to the present Public Service Commission) 
for the necessary authority to compel installation of meters. In a formal 
order issued by the Railroad Commission, it "authorized the City of Milwaukee 
to require the installation of water meters of such type or types as shall 
be approved by the l~ater Department upon all unmetered services to which water 
is supplied by the City. 11 This order went into effect on Hay 1, 1913. 

Milwaukee now had a 100 percent metering program. To show the effect of 
this program, the table below shows the average daily water consumption from 
year to year before and after the program was instituted. The difference between 
earlier years increases and the 1913 year decrease represents water wastage 
which placed unnecessary burden on all facilities that required additional 
capital expenditures. 

Year 

1909 
1910 
1911 
1912 
1918 

Annual Average Daily Water Consumption 

Average Daily Gallons 

2,304,626 
6,407,698 
2,259,804 
2,779,178 

370,424 

In 1913, the Water Department prohibited the use of cast iron water meters 
in sizes 5/8-inch to 2-inches inclusive. Thereafter, meters in these sizes 
had to be of the best bronze composition because bronze meters were cleaner, 
more sanitary, would not corrode and were less apt to get out of repair than 
iron meters. The use of bronze water meters made metering more popular with 
the customers. 
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Sand in Meters 

In 1914, it was noted that the \-later Works had been burdened each 
year with a great deal of labor and other expense because of the large 
number of meters in the system that required attention by reason of ·sand 
from the distribution system finding its way into meters, until the volume 
of water running through the meter was greatly diminished or stopped 
entirely, or the meter failed to register. After a thorough investigation, 
it was determined that the sand distributed throughout the Distribution 
System was an accumulation that entered the system when the 36- inch diameter 
lake ·intake was in operation prior to 1895. It was determined that the 
crib at the end of this intake pipe, being located only 2100 feet from 
the shore shaft, with only 10 feet of water above it was susceptible to 
wave action near the shore where lake water was roiling with sand. Steps 
were taken t o flush the distribution system by opening hydrants in the 
expectation t hat flushing operations would greatly diminish the number of 
meters requiring attention because of sand troubles . The great amount of 
sand in the system could not be removed by one flushing and as the flushing 
was done during daylight hours, a large number of meters were "sanded 11 

where the consumer used the water service while the flushing operat·ion was 
in progress and the water was in an extremely roily condition. As it is 
not practicable to shul off the supply while the mains are being flushed, 
future flushing operat ions were performed at night when nearly all services 
were inactive. Essentially, water meters are the cash registers in the 
system, therefore, sand had to be removed from the mains so that meters 
could operate at full efficiency to produce f ull revenue to the department . 

Two Ford Runabouts were purchased in 1915, one to take care of 
emergency calls which required immediate attention, and the other to look 
after repairs of meters on premises. The latter car was converted into a 
light truck. These machines made it possible to give prompt service which 
was considered to be very essential in the Meter Divis ion. 

Private Fire Hydrants 

The system of sealing f ire hydrants located beyond the City limits in 
an effort to prevent unauthorized use of water therefrom was continued in 
1916 as in the past. 

As was the experience of the division in the prior two years, no 
trouble was occasioned in maintaining these seals intact, except on those 
hydrants located in the Village of West Mi lwaukee. 

Inasmuch as constant supervision was maintained, no evidence of 
illegal use of water was observed. While the destruction of the seals is, 
to say the least, very annoying to the division, it appears that no damage 
was caused by persons operating the hydrants and, therefore, the water loss 
had been of little or no consideration. This class of service necessitated 
119 inspections during the year, 1916. 

160 



   

Fire Ci sterns 

Through imperfectly closed valves or a defective condition thereof, 
the f i re cisterns in the City have i n the past caused considerable wastage 
of water. Frequently, in the operat ion ~f these cisterns during a fire, 
it became necessary to partially close tne va l ve to reduce the flow of water 
to the suction requirements of the engine . Such partial closing had a 
tendency to wear the valve gates, thereby causing leakage when closed, A 
s urvey made by the Heter Divis ion i n 1914-1915 disclosed considerable leakage 
from th is cause which , however, was remedied by the Division of Distribution 
by repa iring or replac i ng leaking valves. During t he year 1916, a re
inspection of a number of these cisterns was made with the result that 36 
cisterns had defective valves, causing a wastage of approximate l y 73,000,000 
gallons per annum. 

Hydraulic Elevators 

Under the class of service known as hydraulic elevat ors , is included 
those elevators, upon which revenue is derived upon the "travel and 
displacement" basis, r ather than on the metering of the entire elevator service 
pipe . The installat i ons so equipped are of an early date and undoubtedly 
were granted th is met hod of control ow ing to the retardation of flow occasioned 
by the type of metering in genera l servi ce at that time , as well as their 
cost of installation. By 1916, meters, had overcome both these objections. 

While considerable iC'Ipr ovement had been made by 1916 in the type of 
elevator indicators used over those originally installed, the fact was not 
O\'erl ooked t hat these indicat ors recorded only the trave l of the elevator 
from \vhich, having the stroke and the diameter of the piston, a computation 
was made of the amount of water requi red for the movement of the elevator, 
and di d not record any leakage of valves, pistons or service pipe . ,A, 
Hastage of any conside:table extent in these premises was preventable only . 
at the expense of constant ins pection of the valves, mains and trackage of 
the indicator. 

Inasmuch as this was not strictly a metered service and t herefore, 
not in accor dance with the 1913 Order of the Railroad Corrmission of 
Wiscons in relative to me t eri ng of water services (automatic fire service 
systems excepted) and 1~as a source of expense to the City in the ma i ntenance 
of freedom f rom waste or mis use, steps were taken beginning in the year 1917 
towards the installation of meters on each elevator service pipe. 

Of the 32 elevators inspected in 1916, minor valve leakage was found 
in 10 premises and leakage of service pipes was found i n two places 
approximat i ng 15 ,000 gallons per day, or 5 ,475,000 gallons per year . On 
December 31, 1916, there were 201 elevators equipped with these indicator 
devices. 
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The maximum number of hydraulic indicators existing in the system 
was 259 in 1904, the number reducing each year thereafter until only 3 
remained in service in 19?3. The installation of new hydraulic indicators 
was prohibited after 1925. 

In 1920, i t was stated that for a number of years the Heter Divis i on 
had been urging the erection of a new meter repair and testing shop to 
properly conduct its operations. The shop then located in the basement 
of the City Hall, had become too congested for economical operation and was 
too unsanitary. At various periods of time, proceedings were started for 
the erection of a building on sites owned by the Milwaukee Water Works only 
to be deferred for the consideration of a general City repair shop building 
or the urgent use of the property for other purposes. 

However in 1920, a site 60 x 120 feet on the west side of Narket 
Street south of J ohnson Street (Highland Avenue) was purchased for the sum 
of $13,200. This site is l~ blocks north of the City Hall. Plans for a 
50 x 120 foot one story building of steel and brick construction having a 
concrete basement were drawn and on June 29, 1920, proposals were opened 
for its erection. The total of the proposals was $5? , 662 . This new shop 
was ready for occupancy early in 1921. 

The Meter repair shop equipment was then moved from the City Hall 
basement to the new meter repair shop building in the month of Narch 1921. 

The Milwaukee water supply system has been comparatively free from 
cross connections with a supply from a foreign source. Where such connections 
existed, they had been on the older, private fire protection systems along 
the rivers where fire pumps with river water suction had been installed. 
Following a survey of all industrial and mercantile services made in 1911-
1912, an order was issued to abandon the use of river water fire pumps by 
closing and sealing the pump discharge valve and to maintain the general 
system check valve in perfect condition. Honthly inspections of these 
premises showed that the order was complied with at all times . Therefore, 
the Milwaukee water suppl y was not endangered by these cross connections 
with a foreign water supply. Nevertheless, the \hsconsin State Board of 
Health advised that such connections must be protected by an approved 
double type check valve with test valves and gauge cocks and that a monthly 
report to the State Board of Health be made on the test and condition of 
check valves. 

In 1929, twelve river water cross connections existed. By the end 
of 1943, the number had been reduced from 12 to 6. There were six plants 
in this City whose city water supplied automatic sprinkler services cross
connected with an unpotable river water supply. The sprinkler system 
installations in the event of fi re at these plants, are reinforced at a 
considerably higher pressure, by steam engines or electric motors pumping 
river water directly into these lines. When this occurs, double check 
valves prevent the river water from entering the City water mains . 
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By 1959 the number of existing river water cross connections was 
reduced from 6 to 5, by 1964, three existed, in 1968 t wo existed. The 
last two cross connections were eliminated in July, 1971. The customers 
of the utility can indeed breathe a sigh of relief to have these potentially 
dangerous cross connections eliminated entirely, while the double check 
valves and monthly ins~ection and test surveillance provided a safe, 
~rotective measure; yet the possibility of a mechanical failure was ever 
present. 

On July 17, 1935, the Common Council adopted a resol ution which 
amended the Rules and Regulat ions of the Milwaukee Water Works, making 
the maintenance of water meters an operating expense of the utility instead 
of a charge against the water user, except when the meter is damaged by 
frost, heat, negligence or other such cause. 

The sale of meters by the Milwaukee Water \vorks to homeowners for 
replacement of condemned meters was approved by the Common Council on 
April 10; 1951. 

Previous to 1952, meters were sold to water customers by plumbers. 
However , beginning January 1, 1952, the policy was changed by the Common 
Council to require t he purchase of meters from the utility. This change 
in policy insured better control over a vital water works facility and 
insured a more reasonable cost to the customer. 

City Ordinance 447 approved November 1, 1960, provided for replacement 
of water meters at the discretion of the Utili ty and granted custody and 
control of all meters in the system to the utility. This program became 
effective January l, 1961. The effective lire of a meter is generally 
considered to be 35 years. It was believed that the utility should have 
complete control of the meter replacement program to insure accurate 
measurement of the product which the utility sells. Accurate measurement 
of its product is t he basis for collection of revenue due the utility. 

The Public Service Commission requires that the Utility test every 
meter at every eight year period of operation. 

Installation of automatic sprinkler services began in 1883, maximum 
allowable not over 4-inches in diameter. Charge for this type of service 
until 1921 was made on a flat rate charge per square foot of floor area 
protected, number of sprinkler heads, or meterage. of the system. However, 
in 1921 when a new rate schedule went into effect, the basis for charge 
was changed to a flat charge depending upon the size of the connection of 
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such system with the City main . Before 1921, it had been the policy of 
the Milwaukee Water \vorks to refuse the connections of automatic s prinkler 
service pipe of greater diameter than 4-inches with the City main. The 
sizes then used were either 4-inches or 3-inches . The insistence of Fire 
Insurance Engineers that the supply from the street main be not less than 
six inches l ed to the practice of inserting two four-inch connections in 
the main to be joined and connected to the six-inch fire main on private 
premises . Then the Milwaukee Water Works changed its policy in 1921 to 
permit a minimum of 6-inch automatic sprinkler service pipe to be connected 
to the City main . The rate then established was $25.00 per annum for each 
4-inch branch connection and $50.00 per annum for each 6-inch branch 
connection. Water flows through this type of service only when a fire 
occurs in the building to which it is connected or when the service is 
tested. The charge per annum is considered a demand charge for the privileJ 
of having water service available when a demand for fire protection is made 
In 1945, the Water \o/orks policy permitted the connecti on of an 8-inch 
branch to an 8-inch or larger main. In 1964 the utility permitted the 
connection of a 12-inch branch to a 12-inch or larger ma in for this class 
of service. Being unmetered, these systems are sealed to prevent use of 
water illegally and are subject to inspection. They are unmetered because 
meters would impede the large volune of water flow required to fight a 
fire in the area the sprinkler system is designed to protect. 

The organization of the Meter Division in 1917 was as follows: 

Superintendent 1 
Water Waste Inspector 1 
Chief Clerk 1 
;}unior Clerk 1 
Junior Clerk Stenographer 1 

TarAL = 29 

Shop foreman 
Machinist 
Storekeeper 
Meter Repairers 
Meter Repair Helpers 

1 
l 
1 

13 
8 

Beginning during the earliest years, quite a number of Public Horse 
drinking troughs were built in various streets throughout the City . Servic 
to these troughs were not metered but an annual flat rate charge was made 
to the City. Horse drinking troughs went out of existence by 1920. 

Personnel drinking fountains (called bubblers in Milwaukee) were 
installed in sidewalk areas in various areas of the city as early as 1900 
and some replacement fountains are in existance to date. They are not 
metered; charge to the City is made on an annual flat rate basis . 
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Hydrants are not metered because meters would impede the large volume 
of water flow required for fighting fires . Charge to the City for water 
used to fight fires and for installation and maintenance of hydrants is 
made on an annual basis called Public Fire Protection Service; such charge 
in 1973 was $1,287,309.00. 

Heters and Services in Use 

Number of 
Number of Customer Automatic 
Services in Use * Sprinkler Number of Hydraulic 

Notes Year 5/8 11 to 1611 Incl. Slstems in Use Indicators in Use 

*Taps 1871 0 0 0 
and 1872 0 0 0 
Branches 1873 332 0 0 

181u 1787 0 5 
1875 3o64 0 29 
1876 3453 0 47 
1877 4109 0 6o 
1878 5083 0 74 
1879 5892 0 84 
1880 6190 0 97 
1881 6h85 0 1 01 
1882 7952 0 106 
1883 8879 1 122 
1884 9854 3 , 34 
1885 10107 6 141 
1886 11303 10 139 
1887 12393 1 3 1 so 
1888 13416 17 165 
1889 14528 21 170 
1890 15486 24 177 
1891 16378 27 192 
1 89._2 18001 31 203 
1893 20036 33 215 
1894 22184 37 229 
1895 2hh26 41 234 
1896 26346 44 231 
1897 28162 49 235 

70% ----- 1898 3o646 53 230 
Domestic 1899 32462 56 235 
Supply is 1900 3L162 61 239 
metered 

l6S 

Number of 
Meters in U~ 

0 
0 
0 
0 
0 
0 
6 
7 

10 
26 
28 
91 

221 
403 
572 
871 
958 

1795 
4749 
5876 
7526 
90o8 

11347 
13581 
15951 
17930 
19966 
22098 
25639 
28)86 



   

) 
Meters and Services in Use 

) Nurrber of 
Number of Customer Automatic 

) Services in Use * Sprinkler Number of Hydraulic Number of 
~7otes Yea::- 518" to 16" I:lcl. S;t:stems i n Use Indicators in Use Meters in Use 

) 
1901 36, 323 65 243 31 , 114 

) 1902 38, 162 69 246 33,81 7 
1903 40,036 75 250 36, 415 

J 190h 42,1 00 81 259 39,1 J8 
1905 44, 096 87 255 41 ,828 

J 
1906 46, 128 93 255 44,022 
1907 48, 036 99 255 u6,397 
1908 so, 120 1 os 258 49,053 ) 1909 52,220 1 1 1 2)0 51,120 
1910 54,328 117 248 53,051 

)100% 
1911 56,568 124 236 55,291 
1912 58, 357 132 231 57 ,657 

) Domestic--191 J 59 ,603 146 219 59,233 
Supply is 1914 61 , 355 157 213 60,958 

)metered. 1915 63,423 173 212 62 ,188 
1916 6J , 91 4 189 201 63,277 

until 1917 64,968 396 198 64,325 .J 1921, the 1918 65,721 412 194 65,072 
maximum 1919 66,422 424 187 65,769 :J ::;ize 1920 67' 719 468 182 67,056 
automatic 1921 69 , 329 M7 175 68 , 438 :J sprinkler 1922 71 , 209 480 170 70, 298 size 1923 73,789 490 165 72,846 :l permitted 1924 76,613 520 159 75, 654 
\•.' '3.5 4" 1925 79 , 631 526 156 78,650 

~ diame:er. 1926 83,135 535 151 82,157 1927 85, 221 556 146 84, 217 beginning 1928 87, 392 563 126 86, 386 .::3 1921, the 1929 90, 545 575 1 21 90,545 maximum 1930 92,143 572 116 92, 11J3 :J size 1931 93 , 056 573 11 0 93,056 ~ automatic 1932 93 , 348 568 105 93 ,348 :J sprinkler 1933 93, 531 560 1 os 93,531 Gy-stem 1934 93 , 588 548 105 93 , 588 :::l service 1935 94,839 561 100 93 ,837 permitted 1936 9) , 306 565 95 94, 284 was 6" 1937 96 , 037 570 94 94',947 :J diameter, 1938 96,530 574 91 95,360 
1939 97 1142 576 90 95,976 :J 1940 97,363 561 75 96, 607 

:J 

::J 
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Meters and Services in Use 

Number of 
Number of Customer Automatic 
Services in Use * Sprinkler Number of Hydraulic Number of 

Notes Year 5/8 11 to 16 11 Incl. S;tstems in Use Indicators in Use Meters in w:.' 
1941 98,291 $61 73 97,086 
1942 99,157 572 67 97,955 
19o3 99,61 2 585 65 98,393 
1 9 !.~ 4 100,1 74 590 64 98,950 

Beginning-1 945 100, 433 598 64 99,205 
1 945, the 1946 101 ,289 616 56 100,049 
maximum 1947 102,799 615 55 101 ,566 ~, size 1948 104,258 630 53 103,497 
automatic 1949 1 06,658 636 47 1 06, OO}J 
sprinkler 1950 109,538 650 44 108 , 687 
system 1951 113,757 654 41 112, 810 
service 1952 117,019 660 40 116,431 ( 
permitted 1953 1 20, 598 674 39 119,922 
was 8 11 195L 128,808 683 39 127,334 ( 
diameter. 1955 132,687 689 38 131,410 

1956 1 J6, 1 20 708 33 134,843 ' 1957 1 L0,3RO 705 32 138,547 
1958 144,6u7 704 32 141 ,840 

' 1959 147,867 702 32 145,356 
1960 1 51 , ?05 722 18 1 h7 ,946 

' 1961 153,955 736 16 154, 072 
1962 153,955 765 15 1$8' 242 

' 1963 155' 109 785 1u 160,255 
Beginning-1 964 156,576 809 11 158,723 
1964, the 1965 158,539 833 8 160, 461 ' max i111UJ11 1966 159,839 867 6 162,735 
size 1967 160,523 932 5 158,094 ' automatic 1968 158, 009 973 3 161,246 
sprin.l{ler 1 969 158,363 1009 3 165, 1 o8 

' system 1970 158, 577 1 OLJ 3 161 ,954 
service 1971 158,965 1062 3 163,51 0 

' permitt ed 1 972 1 59, 461 1096 3 161 '11 4 
was 1211 1973 159,809 11 58 3 165,336 

' diameter. 197~ 159,034 1198 3 165 ,316 

' 
' 
' ' 
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The map above shows part of the Milwaukee County and the area served by the Milwaukee Water Works; totaling 
over 148 6quare miles, or 61 percent of the total counLy area at the end of 1969. 

Shown on the map are two purification plants , two water intakes, four major pumping s tations (one of which is a 
raw water pumping station), and various booster pumping stations which assist in maintaining proper pressure 
throughout the system. 



 

  

CHAPTER XIX 

SERVICE TO SUBURBS AND OTHER OUT-OF-CITY SERVICE 

For all except five years of its existence, the City of Milwaukee has 
shared its water works service with individual customers located outside of the 
city and with adjacent suburbs. By 1879 ~ a large industrial complex ~loying 
hundreds of workmen, having the characteristics of railroad shops, located in 
the Menomonee Valley. southwest of Western Avenue (35th Street) and Canal Street, 
was in dire need of a water supply. 

Chicago , Milwaukee and Saint Paul Railroad 

The Chicago, Milwaukee and St. Paul Railroad Company made application to the 
City of Milwaukee in 1879 for water service to supply their railroad shops. The 
City approved their request for water service and thereby took action for the first 
time to supply water service outside of the City Limits. The Milwaukee Road, as 
the railroad is known, then installed a 12-inch diameter water main from their 
shops i n the Menmoonee Valley to Western Avenue and Canal Street and from there 
northeasterly - to a point where connecti on was made to a Milwaukee low service 
water main. This 12-inch main was identi fied as Branch No. 144. 

It was noted that by 1912 the Milwaukee Road shops located in the Menomonee 
Valley, still just outside of the City Limits, had for a long time been complain
ing of the lack of water pressure at cert ain hours of the day, which seriously 
interfered with their operations. Because these railroad shops were the largest 
consumers of water from the Milwaukee Water Works at that time, employing about 
6,000 City residents, a decision was made to switch their supply from low service 
to high service by making connections to high service water mains at two locations; 
one at 25th Street and St. Paul Avenue and another at 34th Str eet and Canal Street . 
By making connections at two different points, it was found that an ample supply 
of water to meet all demands of the shops could be furnished without decreasing 
pressures more than two to five pounds per square inch within a radius of a half 
mile in adjoining residential areas. 

National Home, Division of Veterans Service 

The second time that t.l)e Common Council of the City of Milwaukee authorized 
water service outside of City boundaries was in 1890, when it gave a permit to 
the authorities of the Northwestern Branch of the National Home, Division of 
Veterans Services, to connect 3,144 feet of 12-inch and 3,831 feet of 10-inch 
water main from their main buildings to the City distribution system at the 
crossing of Western Avenue {35th Street) and St. Paul Avenue. To these water 
mains, the National Home added 3,427 feet of 6-inch main and 600 feet of 10-inch 
main and connected them to their system of lesser sized water mains. 

The National Home system of mains was supplied from the City High Service 
Pumping Station at Tenth and North Streets, which was capable of pumping water to 
the topmost floor in the tower, an elevation about 190 feet above city datum, 
and providing a pressure of from 40 to 80 psi at hydrants on their grounds. 
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The supply to the National Home was passed through a 6-inch "union" rotary meter. 
The National Home was annexed to the City at a later date. 

Village of North Milwaukee 

Early in 1903, the City of Milwaukee entered into a contract with the Village 
of North Milwaukee for supplying the Village with water. For that purpose, the 
eight-inch water main ending at the No~thern Milwaukee City Limits in Hopkins 
street was extended on Hopkins Road through the Town of Milwaukee to 28th Street 
and thence north in 28th Street to the southern limits of the Village of North 
Milwaukee. A meter house containing two six-inch crown meters was built near the 
intersection of Hopkins Road and 28th Street. The total length of pipe laid by 
the Village within its limits was five miles, varying in size from four to eight 
inches. The entire work was contracted and paid for by the Village of North 
Milwaukee, but constructed under the supervision of ~he Milwaukee Water Works. 
Water service was provided on a wholesale basis, which means that City of 
Milwaukee responsibility ended at the meter house. 

An additional feeder main, 12 inches in diameter, was constructed in 1915 
by the Village of North Milwaukee in and along the Cedarburg Plank Road 
(extension of Teutonia Avenue) from the northern limits of the City of Milwaukee 
to Hampton Avenue and then reduced to 8 inches diameter in and along Hampton 
Avenue from the Cedarburg Plank Road to Webster Boulevard. This water main gave 
the Village of North Milwaukee two separate connections from the City of 
Milwaukee. 

The Village of North Milwaukee water mains became the property of the 
Milwaukee Water Works when the Village of North Milwaukee was consolidated with 
the City of Milwaukee on January 1, 1929. At that time, the meter building and 
meters were removed. 17,000 retail customers were added to the City of Milwaukee. 

Out of Town Service to Individual Customers 

By 1915, the Milwaukee Water Works was fUrnishing water to a varying number 
of individual customers bordering City of Milwaukee limits in the Town of Lake, 
Town of Milwaukee, Town of Greenfield, and Town of Wauwatosa . 

Village of East Milwaukee (Shorewood) 

The Village of East Milwaukee in 1903 asked for a contract with the City of 
Milwaukee for supplying water to their Village. The City of Milwaukee Common 
Council granted their request for a contract, and the Village of East Milwaukee 
established a water distribution system within its Village limits. Water supply 
to the Village started in 1904. Metering points were established i n Edgewood 
Avenue at Oakland Avenue. 

On Ju'ne 29, 19 34, a contract was entered into between Milwaukee and 
Shorewood to supply the Village with water at a rate equal to 25 percent above 
the prevailing rate of 6 cents per 100 cubic feet charged to consumers in 
Milwaukee. The contract became effective July 1, 1934 , to run for a period of 
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three years to terminate on June 30, 1937, without notice. The former rate to 
Shorewood under an emergency schedule had been 9 cents per 100 cubic feet . A 
stipulation was entered into on November 3, 1937, approved by the Public Service 
Commission, which continued the 6 cents plus 25 percent rate fixed in the July 1, 
1934, contract until a permanent rate was fixed by the Public Service Commission . , 
the cont~nuing rate to take effect July 1, 1937. 

The first year that the Village of Shorewood was on a wholesale rate of 25 
percent above the prevailing rate in the City of Milwaukee was in 1935. 

A permanent rate was fixed by the Public Service Commission on October 2, 
1939. Shorewood objected to the new rate schedule, requested a rehearing which was 
denied, and then requested a hearing in the Dane County Circuit Court. The legal 
issues involved in t he Public Service Commission order of October 2, 1939 (new 
rate schedule) were argued before the Dane County Circuit Court on January 9, 
1942. Judge Hoppman ruled in favor of the City of Milwaukee and the Public Service 
Commission and against the Village of Shorewood. Then Shorewood appealed to the 
State Supreme Court. Early in 1943, the State Supreme Court affirmed the decision 
of the Dane County Circuit Court made in 1942. This decision in favor of 
Milwaukee made the October 2, 1939, rate schedule final . 

No contract existed fram June 30, 1937, until a new contract was signed on 
August 4, 1964, to remain in force a period of 15 years. 

Village of West Allis (Later - City of West Allis) 

In 1903, the Village of West Allis requested a contract with the City of 
Milwaukee for supplying water to their village •. The City of Milwaukee Common 
Council granted their request. The Village of West Allis then constructed a water 
distribution system within their village limits by installing a little more than 
seven miles of water mains and making a 12-inch water main connection with 
Milwaukee mains at National Avenue and Arnauld Avenue (South 44th Street). Water 
supply to the village began in 1904. 

A meter vault was constructed at National Avenue and Arnauld Avenue with 
two eight-inch water meters which measured the amount of water the village 
received from the city. At that time, water supply was received from the high 
service pumping station located at Tenth and North Streets. 

On October 19~ 1905, Milwaukee entered into a contract with the Village of 
West Allis for supplying water on a wholesale basis. 

In 1921, after West Allis had been incorporated as a city, the City of 
West Allis constructed a 20-inch water main in National Avenue to Arnauld Avenue 
for a second feeder main. Another meter pit with larger meters was then con~ 
structed there. 

In 1936, a third supply was made available when the City of West Allis 
installed a 30-inch water main in South 77th Street connected to a new City of 
Milwaukee 36-inch water main in West Stevenson Street. A meter pit with 16-inch 
meters was constructed at South 77th Street and West Pierce Street. 
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water service to West Allis from South 44th Street and West National Avenue 
was terminated on April 26, 1973, and a new service was made available on that 
date from the new 48-inch water main i n South 56th Street immediately north 
of west National Avenue. New meters and a meter pit were installed there to a 
24-inch main that branched off from the 48-inch main. 

The contract with the City of West Allis, dated October 18, 1905, was 
formally terminated by the Common Council of the City of Milwaukee on October 25, 
1926 termination to become effective as of January 1, 1930. The City of West 
A1li; denied the legal right of the Common Council of the City of Milwaukee to 
terminate said contract. The matter was litigated in the courts ever since the 
notice of termination by the Common Council; however, the Supreme Court of 
Wisconsin, in the case of the City of Milwaukee vs. City of West Allis, in its 
decision of February 5, 1935, held that the contract was at an end and that the 
City of Milwaukee could recover the difference between the 6 cents per 100 cubic 
feet paid by the City of West Allis and a higher rate if higher costs could be 
shown since January 1st, 1930. 

In 1939 , the City of West Allis was billed for all water used from 
December 29, 1926, to September 1, 1932, at the rate of 10 cents per 100 cubic 
feet and for water used after September 1, 1932, at 9 cents per 100 cubic feet 
and, as they remitt ed on the basis of only 6 cents per 100 cubic feet, there was 
a balance outstanding on January 1, 1940. 

The suit started by the City of Milwaukee to recover the difference between 
the rates charged and the rates paid was heard by Judge Gehrz in the Milwaukee 
County Circuit Court, commencing on the first day of May, 1939, and ending on the 
fifth day of June, 1939. On November 19, 1939, judgement was entered awarding the 
City of Milwaukee the sum of $409,648. 7L plus interest at 6%. The tctal award, 
including i nterest to November 20, 1939, was approximately $546,000. 00. This 
amount represented the difference between the cost of the service rendered to 
West Allis and the amount paid by West Allis for the period January 1, 1930, to 
June 30, 1939. 

The decision of Judge Gehrz of the Milwaukee County Circuit Court, dated 
November 19, 1939, was appealed by the City of West Allis to the Supreme Court 
of Wisconsin. In its decision dated November 8, 1940, the Supreme Court held 
that the City of Milwaukee was not entitled to anything above the 6¢ per 100 
cubic foot rate from West Allis from January 1, 1930, to April 4, 1935, because 
the City of Hilwaukee had not filed its rate for West Allis with the Public 
Service Commission prior to April 4, 1935. The Supreme Court also held that 
from April 4, 1935, to July, 1939, the City of Milwaukee was entitled to the 
difference between the 6¢ per 100 cubic feet rate paid by West Allis and the 
rate for unfiltered water found to be reasonable by the Public Service Commission 
because of a stipulation entered into at a hearing before the Public Service 
Commission in the General Rate Case by the Attorneys for the Cities of Milwaukee 
and West Allis. This Supreme Court decision was approved by the City of West 
Allis but was not acted upon by the Common Council of the City of Milwaukee. 
The City of Milwaukee appealed the decision of the Wisconsin Supreme Court to 
the Supreme Court of the United States. 
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The United States Supreme Court on April 28, 1941, denied the City of 
Milwaukee's petition for a hearing of the November 8, 1940, Wisconsin Supreme 
Court decision. The City of Milwaukee then accepted as final settlement in this 
matter, the offer in which the City of West Allis paid, as per the decision of the 
Wisconsin State Supreme Court, the sum of $55,911.02 in settlement of the City1s 
claim for additional water revenue due from West Allis for the period from 
January 1, 1930, to January 1, 1940. Court costs of $1,079.98 reduced the 
settlement total to $54,831.04. 

The City of West Allis and City of Milwaukee signed a 27-year contract for 
water service to run from July 1, 1964, to June 30, 1991. 

Village of West Milwaukee 

The first water service connection to the Milwaukee Water Works distribution 
system in the Village of West Milwaukee was made on a retail basis on November 7, 
19o6, to serve the Pawling & Harnischfeger Corporation at South 43rd Street, 
north of West National Avenue; this is Branch. No. 1087 . Thereafter, the Village 
of West Milwaukee installed water mains and hydrants in streets within their 
Village at their expense. The mains installed were of the 6-, 8-, and 12-inch 
sizes, all COlli~ected to the City of Milwaukee distribution system. The City 
of Milwaukee has continued to serve the Village of West Milwaukee on a retail 
basis since then but without a contract. The arrangement here is different from 
retail service to other suburbs in that the Village has always o~~ed and 
maintained its own water distribution system. However, the City of Milwaukee 
owns the retail meters in the village and maintains them. 

Milwaukee County Institutions 

In 19o6 there was some discussion between officials of the County and the 
City regarding the possibility that, i n the near future, the Milwaukee County 
institutions, located in the Town of Wauwatosa, would request water service from 
the City. However, this service did not materialize until November 17, 1913, 
when Milwaukee County connected a 12-inch water main to the City of Milwaukee 
distribution system at West North Avenue and North 60th Street. This water main 
was l aid in West North Avenue from North 60th Street, westward in North Avenue 
and south in 83rd Street to the County institutions grounds at Kenyon Av~nue. 
The meter for measuring t his supply was installed at West North Avenue and 
North 60th Street. From November 17, 1913, ~~e City of Milwaukee has been 
selling water to the County Institutions on a wholesale basis. However, no 
contract was signed until February 12, 1965, when a 15-year contract was signed 
between the parties to preserve this service permanently. In 1927, the Milwaukee 
County institutions made a second water service connection to the City of 
Milwaukee distribution system at West Bluemound Road by instal ling a 16-inch water 
main in Elm Spring Avenue northward to the County institutions grounds. The 
meter controlling this service is located immediately north of West Wisconsin 
Avenue. 
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Villages of Whitefish Bay and Fox Point 

The Village of Whitefish Bay, located north of the Village of Shorewood, 
requested water service from the City of Milwaukee in 1915. ~~lwaukee 
acquiesce to the request and began service to Whitefish Bay in 1915. At that 
time service could only be supplied by resale through the Village of Shorewood 
from' a 12-inch main in Santa Monica Boulevard from the Milwaukee and Shorewood 
limits at East Edgewood Avenue northward to the northern limits of Shorewood and 
southern lim:ts of Whitefish Bay. This service was on a wholesale basis without 
a contract. The controlling meter was located at North Santa Monica Boulevard 
at the northern limits of Shorewood and southern limits of Whitefish Bay. 

on June 29, 1934, a contract was entered into between Milwaukee and 
Whitefish Bay to supply the village with water at a rate equal to 25 percent 
above the prevailing rate of 6 cents per 100 cubic feet charged to consumers in 
Milwaukee. The contract became effective July 1, 1934, to run for a period of 
three years and to terminate on June 30, 1937, without notice. The former rate 
to Whitefish Bay under an emergency schedule had been 9 cents per 100 cubic 
feet. A stipulation that was entered into between the parties on November 3, 
1937, and approved by the Public Service Commission continued the water rate 
to Whitefish Bay fixed in the July 1, 1934, contract until a permanent rate was 
fixed by the Public Service Commission, the continuing rate to take effect 
July"-"T;~37. 1935 was the first full year that Whitefish Bay was on a wholesale 
rate of 25 · percent above the 6¢ Milwaukee rate. 

The Village of Fox Point, located n~rth of the Village of Whitefish Bay, 
requested wat er service from the City of Milwaukee in 1934. Milwaukee agreed 
to the request and began service to Fox Point in 1934 under a contract entered 
into on October 10, 1934, to run for a ten-year period to terminate on 
October 10, 1944. The contract provided water service on a wholesale basis at 
a rate equal to 25 percent above the prevailing rate of 6 cents per 100 cubic 
feet charged to consumers in Milwaukee. 

The first water service was provided by resale through t.he Village of 
Wnitefish Bay. The controlling meter was placed in a pit in Santa Monica 
Boulevard at the northern limits of Whitefish Bay. 

A permanent rate was fixed by the Public Service Commission on October 2, 
1939. Whitefish Bay and Fox Point objecting to the new rate schedule , requested 
a rehearing which was denied, and then requested a hearing in the Dane County 
Circuit Court. The legal issues involvej in the Public Service Comrr~ssion Order 
of October 2, 1939 (New Rate Schedule) were argued before the Dane County Circuit 
Court on January 9, 1942. Judge Hoppman ruled in favor of the City of Milwaukee 
and the Public Service Commission and against the Villages of Whitefish Bay and 
Fox Point. Then these villages appealed to the State Supreme Court. Early in 
1943, the State Supreme Court affirmed the deci sion of the Dane County Circuit 
Court made in 1942. The decision in favor of Milwaukee made the new rate sched
ule of October 2, 1939, effective and final. 
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In 1935, the City of Milwaukee installed a 16-inch main from the new 
54-inch main in West Capitol Drive northward in North Richards Street, thence 
northward through Estabrook Park to East Hampton Avenue and thence westward 
in East and West Hampton Avenue to North Port Washington Road, all through an 
area newly annexed to the City of Milwaukee. Then service to Whitefish Bay 
through the Village of Shorewood was terminated and a new connection was made to 
the Whitefish Bay 12-inch maiq from the recently laid Milwaukee 16-inch main in 
East Hanq:>ton Avenue. The controlling meter was then installed in North Santa 
Monica Boulevard immediately north of West Hampton Avenue. 

The installation of the North Richards Street (Estabrook) East and West 
Hampton Avenue 16-inch water main was the result of an agreement between 
Milwaukee and the Villages of vfuitefish Bay and Fox Point to supply the 
villages with water service. This main had to be laid to provide satisfactory 
service to these villages and to eliminate resale service to these villages 
thru Shorewood. Fox Point, being located north of Whitefish Bay, was too far 
from Milwaukee to receive adequate service from the 12-inch main previously 
installed through the Village of Shorewood and through the Village of Whitefish 
Bay. 

Installation of the Milwaukee 16-inch main made it possible to provide 
water service to Whitefish Bay and t o Fox Point directly from a Milwaukee water 
main instead of first passing the water through the Village of Shorewood meters 
and then passing the same water thru Whitefish Bay and Fox Point meters. At 
best, billing arrangement under this kind of a set-up was awkward and inconvenient 

Agreement between parties included an arrangement whereby the Village of 
Fox Point, at their expense, installed a 16-inch water main in North Port 
Washington Road from West Hampton Avenue northward to the southern limits of 
Fox Point, by-passing the Village of Whitefish Bay. Water service to Fox Point 
from the new 16-inch Milwaukee water main began on November 18, 1935, through 
meters installed at North Port Washington Road and West Hampton Avenue. The 
North Port Washington Road main is known as Branch No. 4208. 

In 1953, the Villages of Whitefish Bay and Fox Point authorized and 
co-operated in a study to determine whether or not th~ should build their own 
water works system and detach their water service from Y~lwaukee. This study 
continued through 1954 and 1955. 

1963 was the last year that Milwaukee supplied water service to the 
Villages of Whitefish Bay and Fox Point, discontinued on August 8, 1963. In 
the meantime, these two villages, in co-operation with the City of Glendale 
had constructed their own water works system call ed the North Shore Utility. 
Revenues received from these two villages in the past several years are as 
f ollows: 

'hThi tefish Bay Fox Point 

1963 $ 32,021.82 $14,419.35 
1962 13o,u63 .13 66,421.83 
1961 113,579 .62 55,456.12 
1960 101,275.40 u3,647.58 
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The City of Milwaukee signed a long-term contract for stand-by emergency 
water service to the City of Glendale and the Villages of Whitefish Bay and 
F Point (The North Shore Water Commission) on December 8th,l972, to run 
~~~$Y5BO~ subject to renewal on agreement of all the parties at an-annual charge 

Milwaukee County House of Correction 

In 1915, an 8-inch main was laid by the Milwaukee County in Hopkins Avenue, 
from the northern limits of the Village of North Milwaukee to the House of 
Correction in the Town of Granville (South of the Brown Deer Road). This out
of-City service continued by resale through the Village of North Milwaukee until 
January 1, 1929, followed by direct service at Milwaukee City limits until this 
area was annexed to the City of Milwaukee. Thereafter, the House of Correction 
received normal City water service at City rates. 

Ordnance Plant - Schlitz Terminal Area 

The Ordnance Plant - Schlitz Terminal Area, located in the Town of Milwaukee, 
was first supplied ~ith Milwaukee water through 6-inch Branch No. 4494 on July 3, 
l9u2, and through 16-inch Branch No. 4503 on October 21, 1942. The 16-inch 
brahch was connected to a 36-inch main in North Port Washington Road immediately 
north of West Fiebrantz Avenue. 

At that time, this area located between West Capitol Drive on the south, 
the Milwaukee River on the north, North Richards Street on the east, and the North 
Port Washington Road on the west, was known as the Ordnance Plant Area because 
it was owned by the Federal Government Department of Defense, where ordnance mater
iel was manufactured for the World War II effort. 

A separate 6-inch Branch No. 4508 supplied from the North Richards Street 
16-inch main was installed on January 27, 1943, and cross-connected with the 
North Port Washington Road Branches through mains in this area. 

After World War II was over, the Schlitz Brewing Company purchased the area 
from the Department of Defense and operated a warehousing or storage operation 
there, hence the name Schlitz Terminal . 

The Schlitz Brewing Company purchased water from the Milwaukee Water Works 
and re-sold to four customers in the area: namelY, the Wisconsin Can Company, 
the Industrial Research Laboratories, Inc., E. R. Godfrey & Sons, Inc. and 
School District No. 1 Town of Milwaukee. 

The Schlitz Terminal area became a part of the City of Glendale when that 
city originated and was incorporated as a city on December 28, 1950. 

Other manufacturing plants or commercial ownerships located in this vicinity, 
such as, the Square D. Company, Stolper Steel Company, the Marine National Bank 
(Capitol Drive Branch), General Motors Company, and others had their own separate 
branches from City of Milwaukee mains in North Richards Street, East and West 
Capitol Drive or North Port Washington Road. 
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The City of Glendale, having their own water works plant beginning August 8, 
1963, as part of the North Shore Water Utility, installed their own supply maine 
into the Schlitz Terminal area in 1970-1971 and connected the Schlitz Terminal 
and their customers to the Glendale Water Works system on April 19, 1971. On 
that date water service to these customers from City of Milwaukee was terminated. 

However, the commercial and manufacturing customers separately connected 
to the Richards Street, East and West Capitol Drive, and North Port Washington 
Road mains remained as customers of Milwaukee. 

City of St. Francis 

The City of St. Francis originated and was incorporated as a city on July 2S, 
19Sl, generally comprising the area from East Warnimont Avenue on the north, Lake 
Michigan on the east, East Layton Avenue on the south, and South Clement Avenue 
on the west. Before incorporation as a city, this area had been under the 
jurisdiction of the Town of Lake government. 

The Town of Lake constructed a water utility begun in 1938, completed in 
1939, and began serving its customers on December 1, 1939, including the area 
that was later incorporated into the City of St. Francis. 

At the spring election of April 7, 1954, the Town of Lake was consolidated 
with the City of Milwaukee,and the Town of Lake Water Utility came under the 
ownership, and a part of, the Milwaukee Water Works. 

Since the City of St. Francis had been incorporated as a city before 1954, 
it did not become consolidated with the City of Milwaukee. However, because the 
Town ·of Lake Utility had been supplying water. to the City of st. Francis before 
consolidation, and the City of ¥~lwaukee took over ownership of the Town of 
Lake Utility, it then became the responsibility of the Milwaukee Water Works to 
supply water service to St. Francis. 

Therefore, Milwaukee supplies water to St. Francis on a retail basis without 
a contract, and has done so since April 7, 19S4. 

City of Cudahy 

When the Tow of Lake constructed its water utility in 1938 and 1939, it 
installed water mains in four streets in the Town of Lake that were later annexed 
to the City of Cudahy. These four streets are as follows: South Whi tnall Avenue 
from East Layton Avenue to South Nicholson Avenue; South Nicholson Avenue from 
South Whitnall Avenue to East Vogel Avenue; East Holmes Avenue from South Nicholson 
Avenue to 1800 feet west; East Vogel Avenue from South Nicholson Avenue to 1800 
feet west. The area in which these streets are located was annexed to the City 
of Cudahy in 1952. Water service to these streets was continued by the Town of 
Lake until it consolidated with the City of Milwaukee on April 7, 19S4 . Since 
that date, water service was provided to mains in these streets by City of 
Milwaukee until October 1, 1965, when Milwaukee sold the mains to Cudahy. 
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Because the City of Cudahy operated as a water utility serving generally 
throughout its corporate limits, except along the streets mentioned above in 
which the City of Milwaukee owned and operated water mains and provided water 
service to abutting property owners, the two cities filed a joint application 
with the Public Service Commission of Wisconsin on August 23 , 1965, for its 
written consent to and approval of the sale of these water mains by the 
Milwaukee Water Utility to the Cudahy w~ter Utility. The Commission granted 
the application,and the sale was consummated for the sum of $55,000. 

Upon conclusion of this sale, Milwaukee abandoned service to 73 customers 
connected to 38L3 feet of 6-i.nch mains and 3,054 feet of 12-inch mains. Included 
in the sale were nine 6-inch valves, four 12-inch valves, and 23 hydrants. 

Equipment failures in the Cudahy Water Utility lake intake several times 
in the past had caused shut-down of their water plant, and on those occasions 
the City of Milwaukee was able to and did provide partial water service to 
Cudahy through the South Whitnall Av.enue 12-inch water main during the time 
that the Lake intake was being repaired. 

To insure partial service during possible similar happenings in the future, 
the City of CUdahy then negotiated with the City of Milwaukee to leave the 
South Whitnall 12-inch main connected to the Milwaukee distribution system at 
East Layton Avenue for emergency water supply. 

Therefore, an agreement was consummated between the two cities on April 28, 
1967. Under conditions of the agreement, Milwaukee would furnish standby water 
service in emergency for a period of five years subject to renewal on the part 
of the City of Cudahy by giving six months notice in writing to Milwaukee prior 
t o January 1, 1972. The charge for such standby service was established at 
$5LO.OO per year and a commodity charge for water fur~shed at the rate of L3.2 
cents per hundred cubic feet , subject to rate adjustment. 

The agreement was renewed on December ·a, 1972, under the condition that 
Milwaukee would furnish standby service for a period of one year, commencing 
January 1, 1973, subject to renewal on the part of the City of Cudahy, by giving 
three months notice in writing to Milwaukee prior to January 1, 197L . Under 
the renewed agreement, the charge for such standby service was at the rate 
of $1,800 per year and a conunodi ty charge for water furnished at the rate of 
13 cents per hundred cubic feet , subject to rate adjustment • 

The City of Cudahy, by letter of January 8, 197L, requested that the contract 
be extended an additional year to January 1, 1975, under the same conditions as 
stated in the latest renewal agreement. Milwaukee agreed to this arrangement. 

City of Wauwatosa 

As early as 1906, some City of Milwaukee officials believed that there was 
a possibility that in the near future the City of Wauwatosa would ask that it be 
supplied with w~ter from Milwaukee. However, this possibility did not material
ize becau~e the citizens of Wauwatosa at that time felt that artesian well water 
was superior to Lake Michigan water. 
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In 1954, the descendants of the 19o6 Wauwatosa citizens had other ideas 
about the comparative desirability of artesian well water over Lake Michigan 
water. By that time, water mains, service pipes, meters, and household plumb
ing had become badly corroded from the high quantity of temporary hardness 
precipitating out of the artesian water that had up to four times the hard-
ness of Lake Michigan water. Three other factors influenced their decision, 
namely, the annual lowering of the ground water table that constantly made 
well water pumping more expensive, the high·cost of maintaining and operating 
home water softening equipment and the limited capacity of existing artesian 
wells, together with the probability that drilling expensive additional artesian 
wells would not substantially increase their water supply. 

Then the City of Wauwatosa, through their consulting engineer, asked for 
water service from Milwaukee. Milwaukee denied this request. 

In 1955, the City of Wauwatosa filed an application with the Public Service 
Commission of Wisconsin to direct the City of Milwaukee to supply water to that 
suburb. After many public hearings, the Commission issued their order under 
docket No. 2-U-4719 on April 2, 1958, directing the City of Milwaukee to furnish 
water supply to the City of Wauwatosa on an off-peak basis, as a temporary 
emergency measure up to a maximum of two million gallons of water per day. In 
compliance with the Commission order, the City of ~dlwaukee Common Council 
adopted Resolution File No. 58-626 on JUne 24, 1958, and Milwaukee commenced 
furnishing water to Wauwatosa on July 29, 1958. A total of lh7,402,000 gallons 
of water was supplied by the end of the year 1958. Milwaukee continued 
furnishing water under the temporary emergency basis to thA extent of 
425,934,000 gallons in 1959; 393,457,500 gallons in 1960; 283 673 000 gallons 
in 1961; 292,046,000 gallons in 1962; and 392,333,480 gallons' in i963. 

After the City of Milwaukee had placed in service its new south side water 
production plant, increasing system capacity one hundred million gallons per day, 
the two cities negotiated a contract for full water service to Wauwatosa. Such 
a contract was signed on February 6, 1963, for full water service to commence 
on January 1, 1964, and the duration of the contract to extend for a period of 
thirty years on a wholesale basis. Water is supplied through master meters at 
three locations. 

The City of Wauwatosa then capped its six artesian wells, abandoning four 
and keeping two on a standby basis in case of emergency water supply failure 
from Milwaukee. 

City of Grea1field 

An agreement was negotiated with the City of Greenfield in 1959 for retail 
water service to individual property o~~ers in the City of Greenfield abutting 
borderline streets between the two communities where City of Milwaukee water 
mains existed at that time. The City of Greenfield property owners paid a water 
main assessment charge to the City of Milwaukee when connection was made. As 
part of the agreement, Greenfield granted street easements to Milwaukee for 
installat ion of feeder mains required to supply water to various areas in the 
Metropolitan Community. 
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The City of Milwaukee signed a contract dated August 9, 1963, for water 
service to the entire City of Greenfield on a retail basis for a period of 
thirty years. Conditions of the contract provided that the City of Greenfield 
install water mains in their streets to serve their property owners and that 
the City of Milwaukee maintain and repair these water mains, hydrants, gate 
valves,and service pipes from the main to the curb stop. 

Village of Greendale 

Milwaukee began serving water supply to the Village of Greendale on a full, 
wholesale basis on January 1, 1965, after having signed a contract on 
February 11, 1964, for a duration of thirty years. Partial water service had 
begun September 1, 1964. The Village of Greendale installed a 20-inch feeder 
main in South 43rd Street through the City of Greenfield from West Howard 
Avenue to West Blanchard Street, where water was discharged into a ground storage 
tank and from there pumped into their village distribution mains. The master 
meter was located at South 43rd Street and West Blanchard Street. 

Five years later, Milwaukee installed a 54-inch main in West Grange Avenue 
from South Sixth Street to West Edgerton Avenue at South 6oth Street to provide 
water service to its southwest booster district located in Milwaukee and 
Greenfield. Then Greendale moved the master meter to South 60th Street 
south of West Edgerton Avenue and received water service at that location . 
Milwaukee purchased the South 43rd Street 20-inch feeder main from the Village 
of Greendale and made it a part of its distribution system in the southwest 
booster district. 

Village of Brown Deer 

In 1964 the Village of Brown Deer requested water service from the City of 
Milwaukee. After negotiation and conferences with the Public Service Commission, 
the City of Hilwaukee and the Village of Brown Deer signed a contract on 
November 19, 1964, for water service on a wholesale basis for a thirty-year 
period. Service was begun on a partial basis on September 13, 1965, and on a 
full-service basis on July 1, 1966. The general limits of Brown Deer include 

· North Green Bay Road on the East, West Good Hope Road on the south, North 68th 
Street on the west, and West County Line Road on the north. Service is provided 
through master meters at two locations, North L3rd Street at West Calumet Road 
and North 6oth Street at West Bradley Road. 

Village of Butler 

The Village of Butler and the City of Milwaukee signed a contract on 
September 26, 1973, for standby emergency water service to Butler from North 
l24th Street between West Silver Spring drive and West Hampton Avenue at one 
hydrant to hydrant, or equivalent connection, for a period of ten years for the 
sum of $u00 per annum, plus a commodity charge of 13 cents per hundred cubic 
feet when water is used . . 
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This is the first instance where the City of Milwaukee has agreed to 
provide any type of water service to a community located outside of Milwaukee 
County. 

City of Oak Creek 

The City of Milwaukee and the City of Oak Creek have signed two contracts 
for standby emergency water service to the City of Oak Creek. The first contract 
was signed December 8, 1972 , for service to be furnished at South ·2oth Street and 
West Wood Street to a hydrant location in the northwest corner of this street 
intersection in the City of Oak Creek for a period of ten years at the cost of 
$400 per annum, plus a commodity charge of 13 cents per hundred cubic feet when 
water is used . 

The second contract was signed August 16, 1974, for service to be furnished 
at South 13th Street and West Aspen Street at the boundaries of the City of 
l'.ilwaukee and the City of Oak Creek, to a hydrant location which makes possible 
a hydrant to hydrant connection for a period of ten years at the cost of 
$1,000 per annum, plus a commodity charge of SO cents per hundred cubic feet 
when water is used. 

Other Out-of-City Service 

The Milwaukee Water Works provides retail service to individual customers 
connected to City of Mil waukee water mains in borderline streets between 
communities where such customers are located in the Village of Brown Deer 
(Tripoli Country Club), City of Glendale, Village of Shorewood, City of Cudahy, 
City of Wauwatosa, City of West Allis, City of Greenfield, Village of West 
1-filwaukee. 

Village of Hales Corners 

While this is being written (October, 1974), the City of Milwaukee and 
the Village of Hales Corners are negotiating for a contract to provide Milwaukee 
water service to the Village of Hales Corners on a retail basis. Such service, 
when provided, will be furnished from l'~lwaukee's 16-inch water main in West 
Forest Home Avenue at West Edgerton Avenue to a water distribution system to 
be constructed by Hales Corners. 
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CHAPTER XX 

WATER RATES 

Original Water Rates 

The Board of Water Commissioners held a special meeting on June 19, 
1873, for the purpose of establishing the first schedule of water rates. The 
Commissioners had under consideration the water rates to be established and 
it was their inte ntion to recommend to the Common Council to adopt rates as 
low as could consistently be expected, considering the cost and expenses of 
the works, their construction and management being an enterprise owned and 
controlled by the City. With reasonable water rates, it was expected there 
would be an inducement to a very general use of the water, the consumer thereby 
contributing to lessening the general expense, in which every taxpayer would 
be directly interested. 

Taxpayers were especially interested because the City of Milwaukee 
authorized the amount of $1,700,000 from its general City fund raised by pro .. 
perty owners' tax payments as the first money used to begin construction of 
the Water Works System. 

From such examination and investigation as the Commissioners gave 
to the question of water rates, they recommended to the Common Council a 
certain schedule of rates. 

The schedule of rates was discussed and the following schedule of rates 
was adopted by the Common Council on February 14, 1874, to become the first 
effective water rates for the City: 

For one family occupying a house containing: 

1 or 2. rooms 
3 or 4 rooms 
5 or 6 rooms 
7 or 8 rooms 
9 or 10 rooms 
11 or 12 rooms 
13 or 14 rooms 
15 or 16 rooms 

$ 4. 00 per annum 
5. 00 per annum 
b. 00 per annum 
8. 00 per annum 

10.00 per annum 
11. 00 per annum 
13. 00 per annum 
14 .00 per annum 

Houses containing mo:re than 16 :rooms to be charged at the :rate of fifty 
cents for each additional :room. Houses occupied by more than one family to 
be charged at the above rate for one family, and $4.00 fo:r each additional 
family. 
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FOR BOARDING AND LODGING HOUSES OF 

1 or 2 rooms 
3 or u rooms 
5 or 6 rooms 
7 r ooms 

For each additional room $1 .00 

$ 6.00 per annum 
7 .50 per annum 
9. 00 per annum 

10 . 00 per annum 

Bakeries, from $5.00 to $50.00 per annum 

Ban.'ks, from $10.00 to $15 .00 per annum 

Barber Shops, First chair $3.00; for each additional chair, $2.00 

Bath - private, $3.00; public, $5.00 to $15.0J 

Billiard Saloon, each table, $1 .00 

Book Bindery, for 10 persons or under, $5.00; for each added person, 25¢ 

Building purposes - Brickwork, per thousand, and stone work measured as 
brick per thousand, 6 cents; plastering per square 
1 00 yards, 30 cents. 

Bars, from $10.00 to $50.00 

For confectioneries, refectories, eating houses, refreshment and oyster 
saloons, market and fish stalls, from $10 .00 to $50.00 

Candy 1-!anufacturers, $15.00 to $50.00 

Churches, $5.00 to $15,00 

Cigar Hanufactory! for ten persons or under $5.00; for each additional 

· person, 25¢ 

Dyeing and scouring from $20.00 to $50.00 

Filling cisterns, 3 cents per 100 gallons 

Forge $3.00 

Fountain, from $10.00 to $100.00 

Hall, from $5.00 to $20.00 

Hose - for private stable not less than $5.00; for livery or sale 
stable, from $25 .00 to $50.00; for washing pavement for every 
25 feet or less $3.00; for sprinkling street including sidewalk 
per foot run, 20 cents . 

Hotels , for each room, $1 .00 

Office and sleeping rooms $3.00 to $10,00 

Phot ograph gallery $10,00 to $20 .00 

Printing Offices - according to number of presses , not including steam 
power $8.00 to $30.00 

Laundries, $10:00 to $50 .00 
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Stables - Livery per stable $1.00; hotel per stall, $1. 50 ; sale per stall, 
$1.50; private carriage and buggy horses each $2. 00; work horses 
$1.00; horse trough $5.00; cows, each $1.00 

Shops - According to number of hands from $5.00 to $25.00 . 
Store -From $6 .00 to $30.00. 
Sprinkling - Private garden with hose $5 . 00 to $10.00 . 
Sprinkling - Public garden with hose, $50.00 to $100.00. 
Steam engines - Each horsepower, $4.00, 
Schools, public and ~rivate - Each 100 scholars $5 . 00 and below 50 scholars, $3.00. 
Schools, boarding - Each room, 50 ~ents. 
Steam Boilers - Per square foot, f1re surface, 30 cents; no license less 

than $10 . 00. 
Tobacco Manufactory - Per hand $1.00; no license less than $10 . 00. 
Urinal- $5.00 to $10.00. 
\-later Closets - Private, first $3.00, all others $2 .00; Public $5.00. 
Wash basins - Stationary, first basin in dwelling, free; all others $1.00 each . 
Work Shops or Manufactories - for ten persons or under, $5.00; each additional 

person 25 cents . 

All manufacturing and other business requiring a large supply _of water for 
steam engines and other purposes were to be charged therefore two cents per hundred 
gallons, on the average estimated quantity during the year. 

All rates not hereinbefore indicated are reserved for special contract with 
the Water Commissioners. 

The Board of Water Commissioners have the authority in their discretion to 
allow a discount on the rates above given to hotels, on amounts above $300 , of 
20 percent; and on amounts under $300 of 10 percent. 

All water rates shall be due and payable on the f irst day of January and 
the first day of July in each year, Semi-Annually in Advance, 5 percent penalty 
to be added to all delinquent water bills. 

Special Water Rates 

In accordance with an ordinance passed by the Common Council of the City of 
Hilwaukee on April 15, 1879 entitled, "An Ordinance to Authorize the Board of 
Public \~orks to assess water consumers supplied from the City Water Works by meter 
or indicator measurement, and to .authorize the City Comptroller to credit the 
Water Department Fund for water consumed by the various departments of the City," 
the Board of Public Works, of the City of Milwaukee, on April 1, 1880 adopted 
and established the following special rates for Breweries, Hydraulic Motors, Hydraulic 
Elevators, Tanneries, Livery Stables, Fountains and Lawn Sprinklers supplied with 
water from the City Water Works : 

I 

Breweries will be charged for water at the rate of 2 1/3 cents for each 
barrel of beer produced. The product of each brewery for the year 1879, shall 
be taken from the returns to the u. s. Collector of Internal Revenue of this 
District, and one-half the amount indicated by said returns shall be charged 
for the half year ending December 31, 1879, and thereafter, each assessment 
shall be based upon the product of the previous year, ascertained from said 
returns. Assessments upon breweries shall be paid semi-annually in advance. 
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II 

Hydraulic Motors, wheels and power where the flow of water is continuous , 
and the consumption is 10,000,000 gallons or over, shall be assessed one-half 
cent for every one hundred gallons of water used, and parties accepting this 
r ate must provide Worthington's Meters to measure the water used by them, 
respectively. This assessment must be paid monthly upon the basis of the 
actual amount of water consumed . 

III 

Hydraul ic elevators and motors not requiring a continuous flow of water, 
shall be assessed one-hundred dollars per annum for 1 , 000, 000 gallons of 
water or less, and one-half cent for every 100 gallons in excess of 1,000,000 
gallons until the amount shall reach 10, 000, 000 gallons, after which the amount 
used shall be assessed at the rate of one-half ce~t per 100 gallons. Thi s 
as sessment shall be paid monthly at the end of each month so far as the first 
$100 is concerned, and the amount in excess of the sum, if any, shall be 
added to and collected with a bill for June and December each year. 

IV 

Hydraul ic elevators not yet provided with indicators shall be charged 
as heretofore, at the r ate of one-hundred and fifty dollars per annum until 
they shall have been furnished with indicators, after which they shall be 
assessed and the assessments collected as provided in the foregoing article. 

v 

Tanneries and other manufacturing ~stablishments where the consumption 
of water is large and which are not yet provided with meter s , shall continue 
t o be charged at existing rates so long as the consumption shall remain 
unmeasured. But the owner or the Board of Public Works may, either of them, 
at their opti on put in a Worthington Heter at any time, after which the 
assessment and the mode of collection shall be the same as in the case of 
elevator s and motors not requiring a continual flow of water. 

VI 

Livery stables shall be assessed at the present scheduled rates up to 
and including a maxim\.Ull consumption per annum of 500,000 gallons at 1 !~ cents 
per 100 gallons as prescribed by the Board of Public Works, and for all 
excess of consumption over such established maximum rate, they shal l be 
charged at the rate of one cent per 100 gallons. Such schedule rates shall 
be payable half yearly in advance as now and said charge for extra water used 
shall be collected at the end of each half year . 

VII 

Fountains and LaHn Sprinklers s}?.all be assessed at the present schedule 
of rates so l ong as the consumption of wat er shall remain unmeasured. But 
the owner or the Board of Public Works may, either of them, at their option, 
put in a Worthington Keter at any time , after which the assessment shall be 
at the rate o: one-half cent per 100 gallons payable monthly at the end of 
each month. 
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VIII 

vfuenever the Board of Public Works shall have tested and approved any 
other meter the same may be used in lieu of Worthington 1 s Meter. The Board 
of Public W~rks reserves the power to modify or change these special rates . 
conformably to said ordinance or any future ordinance or resolution of saia 
Conunon Council . 

New Schedule l1etered Water Rates 1 889 
In 1889 the Common Council adopted a new Schedule of Rates for Metered 

Water Service. 

1889 Schedule of Rates for Use of 
Measured Water :or Year Ending December 31 

For the first 25,000 cubic feet, 15¢ per 100 cubic feet 
For the next 25,000 cubic feet 1 Q¢ per 1 00 cubic feet 
For the next 50,000 cubic feet 8¢ per 100 cubic feet 
For the next 400,000 cubic feet u¢ per 100 cubic feet 
For all over 500,000 cubic feet 3~ per 100 cubic feet 

Bills will be rendered on~e first day of January, April, July and October , 
for water used during the previous quarter. All bills for measured water will 
become due on the days above named and must be paid within ten days thereafter, 
or the supply of water will be shut off and will not be again turned on until 
the bill is paid plus $2.00 charges for turning on . 

Revision of vlater Rates 1 899 

Previous to 1899, no cash or credit 't1as received by the Milwaukee Water 
Works from the City of Milwaukee for water furnished for street sprinkli ng 
or horse drinking troughs , f or fire, schools, parks, or any other City purposes. 

In order to distribute the payment f or water furnished to the various 
municipal departments, the general ordinances were amended, making it the 
duty of the City Comptroller to credit ruLDually the Water Department with 
the several amounts due for water fUrnished, and to charge euch amounts to 
the respective funds chargeable Hith the maintenance of the several depart
ments so supplied with water. In conformity with this ordinance, suitable 
provisions were then made in the appropriations for the s~veral City depart
ments for the year 1899. 

This action on the part of the Common Council ensured the water utility 
a proper compensation from the City departments for water furnished for 
general City purposes, and to that extent, relieved the water consumers who 
had theretofore been compelled to pay fo r the water so furnished. The large 
number of non-consumers also escaped paying although enjoying the benefits 
of fire protection, street sprinkling, City Natatoriums, and all other 
general public water privileges at the exclusive expense of the water customer. 
The sum t hus obtained for the year 1899 was $6),000.00 and the water rates 
were capable of being safely reduced so as to decrease the revenue recei ved 
from meter readings by that amount . 
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Hayor David S. Rose Inaugural Address 1 898 

In his inaugural address in 1898, Mayor David S. Rose said: "The 
question of equality of •rater rates is one of more than passing importance . 
That equality should be enforced in collecting those tolls from the consurr.er 
is beyond ~ispute . The consumers of small quantities of water should stand 
upon an equal footing ~tri th the consumer of large quanti ties and no discrimina
tion should be ma:ie in favor of either . " 

Hew \·Tater Rates 1899 

The 'tlater rates in force b efor e 1 899 charged the small consumer fifteen 
cents and t he large consumer only three and one-half cents per one-hundred 
cubic feet consumed. Nothing was done in the matter of water rates until 
July 18th, when the Mayor in communication ~Vith the Common Council, again 
called attention to the existing water rates and recommended that the Board 
of Public Works be directed to establish one rate for each and every one 
hundred cubic fe=t of Hater consumed, •1hether by t!'le City or by corporations, 
firms or individ~~lG . 

The communication was referred to tle committee on vlater Uorks and they 
i n turn reported that the Board of Public Works be instructed to adjust 
rates. On Januar'Y 30, 1899, the Board of Public Harks sent to tle Common 
Council the rules, regulations and schedule for the payment of water rates 
and the use of water, as revised and corrected, and on February 13, 1899 
they wer e approved. These rates went int o effect after the adoption of the 
resolution, exce?t i n those cases where advance payment had been made for 
the half year, in which case they took effect after !1ay 1, 1899, and provided 
for a uniform rate of four and one-half cents per hundred cubic feet of water 
used inside the :ity whether the quantity be large or small and one dollar 
per year for reaiing the meter. The rate for water sold outside the City 
was to be six cents per hundred cubic feet. 

This rate reduced the receipts of th~ department considerably, but as 
the ordinances n~w provide ~~at the City Comptroller shall credit the water 
fund Hith t he several amounts due for Hater furnished to the various City 
Departments at the same rates as it is .furnished to i ndividuals, the income 
of the '\-later Department is sufficient to pay the operating expenses and 
pr ovide for the interest on the bonds and sinking fund . 

Therefore , on November 28, 1899, the Common Council directed the Board 
of Public '-lorks to revise the water rates so as to equalize the same on a 
basis of a one step rate per hundred cubic feet and maintain the revenue 
equal to the expenditures of the department , incluiing the a~ounts necessar-y 
to pay f or the interest and the sinking fund of the bonded indebtedness of 
the department. This revision of the rates was to apply to both metered and 
unmetered consumers so far as the same may be just and fair to each class 
according to me amount of water consumed by each, the diff erent City depart
ments to pay for the water used by the.'ll, the quantity to be determined by 
meter or by compu~ation, and that a special charge of one dollar per annum 
be made against each meter t o cover t he extra expense of reading the same. 
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In compliance therewith and based upon the information which had been 
collected upon the subject of water consumption in this City, a revised schedule 
of rates was submitted on December 15th for approval by the Co~mon Council. This 
revised schedule fixed the rate for all metered water at the one step rate of 
~ cents per hundred cubic feet, or six cents per t housand gallons, and one 
dollar per annum for reading the meter, which constitutes the minimum rate for 
metered water inside the City. The rate for water sold outside the City was set 
at six cents per hundred cubic feet. 

Hydrant rental charge to the City was then established at $5.00 per hydrant 
per year; this covered use of water for fighting fires and maintenance of hydrants 
and cost of installation of hydrants. Horse drinking troughs and personal 
drinking fountains were each $50 .00 per year. 

The regular or unrnetered rate was fixed as equitably and uniformly as it 
was possible to do so for the unmetered consumers as a class, based upon a 
given quantity of water consumed by them, and each individual ratepayer, of 
which class is entitled for such rate to a given quantity of water per day, as 
defined in a table based upon the one step meter rate. This new rate became 
effective January 1, 1900. 

The metered rate of four and one-half cents per 100 cubic feet, or six 
cents per 1,000 gallons for water furnished within the City and six cents per 
100 cubic feet or eight cents per 1,000 gallons for water furnished beyond the 
City limits, applied to all consumers, r egardless of the quantity consumed , 
whether large or small, continued in force through 1920. There was no minimum 
rate, no "readiness to serve" charge, the constnner paying only for the quantity 
of water actually used plus a charge for reading the meter. In 1912, t here 
were 57,657 services controlled by meters and only 700 services unrnetered. 

All unmetered domestic services were placed on a mandatory metered basis 
effective May 1, 1913, giving the City a 100% domestic metering program including 
all Government services. By that time, i t was realized that there was no flat 
rate revenue plan which had proven to be fair and equitable. For this reason, 
the Water Department took the necessary steps to compel the owners of the few 
remaining unrnetered services to install meters, thereby placing all consumers on 
an equal basis. Then each consumer paid for what he actually consumed as registered 
by the meter. If the consumer was wastef ul or neglected to keep his plumbing in 
repair, he paid for his wastefulness. Experience showed that willful waste 
ceased as soon as the consumer discovered that others no longer paid for his 
wastefulness. The universal introduction of meters saved the \.Jater Department 
thousands of dollars annually without hardship to the consumer. Meters give a 
square deal to both the consumer and the Water Department. 

New Water Rates 1921 

On December 13, 1920, the Common Council adopted the following new schedule 
of water r ates, to be effective January 1, 1921. 

Schedule of Water Rates 

Class I Water Rates 

Water rates were made up of two items; first a "Service Charge" against 
every meter to meet the cost of accounting, meter reading, delivery of bills , 
collection of accounts, etc; second, a charge for water furnished to cover the 
cost of pumping and purifying the water, distribution, maintenance of plant, etc. 
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(a) Service Charge 

A uniform service charge of $2.00 per annum shall be assessed against 
every meter, regardless of the size of meter, service pipe or the amount of 
water consumed, the charge to be billed quarterly in amounts of SO cents per 
meter and be payable in the same manner and at the same time when water 
rates are due, 

(b) Charge f:>r Metered Water 

The charge for metered water for premises inside the City limits shall 
be uniform, t o -wit: 7 cents per 100 cubic feet, equal to 9 1/3 cents per 1000 
gaUons per quarter. For water furnished for any purpose beyond the City limits, 
there shall be a uniform charge of 10 cents per 100 cubic feet , equal to 13 1/3 
cents per 1000 gallo ns per quarter. No deductions were to be made on account 
of any leakage or wastage. 

Class ll Unmetered service to Private Fire Protection System (automatic 
sprinklers): 

For the whole or fractional 
part ·of each quarterly year's 
service - first year per 
quarter. . • . . . 

Annually thereafter 

Where the private fire protection sy_stem 
(automatic sprinklers) is m _etered, the 
above connection charges shall be 
eliminated and, in lieu the'reof, an 
annual service charge of $2. 00 per 
meter in addition to the charge at 
the established rates for water 
consumed shall be made. 

Class III 

Connection Size 

4-inch 6-inch 

$ 6.25 $12. 50 

. 25.00 50.00 

Public Fire Hydrants, each . . . $ . 10, 00 per annum 
Public Drinking Troughs (large) 
(horse) each . . . . . . . . . . 150.00 per annum 
Public Drinking Troughs (small) 
(horse) each . . . . . 
Public Bubblers, each ..... 
Street Sprinkling and' 
Flushing . , , • • • . . . . 
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Since May 1, 1913, all services were metered, with the exception of 
services supplying automatic fire sprinkling systems, fire hydrants, fire 
cisterns, horse drinking troughs and bubblers. 

Water was furnished outside of the City to the Villages of Shorewood, 
West Milwaukee, North Milwaukee, Whitefish Bay, the City of West Allis, 
County Institutions in the Town of Wauwatosa, and a numbe r of individual consu
mers in the Towns of Lake, Milwaukee, Greenfie ld and Wauwatosa . 

Because of the Ci ty's failure to file with the Railroad Commission of 
Wisconsin acceptance of the schedule of water rates put into effect on January 1, 
1921, the Supreme Court of the State of Wisconsin in a suit started by a mnnber 
of large consumers attacking the validity of the water rates , declared the rat es 
to be illegal. The City of Milwaukee thereupon filed a schedule of these rates 
with the Rail:road Commission on July 2.0, 1926 to be effective ten days after 
this date as provided by law. 

$404, 693.84 in outstanding accounts charged against the City of West 
Allis, the Village of North Milwaukee, Village of Shorewood and 14 large water 
consumers who started suit was charged off the books of the Water Department 
on January 31, 1927 as a result of the Supreme Court's decision declaring the 
rate to be illegal because the City failed to file the schedule of rates before 
July 20, 1926. 

At the request of the 14 large consumers, a hearing was held by the 
R ailroad Commission regarding the reasonableness of this rate. Under date of 
December 9, 1926, the Commission approved the same schedule which was attempted 
to be put into effect by the Common Council on January 1, 1921 . The 14large 
consumers starting the suit were as follows: 

Val Blatz Brewing Company 
C.M . St. P. & P. Rail way Company 
Frank & Company 
Froedtert Grain & M alting Company 
J. Greenbaum Tanning Company 
George C. Mansfield Company 
National Family Laundry Company 

North Avenue Family Laundry 
Pabst Corporation 
Palmolive Corporation 
Pfister & Vogel Leather Company 
Plankinton Bldg. , Prop., Inc . 
A. Trostel & Sons Company 
D. Wechsler & Sons Company 

In 1930, all suits in the water rate cases, with the exception of the City 
of West Allis and the Village of Shorewood, were brought to a final settlement. 
Outstanding water revenue on account of liti gation amounting to $260, 787.64 was 
collected during the year. Interest amounting to $28, 657.44 and penalties amount
ing to $7,42.9.35 were collected on the above rates , making a total of $.296,874.43. 
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A decision rendered by Judge Aarons of the Circuit Court of Milwaukee 
County fixed December 29, 1926 as the date when the new water rate became 
effective instead of July 31 , 1926 as maintained by the City. The difference 
between the old rate and the new rate for the period of time between these two 
dates, amounting to $65,362.55, became uncollectable, and was charged off the 
books by direction of the Common Council. This amount was in addition to the 
$404,693,84 charged off the books on January 31, 1927 and offsets allowed 
February 6, 1928 and July 31, 1930 amounting to $15,684.62, making a grand 
total of $465, 741.01 charged off to date. 

In view of the unusual economic conditions (depression) prevailing in 
Milwaukee in 1932, as elsewhere, the City of Milwaukee with the approval of 
the Public Service Commission of Wisconsin, made a temporary voluntary emer
gency reduction of one cent per 100 cubic feet in its schedule of metered water 
rates. The rate to consumers inside the City was reduced from seven cents per 
100 cubic feet to six cents per 100 cubic feet and to consumers outside of the City 
from 10 cents per 100 cubic feet to nine cents p er 100 cubic feet. 

This reduced rate was to be in effect for one year after which the old sched
ule of seven cents per 100 cubic fee t for consumers inside t.~e City and 10 cents 
per 100 cubic feet for consumers outside the City, in effect prior to the reduced 
rate, was again to be reinstated. The expiration dates of the temporary emer
gency periods ended July 1, 1933 in the first district, August 1, 1933 in the second 
district and September 1, 1933 in the third district. This step reduction was 
necessary because water rates were not due and payable at the same time, the 
City being divided into three districts for colle~tion purposes. The service 
charge of $2. 00 per meter remained unchanged. 

The temporary emergency rate of six cents per 100 cubic feet for water 
furnished within the City and nine cents per 100 cubic feet for water furnished out
side of the City was again approved by the Public Service Commission of Wisconsin 
and extended for another year to July 1, 1934 in the first district, to August 1, 
1934 in the second district and to September 1, 1934 in the third district. 

The temporary emergency schedule of water rates was extended a second 
tirne:: tu cutnparable date:~ in 1935, a third time to comparable dates i n 1936, 
and a fourth time to comparable dates in 1937. 

On July 6 , 1937, the Common Council extended the temporary emergency 
rate of six cents per 100 cubic feet for water furnished within the City and nine cent1 
per 100 cubic feet for water furnished outside the City, until such time that 
the Public Service Commission completed its. hearings and determination in the 
general investigation of rates, rules, regulations, etc. then in progress and 
a new schedule of water rates pursuant thereto could be placed in effect. This 
action of the Common Council was approved and made effective by the Public 
Service Commission on October 21, 1937, 
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The Public Service Commission of Wisconsin in its order of October 2, 
1939, established a new schedule of water rates after nearly six years of in
vestigation and many hearings. The new schedule of water rates was to apply 
from and after the first billing of customers or reading of meters {whichever 
was first), This order ,being mandatory. ended the temporary emergency schedule 
of water rates that had been in force since 1932. 

The Following is the October 2 , 1939 Sthedule of Rates: 

Public Fi:re Protection Service 

The City of Milwaukee co be charged for fire protection service in the 
sum of $187, 000 per year to cover the use of mains and hydrants up to and 
including the terminal hydrant and connection on each line of main existing 
on December 31, 1934. 

For all extensions of fire protection service, a charge of one cent per 
lineal foot of pipe to be assessed per annwn on the basis of length of main 

-put into use between hydrants placed, plus a fixed charge of $10 per hydrant 
set for each hydrant added to the system. 

Private Fire Protection Service 

This service shall consist of connections for automatic sprinkler system, 
standpipe (where same are connected permanently or continuously to the mains) 
and private hydrant systems. 

Demand charges for private fire protection service only, payable in 
advance, are as follows: 

Size of Connection 

4-inch 
6-inch 
8-inch 

Annual Charge 

$25.00 
50.00 
75.00 

General Urban Service 

Size of Meter 

1/2-• . 5/8-, 3/4-inch 
1-, 1 1/4-inch 
1 1 /2-inch 
2-inch 
3-inch 
4-inch 
6-inch 
8-inch 

10-inch 
12-inch 
16-inch 
24-inch 
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Service Charge (per quarter) 

$ 0.75 
2.25 
:>.75 
7.50 

17.50 
30.00 
6Z.50 

100.00 
150.00 
212.50 
375.00 
844.00 



 

  

Output Charges 

First 500,000 cubic feet used per quarter at 6 3/4 cents net per 100 
cubic feet. Next 500,000 cubic feet used per quarter at 6 1/2 cents net per 100 
cubic feet. All over 100,000 ,000 cubic feet per quarter at 5 1/2 cents net per 100 
cubic feet. 

SUBURBAN RETAIL SERVICE 

Service Charges: Same as urban se::vice for similar size connections. 

Output Charges: Same as u.rban service. A surcharge of 25 percent shall be 
applied to each general suburban customer 's bill. 

Unit of Service: Applicable to general urban service (metered) and suburban 
retail service. 

A customer or tmit of service shall consist of any aggregation of space 
or area occupied for a distinct purpose, such as, a r esidence, an apartment 
building, office building, factory, et::. 

For billing purposes, the meter readings will be combined only where 
two or more branch or service connections are made to contiguous and adjoining 
premises under single ownership or lease as a matter of convenience and economy 
of the vendor and customer in lieu of re-arranging customers' piping to take ser
vice from one point of delivery. Service charges will not be billed cumulatively. 

SUBURBAN RESALE AND COUNTY SERVICE 

Output Charges 

Size of Meter 

4-inch 
6-inch 
8-inch 

10-inch 
12-inch 
16-inch 
20-inch 
24- inch 

Service Charge (per quarter) 

$ 30 .00 
62.50 

100.00 
150.00 
212 .50 
375.00 
550.00 
844.00 

First 3, 000 , 000 cubic feet used per quarter at 9 1/Z cents per cubic 
feet. Next 12,000,000 cubic feet used per quarter at 8 1/2 cents oer 100 cubic 
feet. Over 15,000,000 cubic feet used per quarter at 7 1/2 cents per 100 cubic 
feet. 

Public Fire Protection Charge - Village of West Milwaukee 

The charge for Public Fire Protection Service to the Village of West 
Milwaukee shall be $40.00 per hydrant. 
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BILLING RULE 

For billing purposes, the meter readings of each suburban resale customer 
having two or more branch or service connections, and county institutions, 
both north and south, located outside the City, will be combined, but service 
charges on each meter will not be billed cumulatively. 

Provided however, that the City of Milwaukee, as a water utility, .in 
order to obtain the full return on the rate base herein found to which it 
is legally entitled, is authorized but not required by this order to increase 
uniformly its rates for public fire protection service to the Village of 
West Milwaukee , and the rates hereinbefore, prescribed for general urban 
service, suburban retail service, public fire protection service, miscellaneous 
public uses, flushing services, settling trenches, construction purposes, 
and miscellaneous purposes by not to exceed 25 percent uniformly applied to 
all of said rates. 

End of October 2, 1939 Schedule of Rates 

The increased rate for water and service charge was met with disapproval 
by a number of consumers, particularly the service charge, as many homes were 
serviced with a larger than 5/8-inch meter, and the demand in the home at 
the time of installation did not necessitate the use of a large meter. A 
number of the large size meters were replaced with smaller size meters by 
the meter division, thereby avoiding a higher service charge according to 
the schedule of new rates. The large consumers whose business demanded a 
large meter protested vigorously and many complaints were registered either 
in person or.by letter, and a number of owners had their large service 
connections shut-off and then resorted to the use of well water. 

Consumers who had meters of one-inch or larger in size particularly 
took exception to the increase in the service charge. A record was kept of 
the number of accounts paid under protest during 1940 and the total number 
was tabulated at 3,430. Also· on file are approximately 150 letters, complaints 
and protests. 

The October 2, 1939 rate schedule, for the first time, provided for a 
separate meter service ·charge. 

Suburban customers objected to the October 2, 1939 Schedule of Rates 
and requested a rehearing before the Public Service Commission which was 
denied. They then took the matter for trial to the Dane County Circuit Court 
where the legal issues were tried and decided in favor of the City of Milwaukee. 
This was followed by an appeal to the State Supreme Court. 

Early in 1943 , the State Supreme Court affirmed the decision of the Dane 
County Circuit Court made in 1942 on the legal issues involved in this case. 
This decision in favor of the City of Milwaukee permitted a different rate 
of return to be charged to urban and suburban consumers, the inclusion of 
taxes as operating expenses, and the use of political boundaries for classification 
of consumers. Subsequent to this decision and on stipulation by attorneys for 
the City and Suburbs, the appeal from the October 2, 1939 order of the Public 
Service Commission was dismissed by the Dane County Circuit Court, thereby 
terminating this action. 



 

  

The City of Hilwaukee never exercised its option to increase by 2S 
percent the rates prescribed for general urban service, public fire 
protection, suburban retail service, miscel laneous public uses, flushing 
service and settling trenches, itemized in the Public Service Commission 
Order of October 2, 1939 . It would have been much better if the City had 
used this option and increased its rates by 2S percent for items indicated 
because then the utility would not have been in the financial bind it found 
itself in wheri it should have expandl!d the utility in the period 1946 to · 
19SS instead of waiting until 195:5 to finally undertake a mass1ve expansion 
program and increase water rates repeatitively ther eafter . It certainly 
would have been unnecessary to sell all of the bonds that were sol d after 
19SS because the utility coul d have had a substantial cash reserve available 
to pay for part of the expansion program . 

Because the finances of the Utility were at a low level by 19:55 with 
operating income only $7S0, 219.7S and a rate of return of only 2.46% when 
a rate of return of 5 . 5%. should be had , the City as a Water utility made 
application to the Public Service Commissi on early in 1956 for a water rate 
increase. 

The Commission responded immediately by pointing out that the City of 
}~lwaukee already had the authority to increase by 25% many of the rates 
that . were fixed in the October 2, 1939 rate schedule then in force. 

Therefore , a 2-5 percent surcharge on ·1-1ater bills was placed- in effect 
on July 27, 1956, predicated on Publ~ Service Commission Order No . 2-U- 4641 
and Common Council Resolution No. 56- 349 b • 

The Common Council engaged Black & Veatch , Consulting Engineers, Kansas 
City, Hissouri, on October 4, 1955 to make a comprehensive study of the 
potentialities of gro\.;th and water use, a program of construction of 
imProvements required to meet demands"eXpected for the next twenty years , 
and a study of the revenues required to support the construction program 
and to operate the system in accordance with standards of good utility 
practice. Their report was submitted to the City November 23, 1956 . 

As part of their recommendations, the consulting engineers stated that 
water rates then in effect should be increased 22 percent in 1957, and an 
additional i ncrease of 22 percent i n 1960 . The 22 percent increase in 1957 
was to be an overall average , since the 1956 interim rate increase of 2S 
percent did not affect suburban wholesale and private fire protection rates 
and these classifications had no increase in rates. The recommended increases 
to t he wholesale suburban customers were expected to be correspondingly 
greater than 22 percent, since the r ates for these customers had not been 
increased since 1939 , whereas other customers had been paving a 25 percent 
i ncrease since October , 1956. 

Therefore, a request for a rate increase was in ~~e process of being 
presented to the Public Service Commission near the end of year 1956 . 

A new schedule of rates was placed in effect on Hay 31, 1957 predicated 
upon order of the Publk Service Commissi on of Wisconsin dated May 10, 1957, 
Docket No. 2-U-L641 and as provided in Common Council Resolution File No. 
)6-349-c, adopted May 28, 1957 . 
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REGULAR SERVICE SCHEDULE 

Effective May 31, 1957 

Public Fire Protection Service - City of Milwaukee 

For public fire protection service furnished to the City of Milwaukee, 
the annual charge shall be $431,000 to cover the use of facilities up to and 
including the terminal hydrant and connection on each line existing on July 1, 1957. 

For all extensions of public fire protection servi~e there shall be added 
to the above stated amount a charge of 2 cents a lineal foot per annun f or each 
foot of main put into use between hydrants placed, plus a fixed charge of $20 
per hydrant set for each hydrant added to the system. 

Public Fire Protection Service - Retail Outside of City 

For public fire protection service furnished to areas served at retail 
outside of the City of Milwaukee, the annual charge to cover the use of facilities 
in place on July 1, 1957, shall be as follows: 

West Milwaukee 
St. Francis 
Cudahy 

$18,600 
27,300 
2,700 

For all extensions of public fire protection service in the City of St. Francis, 
there shall be added to the above stated amount applicable to such city, a 
charge of 3 cents a lineal foot per annum for each foot of main put into use 
between hydrants placed, plus a fixed charge of $5.00 per hydrant set for each 
hydrant added to the system and installed at no cost to the Milwaukee Water Works. 

For extensions of public fire protection service in the Village of West ~lilwaukee 
there shall be added to t he above stated amount applicable to such village, a 
charge of 50 cents a year for each general service water customer in excess of the 
number served on July 1, 1957. 

Private Fire Protection Service 

This service shall consist of connection for automatic sprinkler system, 
standpipe (where same are connected permanently or continuously to the mains) and 
private hydrant systems. 

Quarterly demand charges for private f ire protection service only, payable 
in advance on the 1st day of each quarter; 

Size of Connection 
3-inch 
4-inch 
6-inch 
8-inch 

County Institutions: Outside of 
City 
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Quarterly Charge 
$6.00 
11.00 
22.00 
33.00 

900,00 



  

General Urban Service 

Se:::-vice Charge 

Size of Heter 

3/L- inch or smaller 

l -inch 

1J:.;-inch 

11z-inch 

2-inch 

3-inch 

L- inch 

6- inch 

8-inch 

1 0-inch 

12-inch 

16-inch 

20-inch 

2L-inch 

Charge for Water Used: per Quarter : 

First 10,000 cubic feet 
Hext 490,000 cubic fee:. 
Over )00,000 cubic feet 

Suburban Retail Service 

Size of Heter 

3/4-inch or snaller 

l-inch 

1\ -inch 

l~z-inch 

2-inch 

3- inch 

4- inch 

6-inch 

8-inch 

1 0-inch 

12-inch 

16-inch 

20-inch 
2L-inch 196 

Quarterl;):: Service Char~e 

$ 1 . 20 

2.7) 

2.75 

5.00 

9 .00 

20 .00 

36.00 

65.00 

100.00 

150 ,00 

220.00 

380. 00 

5)0 .00 

850 .00 

Net per 100 Cubic Feet 

$0.12 
0 .1 0 
0 . 07 

Quarterl;):: Service 

$ 1.50 

3 .50 

3 .50 

6.00 

11 .oo 
25.00 

45.00 

82 .00 

125 .00 

190.00 

275.00 

470 .00 

690 .00 
1,060.00 

Charfiie 



  

Charge for Water Used: per quarter 

First 10,000 cu. ft . 
Next 490 ,000 cu . ft. 
Over SOO,OOO cu . f t. 

Suburban Resale 

West Milwaukee and 
Similarly Served Areas 

Per 1 00 Cubi c Foot 

$0.13 
0 .11 
0 . 08 

Quarterly charge for Public Fire Protecti on demand: 

* Fox Point 
* Shorewood 
* West Allis 
* vlhi tefish Bay 

$1 ,1 50 .00 
4 , 750 .00 
7, 500 .00 
3,1 50 .00 

St. Francis and 
Similarly Served Areas 

Per 100 Cubic Foot 

$0 .1 4 
0.11 
0 .08 

*Additional quarterly charge 
on July 1 , 1957 - $0 .125 . 

for each customer added to total n~mber served 

Suburban Resale and County Service 

Available to Customers outside t he City l imits of Milwaukee . 

Extra Capacity Charge 

For each 100 cubic feet of water t aken per hour over a~d above, the average 
annual hourly use during the current and prece~ing 11 months, per month 
----------------$4 .50 
The extra capacity charf.e , once e'sta.blished, shall apply t.o the current 
r:1onth and the succeedihg ·eleven month!!! , unless 'exceeded, .at which time 
a new ·extra. capacity~ charge· shall be established. 

Extra capacity charges shall not be base'i upon periods duri ne Hhich water 
has been taken for ext i nguishing fires. 

Hhen service is taken at more than one location, the reading of the various 
meters Hill be combined for billi ng purposes. 

Commodity Charge 

For each 100 cubic feet of water taken during the month---------$0 .075 

Optional Demand Charge 

Available for customers using 33,333 cubi c feet , or ~ore , during ·a month. 

ExtPa Capacity Charge 

For each 100 cubic feet of viater per hour 
over anj above the average annual hourly. 
use during the current and preceeding 
months, per month----- --------------- ----

Inside City 

$10 .00 

Outside City 

$11 .so 
The extra capacity char ge , once established, shall apply to t he current 
month and the succeeding eleven months, at which .time a new extra 
capacity charge shall be established, 
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Commodity Charge 

For each 100 cubic foot of water 
taken during the month 

Inside City 

$0.065 

Miscellaneous Service Schedule 

Miscellaneous Public Users 

Public bubblers, each per season (6 months) 
Street sprinkling and flushing per 1 ,000 gallons 
Parks: Including center plots per 1~000 sq. feet 

Flushing Sewers (for each 100 feet or less) 

Outside Citz 

$0.080 

$72.50 
0.135 
3.60 

6-inch ------$1 .45 
8-inch ------ 1 • 70 

12-inch --------
15-inch --------

$2.15 
2.50 

18-inch-------- $2.90 

Settling Trenches (For each 100 feet or less 

Hirith 

2 feet $0.72 
3 feet 1.08 
h feet 1 .45 
5 feet 1 .80 
6 feet 2 .15 

Construction Purposes 

Brick 
Block; concrete 
Block; tile 
Concrete 
Plastering 
Equipment; steam-driven 
Spri~~ling; subgrade 
Grouting; pavement 

gas pipe----$0.70 

per 1, 000 
per 100 sq. feet 
per 100 sq. feet 
per cubic yard · 
per 100 sq. yard 
per machine 
per 1 ,000 sq.feet 
per 1 ,000 sq. feet 

For Const ruction and Repair of Underground Utility Faci lities 

Use of Hydrant - an11ual c.~arge 
Settl ing Trenches - see rate above 
Hydrant; used during winter months 
Any permit; minimum charge 

Hiscellaneous Purposes 

Carnival; per day 
Fi lli ng cistern; inside City; exclusive of cartage 

per sprinkling tank 
Test i ng and }lise. purposes per 1 ,000 gallons 
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Hydraulic Elevator Indicator Service 

Service charge, per quarter 

2-incb $ 9.00 

3-inch 20.00 

4-inch 36.00 

6-inch 65.00 

The above service charge is in addition to applicable rates listed in 
"Regular Service Schedule . " 

On December 29 1 1959, the Wisconsin Public Service Commission, under 
Docket No. 2-U-5282, ordered an increase in all of the rate schedules by 
adding to bills computed a surcharge of 15% to become effective January 1, 
1960 . The following statements are quoted from the findings of the 
Commission: 

'The Milwaukee Water Utility is engaged in a program of water plant 
expansion previously authorized by the Public Service Commission as necessary 
to enable the applicant to render reasonably adequate service. The con
struction is being financed with the proceeds from mortgage revenue bonds, 
of which $20,000 1000 have been issued. It is est"imated that an additional 
$15 1000 1000 of mortgage revenue bonds must be placed on the market during 
1960 if construction is to proceed as scheduled." 

'The need for funds for construction will determine the amount of 
borrowing and, therefore, the requirement for debt service." 

"An emergency exists with respect to the Milwaukee Water Utility, 
which makes necessary a temporary increase in rates of said public utility 
in order to prevent injury to the business of the utility and the int erest 
to the people. An emergency increase in rates of 15 percent applicable to 
al l rate schedules is reasonable and will not result in an unreasonable 
return on the rate base or in unreasonable discrimination as far as can be 
determined at this time and on the basis of presently known facts. " 
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WATER RATE SCHEDULE 

(Effective January 1, 1961) 

Retail General Service 

Service Charge (Per quarter) 

Size of-Meter 

3/4-inch or smaller 
l-inch, 1~-inch 
1~-inch 
2-inch 
3-inch 
4-inch 
6-inch 
8-inch 

10-inch 
12-inch 
16-inch 
20-inch 
24-inch 

General Urban Service 
Inside of City 

$ 1.50 
3.50 
6.85 

11.40 
25.35 
45.65 
62.40 

126.75 
190.00 
279.00 
462.00 
697.00 

1,076,00 

200 

Suburban Retail Service 
Outside of City 

$ 1.90 
4.44 
7.60 

13.95 
31.70 
57.00 

104. 00 
158.00 
241.00 
349.00 
596.00 
675 .00 

1,344. 00 



  

Charge for Water Used (per quarter) 

In Cubic Feet (per 100 cu . ft.) 

First 10,000 cubic feet 

}til waukee 'Hest Hilwaukee 

16 .5¢ 

St. Francis 

Next 490,000 cubic feet 
over 500,000 cubic f eet 

In Gallons(per 1000 gallons) 

First 75, 000 Gallon~ 
Next 3,675,000 11 

Over 3,7.50,000 11 

15.2¢ 
12.7¢ 
8.75¢ 

20.3¢ 
16.9¢ 1, . 7¢ 

14 . 0¢ 
10.2¢ 

22.0¢ 
18 . 7¢ 
13.6¢ 

1 7.8¢ 
14.0¢ 
1 o. 2¢ 

23.7¢ 
18.7¢ 
1.3 .6¢ 

To compute water bill add service charge for corresponding size meter 
to charge for Hater used. 

Public Fire Protection Service - Retail 

Annual charge facilities
January 1, 1960 

Annual Charge faci lities
October 1 , 1960 

Annual Charge facilities
January 1 , 1 961 

Extensions 

Milwaukee 

$605, 91 2 

West 
l1i1.waukee St. Francis Greenfield 

$ 23 J 916 $ 35 , 306 

$ 1 , 347 

Milwaukee - Additional charge of ~~ cents per lineal foot, per annum, 
for each foot of main put into service between hydrants 
placed, plus $25.36 for each hydrant added to the system 
after January 1, 196o. 

St . Francis - Aiditional charge of 3.8 cents pe~ lineal foot per annum, 
for each foot of main put into use between hyerants 
placed, plus $6.34 per hydrant for each hydrant added to 
the system and installed at no cost to the Hilwaukee 
Water Works after October 1> 1960. 

Cudah~ 

$3,423 

Vlest Milwaukee - Additional charge of 63 cents per year for each additional 
general service customer added after October 1, 1960 . 

Greenfield - Additional charge of 63 cents per year ror each additional 
general water service customer added after January 1, 1961. 

Cudahy - No additional charge - there could be no extension of service. 

Public Fire Protection Service - Suburban Resale 

County 
Institutions 

Quarterly Service Charge $ 1 , 141 
as of October 1, 1160 

Fox 
Point* 

$1,515 

Hest 
Allis* 

$9 ,909 

Whitefish 
Shorewood* Bay * 

$ 6,096 $ 4,0.52 

*Extensions after October 1, 1960 - additional quarterly charge ~or 
each customer added to total number served on October 1, 1960- 15.8 cents. 
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?rivate Fire Protection Service 

'tlithin the City of Milwaukee 

Size of connection 

3-inch 
L- i nch 
6- inch 
8-inch 

Outside City of llilwaukee 

Above stated rates plus a 25% surcharge. 

Annual Charge 

$30. 1.13 
SS .78 

11 1 -57 
167 .35 

Suburban Resale to County Insti tutions - Fox Point - Shorewood - West Allis 
Hhitefish Ba 

(a) Extra Capacity Charge (per month) 

For each 1 00 cubic feet of <later taken per hour over and above 
the average annual hourly use during the current ~~d preceding 
11 months - $5 .70 

(b) Commodity Charge (per 100 cubic feet - 9 .5 cents 

Optional Demand Charge 

Avai l able for custorr.ers using 33, 333 cubic feet or more during a month. 

(a) Extra Capacity Charge (per month) 

For each 100 cubic feet of water per hour over arid above the average 
annual hourly use during the current and preceding 11 months . 

Inside City -
Outside City -

$12.70 
1L .6o 

(b) Commodity Charge (per 100 cubic feet) 

Inside City -- 8 . 25 cents 
Outside City -1 0 .2 cents 

llote : No customer availed himself of the opportunity to use the optional 
demand rate . 

Hiscellaneous Public Use 

Public Bubblers, each per season (6 months) 
Street sprinkling and flushing 1,000 gallons 
Parks : Including center plots F9 r 1 ,000 sq . feet 

Hydraulic Elevator I ndicator Service 

Service charge, per quarter: 

2- inch $11 . Lo 
3- inch 25.35 
L-inch LS.6S 
6-inch 82 . LO 202 

$91 .90 
0 .17 
L.5s 



  

The above service charge is in addition to applicable rates listed in 
the regular service schedule. 

The above schedule of rates is predicated upon order of the Public Service 
Commission of Wisconsin dated December 8, 1960, Docket No . 2-U-5282 and as 
provided by Common Council Resolution. 

Retail General Service 

Water Rate Schedule 

(E~fective November 25, 1961) 

Service Charge (per quarter) 

General Urban Service 
(inside of City) 

Suburban Retail Service 
(outside of City) 

3/4-inch or smaller 
l-inch, H~-inch 
1lz-inch 
2-inch 
3-inch 
4-inch 
6-inch 
8-inch 

10-inch 
12-inch 
16- inch 
20-inch 
24-inch 

Charge for \{ater Used 

In cubic feet 

(per quarter) 

$ 1 .60 
3.75 
6.80 

12.25 
27.20 
49 .00 
88.50 

1 36.oo 
204.00 
300.00 
517.00 
748 .00 

1 ' 157 . 00 

West 

$ . 2.05 
4 .75 
8.15 

15.00 
34.00 
61 .20 

11 2 .oo 
170 .00 
259.00 
375 .00 
640.00 
940 .00 

1 ,443.00 

(per 100 cubic feet) 
Hilwau lee 1-lih'au.l<ee St . Francis 

First 10, 000 cubic feet 16.3¢ 17.7¢ 19.1 ¢ 
Next 490,000 cubic feet 13.6¢ 15.0¢ 15.0¢ 
Over 500 , 000 cubic feet 9 .4¢ 11 .0¢ 11 . 0¢ 

In Gallons (per 1000 gallons) 

First 75,000 gallons 21 • 7¢ 23 .6¢ 25 .5¢ 
Next 3,675, 000 gallons 18.1¢ 20 .0¢ 20.0¢ 
Over 3,750,000 gallons 12.5¢ 14.7¢ 14.7¢ 

To compute water bill add service charge for corresponding size meter to charge 
for water used. 

Private Fire Protection Service 

City of Hi.lwaukee 
City of Hilwaukee 
City of Milwaukee 
City of l1ilwaukee 

3-inch connection 
4-inch connection 
6-inch connection 
8-inch connection 

$ 33.00 annual charge 
60.00 annual charge 

120.00 annual charge 
180 .00 annual charge 

~ Outsi de of City - above charge plus 25 percent. 
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Public Fire Protection Service - Retail 
Hilwaukee 

West St . 

Annual Charge facilities 
January 1 , 1961 

Hilwaukee Francis Greenfield Cudah;r: 

$659, 163 
Annual Charge faciliti es 

November 1, 1961 
Annual Charge facilities 

January 1 , 1 962 

$25,677 $37,901 $1 ,IJ51 

$3, 675 

Extensions 

Mil·waukee - Addition01l charge of ~. 7 cents per lineal foot , per annlll11, 
for each foot of main put into service between hydrants 
placed, plus $2? . 22 for each hydrant added to the system 
after January 1 , 1961. 

St. Francis - Additional charge of 4.1 cents per lineal foot per annum, 
f or each foot of main put into use betHeen hydrants placed, 
plus $6.80 per hydrant f or each hydrant added to the system 
and installed no cost to the l·lilwaukee \·later Harks after 
November 1, 1961 . 

Greenfield and vl~st Hilwaukee -

Additional charge of 68 cents per year for each additional 
general service customer added after November 1, 1961. 

Cudahy - No additional charge - there co•.!ld be no extension of service. 

Public Fire Protection Service - Suburban Resale 

Quarterly Charge as of 
October 1 , 1 961 

County 
Institutions 

$1,225 .00 

Fox 
Point* 

$i , 633 

Hest Whitefish 
Allis* Shorewood* Bay {~ 

$1 o, 726 $6,544 $4,351 

* Extensions after October 1 , 1961 - additional quarterly charge =:or 
for each customer ad~ed to total n~~ber se~ved on ~ctobe~ 1 , 1961 
17.0 cents . 

Bay 
Suburban Resale to County Institutions - Fox Point , Shorewood, West Allis , Whitefish 

(a) Extra Capacity Charge (per month) 

Fo~ each 100 cubic feet of water taken oer hour over ~,d above the 
average annual hourly use during ~~e c~rent and preceding 11 months - $6.10 

(b) Commodity Charge (per 100 cubic feet) - 10.2 cents. 

Cpt~onal Deman~ Rate 

Available for customers using 33,333 cubic feet or more during t~e month. 

(a) Extra Capacity Charge (per month) 

For each 100 cubic feet of lvater per hour ove!' and above the average 
annual hourly use dt:ring the current and p~eceding 11 months . 

Inside City- $1J .65 
Outside City - d~4 70 



  

{b) Commodity Charge (per 100 cubic feet) 

Inside City 8.9 cents 
Outside City 11 .0 cents 

Note: No customer availed himself of the opportunity to use the optional 
demand rate . 

Miscellaneous Publ ic Use 

Public bubbl ers, each per seas:J n (6 months) 
Str eet sprinkling and flushing per 1 , 000 gallons 
Par~s (Incl uding center plots per 1, 000 square feet) 

Hyriraulic Elevator I ndicator Service - in City of H:i.lwaukee 

Service Charge, per quarter : 

2-inch 
3- inch 
4- inch 
6-inch 

$1 2. 25 
27 . 20 
49.00 
88 .50 

$91l.65 
0.18 
4 .90 

The above service charge is in addition to applicable rates listed in 
the regular service schedule. 

Hauwatosa Temporary Emergency Service 

Rates ultimately authorized by the commission for Wauwatosa temporary 
emergency service, plus the increases allowed in Docket No. 2-U-5522 of 
7.35%. 

This rate schedule authorized by the Public Service Cormnission of Hisc:msin 
Hovember 24, 1961, Docket no. 2-U-5522, adopt ed Cormnon Council November 28 I 
1961 -Resolution File No. 60-31 15-c . 

Water Rat e Schedule 
(Ef fective August 1, 1963) 

Retail General Service 

Service Charge (per quarter) 

Size of Meter 

3/4- inch or smaller 
1-i:lch, Hi- inch 
1!z-inch 
2-i:lch 
3-inch 
4- bch 
6- inch 
8- inch 

l O-bch 
1 2- i:lch 
16-bch 
20-inch 
24-i:lch 

General Urban Service 
(Inside of City) 

$ 2.00 
L.5o· 
8.00 

12.00 
25.00 
5'0. 00 
90.00 

140.00 
200.00 
300. 00 
500.00 
750.00 

1,1 50. 00 
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Suburban Retail Service 
(Outside of City) 

$ 2.50 
5.00 
8.50 

15 .00 
34.00 
60.00 

11 o .oo 
170 .00 
26o .oo 
375.00 
640 .00 
940.00 

1,450 .00 



 

Char~e for \-Tater Used (per quarter) 

In cubic feet (per 100 cu. ft.) 

l'lilwaukee West Milwaukee St. Francis 

First 10, 000 cubic feet 18.0¢ 20.0¢ 23.0¢ 
Next 490,000 cubic feet 16.~¢ 17.0¢ 20.0¢ 
Next 1 ,SOO,OOO cubic feet 12.0¢ 14.0¢ 15.0¢ 
Over 2,000,000 cubic feet 11 .0¢ 12.0¢ 13.0¢ 

In Gallons (per 1000 gall ons) 

First 75,000 gallons 21J.o¢ 26.6¢ 30.7¢ 
Next 3 , 67~, 000 II 22.0¢ 22.6¢ 26.7¢ 
Ne:xt 1 1,2~0,000 II 16.0¢ 18.7¢ 20 .0¢ 
Over 15,000,000 II 1 L. 7¢ 16.0¢ 17.3¢ 

To compute water bill add service charge for corresponding size of meter 
to charge for water used. 

Private Fire Protection Service 

City of Milwaukee 
City of Hilwaukee 
City of Milwaukee 
City of Hilwal kee 

3- inch connection 
4-inch connection 
6- inch connection 
8-inch connection 

Outside of City - above charge plus 25 p·er.cent. 

Hydraulic Elevator Indicator Service 

Service Charge, per quarter 

2- inch 
3-inch 
L- inch 
6- inch 

$13. 2~ 
29 .)~ 
52.90 
95.50 

$ 33 .00 annual charge 
60.00 annual charge 

120.00 annual charge 
180.00 annual charge 

The above service charge is in addition to applicable rates listed in 
the regular service schedule outside of City - above charge plus 25 percent 

Public Fire Protection Service - Retail 
l'tilwaukee 

Annual charge facilities 

West 
Milwaukee 

January 1, 1963 $1 ,218,000 526,000 

Extensions 

St. Francis Greenfield 

$38,000 $1 ,500 

Hilwaukee - Additional charge of 3. 0 ·cents per lineal foot , per annum, 
for each foot of main put into service between hydrants 
placed, plus $20.00 per hydrant added to the system ·arter 
January 1 , 1963. 

206 

Cudahy 
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st. Francis & Greenfield - Additional charge of L.O cents per lineal 
foot per annum for each foot of main put 
into use between hydrants placed, plus $5.00 per 
hydrant for each hydrant added to the system 
and installed at no cost to the Milwaukee 
\-later vlorks after January 1 J 1963. 

West Milwaukee - Additional charge of 75 cents per year for each 
additional general service customer added after 
January 1 , 1 963. 

Cudahy - No additional charge - there could be no extension of service. 

Public Fire Protection Service - Suburban Resale 

County 
Institutions v1est Allis Shorewood 

Quarterly charge as of January 1 , 1963 $h,900 $11,000 $6,6oo 

* Extensions after January 1, 1963 - additional quarterly charge ~or each 
customer added to total number served January 1, 1963 -- 20.0 cents . 

Suburban Resale to Shorewood - West Allis - County Institutions 

(a) Capacity Charge (per month) 

For the maximum hourly demand occurring during the month, but not 
less than the demand recorded during the preceding 11 months --
(exclusive of peak demands due to use of water for fire protection 
where seller is notified by customer within· L8 hours, exclusive of 
Saturdays, Sundays and holirtays). Per 100 cubic feet of total 
demand--- $18.25 

(b) _Commodity Charge (per 100 cubic feet) --- 10.0 cents 

Note: A surcharge of 5% ~~11 be applied to al~ bills computed at the wholesale 
rate on the first billing period subsequent to July 1, 1964 if a contract 
for service is not entered into by that date as specified in the PSC 
order. 

1liscell aneous Public Uses 

Public bubblers, each per season (6 months) 
Street sprinkling and flushing per 1 ,000 gallons 
Parks: Including center plots per 1,000 square feet 

$105.00 
0 .20 
5.30 

The above rate schedule authorized by Public Service Commission of 
Wisconsin July 5, 1963 Docket No. 2-U-5708. Adopted Milwaukee Common Council 
July 9, 1963 - Resolution File No. 63-1266. 
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Retail General Service 

Water Rate Schedule 

(Effective December 1, 1966) 

Service Charge (per quarter) 

General Urban Service Suburban Retail Service 
(outside of City} Size of Meter 

3/L- i nch or smaller 
l-inch or 1 ~-inch 
llz-inch 
2-inch 
3-inch 
4-inch 
6- inch 
8-:inch 

1 0- inch 
1 2- inch 
16- :inch 
20- inch 
24- inch 

(Inside of City) 

$ 2. 25 
5.00 
9 .00 

13 .50 
28 .00 
56 .00 

1 oo.:oo 
160 .00 
225 .00 
340 .00 
560 .00 
850.00 

1,300.00 

Charge for \·Tater Used (per quarter) 

In cubic feet (per 100 cu. ft.) 

$ 2.80 
6 .00 
9 .50 

17.00 
36.00 
70 .00 

125.00 
200 .00 
280 .00 
42$.00 
700 . 00 

1 ,060.00 
1 , 625.00 

l1:i.lwaukee , \-lest l1:i.lwaukee St . Francis 

First 10, 000 cubic feet 
Next 490, 000 cubic feet 
Next 1 ,500,000 cubic feet 
Over 2, 000, 000 cubic feet 

In Gallons (per 1000 gallons) 

First 75,000 gal lons 
Next 3, 675 ,000 gallons 
Next 11, 250 , 000 gallons 
Over 15, 000, 000 gallons 

20. ()¢ 
17.0¢ 
13 .0¢ 
11 • 7¢ 

26 . 7¢ 
22.7¢ 
1 7 .3¢ 
15 .6¢ 

22 .0¢ 
17 .5¢ 
15. 0¢ 
12.7¢ 

29 .4¢ 
23.4¢ 
20 .0¢ 
16.9¢ 

25 .0¢ 
20.5¢ 
16.0¢ 
1 3. 7¢ 

33 .3¢ 
27.3¢ 
21 . 3¢ 
18 ·3¢ 

To compute water bill add service charge for a corresponding size of 
meter to the charge f or water used. 

Public Fire Protection ServicP. - Retail 
West 

Hilwaukee H:ilwaukee St. Francis Greenfield 
Annual charge as January 1 , 

1966 for facilities $1,328 .160 $28,080 $41 ,066 $6, 900 
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Extensions, After January 1 , 1 966 

Milwaukee - Additi:oal charge of 3 cents per lineal foot, per annum, for 
each foot of main put into service between hydrants placed, 
plus $20 per hydrant added to the system . 

st . Francis & Greenfield - Additional charge of 4 cents per lineal foot, 
per annum, for each foot of main put into use 
bebreen hydrants placed, plus $5 per hydrant 
for each hydrant added to the system and 
installed at no cost to the t1ilwaukee 'Hater 
\o/orks. 

West Hilwaukee - Additional charge 80 cents per year for each general 
service customer added . 

Public Fire Protect ion Service - Suburban Resale 

Quarterly charge 

~lilwaukee County 
Institutions 
$5292 

West Allis 
$12,015 

Shorewood * 
$7 J 130 

* Additional quarterly charge for each customer added to total number served 
on January 1, 1966 - 21.6 cents 

Private Fire Protecti on Service 

vli thin the City of tti.lwaukee 

Size of Connection 

3-inch 
4- inch 
6-inch 
8-inch 

1 0- inch 
1 2- inch 

Outside City of Hilwaukee 

Above stated rates plus a 25% surcharge . 

}liscellaneous Public Use 

Annual Charge 

$ 36 .00 
6u .OO 

130 .00 
196.00 
288 .00 
432.00 

Public drinking fountains, each per season (6 months) 
~treet sprinkling and flushing, per 1 , 000 gallons 
Parks; ~ncluding center plots, per 1,000 sq. ft . (6 months) 
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Suburban Resale to Shorewood, West Allis and County Institu~ions 

Capacity Charge (per month ) 

Fer the maximum ~ourly demand occ~rring during the Month, but not l ess 
than demand recorded during preceding 11 months (exclusive of peak demands 
due to use of water for fire protection service where seller is notified 
by customer wlthi n L8 hours, exclusive o: Saturdays, Sundays and ~olidays) : 
$1 9 . 70 per hundred cubic feet per hour o~ total dP..mand . 

C~dity chaq~e .(billed quarterly) 

per one h·.mdrcd cubic feet -- 1 0 . 8 cents 

Suburban Resal e to \-lauv1a ';,osa, Greendale 1 B::-own Deer 

(a) l'inimum Quarterly Charge (Includes charge for Public :<ire Protection Service) 

l·iauwatosa - First 270,000 cubic :ee"t. 
Greendale - First 50, 000 cubic f eet 
Brot-:n Deer - First 50, 000 cubic feet 

(b) Commodity C~2rge 

$94,500 
17, 280 
21 ,600 

For water used in excess of the amount allowed \-ti'r.h the nun-...;num 
quarter~y bill - 10. 8 cents for one-hundred cubic feet, plus, each 
mile or major fractio::1 thereof over 6 ni les measured airline from 
~he neares t primary pumping sta~ion -- 1 .08 cents for o::1e hu::1dred 
cubic feet. 

Note: The Village of Brc•m ~eer is the only suburb more than 6 miles from 
the n8arest pumpjng station, it is 8 ~~les away. 

Hyrl:rauli.c Elevator Indic?..to:- Service - in City of Milwaukee 

Service charge, per quarte:-

2- inch 
3-~nch 
L-inch 
6- inch 

$ 1u.JO 
31.70 
57 . 05 

103 .1 s 
The above s ervice charge is in addition to applicable rates listei in 

the regular service s~hedule . 

Outsi:le of City 

Above stated rates pJus a 25% surcharce. 

The above rate schedule was predicated upon order of the ~Jblic Service 
Commission of 11'lisconsin, dated Nove:nbe:!' 11, 1966, Docket No . 2- U-6)68 , and as • 
provided by Common Council P.esolution ? i le No . 66-2415, adopted November 15, 1966. 
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) 

) 

' 
under pending rate increase application to the Public Service Commission, 

docket 2-U-6695, the Milwaukee Water Works was auth~rized an interim rate 
increase of 6 percent for Milwaukee customers and ~ for suburban customers to 
be applied to the then rate in effect under docket 2-U-6368 dated November 11, 196~ 
This interim rate increase was to apply to water consumed after December 15, 1969. 
However, due to the utilities quarterly billing cycle, the effect of this interim 
rate increase was not felt until May 1, ·1970. 

Water Rate Schedule 

(Effective December 15, 1970) 

Retail General Service 

Service Charge (per quarter) 

General Urban Service 
Size of Meter (Inside of City) · 

3/4-inch or smaller 
l-inch and 1\-inch 
1~-inch 
2-inch 
3-inch 
4-inch 
6-inch 
8-inch 

10-inch 
12-inch 
16-inch 
20-inch 
24-inch 

$ 3.00 
6.60 

12.00 
18.00 
37.00 
74.00 

130.00 
200.00 
300.00 
450.00 
750,00 

1040.00 
1740.00 

Charge for Water Used (per quarter) 

In Cubic Feet (per 100 cu. ft.) 

Milwaukee 

First 10,000 cubic feet 
Next 490,000 cubic feet 
Next 1,500,000 cubic feet 
Over 2,000,000 cubic feet 

26¢ 
22¢ 
16¢ 
12.6¢ 

In Gallons (per 1000 gallons) 

First 75,000 gallons 
Next 3,675,000 gallons 
Next 11,250,000 gallons 
Over 15,000,000 gallons 

34.8¢ 
29.4¢ 
21.4¢ 
16.8¢ 

West 
Milwaukee 

29¢ 
23¢ 
18¢ 
15.7¢ 

38.8¢ 
33.7¢ 
24.1¢ 
21.0¢ 

St. 

Suburban Retail Service 
(Outside of City) 

$ 3. 75 
8.25 

15.00 
22.50 
46.25 
92.50 

162 .so 
250.00 
375.00 
562.50 
937.50 

1300.00 
2175.00 

Francis Greenfield 

33¢ 
27¢ 
20¢ 
15.7¢ 

44.11/: 
36.1¢ 
26.8¢ 
21.0¢ 

37¢ 
31¢ 
24¢ 
17¢ 

49.5¢ 
41.4¢ 
32.0¢ 
22.7¢ 

To compute water bill add Service Charge for a corresponding size of meter 
to the charge for Water Used. 

211 



  

Public Fire Protection - Retail 

'West 
Milwaukee Milwaukee St. Francis Greenfield 

Annual Charge as of facilities $1,100.00 $25,200 
January 1 , 1970 

$37,000 $21,000 

Extensions, after January 1 , 1970 

Milwaukee - Additional charge of 4 cents per lineal foot, per annum, for 
each foot of main put into use between hydrants placed, plus 
$30 per hydrant added to the system. 

St. Francis &c Greenfield -
Additional charge of 5 cents per lineal foot, per annum, for 
each foot of main put into use between hydrants placed, plus 
$15 per hydrant for each hydrant added to the system and 
installed at no cost to the Milwaukee 'Water 'Works. · 

West Milwaukee -
For extensions of public fire protection service in the 
Village of West Milwaukee, there shall be added to the above 
stated amount applicable to such Village, a charge of 80 
cents a year for each general service water customer in--excess 
of the numb·er served on January 1, 1970. 

Private Fire Protection SerVice 

Within the City of Milw~ukee 

Size of Connection 

3-inch 
4-inch 
6-inch 
8-inch 

1 0-inch 
12-inch 

Outside City of Milwaukee 

Above stated rates plus a 25% surcharge. 

Miscellaneous Public Use 

Annual Charge

$ 40.00 
82.00 

140.00 
210 .00 
31 o.oo 
620.00 

Public drinking fountains, each - per season ( 6 months) 
Street Sprinkling and flushing, per 1 000 gallons 
Parks: Including center plots, per 1000 square feet(6 MosJ 
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Suburban Resale - Metered 

(a) Minimum quarterly Charge (Includas charge for Public Fire Protection) 

Brown Deer - (For 154 Hundred cubic feet ~~WJCimum demand) 
Greendale - (For 216 Hundred cubic feet maximum demand) 
County 
Irlstitutions-(For 93 Hundred cubic feet maximum demand) 
Shorewood - (For 340 Hundred cubic feet maximum demand) 
Wauwatosa - (For 735 Hundred cubic feet maximum demand) 
West Allis - (For 971 Hundred cubic feet maximum demand) 

$16,200 
$14,700 

$ 9,000 
$31 ,000 
$71 ,200 
$74,200 

For maximum hourly demand in excess of (exclusive of peak demands due 
to use of water for fire protection service where seller is notified by 
customer within 48 hours, exclusive of Saturday, Sunday and holidays) 
(1) or less than, the demand on which the above minimum charge is predicated, 
increase or decrease the minimum charge per quarter by $60 for each 1 00 
cubic feet, per hour of such change in maximum hourly demand, except that 
each service charge shall apply for the succeeding three quarters, unless 
a new higher demand is created during such period. 

(1) does not apply to Wauwatosa. 

(b) Commodity charge -13¢ * per hundred cubic feet. 

*Add for each mile or major fraction thereof over 6 miles 
measured airline from the nearest primary pumping station -
1 .3¢ per hundred cubic feet. 

NOTE; This addition applies only to Brown Deer, 8 miles 
from nearest primary pumping station. 

(c) Demand Meter Rental Per guarter 

Wauwatosa 
Brown Deer 
Greendale 
Shorewood 
West Allis 

$196.25 per quarter 
162.99 per qu~er 
153.33 per quarter 
115.00 per quarter 
150.00 per quarter 

Conditions of Service 

1. 

2. 

3. 

Customer shall furnish and install meter pits complete with meter 
setting but without meter which shall be supplied by the utility 
and paid for at cost by the customer. 

DBmand metering facilities shall be· furnished, installed, and 
maintained by the Milwaukee water utility and a reasonable rental 
as filed with the Public Service Commission shall apply unless the 
customer exercises the option hereby made available to him to 
furn,ish, install and maintain the demand meter facilities and 
inform the Milwaukee Water Works in writing. 

Customer shall contract to take service for a period of fifteen 
years. If the parties can agree, they may proVide for a longer 
period in accord under section 66.o61 (2)(a), Wisconsin Statutes. 
If the parties cannot agree a fifteen year period is all that is 
requirea. 
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4. Termination of service by the customer without the consent of the 
Milwaukee water utility at any ·time during the period of time covered 
by the contract shall result in the customer incurring liability 
for the demand charge COl!lpUted on the highest demand recorded during 
the cont~act period and at rates in effect at the time of such 
termination, plus the charge for public fire protection, for the 
period remaining under the contract but in no case less than five 
years. 

S. In the event of failure of any wholesale customers to enter into a 
contract in the above stated term or to make an offer in writing 
to enter such contract prior to July 1, 1974, a surcharge of 5% 
will apply to all bills COl!lpUted at the wholesale rate beginning 
for service during the first billing period after July 1, 1974. 

Hydraulic Elevator Indicator Service - In City of Milwaukee 

Service Charge per quarter 

2-inch 
3-inch 
4-inch 
6-inch 

$17.16 
38.04 
68.46 

123.78 

The above service charge is in addition to applicable rates listed in 
the regular service schedule. 

An additional charge of 25% will be added for water used outside of 
City. 

The above schedule of rates is predicat ed upon order of the Public Service 
ComMission of Wisconsin, dated AugustS, 1970, Docket No. 2-U-6695, and as 
provided by Common Council Resolution File No. 70-888, adopted July 31, 1970. 

In 1970, the Milwaukee Water Works found it difficult to match revenues 
with the increasing costs of operation. This was caused primarily by two 
factors. First of all, growth rate had reached a plateau, while operating 
costs increased rapidly due to the inflationary trend in materials, services 
costs and in City negotiated labor contracts. Secondly, it took two and 
one-half years to effectuate its latest rate increase . The utility petitioned 
for a rate increase in July of 1 968, and first had it approved in August, 1970. 
Meanwhile, costs were on an accelerated increase, nullifying any gain realized 
by the December 15, 1969 interim rate increases. Tnis despite increased 
efficiencies brought about by automation which had, among other things, 
resulted in a reduction of the work force. Looking toward the future, the 
Milwaukee Water Works •as forced to request additional adjustments of its 
rates to offset the continuing rise in its operating costs. 
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Water Rate Schedule 

(Effective April 15, 1973) 

Retail General Service 

Service Charge (per quarter) 

Size of Meter 
General Urban Service 

(Inside of City) 

3/h-inch or smaller 
1 -inch and Hi-inch 
1l:z..inch 

$ 3.22 

2-inch 
3-inch 
h-inch 
6-inch 
8-inch 

1 0-inch 
12-inch 
16-inch 
20-inch 
2L-inch 

Charge for Water Used (per quarter) 

In Cubic Feet (per 1 00 cu. ft. ) 

7.10 
12.90 
, 9.30 
39.70 
79.50 

140.00 
215.00 
322.00 
483.00 
805.00 

1,116.00 
1,868.00 

West 
Milwaukee Milwaukee 

First 10,000 cubic feet 27.9¢ 
Next 490,000 cubic feet 23 .6¢ 
Next 1,500,000 cubic feet 17 .2¢ 
Over 2,000,000 cubic feet 13.5¢ 

In Gallons (per 1000 gallons) 

First 75,000 gallons 
Next 3,6?5,000 gallons 
Next 11,250,000 gallons 
Over 15,000,000 gallons 

37.3¢ 
31 .6¢ 
23.0¢ 
18.0¢ 

31 .1¢ 
24.7¢ 
19.3¢ 
16.9¢ 

41 .6¢ 
33.1¢ 
25.8¢ 
22.6¢ 

Suburban Retail Service 
(Outside of City) 

$ 4.03 
8.90 

16 .1 0 
24.10 
49.60 
99.UO 
175 .oo 
268.75 
402.50 
6o3. 75 

1 ,006.25 
1 ,395.00 
2,335 .00 

St. Francis Greenfield 

35.4¢ 
29.0¢ 
21 .5¢ 
16.9¢ 

47.3¢ 
38 .8¢ 
28.8¢ 
22.6¢ 

39.7¢ 
33.3¢ 
25.8¢ 
18 .a¢ 

53' 1¢ 
44.5¢ 
34.5¢ 
24.4¢ 

To compute water bill add service charge for a corresponding size of 
meter to the charge fo:r water used. 

Public Fire Protection - Retail 
West 

Milwaukee Milwaukee St. Francis Greenfield 

Annual Charge as of facilities $1,196,1()9 $27,000 
January 1 , 1 97 3 
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Extensions, Ai'ter January 1 , 1970 

Milwaukee - Additional charge of 4.3 cents per lineal foot, per annum, 
for each foot of main put into use between hydrants placed, 
plus $32.21 per hydrant added to the system. 

St. Francis & Greenfield -

Additional charge of s.L cents per lineal foot, per annum 
for each foot of main put into use between hydr.ants placed, 
plus $16.10 per hydrant for each hydrant added to the system 
and installed at no cost to the Milwaukee Water Works. 

West Milwaukee -

For extensions of Public Fire Protection service in the 
Village of West Milwaukee, there shall be added to the 
above stated amount applicable to such village, a charge 
of 80 cents a ye;sr for each general service water customer 
in excess of the number served on January 1 , 197 3. 

Private Fire Protection Service 

Within the City of Milwaukee 

Size of Connection 

)-inch 
4-inch 
6-inch 
8-inch 

1 0-inch 
12-inch 

Outside City of Milwaukee 

Above stated rates plus a 25% surcharge 

Miscellaneous Public Use 

Annual Cllarge 

$ LJ .OO 
88.00 

150.00 
225.00 
JJJ,OO 
666.00 

Public drinking fountains, each per season (6 months) $148.00 
Parks: Including center plots , per 1,000 square ft. (6 mos) 7.35 

Suburban Resale - Metered 

(a) Minimum Quarterly Charge (Includes charge for Public fire protection) 

Brown Deer 

Greendale 

County 
Institutions 

Shorewood 

Wauwatosa 

West Allis 

(for 154 hundred cubic feet maximum demand) 

(for 216 hundred cubic feet maximum demand) 

(for 93 hundred cubic feet maximum demand) 

(for 340 hundred cubic feet maximum demand) 

(for 735 hundred cubic feet maximum demand) 

(for 971 hundred cubic feet maximwn demand) 
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1.5, 78o 

9,662 

33,279 
76,433 

79,654 



 

For maximum hourly demand in excess of, (exclusive of peak demands due 
to use of water for fire protection service where seller is notified by 
customer within 48 hours, exclusive of Saturday, SUnday and holidays ( 1 ) 
or less than, the demand on which the above minimum charge is predicated, 
increases or decreases the minimum charge per quarter by $64.41 for each 
1 00 cubic feet per hour of such change in maximum hourly demand, except 
that each service charge shall apply for the succeeding three quarters, 
unless a new higher demand is created during each period. 

(1) Does not apply to Wauwatosa. 

(b) Commodity charge - 1 J. 96¢ * per hundred cubic feet . 

* Add for each mile or major fraction thereof over 6 miles 
measured airline from ·the nearest primary pumping st ation-
1 .4¢ per hundred cubic feet. 

NOTE: Thi s addition applies only to Brown Deer, 8 miles from 
nearest primary pumping station. 

(c) Demand Meter Rental per guarter 

Wauwatosa 
Brown Deer 
Greendale 
Shorewood 
West Allis 

Conditions o! Service 

$211 . 00 
17$.00 
165.00 
123 .oo 
161 .oo 

Same as stated under water rate schedule effective December 15, 1970. 

J!Ydraulic Elevator Indicator Service - In City of Milwaukee 

Service charge, per quarter 

2-inch 
3-inch 
4-inch 
6-inch 

$1 8.42 
40.84 
73 .49 

132.88 

The above service charge is in addition to applicable rates listed in 
:the regular service schedule. 

An additional charge of 25% will be added for Water Used Outside of the 
City. 

The above schedul e of rates is predicated upon order of the Public Service 
Commission of Wisconsin, dated December 29, 1972, Docket No . 2-U-7322, and as 
provided by Common Council Resolution File No. 71-670-a, adopted February 8 
1973. , 

217 



 
 

 
 

COMPARISON OF RATE CHANGES FOR MILWAUKEE RESIDENTIAL CUSTGIERS 
(AsslDllption: 5/8" Meter averaging 5,000 cubic feet per quarter) 

Effective Year of Rate Service Charge Charge per Hundred Total Bill Change fr0111 
Date Change {Per guarter}-~ cubic feet eer guarter-~ eer annlDll-~ Previous Rate-% 

February 14 1874 (first) none 0.03 6.00 none 
January 1 1889 none 0 . 15 30. 00 + 400 
January 1 1900 1.00 0.045 13.00 - 56.5 
January 1 1921 0.50 0.07 16.00 + 23.2 
July 1 1932 0.50 0 . 06 14.00 - 12.5 
October 2 1939 0.75 0.0675 16. 50 + 17.86 
July 27 1956 0.75 ·o.o675 20. 625 + 25 

(October Bills) +25% surcharge +25% surcharge 
May 31 1957 1.20 0.12 28.80 + 40 

(August Bills) 
December 29 1959 1.20 0.12 33.12 + 15 

(March 160 Bills) + 15% surcharge +15% surcharge 
December 8 1960 1.50 0 . 152 36.40 + 9.9 

(March 1 61 Bills) 
t-.> November 25 1961 1.60 0.163 39.00 + 7.1 ..... 
00 (February 1 62 Bills) 

July 5 1963 2.00 0.18 44.00 +12.8 
(August 1 63 Bills) 

2 . 25 November ll 1966 0 . 20 49.00 +11.4 
(April '67 Dills) 

December 15 1969 2.25 0.20 51.90 + 6.0 
(March 1 70 Bills) +6% surcharge +6% surcharge 

August 5 1970 3.00 0.26 64. 00 +23.17 
(December '70 Bills) 

December 29 1972 3. 22 0.279 68.68 +7.32 
(April '73 Bills) 



 

  

GALLONS OF WATER 1 CENT WilL PURCHASE 

Based on Residential Bill of 5000 cubic feet per quarter 

Effective Year of 
Date Change Amount Gallons for 1 cent 

February 14 1874 (first) $ 1 .50 249 

January 1 1889 7.50 50 
January 1900 3.25 112 

January 1921 4.00 93.5 
July 1 1932 ).50 107 

October 2 1939 4.125 90.5 
July 27 1956 5 .131 73 
May 31 1957 ·7 .20 52 
December 29 1959 8.28 45.2 
December 8 1960 9.10 41 
November 25 1961 9 .75 38.4 
July 5 1963 11 .00 34 
November 11 1966 12.25 30.5 
December 15 1969 12.98 28.8 
August 5 1970 16.00 23.4 
December 29 1972 17.17 21.8 
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CHAPTER XXI 
WATER WASTE 

Previous to 1912, an annual Pitometer survey for leakage and wastage 
from water mains was implemented and conducted until this year. Pitometer 
instrwnents are used to measure velocity of flow in water mains. Having found 
the velocity of flow and knowing the diameter of the main, a calculation will de
termine quantity of water flowing in the main. However, on account of the compara. 
tively small proportion of unaccounted water through leakage in water mains, the 
Pitometer survey for leakage and wastage in the distribution system was tempo
rarily abandoned in 1912. 

In place of making Pitometer tests looking for leakages in open joints of 
water mains , an effort was made in 1912 to stop all wastage and leakage in the 
system above ground , 

A thorough inspection was made of the 150 fire sp rinkling systems installed 
in the various factories and mercantile houses, all of which were unrnetered ser
vices . In some instances, illegal connections were found that made it possible 
to use water for purposes other than the extinguishing of fires. These illegal con
nections were ordered removed at once. It was found that water from umnetered 
fire service systems was used for the washing of grain, filling of boilers, flushing 
of sewers, sprinkling of grounds and various other purposes. In order to curb 
illicit use of water, a system of sealing and inspection was inaugurated. An annual 
charge was made for this special service. 

An inspection was also made in 1912 of the '911 unrnetered dwellings and, 
as a result of this inspection, notices to install meters were served on 194 con
swners where the Utility had positive evidence of wastage and leakage. In some 
instances, consumers were wasting at the rate of two to five hundred dollars of 
water per year on an annual payment of eight to ten dollars. 

Defective plwnbing, such as, leaky closet valves, leaky faucets and l eaks 
in service pipes were the main cause of the wastage. In several places, the closet 
valves were held open by means of a block of wood, permitting water to run 
continuously. 

Under the City Charter, the City could not compel the installation of meters 
in dwellings. Therefore, the Utility was obliged to enforce the metering of these 
wasteful premises under the rules which gave it the necessary authority where 
wastage could be proved, 

In order that the few remaining services (717) be placed on a meter basis, 
the Utility made application in 1912. to the Railroad Commie sion of Wisconsin for 
the necessary authority. The Railroad Commission was the forerunner of the 
Public Service Commission of Wisconsin which now regulates Utility operation. 
In a formal order issued by the Railroad Commission, it "authorized the City of 
Milwaukee to require the installation of water meters of such type or types as shall 
be approved by the Water Department upon all unrnetered services to which water 

is supplied by the City." This order went into effect May 1, 1913. 
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Meters were installed during the year 1912 in all public buildings and grounds, 
including Public Parks and, notwithstanding the cool a nd wet summer necessitating 
but little lawn sprinkling. the water revenue collecte d was considerably higher than 
under the unrnetered rate. 

All private fire hydrants located outside of the City on unmetered fire ser
vices were sealed by the Utility. 

The loss to the Utility by under registration of large meters was looked 
a fter by the Meter Division and loss from this source came under good control. 

As a result of these various inspections, the "unaccounted for 11 water was 
reduced from 18.27 percent in 1911 to 17.27 percent in 1912, and the revenue per 
million gallons pumped increased from $45. 80 in 1911 to $46. 76 in 1912. 

In connection with inspection of the fire sprinkling systems, it was discovered 
that in several plants the back pressure from private fire pumps drawing water 
from a river as a secondary source of supply was polluting the city domestic water 
supply owing to defective check valves. This was proven by pressure tests made 
and also by having an anal ysis made of the water drawn from the nearest hydrant. 
These fire pumps pumped water from a river which was often highly polluted. In 
order to guard against this dangeri.Tl.\$ practice, defective check valves were ordere d 
repaired and, in order to further safeguard the City domestic water supply, the 
discharge valves of the fire pumps were ordered closed and sealed by the Utility. 
This removed all danger of pollution unless the check valve should be found defective 
when the river water pump was used to extinguish a fire. This danger, however, 
was very remote as all check valves were under constant inspection by the Utili ty. 
The sealing of the discharge valves of the fire pump also removed the possibility 
of drawing unmetered water from the City supply through the fire pump. The seal
ing of the discharge valves of the fire pump met with no opposition on the part of 
the National Board of Fire Underwriters, nor from the local Board of Fire 
Underwriters. 

Valuable service to consumers was rendered by the Utility by investigating 
complaints of insuffi.cient pressure, which was found to be mostly of a local nature 
caused by poorly arranged piping inside buildings or by piping of improper size. 

The utility inspected hydraulic elevators having indicators for proper regis
tration. An indicator is a device that measures distance traveled by the hydraulic 
ram that pushes the ~levator up or lets it descend . Having total distance traveled 
and the area of the hydraulic piston, a calculation can be made to de termine the 
quantity of water used to operate the elevator during a given period of time. 

Inspection was made of 13,000 services which were presumed to be shut 
off and not in use to determine leakage. Those found leaking were permanently 
cut off and sealed at the water main. 
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In reviewing the activities taken by the Water Works in the year 19 12 to 
reduce water wastage, it was gratifying to find that the results accomplished ful
filled all expectations. It was only a few years before 1913 that the general public 
began to appreciate the possibilities of curtailing unnecessary waste. Consequently, 
a campaign for the conservation of our natural resources was the result. Since then, 
the slogan of, "efficiency and economy" was adopted, not only by most large cor
porations , but by nearly all municipalities as well. 

What could be accomplished in this direction insofar as it applied to a 
utility such as our water works, was but little understood by the average lay 
person, many of them still l aboring under the false impr ession that wastage of 
wate r did not represent an actual loss of dollars and cents to the city and imagined 
that water should be "free as air," particularly if it happens to be a municipal 
plant. 

In order to correct this erroneous impression, it was pointed out what had 
been accomolished in this respect during the year 1913. 

During the five-year period, 1909 to 1913 inclusive , the average daily in
crease or decrease in water consurnptio:1 over the preceding year was as follows: 

Year 

1909 
1910 
1911 
1912 
1913 

Daily Increase or Decrease 
Gallons 

+ 2,304,626 
+ 6,407,698 
+ 2, 259, 804 
+ 2, 779,178 
+ 370,424 

Had the rate of increase experienced prior to 19 13 continued, the capacity 
of the intake tunnel in use in 1913 would have been inadequat e to meet the demand 
during the peri ods of maximum consumption long before the new Linnwood Avenue 
intake, the:1 under construction , could be completed. This fact was fully realized 
by 1911 and all efforts since then we r e directed towards eliminating unnecessary 
waste of water. 

Proof that the unmetered services and automatic fire sprinkling system 
caused most of this excessive annual increase is forcibly shown by the insigni
ficant increases in pumpage for the year 1913 and the extraordinary increase in 
~ue per million gallons pumped s ince all services were metered and since the 
sealing of the automatic fire sprinkling sys t em . 

The revenue received per million gallons pumped in the period of 1911 to 
1913 inclusive, was as follows: 

1911 
1912 
1913 

$45.80 
46.76 
49.84 
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As compared to 1912, the total increased revenue for the same number of 
gallons pumped in 1913 was $53,879.23. No better argument could be advanced for 
the maintenance of a water waste program and for the efficiency of water meters 
than the results shown above . 

Since May 1, 1913, all services were metered excepting those supplying 
automatic fire sprinkling systems, fire hydrants, fire cisterns, horse drinking 
troughs and bubblers. Further reduction of 5.85% in"umaccountedfornwater was 
made· in 1913. 

In 1913, an inspection was made of the 257 fire cisterns of which number 
53 were found to be leaking, some of them very badly. In some of these cisterns, 
the valves were imperfectly closed, other valves were found defective and could 
not be closed. By actual measurement, some were found wasting as much as 
40,000 gallons in 24 hours. Most of these cisterns were of the old type , having 
but one valve located in the cistern and it was found necessary to shut off the sup
ply of the main line in order to take off and repair the valves . Newer type of cis
terns have an outside independent valve in addition to the valve inside of the cistern 
which permits repairing the inside valve without shutting off the supply of water to 
the surrounding neighborhood. A program was set up for periodic inspection of 

fire cisterns thereafter. 

The utility took advantage of pavement removals from streets in the downtown 
business district preparatory to putting down new permanent pavement by shutting 
off some services at the corporation cock adjacent to the water main. None of these 
services were in use, being of ·small diameter, and had been replaced from time to 
time by l arge r services when new buildings were erected. Others had never been 
in service and were of insufficient size to supply the abutting premises. These 
abandoned services were frequently the cause of considerable leakage. 

In 1913, the utility installed water meters in the remaining public parks. 
The utility had claimed for years that the amount of water used in public parks was 
far in excess of the quantity charged for under the urunetered rate and that, under 
an umnetered rate, there was no incentive to curtail waste. The experience of the 
past year proved the contention of the utility to be correct. The revenue received 
for one of the largel' parks where meters were installed the previous year showed 
a revenue collection of $10,000.00 based on actual consumption as shown by meter 
registration. Undel' the unmetered rate, the annual water revenue was only $5, 000. 00. 

The cost of supplying water to public parks is no less than to an individual 
and for this reason no good argument could be advanced as to why public parks 
should not be metered. Nevertheless, a great deal of opposition had to be overcome 
before the utility could carry out its purpose of metering all public buildings, parks 
and grounds . 

In 1913, meters were installed a t the City limits on the 16-inch main in 
North Avenue extended by the County of Milwaukee from the City limits to its 
institutions in the Town of Wauwatosa. Originally, this line was metered near 
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the institutions some two miles distant from the city limits. As considerable leakage 
developed on this line of pipe between the city limits and the meters , orders were 
given to relocate meters at the city limits. A l eak discovered in this line in 191 2 
was wasting water a t the rate of 245,000 gallons p er day . 

In 1915, the Division of Water Waste was combined or merged into the 
Meter Division. Since all domestic services were then metered, the work of the 
Water Waste Division was terminated. The waste water division p ersonnel trans
ferred to the Meter Division confined their work principally to inspection and sealing 
of unmetered automatic sprinkler systems, special inspection of services and in
vestigation of customer complaints. 
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CHAPTER XXII 

WATER WORKS CIVILIAN DEFENSE 

In 1942, because the United States was at war with Japan and Germany, 
protection against sabotage was provided by the installation of wire fencing 
and floodlighting systems around the North Point Pumping Station, the Riverside 
Pumping Station, Kilbourn Reservoir, Menomonee River Booster Station, the 
Jackson Park elevated storage tank, the Hawley Road elevated storage tank 
and the Linnwood Avenue Purification Plant. Regular City police officers patrolled 
on three 8-hour shifts daily within the fence enclosures at the two pumping sta
tions, the purification plant and the Kilbourn Reservoir. The City charged the 
Milwaukee Water Works $49,491.02 for this guard service in 1942. 

A Water Works Civilian Defense Organization consisting of over 400 
employees was set up, all employees signing volunteer enrollment cards and 
an official oath of service. Civilian Defense arm bands were furnished them 
for officia l recognition. 

Organization and telephone communication charts were prepared. The 
City-was divided into six districts with each district headquarters located in a 
municipal garage. Twenty-two valve shut-off crewe were organized, working 
from these district headquarters. All employees were instructed in their speci
fic duties. 

The valve shut-off crews, comprising· a total of 230 men, were increased 
with additional labor help by plumbers and others from the Public Works labor 
pool and volunteer civilian defense velunteers so that they could function as 
repair crews following possible bombing raids. 

Of the remaining 170 men, some could be called to help restore water 
service, but the greater number would be needed to maintain and operate the 
pumping station and the purification plant. Some of the purification plant em
ployees were trained to function as emergency field water main chlorinating 
crews. 

Additional equipment needed for making civil defense emergency water 
main repairs beyond those available from the Bureau of Municipal Equipment 
could be obtained from contractors whose equipment had been catalogued and 
who had signified tll.eir willingne sa to help out in emergency. 

Up-to-date atlases showing the water distribution system for each dis
trict.a.nd ward were made up, ready for instant use. The number of turns and 
wrench sizes necessary to operate large valves in the system was also shown 
in these atlases, 

A plan for the decentralization of equipment and Water Works materials 
was worked out. 
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Several horse-drawn sprinkler wagons were prepared !or the distribution 
of water to civilians and hospitals in case of severe damage to the distribution 
system. Three City-Owned motor drawn tanks were also available and addi
tional tanks could be obtained from companies operating large tank trucks. 

A chart was prepared of a survey made by the Milwaukee Health Department 
which showed the location of private wells within the City and in the immediate 
outskirts. 

Civilian De£ ense procedures continued in 1942 and 1943 . 1943 civilian 
defense work was continued by giving refresher courses so that all field per
sonnel were kept familiarized with the field and office duties. All key men 
in the defense organization attended the State Gas Specialists school held at 
the Vocati onal School dur ing March, 1943. Only one 11blackout11 was held on 
May 27th, when all supervisory and office employees were called out. Gas masks 
and helmets: were dis tributed and instructions were given to all men regarding 
their use and proper handling. Hand pumps were distr ibuted to the pumping 
stations, purification plant, reservoir, and distribution office for emergency 
fire use . 

In 1943, the danger from an air attack seemed past, according to mili
tary authorities and for this reason, Civilian Defense activities were somewhat 
curtailed; but the citizens 1 defense corps wanted the Civilian Defense Organization 
to remain active and felt that this important war .Protection should not be dis
continued. 

War Time Precautions 

To prevent interruption of operation within the pumping division from 
causes which might result because of war conditions , a p r ogr am of caution and 
alertness was put into operation, and the necessary equipment and materials 
were purchased to protect certain.equipment and properties. 

Water Works Civilian Defense 

Water Works Civilian Defense organization during 1944, while not active, 
remained intact, The progress of the war was then so much in our favor that only 
acts of sabotage, as a last gesture by the enemy, were expected and, for this 
reason, Civilian Defense was not entirely discontinued. 

On Oc tober 14, 1944, the number of police officers protecting pumping 
stations prop erty was reduced from two officers per shift to one officer per 
shift at the Riversi.de Station and at the purification plant. The use of patroling 
police officers was discontinued at all other locations where they had been 
patrolling. 
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CHAPTER XXIII 
General Subjects 

By the end of 1912, the Milwaukee City limits having been extended to the 
east erly line of the City of Wauwatosa (60~h Street), territory of much higher 
elevation than formerly supplied had been added to the distribution system and, 
i n order to supply this territory, it was found necessary to increase the 
pressure maintained at the high service station f ive pounds psi, and 10 psi at 
the high service pumps at North Point Station. Since making this change in 
1912, not one complaint was made to the Department for lack of pressure, where 
previously it had been an every day occurrence . 

Collection 
Themethod of handling customer accounts before July 1, 1918 by tap 

numbers kept in numerical order in sections of 10,000 taps assigned to each 
bookkeeper or section clerk was found to be too cumbersome, as it necessitated 
the transcribing of all meter readings to individual reading slips and assorting 
them for each section clerk preparatory to posting on ledger cards . After bills 
were mad e out, they had to be assorted, first into routes, and then each route 
i nto streets and house number rotation , causing a great deal of . unnecessary work. 

Therefore , the Collection Division perfected a new plan of handling the 
accounts to what was knO\m as the "Block System" and this was placed in operation 
on July 1, 1918 . The City was divided into units or blocks of one or more 
squares containing approximately 100 consumers and given a permanent block 
number. The accounts in each block were arranged in numerical order from No. 1 
and up . The customers ' cards in the office were set up in precisely the same 
order in which the meters were read so that billing could be done directly 
f r om the meter readers' route books as soon as t he meters in the first block 
were read, leaving the bills in proper order for delivery by the meter readers 
and without any sorting . This new method also permitted all billing to be 
done by machine to produce a neater bill. 

Street Name and House Number Chan es 
On Narc 5 , 1923, t e Common Council passed an Ordinance providing base 

lines and a uniform system for numbering buildings in the City to take effect 
January 1, 1925 . 

Thi-s placed a big burden on the Water Collection Divis ion because .all 
meter reading books and records had to be updated to be in conformance with 
the new street name and numbering system. 

In order to avoid great confusion of street names and house numbers, it 
was necessary for the Collection Division to make the change from the old to 
the new system during the interim between two quarterly collections. All bills 
for the quarter ending December 31, 1924, were issued on old street names and 
numbers and bills for the following quarter ending March 31, 1925 were issued 
on new street names and numbers. 

New numbers had to be posted on buildings not later than November 30, 1924, 
so that when field men began reading meters on December. 1st, they could make the 
changes on route sheets. As practically every street name and house number in the 
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City was changed, it required changing approx~mately 75,000 meter reader route 
sheets, 75,000 addressograph plates, correcting an equal number of consumers' 
ledger account cards and providing entire new cross-reference indices for both 
this divis ion and fo r the Meter Division. · 

1927 

In order to equalize the wor k in the Collection Division and to reduce 
the ever increasing "peaks" occurring at each quarterly collection time due 
to the fact that all water bills were due and payable at one time, a plan was 
devised to divide the City into three districts; a different one-third of the 
City to pay each month . In place of collecting approximately 35,000 bills on 
the last day of the collection period, only one-third of this number of bills 
had to be handled . As authorized by Charter Ordinance, this change went into 
effect on Janua~; 1, 1929 . 

Due to the national economic depression, revenue collections during t he 
year 1931 showed a falling off of $38,794.09 over the previous year. This 
was the first revenue decrease since 1924. Decrease that year (1924) was due 
to annexation of several large areas of t erritory to the City. Some of t he 
very large industrial consumers located in the large annexed area formerly 
paid at the higher outside of City rate. Now, by annexation to the City, 
these large industries obtained the benefit of paying at the City rate for 
water service; hence, the reduction in total revenue to the Utilit y in 1924. 

lt was remarkable that with the stagnation of industrial production 
generally by 1931, that the decrease was not greater . The additional use of 
water during the extremely hot and dry weather during all the summer months 
had partially offset the decrease in industrial use. 

Because t he working hours of all regular employees employed by the City 
of Milwaukee were r educed in 1932 from 48 to 40 hours per week or five days 
of eight hours each with a 10% cut in wages, it was found necessary to employ 
sixteen additional men at the two pumping stat ions (North Point and Riverside) 
and one at the Distri bution Division. These men also worked 40 hours a week. 
See Or ganization Chapter fo r men employed and their salaries. 

The year 1932 was an extraordinary one in relation to comparison of 
water revenues paid in past years . Never before in the history of the 
Collection Division had there been so many consumers who were unable to meet 
their quarterly wa t er revenue payments. The. Utility was very liberal in 
granting extension of time for the payment of bills rather than insisting on 
the harsh, inhumane method of shutting off t he water supply when bills became 
delinquent . 

The great maj ority of water consumers were willing to pay if t hey had 
the necessary funds , and the method pursued by the Utility that year bore out 
the belief that liberal treatment of the consumer would eventually accrue as 
a benefit to the Utility . Many consumers were loud in their praise of the way 
liberal treatment of their accounts was carried out. Most customers met their 
obligations as soon as they possibly could do so. The policy of the Superintendent 
of Water Works in 1932, not to turn off t he water supply on account of delinquency 
by any consumer who was i n no posit i on to pay, undoubtedly won many friends 
for the Nilwaukee \~ater Works . 
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It was remarkable that, notwithstanding the fact that economic conditions 
and unemployment in 1932 were very much worse than at any previous time of the 
depression that only $10,028.62 was certified to the City Comptroller for 
collection' on the tax roll. This amount represented 63/100 of ~ of t otal 
revenue earned. 

Audit of the books of the Collection Division was undertaken by the 
City Comptrollers Office on October 1, 1931 and was completed early in 1932. 
The result of the audit was very gratifying, all differences being clerical 
errors only in an amount so small as to be unworthy of mention. The 
Comptrollerts comments were very favorable, as follows: 't'fhe system i n use 
of billing, recording of charges and the collection thereof is very efficient. 
All records are being mainta ined in the best of order, thus fac ilitating 
their examination." 

Villa~e of Shorewood _ . ___ Q. ____ _ 

The Village of Shorewood by its Village Board, made an offer in 1932 
to pay to the City of Milwaukee the sum of $75,000 in full and complete 
settlement of all charges and interest and penalties up to July 1, 1932, 
under the City of Milwaukee court suit against the Village of Shorewood, and 
after said date to pay to the City of Milwaukee for all water and water 
service furnished at the rate which may be or may hereafter be approved by 
the Public Service Commission of lvisconsin. 

The Common Council of the City of Milwaukee accepted the offer and 
authorized and directed the City Attorney to enter into all the necessary 
and proper stipulation with the Attorney representing the Village of Shorewood, 
for the purpose of bringing about t he settlement that, upon payment of $75,000, 
all charges on the books of the Milwaukee Water Harks against the Village 
of Shorewood for water furnished up to July l, 1932, be cancelled and written 
off. 

The Village of Shorewood paid to the 1-!ilwaukee ~~ater Works the sum of 
$75 ,ooo on August 24, 1932 and then all charges on the books of the ·Nilwaukee 
Water Works against the Village of Shorewood, outstanding after this payment, 
were charged off in the amount of $92,447.84. 

The total amount of water revenue charged against the Village of 
Shorewood written off was due to the fact that the Citv of Milwaukee had not: 
notified the Public Service Commission its acceptance ~f the 1921 water rate 
schedule anrl subsequent non-compliance by the Village of Shorewood to pay 
the new rate, was $63,221.92 on January 31~ 1927; $8,463.20 on December 31, 
1930 and $92,447.84 on August 31, 1932, totaling altogether $164, 132 .96. 

Non-compliance with the 1921 water rate schedule continued after 1932 
by the City of West Allis, the National Family Laundry and the North Avenue 
Family Laundry. All other litigents originally involved had made a settlement 
with the City of Milwaukee. 
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1933 

In 1933 the utility had approximately 93,531 customers where meters 
were read and who were billed and collected after meter readings . Delinquent 
water revenue on October 1, 1933 aggregating $19,979.56 was certified to 
the City Comptroller to be pl aced on the tax roll for collection represented 
1 . 36% of total revenue billed in 1933. 

The early part of 1933 was undoubtedly the worst of the depression era 
because more consumers than at any previous time were unable to meet their 
quarterly revenue payments . Since the modification of the Volstead Act and 
the passage of the Industrial Recovery Act later in 1933, a marked improvement 
was shown i n payment of water bills. 

The number of consumers who applied for extension of time for the payment 
of water bills fell off about 38% during the last months of 1933 and many 
delinquent accounts not placed on the tax roll were paid. 

The year 1933 was an exceptional and perplexing one for the Milwaukee 
\vater \vorks as relating to billing and collection of water revenue . The 
great dissatisfaction among the people generally, the breaki ng down of tl1eir 
social, economi c and financ i al structures, and the tremendous unrest made it 
extremely di fficult to de'al with the public. These factors taxed the diplolilacy 
of the employees handling these accounts. At times it was very trying to 
extend to the public the exceptional attention, courtesy and consideration 
required to overcome their hostility and prejudice in order to avoid open 
conflict with them. 

The amount of delinquent water revenue for 1934 placed on the tax roll 
for collect i on was $15 ,514 . 26 and was the first decrease since 1929. The 
number of consumers who applied for extensions of time for the payment of 
bills showed a decrease of 15% below 1933 applications . 

From al l indications, the crises in the economic depression had been 
successfully weathered in 1934 and it was f elt that the new year (1935) would 
bring about a restorat i on of confidence with a gradual and st eady return to 
normalcy. 

Beginning January 1, 1936, all employees employed in the several 
divisions of the Water Works along wit h all City employees retur ned to a 40 -
hour weekly working schedule, and the temporary 36 hour weekly schedule was 
then abandoned . · 

At the 1937 session of t he State Legislature, there was passed Chapt er 396 
of the laws of 1937, which established a pension system applicable to all City 
employees who were not parti cipants in other retirement funds . The Common Council 
adopted the provisions of this act to become effective on January 1, 1938 . The 
annual contribution of the Hilwaukee \~ater Horks towards the pension system 
at that time was estimated to be $50 ,000 per year. 
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The pension plan provided a pension at age 60 on a volunatry basis and a compulsory 
retirement at age 70; the voluntary plan to go into effect January 1, 1938 and the 
compulsory retirement plan to go into effect January 1, 1941. 

In 1937 the Office ofC.ollections was moved from the east side of the north end 
of the first floor City Hall to the quarters formerly occupied by the Fire Chief's 
office at the south end of the first floor (both east and west sides) in order to 
provide additional space for the City Treasurer's Office. The Fire Chief moved 
to the new Safety Building, North 9th & Kilbourn. 

The amount of delinquent water bills placed on the tax roll in 1940 was 
$870.97 and represented 136 bills or 80 accounts. The maximum amount of delinquent 
water bills placed on the tax roll thru 1940 in any one year was in 1933 in the 
amount of $19,979.56. 

1943 - Post War Program 

On October 6, 1943, a construction program of water works projects for the 
post-war period was submitted to the Long-term Improvement Program Technical Committee, 
requesting that this program be recommended to the Common Council for adoption and 
that the amount of $700,000 per year for the next six years be set up in a separate 
Water Department fund in order to carry out this program. 

Accident Prevention and Safety 

In order to promote accident prevention and safe working practices, Safety 
Committees were established at the two pumping stations and at the Purification 
Plant in 1943. The function of these Committees was to discuss and to establish new 
safety rules and methods from the suggestions that were submitted by the employees 
and to review and analyze all accidents that had occurred, for the purpose of 
establishing such safety measures, which would prevent a xecurrence of same or 
similar accidents. The Committee met monthly and as a result, many safety measures 
and safety practices were established each yeat. 

Water Department rules and regulations were revised and the new rules adopted 
by the Common Council on March 15, 1948 and filed with the Public Service Commission 
of Wisconsin on March 29, 1948. 

A resolution was adopted by the Common Council in 1948 recommending a reduction 
in the number o£ meter readers. Readings in the residential area were to be every 
three months. In 1948 Dr. E. R. Krumbiegel, Commissioner o£ Health, recommended adding 
one part per million of fluorine to the water supply. This matter was referred to 
a Committee for further study. 

1950 - Korean War 

Due to the strained international situation beginning with the outbreak of the 
Korean War in June 1950, the Park Division personnel did much to aid in the guarding 
of the various department buildings. Hen were assigned to replace regular police 
guards and guard houses were built. The Purification Plant and the pumping stations 
were closed to the public and the fence was replaced around the North Point Pumping 
Station. Fences around other Water Wor ks structures were still in place. No visitors 
were allowed to the purification plant beginning and after June 28, 1950. Policeman were 
at the entrance until November 22~ 1950 then replaced by park personnel. Fluoridation 
of the water supply was again discussed and recommended in 1949. 
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fluoridation of the water supply was recommended at various times during 
the year 1950 and approved by the Common Council on October 24, 1950. 

~oney was set up in the 1951 budget for the purchase of equipment and 
material for the application of fluoride. This had been authorized by the 
Common Council and approved by the Hisconsin State Bonrd of Health and the Public 
Service Commission of '..Jisconsin. Sodium silicofluoride (Na2SiF r) was to be used 
as a source of fluorine . Sufficie:1t sodium silicofluoride ~1as to be added to 
maintain approximately one and one-tenth (1.1) parts per million of fluorine (F) 
in the water distribution system. 

Actual printing of water bills started being done by the tabulating division 
of the City Comptroller's Office. 

Since Riverside Station was made entirely high service in 1950 and in order 
to insure adequate supply to low service if additional supply above the supply for 
North Point was needed , a new bypass station was installed in Kilbourn Park . It was 
used in regular service for the first time on August 15, 1950 during the hours of 

2:00 PM to 7 :00 ?M. The amount of "''ater bypass~d to the low service system was 
1,990,000 gallons , at an average rate of 9.55 MOD. This by-pass arrangement is a vault 
between a lo•-1 service feeder main and a high service feeder main located in Kilbourn 
Park. The bypass arrangement includes a 4" valve and a 12" gate valve so that by-
pass volume can be varied and controlled . 

1951 
The mailing of water bills instead of delivering them by means of the meter 

readers was started in January 1951. Milwaukee Water Works discontinued collecting 
delinquent water bills in 1951 by means of bill collectors thus saving about 
512,000 a year. 

Installation of fluoridation equipment in the Linnwood Purification Plant 
was started in 1951. The entire equipment was installed by water works personnel . 

Throughout the year articles for and a~ainst the fluoridation of the water 
supply appeared in the newspapers . 

Considerable time and effort was devoted by the Alderman in the first six 
months of 1953 to hearing ar~ents for and against fluoridation. The water supply 
was fluoridated commencing at noon of July 22, 1953. 

A report on the future requirements of the Milwaukee \-later r!orks was submitted 
to the Common Council Utilities Commi ttee on June 29 , 1954 by E. F , Tanghe . This 
report outlined the ~ajor requirements for a period of about 15 years. 

To alleviate lo~ pressures in certain areas of the City and to reduce 
sprinkling restrictions, a 5411 feeder main was completed in 1954 from :Riverside 
Pumping Station to North 29th Street and :·lest Kilbonrn Avenue . When this main 
was placed in service in 1954, higher pressures resulted at the Menononee Valley 
Booster Station and at the Hawley Road Elevated Tank . Des i rable results 
ensued to lesser pumpage r equired at the Menomonee Valley Booster Station and 
faster filling of the Menomonee Valley ground storage tank during the off peak hours. 
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The installation of a liquid alum tank in the Linnwood Water Filtrat i on 
Plant was completed in 1955. Use of liquid alum was started in Apr i l 1955. 
By using liquid alum, $3. 60/ton was saved over the use of granulat ed alum. 

1955 

Hayor Zeidler vetoed placing the Water Construction Division under the 
water Works Superintendent. The Mayor advocated establishing a Policy Board 
for the Hilwaukee Water Works . Such a Foard was established June 26, 1956 
to guide management of the Utility. The Water Policy Board was terminated 
in 1973. !ncluded on the Water Policy Board were members of the Utilities 
committee, the Commissioner of Public Works, the City Engineer and the City 
Comptroller . The Superintendent of \~ater \vorks was made Secretary of the 
Board without voting power. 

1956 

A citizen's committee was established by Governor Kohler to study Milwaukee 
Netropolitan problems. This committe~ centered its attention on (1) water 
(2) sewage (3) the need of a permanent s t udy committee and (4) the present State 
system of sharing taxes. This Committee submitted its report to the Governor 
on December 14, 1956. 

The ~lilwaukee Water Horks had a total of 492 employees on the payroll as 
of December 31, 1956. 

1957 

1957 was the first year that billings from the City and payment to the 
City by the Milwaukee Water l~orks for administrative services performed by 
other Ci~y departments was made. In 1957 the administrative charges amounted 
to $108,303 . 71 as authorized by Common Council Resolution File No . 56·2288. 
Administrative charges were paid to the Ci ty Attorney, Department of Public 
\Vorks, Ci ty Service Commission, City Pur chasing Department, and the City 
Comptroller. 

\~ith the completion of the Municipal Building east of the City Hall in 
the north one -half of the block between North Narket Street and North Broadway 
south o= Kilbourn /\venue, three divisions of t~e Hilwaukee lvater 11orks, 
Collection, Meters and Accounti ng , t ogether with the executive of~ices, were 

· moved on August 26 , 1959 thereto on the fourth floor. The executive offices 
and accounting .division were moved from the east one ·half of the third floor 
City Hall. The Collection and Neters & Servi ces Di· ision were moved from the 
second floor Ruby Building where they had been in temporary quarters the past 
three years when the City Treasury Department and Election Commission expanded 
into their fomer quarters on the east one -half. of the first floor City Hall. 

1959 

The spread bet ween low and hig'l daily pumpage extended from 87 ,000,000 
ga llons on Harch .29th to 212,580 ,000 gallons on September 8th . The peak 
hourly rate of pumpage at the rate of 265,000,000 GPD occurred at 7:00 PM on 
June 8th. The peak hourly rate of consumption a :: the rat e of 331,400,000 GPD 
occurred at 7: 00 PM June 8th . 
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1960 

The spread between low and high pumpage extended from 91,180,000 gallons 
on November 27th to 235,300,000 gallons on September 7th. The peak hourly rate 
of pumpage at the rate of 296,800,000 GPD occurred at 7:00 PM September 7th. The 
peak hourly rate of consumption of 354,900,000 GPD also occurred at 7:00 PM on 
September 7th. 

Expenditures by the Milwaukee Water Works for improvements in 1960 amounted 
to $10,733,408.73. 

1961 

The spread between low and high daily pumpage extended from 86,910,000 
gallons on April 2nd, to 256,940,000 gallons on June 29th. The peak hourly rate 
of pumpage at the rate of 310,790,000 gallons in 24 hours occurred at 9:00 PM 
June 29th. The peak hourly rate of consumption at the rate of 373,000,000 GPD 
occurred at 6:00 PM June 29th. This set a new rate of consumption- record. The 
previous high was 360,200,000 GPD and occurred in 1955. The average daily pumpage 
was 145,490,000 gallons exceeding the previous high of 143,810,000 GPQ in 1958. 

1962 

The spread between low and high daily pumpage extended from 90,340,000 
gallons on January 27th to 271,900,000 gallons on June 29th. Maximum day consumption 
was 277,800,000 gallons on June 28th. The peak hourly rate of pumpage at the 
rate of 345,000,000 gallons per day occurred at 7:00 PM August 16th. The peak 
hourly rate of consumption at the rate of 395,700,000 GPD occurred at 7:30PM 
June 28th. 

1963 

The spread between low and high daily pumpage extended from 90,780,000 gallons 
on December 25th to 269,509,000 gallons on July 12th. Maximum day consumption 
was 268,200,000 gallons on July 11th. The peak hourly rate of pumpage was 375,000~000 
gallons occurring on July 12th. _ The p~ak hourly rate of consumption at the rat:e or 
~5,ooo,ooo gallons occurred on July 11th. 

1964 

The daily high and low water pumpage levels extended from 278,800,000 
gallons on June 30th to 86,000,000 gallons on December 25th. Maximum day consumption 
was 269,300,000 gallons. The peak hourly rate of consumption was 406,900,000 
gallons. The maximum hourly rate of pumpage during 1964 was 327,&00,000 gallons 
per day. 
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The maximum hourly r ate of pumpage during 1964 was 327,800,000 gallons per day. 

1965 
The daily high and low water pumpage levels extended from 237,890,000 gall ons 

on July 23 to 96 ,000,000 gallons on December 26. Maximum day consumption was 
237,360,000 gall ons . The peak hourly rate of consumption was 367,300, 000 gallons. 
The maximum hourly rate of pumpage at the major pumping stations during 1965 was 
317,000,000 gallons per day. 

The Milwaukee \'later \·lorks won the American Water \olorks Association, \·lisconsin 
Secti on Advancement Award in 1965. This award is pre~ented annually to one Wisconsin 
water utility for outstandi ng work in the field of public relations . Winning this 
honor ent itled the Milwaukee Utility to tale part in the National ~.1ater Horks Advance
ment Award competition taking place in 1966 at the A1·!WA National Convention. The 
Milwaukee Water Works won this national competition in Class A and received the John H. 
Murdoch Advancement Award at the 1966 (May) AWWA Convention (Bal Harbour , Florida). 

1966 
The high and low water pumpage levels extended from 293,750,000 gallons on 

July 25 , to 96 ,510,000 gallons on December 25 . The peak hour ly rate of consumpt ion 
was 44810001000 gallons. The maximum hourly rate of pumpage at the major pumping 
stations was 344 ,000,000 GPD, the highest ever recorded . 

The annual average temperature of 45.1 degrees was slightly he1ow a ninety
year J~ilwaukee average of 46. 6 degrees. The total precipitation of 27.1 inches 
was near the 29. 5 inches aver age. 

1967 
The daily high and low water pumpage levels extended from 262 ,3301 000 gallons 

on August 16 to 96, 98o,OOO gallons on December 25. The peak hourly rate of consumpt i on 
was 373,000 1000 gallons . The maximum hourly rate of pumpage at the pr:mary pumping 
stations was 291,000,000 GPD. 

The annual aver age r aw water temperature of 45.6 degrees was sliehtl y below a 
ninety year Milwaukee average of 46.6 degrees . The total precipitat~on of 25. 9 
inches was near 30.0 i nches average. 

The Superintendent of Water Works , Elmer W, Becker, 1967, won t h e George \•larren 
Fuller Award (Man of the Year), presented at Sheraton, Cleveland, Ohio by the American 
Water Works Association. 

1968 
Precipitation for the year 1968 averaged 31.51 inches i n the Milwaukee area, 

two inches above a l ong time average. Heavy rainfall in J une (7. 79 ~nches compared 
with an average 3.64 inches) dimmed expectations of the usual early summer high pumpage . 
The high and low pumpage l evel s extended from 265. 00 MG on July 16 t o 101 .5 MG on 
November 3. The maximum hourly rate of pumping at the major pumping stations was 
267 MGPD. The peak hour ly consumption was at the rate of 344 MGPD. 

A new water fountain located a t the North Poi nt \-,later Tower Park on North 
Lake Drive was donated to the peopl e of Milwaukee Hay 1, 1968 by Mr. Hichael F. 
Cudahy, who financed its construction. The Mil.,.,,aukee 't.'ater '..forks agreed to maintain 
this fount~in. 
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The maximum daily pumpage from the major pumping stations was 278 MGPD 
on August 29. The maximum hourly pumpage occurred on August 29, at the rate 
of 349 HGPD . The maximum hourly consumption occurred on August 27, at the 
rate of 401 MGPD : the mini mum daily pumpage, July 6th, 101.28 HGPD . 

The City of Milwaukee began to levy a sewer service charge against 
tax exempt properties effective January 1, 1970 . This charge amounting 
to 150% of the regular water bill, is to be included as a separa te item on 
each water bill. t-1onies collected will be turned over to the City of Nilwaukee , 

Inspec:_tio~ 

Fire branch inspection - functions, formerly part of the Meter Division 
were transferred to the Bureau of Building Inspection and Safety Engineering 
1 man t ransferred; also Air Conditioners Equip~ent Inspection - 1 man trans
fe r red. 

1970 

The maximum hourly consumption occurred on August 12, at the rate of 
407 ~1GPD. The maximum pumpage for one day occurred on August 13 , at 281 
HGPD while the minimum pumpage occurred on December 25 at 90 MGPD. 

The apparently substantial increase in operat ing revenues was actually 
caused by f actors other than gr owth. The sprinkling season was generally 
dry and precipitation for the year totaled .28 . 85 inches, slightly less t han 
the .long time average of 29.51 inches.· Meanwhile, certain rate i ncreases 
took effect during 1970. This inc luded the assess ing of a large ' number of 
previously exempt air conditioning units, ·a ·temporary surcharge in effect 
during all of 1970, and the permane.nt ra'te increase petitioned for in 1968, 
granted in August, 1970 and effective. beginning in December 1970. Consumption 
during the cold weather months o£'1970 , however , showed no increases over 
1969 and, in fact , after the announcement of t he rate increase, actually 
declined from the previous year. 

1971 

The maximum daily consumption occur r ed on June 29 at 262 MGPD. The 
peak hourly cnnsumption was reached on Jul y 6th at 374 MGPD. 

The year 1971 .demonstrated how ambiguous the correllat i on of water usage 
with the weather can be . The six months, April thr ough September, had below 
average monthly precipit ation. This f avored increased water usage . However, 
in the same months, temperatures averaged below normal and included record 
low temperatures in Jul y and August . This conserved moisture and reduced 
sprinkler requirements . The decline in economic activity probably exerted the 
greatest influence in the decline of water usage below the 1970 level. 1971 
was also tbe first full year of operation with the latest water rate increase 
which became effective December 15, 1970. 
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POPULATION SEINED, WATER CONSUMPTION, AND PERCENT SERVICES METERED 

Gal. Per 
Population Population Annual % Pumpage Ave. Daily Capita % Services 

Year Cit;r Served Gallons PumEed Metered ConsumEtion Gal. Per Da:t: Metered (1) 

1a71 96,000 None None None None None None 
1872 97,500 None None None None None None 
1873 99,000 2,6oo 4l,ooo,ooo· None 603,000 7 None 
1874 100,000 13,939 4,56,250,000 None 1,250,000 13 None 
1875 102,000 23,899 953,719,450 None 2,612,930 26 None 
1876 104,ooo 27,000 1,590,172,780 None 4,344,734 43 None 
1877 107,000 32,000 2,534,623,650 0.001 6,944,174 65 0.12 
1878 110,000 39,625 3,241,395,935 0.002 8,880,536 81 0 .15 
1879 112,000 46,000 3,870,411,590 o .o04 10,603,867 95 0.18 
188o 115,587 48,250 4,490;454,297 0.02 12,269,000 1o6 o. 4o 
1881 124,,150 50,550 4,855,501,612 0.03 13,302,744 107 0.42 
1882 132,750 62,000 5,362,000,765 0.09 14,690,413 110 1.10 
1883 141,350 69,250 5,397,876,086 0.25 14,788,701 104 2. 50 

"'1884 149,900 76,900 5,351,549,821 0 .49 14,621,720 97 4.10 
~ 1885 158,509 78,750 5,962,803,528 o.8o 16,062,475 101 5.70 

1886 167, 700 88,500 6,525,629,311 1.24 17,878,436 106 7-75 
1887 176,900 97,000 7,332 ,490,21+8 2.50 20,o89,014 113 13.90 
1888 186,000 104,500 6,993,193,1•55 5.24 19,107,086 102 26.20 
1889 195,300 113,600 7,201,074,028 7. 22 19,745,408 101 32.80 
1890 204,468 121,000 8,168,985,925 9.10 22,380,783 109 37·9 
1891 213,500 127,8oo 8,756,954,720 12.o6 23,991,655 112 46.4 
1892 222,000 141,600 8,306,161•,264 14.00 22,694,438 102 50.0 
1893 231,000 156,000 9,116,454,429 16.95 24,978,757 108 56.5 
1894 240,000 172,850 9,438,184,796 19.52 25,858,040 loB 61.0 
1895 249,283 194,800 9,232 ,334,480 22.10 25,291,050 101 65.0 
1896 257,000 205,500 9,083,032,733 24 .48 24,817,029 96 68.0 
1897 264 ,650 220,000 8 '628 '500 ,5:i4 27.00 23,650,686 89 n .o 
1898 272,300 239,000 8,463,820,835 28.80 23,188,547 85 72.0 
1899 280,000 253,000 8,753,803,200 33.18 23,983,023 85 79.0 
1900 285,315 268,000 8,625,626,0,50 36.56 23,631,825 83 83. 1 
1901 300,000 283,000 8,785,363,850 39.38 24,069,490 80 8,5.6 
1902 308,000 297,000 9,128,941,250 42.48 25,010,800 81 88. 5 
1903 325,000 315,000 9,589,430,500 46.30 26,272,412 80 92.4 

• Milwaukee River Water - Mostly Fire Protection Use. 
(1) Residential, Commercial, Industrial, Government, School, Suburban use. 



 

 
 

POPULATION SERVED, WATER CONSUMPTION, AND PERCENT SERVICES METERED (cant 1 d . ) 

Gal . Per 

Year 
Population Popula t ion Annual % Pumpage Ave. Daily Capita % Services 

City Served Gallons Pumped Metered Consumption Gal . Per Day Metered (1) 

1904 333 ,500 320,000 10,225,904,500 54.20 27,939, 628 84 93.2 
1905 342,500 325,000 10,822,199,400 56.40 29,649,861 86 94.2 
1906 350,000 335 ,000 11,721,771,130 54. 70 32,114,442 91 95.4 
1907 360,000 370,000 12,311,429,760 61.90 33,729,944 93 95-9 
1908 365,000 375 ,000 12 ,372,631,510 58. 50 33,8o5,oo4 91 98.1 
1909 370,000 380,000 13,180,015,140 59.70 36,109,630 95 97-5 
1910 373,857 390,000 15 ,518,825, 030 58.80 42,517,328 111 97-9 
1911 390,000 4oo,ooo 16,}1~3,653,340 62.02 44,777,132 111.9 98.3 
1912 4oo,ooo 420,000 17,405 ,609,58o 65.71 47,556,310 113. 2 98.8 
1913 410,000 430,000 17,493,257,940 72.64 1•7. 926. 734 111.5 99-38 (2) 
1914 42o,ooo 440 ,000 17,705, 994,470 72.08 48,509,573 110.2 100 
1915 430,000 450 ,000 17,317,174,68o 70.98 47,444,314 105. 4 100 
1916 44o, ooo 465,000 20,o88 ,044,030 71.61 54 ,885,366 n8.o 100 

~ 1917 450,000 475,000 21, 724,207,840 70.77 59,518,377 125-3 100 
(D 1918 46o,ooo 485,000 22,848,616,040 71.15 62 ,598,948 129. 07 100 

1919 475,000 500,000 22,590,435,210 74.49 61,891,603 123.8 100 
1920 457,174 500,000 24 ,485,605,320 75-72 66, 900,560 133.8 100 
1921 475 ,000 510,000 22, 752,199 ,710 73-30 62, 334,792 122.2 100 
1922 485,000 520,000 23 ,646,873,280 72.10 64,785, 954 124.5 100 
1923 500,000 535,000 25 ,801,582,050 72.40 70,689,266 132.0 100 
1924 510,000 550,000 25,260, 223,052 74.94 69,017,003 125.4 100 
1925 520,000 565,000 26,494 , 703,250 77.20 72,588 ,228 128. 0 100 
1926 530, 000 587,000 27,398,567,850 78.32 75,064,569 127.8 100 
1927 543,000 600,000 27,997,134,680 79.11 76,704,478 127.8 100 
1928 560,000 625,000 28,817,313,180 77-71 78, 735,828 125-9 100 
1929 575 ,000 637,000 31 ,325,775,150 71.84 85,824 ,041 134-7 100 
1930 578, 249 645,000 30,749,694,120 77. 54 84,245,737 130.6 100 
1931 582 ,000 648,000 30,455,718,000 77.04 83,440,323 128. 8 100 
1932 585,000 652, 000 29,020,713,000 75.54 79,291,566 121.6 100 
1933 587,000 654 ,300 29,271,010,000 75-14 80,194,548 122. 5 100 
1934 590,000 657,000 30,324,311,000 76.20 83,080,304 126.35 100 
1935 6oo,ooo 668,000 30,944,129,000 74.13 84,778,435 126. 9 100 
1936 610,000 680, 700 34,324,869,000 75.30 93, 783, 795 13'7-·7 100 
(1) Residential, Commer cial, Industrial, Government, School , Suburban use. 
(2) Beginning May 11 1913 all services excepting services to Fire Sprinkling system, which are sealed and used 

only for fighting fires; fire hydrants; fire cisterns; horsedrinking troughs; and bubblers are metered. 



 

 
 

POPULATION SERVFD, WATER CONSUMPTION, AN!l PERCENT SERVICES MF.TERED ( cont' d . ) 

Gal. Per 
Population Population Annual % PumpaBe Ave. Daily Capita % Services 

Year Cit,l Served Gallons PumEed Hetered ConsumEtion Gal. Per Day Metered (1) 

1937 620,000 694 , 700 34 ,253,765,000 77. 29 93,859, 630 135-1 100 

19.38 625,000 702,000 31,722,810,000 76. 09 86, 911, 808 123.7 100 

1939 600, 000 .675,000 33,402,320,000 75.77 91,513, 205 136 100 
1940 587,472 651,000 31,445,110,000 77.51 85,915, 601 132. 34 100 
1941 6oo,OOO 664 ,000 32 ,730,260,000 8o. 24 89 ,671,945 135 100 
1942 602,000 656,200 33,562, 300,000 81. 65 91, 951, 507 138 100 
1943 602,000 667,800 37,011,890,000 83. 06 101 ,402,1138 152 100 
1g/14 602, 000 669,500 38,039,1110,000 83. 80 103,932, 814 155 100 
191f5 603,000 678,000 37, 204, 200, 000 84 .08 101,929, 315 150.3 100 
1946 620,000 704 ,000 37,831,610,000 84 .20 103, 648, 247 147. 2 100 
1947 624 ,000 708,000 40,312,030, 000 85.18 110,443 ,918 156 100 
1948 627,000 713,000 42,320,280, 000 86.45 115, 629,185 162 100 
1949 632,000 719,000 42,4o6,28o,ooo 87 • .54 116,181,589 162 100 

.., 1950 637, 392 714 ,888 43,494,080,000 84 .09 119,161, 863 167 100 
~ 1951 642, 000 726,700 45,192,730,000 88 .44 123,815, 699 170 100 

1952 646,000 732,000 47,278,800, 000 8?.91 12') ,177,049 176 100 
1953 650,000 738, 900 118 ,765,720, 000 87.84 133,6o'• ' 712 181 100 
1954 672 ,000 783, 400 48 ,213,346,000 88. 84 132 ,091, 359 169 100 
1955 681,000 797,200 51, 956,147,000 88.34 142 ,345, 608 179 100 
1956 690,000 812, 700 51,390,019,000 89.54 140,409,888 173 100 
1957 714,{)()0 836,200 51,736,111, 000 90.40 11f1,742, 770 170 100 
1958 725, 000 847,470 52,490,563 ,000 89.5 143,809, 762 170 100 
1959 736, 000 860, 630 51,903,458,000 90.38 142,201, 255 165 100 
1960 741, 324 867,084 52 , 381, 620,000 87.4 143,119, 18o 165 100 
1961 746,260 874,760 53, 104 ,410, 000 89.01 145,491,534 166 100 
1962 752, 000 903,300 55 ,416, 799, 000 87. 9 151 ,826, 847 168 100 
1963 758, 000 935, 000 55 , 565, 230,000 87. 86 152,233,507 163 100 
1964 761, 000 949,000 56,492, 74o,ooo 89. 66 15lf ' 774,630 163 100 
1965 765,000 972,000 57, 371,650 ,000 89. 00 157,182, 6oo 162 100 
1966 770,000 991,020 60,l8o,650, 000 90.00 164,878,500 166 100 
1967 775, 000 1,003,800 57,195,810, 000 93.29 156,700,850 156 100 
1968 778,000 1,005,000 57,097,780,000 94 . 00 156,004,860 155 100 
1969 778,000 1,010,000 58, 2.38 ,070, 000 94.00 159,556,000 158 100 

(1) Residential , Commercial, Industri al, Government, School, Suburban use. 



 
 

POPULATION SERVE!l , WATER CONSID1PTION, AND PERCENT SERVICES METERED ( cont 1 d.) 

Gal . Per 
Popula t ion Population Annual % Pnmpage Ave. Daily Capita % Services 

Year CitJ: Served Gallons Pum;eed Metered ConsnmEtion Gal . Per Da;z: Metered (1) 

1970 717,100 933 ,000 59,242 , 680,000 96.00 162 ,309,000 174 100 
1971 717, 372 936, 000 58,293,440,000 95.95 159,708,000 171 100 
1972 717,400 937, 200 56,327, 980,000 97.27 153 t 902 t 000 164 , 100 
1973 715,500 938,500 58,420, 940,000 99 .18 160,057,400 171 100 
1974 696, 000 919,000 56,318,000, 000 96.45 154 '131 ' 500 168 100 

.., 
~ 

(1) Residential, Commercial, Industrial, Gover nment , School, Subur ban use. 
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CHAPTER XXIV 

STORAGE YARDS 

The first water pipe materials sLorage (pipe yard) lor.ation was at the south
west corner of South First Street and West Virginia Street beginning with the first 
deli very of cast iron pipe to the City in Hay, 1872. This pipe yard was in 
operation until sometime in 1927. Beginning in 1927, pipe was removed from this 
yard as it was needed,without replacement, until 1929, when the last piece of 
pipe was removed and t ransported to a newly established pipe yard located on the 
north side of the Municipal Service Building north of Canal Street and immediately 
east of the 16th Street Viaduct. 

A second and temporary pipe yard was established on the north side of West 
McKinl~ Boulevard immediately east of North 35th Street about 1910 but used only 
to store limited small sized water pipe that was l ater installed in streets in 
the immediate vicinity. This pipe yard, not having been in service for many years, 
was sold in 1946 for the sum of $13,000. 

The 16th Street and West Canal Street Pipe Yard was in operation from 1929 
to 1956, when all pipe was removed therefrom and transported to a new permanent 
pipe yard located south of West Lincoln Avenue at South 37th Street south of a 
new service building. 

Some time before 1946, probably about 1940, a pipe yard was started east of 
Hawley Road and north of the Menomonee River for the storage of pipe and fittings 
in the sizes 20 inches and larger because there was not sufficient room for this 
large material at the Canal Street and 16th Street Yard. This yard was abandoned 
November 27, 1961, when the last piece of material had been transported to the 
new pipe yard south of West Lincoln Avenue at South 37th Street. 

In 1946, it was decided that a large pipe yard should be established on the 
north side of the city; consequently, a yard was built on City owned property 
in the vicinity of tiorth 30th Street and West Ruby Avenue. 'This yard stored 
pipe in sizes up t o and including 16 inches in diameter. This yard was in 
operation until June 23, 1966, when the City sold the property to the Cutler
Hammer Corporation for industrial expansion. Remaining pipe and f ittings were 
transported to the ~ew Lincoln Avenue Yard at South 37th Street. 

A new, more permanent pipe yard was proposed in 1956 to be constructed south 
of West Lincoln Avenue, vicinity of South 37th Street . This yard was constructed 
with a new service building and was operated for the first time in 1963. By 
1964 there was ample opportunity to adapt i tself to the new turnover of a stock 
program. Pipe and fittings were ordered on a more realistic use basis, and the 
yearly inventory was reduced considerably. Since 1966 this has been, and is, the 
only Water Works pipe yard in operation. 
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CHAPTER r::t..V 

FTIIANCING THE WATER 'vKIRKS 

First Money Authorized 

The first action taken to finance the Water Works was on June 5, 1871, when 
the Board of Water Commissioners reported their organization completed to the 
Common Council of the City of Milwaukee and made necessary application for a 
preliminary appropriation of $2500 to employ competent Engineers to investigate 
the subject of Water Works in accordance with Section 20, Chapter 47S, Local 
Laws of 1871. The appropriation was granted by the Common Council and communicated 
to the Water Board on August 1, 1871. This money was taken from the City of 
Milwaukee General Tax Fund. 

Bond Sales 

At a later date in 1871, the Board of Water Commissioners was concerned 
with obtaining financing necessary to construct the Municipal Water Works, 
estimated to cost $1,3S9,400, that it had recommended to the Common Council of 
the City of Milwaukee. It appeared that the main source of !lX)ney would have to 
come from the sale of City of Milwaukee General obligationfonds for which the 
City's Power of property taxation would be collateral to bac~ up the debt and 
make the sale of bonds possible . By 1870 the City had reduce~ its bonded 
indebtedness to $500,000 or less, as required -by State law; and therefore, the 
City had the capability in 1871 to take on additional debt to construct a Water 
Works system. 

Then the Board of Water Commissioners requested the City to sell $1,000,000 
in general obligation bonds. The Common Council approved the reques~ and the 
sale of bonds was made with a 7% interest charge. 

Before construction of the original Water Works plant was completed, certain 
important additions were made so that by tpe end of 1875, the total construction 
cost became $1,967,522.22. In the meantime, to support the additional cost, 
another general obligation bond issue was -sold by the City in the amount of 
$600,000, also bearing 7% interest charges. 

No more bonds were sold in the ten year period following 1873. Then a 
series of annual bond sales in small amounts were made as expansion of the Water 
Works system required plant additions. 

No bond sales were made during the period from 1939 to 1957, although the 
Milwaukee Water Works took over the remaining payment of a remnant of· Town .of 
Lake utility bonds in 19S4 and borrowed some money from the City in 1955 and 
1956 to begin its large expansion program. 
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All bonded indebtedness assumed from 1871 through 1939 was paid up by 
July 1, 1953; and for nine months the utility was free of debt until it took 
over payment of former Town of Lake utility bonds beginning in April, 195~. 

The total outstanding indebtedness of the Milwaukee viater Works at the end 
of 197~ was $42,875,000, when the book valuation of the total utility plant 
was $150,664,995.25. Reproduction valuation was in the neighborhood of 
$600,000,000. 

Schedule of Bonds Issued 

Year 

1871-1873 

1883 

1884 

1886 

1 1887 

1890 

1891 

• _1892 

1893 

1895 

1896 

1913 

1929 

'I 1934 
7
' 1935 

7· 1936 

Amount 

$ 1,600,000 .00 

100,000.00 

150,000.00 

200,000.00 

250,000.00 

450,000.00 

100,000.00 

55,210.00 

125,000.00 

110,000.00 

100,000.00 

300,000.00 

26,000.00 

500,000.00 

1;000,000.00 

1,717,000.00 

Average 
Interest Cost 

7% 

4% 

4% 

4% 

4% 

4% 

4% 

5% 

5% 

5% 

5% 

4.5% 

4% 

4% 

4% 

4% 
243 

Remarks 

City of Milwaukee General 
Obligat~on Bonds 

Water Coupon Bonds 

Water Coupon Bonds 

Water Coupon Bonds 

Water Coupon Bonds 

Water Coupon Bonds 

Water Department 
Construction Bonds 

City Water Bonds 

Water Works Bonds 

Water Works Bonds 

Water Works Bonds 

20-year Water Revenue Bonds 
for North Point to Shore 
Shaft Tunnel. 

Village of North Vd.lwaukee 
Bonds when consolidated with 
Milwaukee. 

For Linnwood Avenue Water 
Purification Plant construction 

II II 

II II II 



 

  

Schedule of Bonds Issued (cont'd . ) 

Year 

1938 

1939 

1953 

1954 

1954 

1955 

1956 

1957 

1958 

1960 

1961 

1963 

1964 

1965 

1970 

Total 

Amount 

$ 458,000.00 

2,800,000.00 

153,000. 00 

476,000.00 

1,742,687.61* 

1,373,450.13* 

10,000,000. 00 

1o,ooo,ooo.oo 

lS,ooo,ooo.oo 

1o,ooo,ooo.oo 

s,ooo,ooo.oo 

s,ooo,ooo.oo 

4,565,000.00 

4,895,000.00 

$78,246,347 . 74 

Average 
Interest Cost 

4% 

2.125% 

4% 

3.5% 

4.47% 

4.47% 

3. 61685% 
0 

3.12029% 

3.55959% 

3. 570906% 

3.10624% 

3.1303% 

4.5547% 

6.30366% 
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Remarks 

For Linnwood Avenue Water 
Purification Plant construction 

$2,800,000 - 4% bonds 
redeemed with 2.125% 
refunding issue. 

July 1, 1953 first time 
Milwaukee Water Works is 
out of debt 

Town of Lake Utility Bonds 
when consolidated with 
Milwaukee. 

" " " 

Cash advanced to Milwaukee 
Water Works by City for 
beginning expansion program. 

" " II 

30-year Water Revenue Bonds . 

11 " " 
II " II 

" " 11 

" " " 
" " II 

" II n 

n " n 

*Note: $3,116,137.74 repaid 
to City by Milwaukee Water 
Works in 1957 from $10,000,000 
bond issue. 



 

  

North Street Bridge 

After plans were made to install the 30-inch force main in North Street 
underneath the Milwaukee River, certain citizens proposed to the Common Council 
that the Board of Water Commissioners construct a bridge at this location for the 
dual purpose of providing for vehicular traffic across the river and for 
supporting the water main. This plan was accepted and the City of Milwaukee paid 
$20,000 to the Board of Water Commissioners as part payment tor construction of 
the bridge relating to vehicular traffic. The total cost of the bridge was 
$ 75,176.54 . 
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Water Main Assessments 

Because a water main installed in a street, providing water service to 
private property abutting on that street, is an improvement that raises the 
value of the property, the City of Milwaukee, through its Board of Water 
Commissioners, determined that pa'rt of the cost of constructing wat er mains 
should be borne by property owners. Therefore, beginning in 1872, the first 
year that water pipe .was installed, assessments were made against properties 
abutting the street where water mains were installed. The policy of making 
water main assessments has continued throughout the existence of the 
Milwaukee Water Works and is likely to continue into the future. It would 
be inequitable to discontinue making water main assessments because in such 
an event, some property owners would acquire a free improvement while their 
predecessors had to pay for their water main improvement. 

The first assessments were made eguivalent to the cost of installing 
a six-inch water main at 80 cents per front foot of property on each side 
of the street. Both sides of corner lots were assessed with a deduction of 
one-third of the length of the long side not to exceed 50 feet. When the 
water main in the street was larger than six inches in diameter, the assessment 
was no greater than the cost of a six-inch water main, the water works absorbing 
the excess cost. 

Beginning in 1963, assessments for water mains were made equivalent to 
the cost of installing an eight-inch water main because thereafter, the minimum 
size main to be installed in the city would be eight inches in diameter. 
Possible exceptions would be four-inch mains in short cul de sac streets. 
Assessments cannot be made greater than the actual cost of installation so 
when the actual cost of installation is less t han the cost of an eight-inch 
main, the lesser cost is assessed. 

Schedule of Water Main Assessments 
or t'fie Street 

Per_Front Foot of Property on Each Side 

Beginning with the first year that water pipe was installed in 1872, 
the assessment was 80 cents per front foot. Some time thereafter, the 
assessment rate was reduced to 50 cents per front foot and this rate prevailed 
until 1913. 

Year Rate Year Rate Year Rate Year Rate Year Rate 

1913 $0.615 1924 $1.49 1935 $1.02 1946 $1.80 1957 $3.90 
1914 .0.54 1925 .1.50 1936 1.30 1947 2.24 1958 4.50 
1915 0.525 1926 1.22 1937 1.15 1948 2.24 1959 4.50 
1916 o. 60 1927 1.25 1938 1.24 1949 2.39 1960 4. 65 
1917 0.75 1928 1.20 1939 1.19 1950 2. 35 1961 4.90 
1918 1.22 1929 1. 22 1940 1.23 1951 2.35 1962 5.24 
1919 1.185 1930 1.18 1941 1.26 1952 2. 50 196! 5.75 
1920 1.64 1931 0.88 1942 1.26 1953 2.75 1964 5. 75 
1921 1.40 1932 1.00 1943 1.27 1954 3.25 1965 5.75 
1922 1.15 1933 1.23 1944 1.27 1955 3. 50 1966 5.75 
1923 1.445 1934 1.02 1945 1.30 1956 3. 65 1967 5.75 
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1968 
1969 

$5.75 
5.75 

1970 
1971 

1972 $7.28 1973 $7.28 1974 $7.28 

Beginning in 1958, action was taken to apply a suburban assessment rate against 
properties l ocated outside the city that connect to City of Milwaukee water mains 
in city border line streets . The suburban rate includes some of the cost of 
12-inch and 16-inch water mains. 

Suburban Assessment Rate 

Year Rata. 

1958 $ 6.55 
1959 6.55 
1960 6.88 
1961 8.19 
1962 8.59 
1963 7.51 
1964 7.51 
1965 7.51 
1966 7.51 
1967 7.51 
1968 7.51 
1969 7.51 
1970 11.13 
1971 11.13 
1972 11.13 
1973 11.13 
1974 11.13 

Schedule of Water Main Assessments 

Amount of assessment levied annually against abutting property for water 
mains beginning in 1872. 

Year Assessment Cumulative 

1872 $ 83,310.65 $ 83,310.6$ 
1873 232,370.04 315,680.69 
1874 13,989.33 329,670.02 
1875 38,935.04 368,605.06 
1876 37,560.00 4o6,165.06 
18?7 31,3o8.03 437,473.09 
1878 33,390.66 470,86). 75 
1879 14,569.54 485,433.29 
1880 26,501.46 511,934.75 
1881 7,826.67 519' 761.42 
1882 29,831.79 549,593.21 
1883 9,843.03 559,436.24 
1884 37,2o8.91 596,645.15 
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Schedule of Water Main Assessments (Cont.) 

1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 

Assessment 

$ 35,381.20 
39,135,36 
64,217.80 
56,115.96 
60,737.66 
47,240.03 
88,232.26 
64,362.89 

101,641.72 
65 ,592 .59 
49,999.79 
46,891.39 
18,315.03 
22,391.62 
15 '712.39 
41,621.48 
40,107.72 
37,457.47 
39,780.56 
28,676.12 
17,922 .22 
45,069.0 6 
30,328~86 
23,·438.06 
23,665 .n 
41,688.20 
46,365.61 
25,768.74 
38 '748 .15 
42,645.54 
43,981.34 
18,490.58 
20,029.25 
13,411.84 
10,792.02 
58,942.66 
55,296.07 
45 ,758.79 
67,450.36 
39 ,254.·71 

177,187.60 
373,111.78 
296,963.90 
411,947.63 
280,510.92 
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Cumtilative 

$ 632,026.35 
671,161.71 
735,379.51 
791.495.47 
852,233.13 
899,473.16 
987,705.42 

1,052,068.31 
1,153, 710.03 
1,219. 302.62 
1,269,302.41 
1 , 316, 193.80 
1,334,508.83 
1,356,900.45 
1, 372' 612.84 
1,414,234.32 
1,454,342.04 
1,491.799.51 
1,531,580.07 
1,560,256.19 
1,578,178.41 
1,623,247.47 
1, 653,576.33 
1,677,014.39 
1,700,679.50 
1,742,367.70 
1,788,733.31 
1,814.502.05 
1,853,250.20 
1,895,895.74 
1,939,877.08 
1,958 , 367 .66 
1,978,396.91 
1,991,808.75 
2 '002, 600 . 77 
2,061,543.43 
2 '116,839.50 
2,162,598.29 
2,230,048. 65 
2,269,303.36 
2,446,490.96 
2,819,602.74 
3, 116,566.64 
3,528,514.27 
3,809,025.19 



  

!!!!: Amount Levied Accumulated 

1930 $ 262,270.59 $ 4,071,295.78 
1931 114,725.22 4,186,021.00 
1932 43) ll2 .86 4,229,133.86 
1933 41,369.16 4,270,503.02 
1934 16,743.74 4,287,246.76 
1935 1,864.67 4,289,111.43 
1936 19,440.58 4,308,552.01 
1937 26,519.51 4,335,071,52 
1938 15,513.83 4,350,585.35 
1939 26,748.57 4,377,333.92 
1940 38,958.36 4,416,292.28 
1941 14,230.49 4,430,522.77 
1942 4,880.08 4,435,402.85 
1943 1, 371.:12 4,436,773.97 
1944 3' 040.41 4,439,814.38 
1945 13,356.56 4,453,170. 94 
1946 29,360.65 4,482,531.59 
1947 59,750.89 4,542,282.48 
1948 125,836.95 4,668,119.43 
1949 457 , 654.28 5,125, 773.71 
1950 343,681.90 5,469,455.61 
1951 522,213.60 5,991,669.21 
1952 326,194.67 6,317 , 863 . 88 
1953 199,983.34 6,517,847.22 
1954 754 ,204. 69 7,272 ,051. 91 
1955 554,051.24 7,826,103.15 
1956 1,238,121.85 9,064,225.00 
1957 794,010.85 9,858,235.85 
1958 734,030.33 10,592,266.18 
1959 1,087,134.38 11,679,400.56 
1960 571,065 . 17 12,250,465.73 
1961 433,175.78 12,683,641.51 
1962 175,187. 76 12,858,829.27 
1963 265' 627.76 13,124,457.03 
1964 395,388.14 13,519,845.17 
1965 364,479.26 13' 884,324.43 
1966 222,454.10 14,106,778.53 
1967 303,535. 37 14,410,313.90 
1968 314,745.28 14,725,059.18 
1969 267,392.89 14,992,452.07 
1970 228,153.68 15,220,605.75 
1971 139,616.52 15 ,360 ,222.27 
1972 1,024.99 15,359,197.28 
1973 145,764.01 15,504,961.29 
1974 112,214.75 15,617,176.04 
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SCHEDULE OF PAYHENTS IN LIEU OF TAXES AND SURPLUSES 
PAID BY THE MIIMAUKEE lvATER lvORKS 

TO THE CITY OF MILivAUKEE 

Payments in 
Benefit to Taxpayer 
per $1000 Assessed 

~ 
Lieu of Taxes Surplus Valuation 

1871 None None None 
1872 None None None 
1873 None None None 
1874 None None None 
1875 None None None 
1876 None None None 
1877 None None None 
1878 None None None 
1879 None None None 
1880 None None None 
1881 None None None 
1882 None None None 
1883 None None None 
1884 None None None 
1885 None None None 
1886 None None None 
1887 None None None 
1888 None None None 
1889 None None None 
1890 None None None 
1891 None None None 
1892 None $ 25,000 
1893 None 30,000 
1894 None 80,000 
1895 None 80,000 
1896 None 85,000 
1897 None None 
1898 None None 
1899 None 50,000 
1900 None None None 
1901 None 201,265 
1902 Npne 100,000 
1903 None None None 
1904 None None None 
1905 None 90,000 
1906 None 51,350 
1907 None 25,350 
1908 None 250,000 
1909 None 100,000 
1910 None 150,000 
1911 None 200,000 
1912 None 200,0QO 
1913 $ 40,426.28 159,573.72 
1914 200,000.00 None 
1915 200,000 None 
1916 200,000 None 
1917 200,000 None 
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Benefit to Taxpayer ( 
Payments in per $1000 Assessed 

Year Lieu of Taxes Surplus Valuation 

1918 $ 200,000 None 
1919 200,000 None 
1920 200, 000 None 
1921 225,000 None 
1922 225,000 None 
1923 225,000 None 
1924 225 , 000 None 
1925 300,000 None 
1926 300,000 None 
1927 300,000 None 
1928 300,000 None 
1929 300,000 None 
1930 300,000 None 
1931 300 , 000 None $ o. 30 
1932 880,000 None 0.96 
1933 aao,ooo None 1.032 
1934 880,000 None 1.025 
1935 880,000 None 1.035 
1936 750,000 None 0.885 
1937 600, 000 None 0. 70 
1938 650,000 None o. 77 
1939 650 ,ooo $ 300,000 1.12 
1940 725,000 325,000 1.28 
1941 750, 000 100 ,000 1.04 
1942 750,000 400 ,000 1.36 
1943 750,000 J2SO ,OOO 1.19 
1944 750,000 250,000 1.17 
1945 750,000 250,000 1.15 
1946 750,000 250,000 1.13 
1947 750,000 250,000 1.09 
1948 750,000 250 ,000 1.01 
1949 500,000 None 0.47 
1950 500,000 None 0.43 
1951 500,000 None 0.41 
1952 500 , 000 None 
1953 500,000 None 
1954 soo,ooo 200,000 
1955 500,000 200,000 
1956 700, 000 None 
1957 1,008 ,906 None 
1958 1,140,427 None 
1959 1,335,947 None 
1960 1 ,539,188 None 
1961 1,969,175 None 
1962 2,547,169 None 
1963 2 ,853, 690 None 
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Payments in 

~ Lieu of Taxes 

1964 $ 3, 084,660 
1965 3,199,698 
1966 3,453 '918 
1967 3,890,648 
1968 4,195,066 
1969 4,366,610 
1970 4,502,123 
1971 4,785,892 
1972 5,077 , 1!25 
1973 4,858,813 
1974 5 2046 2955 

Total $ 80,391,436.28 

Total contribution to the City by 
Milwaukee Hater Works 1871 to 1974 
inclusive: 

Payment in Lieu of Taxes = $ 80,391,436.28 
Surplus = 4, 902,538.72 

Total = $ 85,293,975.00 

Surplus 

None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 

$ 4,902,538.72 

2SS 

Benefit to Taxpayer 
per $1000 Assessed 
Valuation 

$ 1. 76 
l. 72 
l. 73 
1.81 
1.89 
1. 74 
1.85 



 

  

FD!ANCING THE WATER WORKS 

Interest Cost on $1,877,538 .72 Water Tax Paid with Free Water 

Until approximately 1913, the Milwaukee \~ater Works had furnished water to 
the several City of Milwaukee departments valued at $1,000 ,000 for which the City 
of Milwaukee did not pay. It was therefore, estimated that this so called free 
water more than ·paid for any interest charges that the City could have earned on 
a principal sum equivalent to the water t ax raised for the Water Works. It was, 
therefore, believed that the Milwaukee Water Works had fully reimbursed the tax
payers for any loss of interest they might have sustained. 

Beginning in 1913, the City of Milwaukee has paid the Milwaukee Water Works 
for all water used by its several departments. All City buildings and schools are 
fully metered. Water used by the City for flushing sewers and streets is paid 
for on separate billings calculated on the basis of time of flow and size and 
length of hose used for taking water from a hydrant. \vater used for sprinkling 
street center plots is paid for on a square foot charge per annum. 

Water Revenue 

The all i mportant source for ·financing the Milwaukee Water Works is water 
revenue derived from the application of rates to water used. Water revenue must be 
sufficient to pay for operation and maintenance expenses, administrative and 
general expenses , deprec~ation of utility property, amortization of property 
losses , payment in lieu of taxes to the City, Public Service Commission assessment, 
unemployment compensation, Social Security tax, interest and principal payments on 
bonded indebtedness. and have a rate of return (profit) up to 6%. Because the 
Hilwaukee lvater Works is regulated by the. Public Service Commission of !nsconsin, 
rates charged and rate of return. allowed must be approved by this Commission. 

Sources of revenue are urban customers, including residential, commercial, 
industrial, governmental classificati on; suburban retail customers , including 
residential, commercial, industrial, government classification; suburban wholesale 
or resale customers; public fire protection service; and privat e fire protection 
service. 
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SCHEDULE OF WATER REVENUE, OPERATING INCOME, AND RATE OF RETURN 

Water Operating Average Net Utility %Rate 
~ Revenue Income Plant & Mat·erials & Supplies of Return 

1871 None None None None 
1872 None None None 
1873 None None None None 
1874 $ 27,155.90 $ -281,816.04 
1875 54,720.59 - 33,731.25 
1876 77,050.55 23,404.72 
1877 91,277.58 32,299.92 
1878 103,074.13 40,057.45 
1879 121,515.21 66,710.10 
1880 137,333.26 est. 67,166.21 
1881 156,771.23 67,622.32 
1882 177,190.93 81,673. 76 
1883 185,144.29 91, 409 . 46 
1884 213,572.90 117,074.97 
1885 228,853.50 134,243.76 
1886 249,285.95 144,911.06 
1887 246,738.19 156,158.42 
1888 268,827.95 164,334.88 
1889 279,521.82 169,391.73 
1890 309,965.53 201,843.76 
1891 332,940.24 197,525.56 
1892 359,71.2.97 207 '771.66 
1893 391,090. 84 205,966.38 
1894 407,130. 97 197,365.70 
1895 413,520.91 214,889.06 
1896 424,467.88 2~0,426. 92 
1897 406,997.41 294,244.70 
1898 435,319. 00 319,116.73 
1899 422,544.12 226 ,508.48 
1900 409,479. 40 286,922.77 
1901 431,302.71 96,827.93 
1902 431,832.95 184,943.42 
1903 459,437.37 299,807.27 
1904 472,992.86 291,174.04 
1905 490,979.18 204,374.40 
1906 534,416.65 307 , 352.99 
1907 592,570.19 368,277.98 
1908 593,027.01 109,983. 30 
1909 630,167.24 294,409.53 
1910 634,693.91 250,448.60 
1911 913,569.29 465,124.40 
1912 813,995.47 259,897.36 $ 5,600,000.00 est. 4. 64 
1913 871,878.71 303,099.51 5, 721,286.62 5. 30 
1914 BGO 2449.80 289,910.48 5,966.551.23 4.86 
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SCHEDULE OF \~ATER REVENUE, OPERATING INCOME, AND RATE OF RETURN 

Water Operating Average Net Utility % Rate 
Year Revenue Income Plant & Naterials & Su2Elies of Retur; 

1915 $ 837 ,234.00 $ 262,326.72 $ 6 ,306, 535.3? 4.16 
1916 970,?75.86 370 ,240.?7 6 '?70 ' 6 55. 46 5.47 
191? 1,031, 931.27 338,109.32 ? ,080,015 . 35 4.?8 
1918 1,101, 277.39 255,033.95 7,238, 001. 45 4.91 
1919 1 , 132,072. 27 159,401.98 ?,470 , 751.13 2.15 
1920 1,236,842.44 308 ,026. 67 7,873 , 811. 62 3.91 
1921 1,889,870.97 961,043.26 8 ,628,990,19 11.14 
1922 1,958,833.61 1,031,487 . 82 9 ,582,792.02 10.76 
1923 2,138,250 .90 1,170,518 . 43 10,748,552.92 10 . 89 
1924 2,042 , 999.43 1,056,880 . 09 11,932,103.75 8.86 
1925 2,204,950.61 1,107,274.25 12,981,864.98 8.53 
1926 2,305,652.98 1,115.256.54 14,011,463.41 7.96 
1927 2,399,844. 94 1,146,118.44 15,074,579.84 7.60 
1928 2,433,907 .41 1,088,064.54 16,042 ,119 .76 6.78 
1929 2,458, 770.39 1,027,642.02 17 ,081,105 . 60 6. 01 
1930 2, 655,494. 98 1,145,792.58 18,015,855.68 6.36 
1931 2 ' 615 ~ 699. 71 1,062,926 . 46 19,022,460.35 5. 58 
1932 2,349,562 . 75 212,189.72 19,748 ,039.99 1.07 
1933 2,160,87?.24 16,542 . 41 19,738,433.09 0.08 
1934 2,248,884. 92 79,364.56 19,576,269.43 0.40 
1935 2,224,554. 89 191.99 19,65?,097.00 o.oo 
1936 2,479,643.69 411,915.90 19,698,293.70 2.09 
19.37 2 '5 45 ' 9 30. 51 621, 821.27 19,257,739.32 3.23 
1938 2' 345 '65 7 .17 345,801.19 18,957,879.57 1.82 
1939 2,446 ,584. 38 275,924. 86 21,592,452.99 1.28 
1940 2,862,574.55 585,287 . 97 2 3' 62 0 '91?. 11 2 . 48 
1941 3,023,110 . 02 714, 549. 02 23,018,072.69 3.10 
1942 3,140,498 . 49 733,377.69 22,848,764. 11 3. 21 
1943 3,394,185 . 14 854,212.03 22,509 , 949.77 3.79 
1944 3,495,488. 30 882,536 . 56 22,174,150 . 36 3.98 
1945 3,446,359 .27 796,297.19 21,870' 396. 67 3. 64 
1946 3,524, ?72.98 753,369 . 09 21, 654,098 . 57 3.48 
1947 3, 741,554.68 726,258.28 21,700' 462. 67 3.35 
1948 3,953,346. 91 630,206. 58 22,497,564.55 2 . 80 
1949 4,002,149 . 30 713,658.95 23,513,423.23 3.04 
1950 3 ,953,851.19 649 ,724. 34 24,621,992.43 2.64 
1951 4,279,660. 13 765 ,360 . 59 25,694,920.55 2.98 
1952 4,448,706.06 780,388 . 67 26,167,008 . 91 2 , 98 
1953 4 ' 5 77 ' 30 3 • 8 6 733,780.35 26,764,940 . 84 2. 74 
1954 4,666,520. 98 613 , 753_. 69 28,518,862 . 72 2.15 
1955 4,970,957.47 750,219.75 30,470,392.82 2.46 
1956 5,234,136.33 474,629.94 31,841,781.86 1.49 
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SCHEDULE OF WATER REVENUE, OPERATING INCOME, AND RATE OF RETURN 

Water Operating Average Net Utility %Rate 

~ Revenue Income Plant & Naterials & Supplies of Return 

1957 $ 6,717,205.32 $ 1,228,282.51 $ 33, 852,575.93 3.63 
1958 7,526 ,786.80 1,593,312.73 35,983,847.39 4. 43 
1959 7,512,067.03 1,217 ' 301. 69 37,481,918 .08 3.25 
1960 8,365,384.72 1,266,634.32 39,827,975.20 3.18 
1961 9,569,905.32 1,740,592.52 43,439,070.61 4.01 
19 62 10,545,504.85 1,445,113 .03 56,475,173.88 2.56 
1963 ll,925,145.62 1,890,721.40 72 '241, 619.21 2. 62 
1964 13,420,416.18 2,913,680.10 72,480 ,115.79 4.02 
1965 13,590 '635. 45 2,834,753.49 73,126,819.13 3 . 88 
1966 14,357,918.17 2,957,077.27 74,646,571.40 3.96 
1967 15,186 '655. 92 2 '973 ,838.15 75,993,357.25 3. 91 
1968 15 '339 ,020. 22 2, 719,394.07 77 ' 659 ' 615. 35 3.50 
1969 15,590,121.87 1,994,392.12 so, 763,972.02 2.47 
1970 17,397,167.17 2,660,112 .03 82,556,806.82 3.22 
1971 19,655,957.14 4,252 ,539.51 83,167,74L 96 5.11 
1972 19,254,2'16.24 2,986, 761.35 83,283,922.84 3.58 
19'73 21,314,420.72 4,840,136.64 82,914,378.54 5.84 
1974 20,398,106.36 3,299;049.03 83,228,913.61 3.96 

Operating income equals total water revenue ~ total operation and maintenance 
expenses, utility property depreciation, amortization property losses and taxes 
other than income taxes. 

Rate of return is equivalent to the ratio of operating income to average net utility 
plant and materials and supplies. 

Average net utility plant and materials and supplies equals utility plant in 
service (without work in progress and non-utility property) plus materials and 
supplies minus accumulated depreciation and contribution in aid of construction 
calculated mathematically for the current year; then add current year figure to 
last prior year figure and divide by two. 

NOTE: Not enough information is available to determine average net utility plant and 
materials and supplies prior to 1912. 

Interest Income 

Throughout the period 1957-1970, inclusive, when the Milwaukee Water \~orks was 
constructing its large plant expansion program, relatively heavy bond sales .had to be 
made totaling $64,460,000 to pay for the program. \vhen any of t hese bonds were sold, 
money received from these issues could be paid to contractors only as plant fac i lities 
were completed, sometimes several years after the bonds were sold . Therefore, 
instead of allowing such money to lie idle waiting to be paid to contractors, the 
Milwaukee \>later Works arranged with the City Treasurer to invest excess bond monies in 
United States Treasury bills at considerable interest rates until it was needed. 
Total and annual interest income derived from such investments is shown on the 
schedule indicated. 
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Other Income 

Year 

1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 

Total 

SCHEDULE OF INTEREST INCOME 

Interest Income 

$ 32,061.50 
105,256 . 06 
337,404.30 
448,299.29 
464,918.57 
341,717.75 
255,792.95 
418,089.92 
449 '356.99 
554,484.36 
659,664.65 
581,291.09 
670,927.72 

1,002,452.41 
772,993.83 
664,733.28 

1,003,926.05 
1,613,592.74 

$ 10,376,063.46 

Other income to the Nilwaukee Water Works is for merchandising jobbing, 
contract work and for rental income received from the private operation of a 
concession stand on the North Point Pumping Station property and from the rental 
of a house and home on the Grange Avenue Booster Station property. 

The merchandising jobbing contract work varied from a loss of $12,252.21 in 
1971 to a profit of $96, 708.02 in 1958. The rental income varied from $2,175.00 
in 1956 to $9,375.00 in 1970. 
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CHAPTER, XXVI 

ORGANIZATION 

The original organization of the Milwaukee Water Works was composed of 
seven private citizens directed by Ch~ter 475, Public and Local Laws, and 
approved by the Legislature of the State of Wisconsin on March 24, 1871. This 
established a Board of Water Commissioners for the purpose of constructing and 
operating a water works system for the City of Milwaukee. 

The Board of Water Commissioners held its first meeting on April 18, 1871, 
and appointed a secretary ($333.33/mo.) and a treasurer ($100.00/mo .), 

Other appointments made at a later date included a Chief Engineer 
($416.66/mo.), a Principal Assistant Engineer ($200.00/mo.), a Superintendent of 
Construction, two Assistant Engineers ($100.00 to $150.00/mo,), two Draftsmen 
($75.00/mo.), a Leveller, a Superintendent of Lake Borings and Rodman ($45.00/mo.), 
three Chairmen ($52.00/mo. ea.), an Inspector of Reservoir Construction, a 
superintendent of Pipe Yard, a Janitor, and three Inspectors of Pipe Foundries, 
all for the purpose of designing, preparing plans and specifications, and 
constructing the Works . 

Most construction of the Works was performed by contract forces and 
inspected by water Commissioners forces for compliance with specifications. 
Commission forces included: Superintendent, Engine House Construction; Laborer, 
North Point Station; Timekeeper, Engine House; Inspector, Pipe Laying; Inspector 
of Masonry; Watchman, Engine House; Master Mason Foreman; Laborers; Axeman, 
Engine House; Rodman; Foreman, North Street Bridge. 

After the Works was completely constructed and placed in operation on 
September 14, 1874, the organization for operation of the Milwaukee Water Works 
was as follows: 

Administration 

1 Secretary- $250.00/mo.; 1 Clerk - $100.00/mo.; 1 Inspector of Plumbing -
$108.33/mo., includes use of horse and buggy; 1 Collector- $83.33/mo.; 
1 Draftsman- $7$.00/mo, 

Maintenance of Pipe Distribution 

1 Superintendent- $100.00/mo.; 4 Hydrant Inspectors, 1- $75.00/mo., 
3- $54.00/mo.; 1 Tapper- $121.00/mo., includes use of horse and buggy; 
1 Tapper Helper. 

Pumping Works 

1 Engineer - $125.00/mo.; 1 Assistant Engineer- $75.00/mo.; 2 Oilers -
$60.00/mo.; 2 Firemen- $50.00/mo. ea.; 2 Coal Passers, l- $40.00/mo., 
1- $33.60/mo.; 1 Timekeeper, Engine house- $75.00/mo. 

Reservoir 

1 Keeper of the Reservoir - $54.00/mo. 
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In accordance with the provision of the City Charter, Chapter 14, the 
Milwaukee Water Works was transferred from the Board of Water Commissioners to 
the City of Milwaukee on June 1, 1875, at which time the Board of Public Works 
took over its management and operation . 

Four men comprised the Board of Public Works, including MOses Lane, President 
of the Board; Winslow A. Nowell, Secretary of the Board; Francis S. Blodgett, 
Member; and Jacob Velten, Member . 

The organization of theWater Works for Management and operation was retained 
excepting that the title of the position of Secretary was changed to Collector 
of Water Rates . The Collector of Water Rates was considered to be the head of 
the Water Works under the Board of Public Works. 

Effective January l, 1878, management and operation of the Milwaukee '\'later 
Works was transferred from the Board of Public Works to the City Engineer's 
Department, with the exception of the position of Collector of Water Rates, which 
was retained under supervision of the Board of Public Works. 

In 1889 the position of Water Registrar was established as successor to the 
position of Collector of Wat~r Rates, also independent from the City Engineer's 
Department, who reported separately to the Coinmissioner of Public Works. The duty 
of the Water Registrar was to collect all revenue for the Milwaukee Water Works, 
including water revenue, meter sales, penalties, building permits, meter repair 
charges, stop cock box repair charges, and . w·a:ter main assessment charges . 

The operation and maintenance .9f the Milwaukee Water Works was performed 
by persQ1lllel employed in the City Engineer 1 s Department. Mr. H. W. White was 
the City Engineer's clerk who reported on Water Works expenditures. Mr. Thomas 
McMillan was the Chief Engineer, and !-'.r. Ferdinand Krieger was Assistant Chief 
Engineer of all City pumping stations, including river flushing stations and 
special sewerage pumping stations. Mr. W. P. 0 'Conner was Superintendent of 
Distribution, his duty was to maintain and repair the Water Distribution System. 
Keeper of the Pipe Yard was Mr. George Eigner, and Keeper of the Reservoir was 
Mr. T. Hanley.· Otto Wagner was Engineer in Charge of the West Side Pumping Works; 
Ferdinand Krieger was in charge of the North Point Pumping Station. 

Additional positions in the City Engineer's Department included the following: 
4 Division Engineers (1 east, 1 north, 1 west, 1 south), 1 Chief Draftsman, 
4 Assistant Draftsmen, 4 Levelers, 4 Rodmen, 6 Chainmen, 1 Permit Clerk (Water 
Works), and 1 Stenographer. 

In 1887 the position of Engineer in Charge of High Service Pumping Station 
was established when the West Side Pumping Works was abandoned and replaced by the 
High Service Pumping Station. In 1889 the position of Superintendent of Meters 
was established. The Office of Water Registrar was created by State Statutes .in 
1889 (Chapter 258), The Water Registrar in Milwaukee had seven employees under 
his supervision . The position of Water w~rks Bookkeeper was changed to Secretary, 
Water Works in 1910. 
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organization of Wat er Works Section of the 
City Engineer 1 s Department in 1910 

1 Secretary of Water WOrks 

1 Water Chemist 
1 Water Waste Engineer 
1 Assistant Water Waste Engineer 

Division of Collection and Accounts 

1 Chief Accountant In Charge 

Accounts 

1 Head Bookkeeper 
1 Stock and Cost Clerk 

Statistics 

1 Statistics and Time Clerk 

Permits and Sales 

1 Chief of Permits and Sales 
1 Assistant Permit Clerk 

Office 

1 Stenographer 

Stores 

1 Keeper of Pipe Ya.rd 
1 Helper 

Water Revenue 

l Water Registrar 
1 Deputy Water Registrar 
l Chief Clerk 

Section Clerks 
Clerks 
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North Point Station 

1 - Engineer in Charge 
Operating Engineer 
Machinists 
Oilers 
Firemen 
Coal Passers 
Cleaners 
Coal Trimmer 
Coal Weigher 

Keeper 
Watchmen 

1 - Chief Caulker 
1 Asst . Caulker 

Laborers 
Helpers 
Barn Boss 
Blacksmith 

Division of Pumping 

1-Chief Engineer 
1-Asst. Chief Engineer 

1 - Engineer in Charge 
Operating Engineer 
Sup. Operating Engineer 
Oilers 
Firemen 
Helpers 

Intakes 

Division of Water Mains · 

Foreman of Grounds 
Laborers 

Machinists 

1-Superintendent of Water Mains 
1-Assistant Superintendent of Water Mains 

Tappers 
Asst. Tappers 

Hydrant Inspectors 

Asst . Superintendent 
Clerk 
Messenger 

Turn Off & On Men 

& Re 

Inspectors 
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Ia+• I 
1 Chief Clerk 

Clerk 
Clerk 
Clerk Stenographer 

1 Superintendent of Meters 

l+d l 
Meter Repairers 
Helpers 
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1 Foreman 
Machinist 
Helpers 
Stock Clerk 
Meter Repairers 



  

By 1912, the Water Works operations under the City Engineer, having grown 
to such proportions that it was impossible for the City Engineer to devote 
sufficient of his time to the details of operations, it was deemed advisable to 
detach the Water Works operations from the City Engineer's Department and create 
a separate department under the Superintendent of Water Works. The position of 
Secretary of Water Works was changed to Superintendent of Water Works. From that 
time forward, the- Milwaukee Water Works has operated as a separate department 
under the SUperintendent of Water Works. The City Engineer continued to have 
charge of engineering functions for the Milwaukee Water )Jorks. Under this 
organization, there were four divisions account~ble to the Superintendent; viz: 
Division of Accounting, Division of Pumping, Division of Meters, and Division of 
Water Mains. By reason of this organization, authority is centralized under one 
head, where heretofore it was divided, leading to a great deal of confusion. 

Mr. Henry p, Bohmann was appointed the first Superintendent of Water Works. 

Because the Water Registrar held a charter position, the authority of the 
Superintendent of Water Works could not be extended to this branch of the 
department at this time. The accounting features of this department, however, 
by reason of the new system of accounting ordered installed by the State of 
Wisconsin Railroad Commission, were made an integral part of the Water Works 
with his accounts controlled through the general books in the Office of the 
Superintendent of Water Works. 

In 1913 the Col1'1100n Council granted 15 days vacation per year to all City 
employees instead of 10 days as heretofore. Salary raises also went into effect 
January 1st, and additional posi tiona were created in the Water Utility. Posi
tions added in 1913 and reorganization of the department ie shown on the 
accompanying chart. There were 212 employees in the department in 1913 exclusive 
of engineers in the Bureau of Engineers who performed engineering for the Water 
Works Utility. 

A new position of Chief Meter Reader was added March 2, 1914, to the Water 
Registrar Division. He was in charge of the Meter Readers Section and answering 
complaints regarding water service. There were a total of 53 men in the Water 
Registrar Division. 

On November 1, 1915, Mr. Otto F. Poetsch, Superintendent of Meters, severed 
his connection with the Water Department after a period of 17 years of continu
ous service in order to engage in business for himself. Then Mr. Frank J, 
Murphy, Senior Water Waste Inspector, was promoted to the position of Superintend
ent of Meters, and the duties of Senior Water Waste Inspector were combined with 
those of the Superintendent of Meters. The Junior Water Waste Inspector, under 
the consolidation plan, was placed under the Superintendent pf Meters. As all 
domestic services were then metered, the work of the Water Waste Division was 
confined principally to inspection and sealing of unmetered automatic sprinkler 
systems and other special inspection and investigation. The work of the Water 
Waste Division was greatly reduced, making it possible to combine the position 
of Senior Water Waste Inspector with the Superintendent of Meters. 
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Reorganization - 1915 

The abolishment of the office of Water Registrar, 'which had been advocated 
for many years, was made possible by the passage of an Act by the 191.5 Legislature, 
52nd Session, know as Chapter llO Laws of 1915, which gave the Common Council 
of cities\ of the First Class the right to determine from time to time by whom 
water rates shall be assessed and collected. 

Under the authority of the above act, the Common Council on December 20, 
1915', passed an ordinance under which the office of Water Registrar and Deyuty 
water Registrar were abolished, to take effect on January 1, 1916, and placed 
the assessment and collections of water rates in the hands of the SUperintendent 
of water WOrk:s. 

The abolishment of the office of Water Registrar had been enQorsed not only 
by the then current City Administration but had been recommended by former 
administrations as well as by the Bureau of Efficiency and Economy and by the 
Director of Municipal Research. 

Beginning January 1, 1916, a Division of Collections was authorized and 
brought into active operation in the Water Department for the purpose of making 
assessment and collection of water rates . 

The Divisions of the Water Department then included Division of Collection, 
Division of Accounts, Division of Pumping, Division of Distribution,and Division 
of Meters. 
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Schedule of Salaries of Regular Employees 

of 

General Office 

1 Superintendent of Water Works 
1 Chief Accountant 
1 Bookkeeper 
1 Permit Clerk 
1 Assistant Permit Clerk 
1 Stock and Cost Clerk 
1 Time Clerk and Statistician 
1. stenographer 
1 Chauffeur 
1 Water Chemist 
1 Senior Water Waste Inspector 

Division of Collections 

1 Chief 
10 Senior Clerks 

3 JUnior Clerks 

3 Inspectors 

1 Chief Meter Reader 
36 Meter Readers 

Water Department - Monthly 

1915 

$200.00 
150.00 
100.00 -

90.00 
70.00 
70.00 
70.00 
60.00 
75.00 

150.00 
125.00 

150.00 
120.00 (1) 
100.00 (1) 

90.00 (1) 
83.33 (7) 

83.33 {2) 
60.00 {1) 
90.00 {2) 
83.33 {1) 
8).33 
83.33 (21} 
75.00 {11) 
66.66 {3) 
60.00 {1) 

1916 

$250.00 
150.00 
uo.oo 
100.00 
8o.oo 
80.00 
80.00 
75.00 
75.00 

150.00 
Abolished 

150.00 
120.00 (1) 
100.00 {1) 
90.00 (1) 
83.33 (5) 
60.00 (2) 
83 .30 {1) 
60.00 {2) 
90.00 (3) 

83.33 
83.33 (22) 
75.00 (10) 
60.00 (4) 



 

Meter Division 1915 1916 

1 Superintendent of Meters $100.00 $125.00 
1 Junior Water Waste Inspector 115.00 ll5.00 
l Senior Clerk 80.00 80.00 
1 .Tunior Clerk 75.00 (1) 75.00 (1) 

60.00 (l) 
l Clerk Stenographer 65.00 65.00 
1 Foreman in Meter Repair Shop 65.00 95.00 
1 Machinist 75.00 83.33 
1 Meter Stock Clerk 70.00 80.00 
13 Meter Repairers 70.00 80.00 
8 Meter Repair Helpers 65.00' 70.00 

Distribution Division 

1 Superintendent of Distribution 141.66 116.66 
1 Assistant Superintendent of Distribution 100.00 100.00 

to.) 1 .Clerk 60.00 65. 00 (1\ 
-..] 1 Messenger 40.00 45.00 

3 Tappers 100.00 105.00 
3 Assistant Tappers 65.00 70.00 
1 Chief Caulker 90.00 90.00 
3 Assistant Caulkers 75.00 {2) 80.00 (3) 
19 Hydrant Inspectors 65.00 65.00 
7 Helpers 65.00 70.00 
6 TUrn on and off men 65.00 70.00 
3 Watchmen 65.00 65.00 

Reservoir 

1 Keeper of Reservoir 70.00 70.00 
2 Watchmen 65.00 65.00 



 

"' 0\ 
00 

Stores 

1 Keeper of Pipe Yard 
1 Assistant 

North Point Pumping Station 

1 Chief Engineer of Power Plants* 
1 Assistant Chief Engineer 
1 Engineer in Charge of station 
4 Operating Engineers 
5 Machinists 
12 Oilers 
11 Firemen 
4 Goal Passers 

· 7 Helpers 
1 Blacksmith 
1 Carpenter 
2 Cleaners 

.1 Foreman of Grounds 

1915 

$125.00 
75.00 

191.66 
100.00 
135.00 
110.00 
95.00 
80.00 
8o.oo 
70.00 
70.00 
85.00 
85.00 
70.00 

110.00 

1916 

$125.00 
75.00 

225.00 
175.00 
150.00 
110.00 
95.00 
8o.oo 
80.00 
70.00 
70.00 
85.00 
85.00 
70.00 

110.00 

*salary divisionally distributed in charge of all City Power Plants including three r~ver flushing 
stations and two sewer pumping stations. 

High Service Pumping Station 

1 Engineer in Charge of Station 
1 Operating Engineer 
1 Substitute Operating Engineer 
2 Oilers 
3 Firemen 
2 Helpers 

1)0.00 
110.00 

90.00 
75.00 
75.00 
65.00 

1)0.00 
110.00 
90.00 
75.00 
75.00 
65.00 

All regular employees of the Department work eight hours per day, have· one day off each week (48-hour 
week), and are entitled to 14 days vacation annually with pay. 



 

 
 

Schedule of Salaries of Re~lar Emplolees 

of 

Water Department - Monthly 

General Office 1917 1918 1919 1920 

1 - Superintendent $250.00 $250.00 None None 
of Water Works 

1 - Superintendent of None None $300.00 $32.5.00 
Water Works and 
Purification 

1 - Chief Accountant 150.00 150.00 16o.oo 205.00 
(Accountant Water 
1917 & 1918) 

~ 

135.00 175.00 ~ 1 - Head Bookkeeper 110.00 120.00 
(Senior Bookkeeper 
1917 & 1918) 

Senior Clerk 100.00 (1) -- 120.00 (1) 145.00 (1) 
85.00 (3) 

1 - Senior Cost Clerk -- ns.oo 100.00 125.00 
(Senior Permit Clerk 
1917 & 1918) 

J - Cost Clerks -- 70.00 (2) 95.00 (1) 
8).00 (1) 85.00 (2) 105 . 00 (3) 

1 - Junior Clerk Stenographer 80.00 

1 - Stenographer -- 65.00 75.00 105.00 

1 - Water Chemist 150.00 14.0.00 160.00 195.00 



 

Division of Collection 1917 1918 1919 1920 

1 - Chief $150.00 $175.00 $190.00 $215.00 

1 - Head Clerk -- -- -- 165.00 

1 - Teller -- 110.00 120.00 165.00 

Senior Clerks 120.00 (1) 120.00 (1) 
100.00 (6) 110.00 (5) 130.00 (1) 155.00 (1) 
80.00 (2) 100.00 (2) 120.00 (8) J..45 .00 (7) 
70.00 (1) 90.00 (2) 115.00 (1) 135.00 (1) 

1 - Clerk Stenographer -- 70.00 87.50 115.00 

Clerk 83.33 (1) 
70.00 (1) 

N 
65.00 (1) 65.00 (1) 75.00 (1) 115.00 (1) 

-.J 
o . 

3 - Inspectors of 95.00 100.00 110.00 135-00 
Water Connections 

1 - Chief Inspector of 95.00 115.00 130.00 155.00 
Water Meters 

37- Inspectors of Water Meters 90.00 (Jo) 100.00 (27) 
or Meter Readers 8o.oo (2) 95.00 (2) _110.00 (30) 135.00 (33) . 

70.00 (2) 90.00 (1) 105.00 (3) 1)0.00 (2) 
65.00 (3) 85.00 (3) 100.00 (2) 11,5.00 (2) 

80.00 (4) 95.00 (2) 



 

 
 

Meter Department 1917 1918 1919 1920 

1 - Superintendent of Meters $125.00 $150.00 $160.00 $210.00 
and Services 

1 - Senior Clerk 85.00 195. 00 120.00 lhs.oo 

1 - Clerk 80.00 65 .00 90.00 115.00 

1 - Clerk Stenographer 70.00 70.00 85 .00 ns.oo 

1 - Inspector of Water 120.00 120.00 130.00 155.00 
Waste 

1 - Foreman Meter Repair 100.00 125.00 135.00 160.00 
Shop 

1 - Machinist 90 .00 115. 00 125.00 150.00 
t>) 
-...) Meter Repairmen 85 .00 (13) 100.00 (9) llO.OO (lh) 135.oo (13) t-' 

95 .00 (J) 95.00 (1) 125'.00 (1) 
90. 00 (1) -- 120.00 (1) 

8 - Meter Repair Helpers 75 .00 (8) 80.00 (6) 90.00 (5) 
65.00 (1) 

115.00 (6) 

15.00 (2 ) 87.50 (2) 110.00 (2) 

1 - Storekeeper -- 100.00 115.00 140. 00 

1 - Junior Clerk 85.00 



 

 
 

Distribution Department 1917 1918 1919 1920 

1 - Superintendent of $ll6.66 $146.66 $160.00 $210.00 
Distribution 

1 - Assistant Superintendent 105'.00 110.00 12$.00 175.00 
of Distribution 

1 - Clerk 70.00 6$.00 90.00 us.oo 

1 - Junior Clerk -- 4S.oo 65.00 95.00 

1 - Chief Caulker 95. 00 ns.oo 115.00 140.00 

3 - Caulkers 85 .00 100.00 100.00 125'.00 

Tappers 110.00 (3) 105.00 (3) 10$.00 (1) 130.00 (1) 
-- -- 105.00 (l) 120.00 (1) ..., 

~ ..., 
Assistant Tappers 75.00 (3) 90.00 (2) 90.00 (1) 115.00 (1) 

90.00 (l) 110.00 (1) 

19- Hydran~ Inspectors 75.25 90.00 (18) 90.00 (l) 125'.00 
87.50 (1) 

6 - Caulker Helpers 75.25 (7) 9o.oo <u> 
87.50 (1) 

90.00 (5) 115.00 (6) 
85.00 (l) 

85.00 (l) 

1 - Blacksmith Helper -- 85.00 87.50 115 .00 

Turn On and Off Men 75.25 (6) 90.00 (9) 90.00 (9) 115.00 (9) 
80.00 (l) 110.00 (l) 

l - Messenger 45 .00 

3 - Watchmen 70.00 



 

Reservoir 1917 1918 1919 1920 

1 - Keeper of Reservoir $ 70.00 $ 70.00 $ 80.00 $105.00 

2 - Watchmen 70.00 75.00 (1) 85.00 (1} 110.00 
70.00 (1) 80.00 (1) 

Stores Department 

1 - Keeper of Pipe Yard 125.00 125.00 135.00 160.00 

1 - Assistant 15.00 

North Point Pumping Station 

1 - Chief Engineer 22).00 2)).00 250.00 250.00 

1 - Assistant Engineer 17).00 190.00 
. 

215.00 210.00 
~ 

(;: 1 - Engineerrnan in Charge 150.00 170.00 185.00 190.00 
of station 

5 - Operating Engineers 11).00 (5) 135.00 (2) 15o.oo (L) 175.00 (L) 
and Machinists -- 130.00 (1) 

125.00 {2) 1L5.oo (1) 160.00 (1) 

5 - Enginemen and Machinists 100.00 (5) 1i5.oo (3) 13o~oo (L) 115.oo Cu> 
10).00 (2) 130.00 (1) 150.00 (1) 

1 - Carpenter 90.00 115.00 12).00 150.00 

1 - B1acksmi th 90.00 115.00 125.00 150.00 

1 - Painter 90.00 105.00 125.00 150.00 

1 - Boilennan -- -- 125. 00 150.00 



 

 
 

Jvv---

..., 
....., 

12- Oilers 

Firemen 

Coal Passers and 
Helpers 

1 - Foreman of Grounds 

7 - Helpers 

2 - Cleaners 

High Service Pumping Station 

~ l - Engineer in Charge 
of Station 

l - Engineman 

l - Engineman and 
Machinist 

2 - Oilers 

3 - Firemen 

2 - Coal Passers and Helpers 

2 - Laborers 

1917 

85.00 (12) 

85 .oo (11) 

75.00 (4) 

110.00 

75.00 

75.00 

130.00 

110.00 

90.00 

80.00 

80.00 

70. 00 

1918 

90.00 (11) 
85.00 (1) 

90.00 (10) 

80.00 (8) 
70.00 (3) 
75.00 (1) 

135.00 

ns.oo 
100.00 

90.00 

90.00 (2) 

80.00 (l) 

75.00 

1919 

100.00 (10) 
90.00 

100.00 (10) 
85.00 (1) 

90.00 (7) 
85.00 (J) 
ao.oo (3) 

135.00 

150.00 

130.00 

130.00 

100.00 

100.00 

90.00 

All regular employees of the department work eight hours, have one day off' each 
week, and are entitled to fourteen days vacation annually with pay. 

1920 

125.00 (8) 
120.00 (2) 
115.00 (2) 

125.00 (10) 
120.00 (1) 

11~.00 (10) 

110.00 (3) 

160.00 

175.00 

15.5.00 

155.00 

125.00 

125.00 

115.00 



 

 
 

Schedule or Salaries or Regular Emplo~ees 

of 

Water Department - Monthly 

General ornce 1921 1922 1923 1924 

1 - Supt. of Water Works and $325.00 $350.00 $350.00 $355.00 
Water Purification 

1 - Chief Accountant 220.00 2)0.00 2)0.00 235'.00 

1 - Head Bookkeeper 190.00 195.00 195. 00 

1 - Bookkeeper & Accountant -- -- -- 210.00 

t.) 
1 - Senior Clerk 145.00 145.00 145.00 150.00 

" (11 
1 - Senior Cost Clerk 135.00 140.00 145.00 130.00 

Coet Clerk 110.00 (3) ns.oo (2) 120.00 (2) 125.00 (2) 
105.00 (1) 105.00 (1) 115.00 (1) 

110 .00 (1) 

1 - Stenographer 110.00 100.00 105.00 105.00 

1 - Water Chemist 205.00 2e>5.oo 205.00 190.00 

Division of Collections 

1 - Chief 2)0.00 2)0.00 250.00 255.00 

1 - Head Clerk 185.00 195.00 195.00 200.00 

1 - Teller 175.00 185.00 190.00 200.00 

Senior Clerk-Tellers -- -- -- 160.00 (6) 



 

 
 

1921 1922 1923 1924 --
Senior Clerks 155.00 (1) -- 155.00 (6) 150.00 (2) 

Senior Clerks 145.00 (6) 145.00 (8) 145.00 (2) 145.00 (2) 

Senior Clerks 140.00 (2) 12$.00 (2) 13$.00 (2) 

1 - Clerk Stenographer 115.00 100.00 10$.00 ns.oo 

Clerks 115.00 (l) ns.oo (2) ns.oo (2) 120.00 (2) 

3 - Inspectors of Water lho.oo J..hO.OO lh5.oo 1$0.00 
Connections 

1 - Chief Meter Reader 15S.oo 15$.00 160.00 16$.00 

Meter Readers lho.oo (Jo) lho.oo (29) 125.00 (1) 150.00 (27) 
145.00 (28) 145.00 (4) 

I') 
130.00 (2) 13$.00 (2) lho.oo (2) 140.00 (1) 

-.) -- -- 135.00 (S) 13$.00 (1) o- 12S.oo {S} 13o.oo <u> IJ0.-00 (1) 130.00 {5) 
12$.00 (2) 12$.00 (1) 

Meter Department 

1 - Superintendent of 215.00 215.00 22$.00 230.00 
Meters and Services 

Senior Clerk l4S.oo lh$.00 (1) 145.00 (1) 150.00 (1) 
12s.oo (1) 140.00 (1) 

1 - Clerk 115.00 us.oo 

1 - Clerk Stenographer ns.oo ns.oo 100.00 110.00 

1 - Inspector of 155.00 1$$.00 
Water Waste 

1 - Inspector of Water -- -- 15S.oo 160.00 
Waste, Testing, Setting, 
and Repairs 



 

 
 

1921 1922 1923 1924 -- --
1 - Foreman Meter Repair Shop 160.00 160.00 160.00 165 .oo 

1 - Machinist 150.00 150.00 155 . 00 160.00 

15- Meter Repairmen 140.00 140.00 145.00 150.00 

Meter Repair Helpers 120.00 (5) 120.00 (L) 120.00 tL) 125.00 (3) 
110. 00 (1) -- 115.00 (1) 

1 - Storekeeper 145. 00 -- -- --
1 - Senior Stor ekeeper -- 1)0~00 150.00 155.00 

1 - Ma~hinist Helper -- -- 125.00 135.00 

Distribution Department 

1 - SUperintendent 215.00 21.5.00 235.00 240.00 
to.:> 
-..J 

1 - Assistant Superintendent 180.00 185.00 18.5.00 190.00 -..J 

1 - Clerk 11_5.00 115.00 12.5.00 

1 - Senior Clerk -- -- -- 140.00 

1 - Junior Clerk 100.00 100.00 100. 00 105.00 

1 - Chief Caulker 145.00 160.00 165.00 170.00 

3 - caulkers 135.00 150.00 155.00 160.00 

2 - Tappers 130.00 130.00 135.00 uo.oo 

Tapper Helper 12Q.OO (1) 120.00 (1) 12.5.00 (2) 130.00 (2) 

Tapper Helper 115.00 (1) 120.00 (1) 

Hydrant Inspectors 12.5.00 (17) 120.00 (17) 125.00 (15) 130.00 (15) 
110.00 (1 ) 110.00 (3) 115.00 (1) 



 

 
 

1921 1922 1923 1924 

Caulker Helpers 120.00 (5) 130.00 (5) 
120.00 (1) 

125.00 (2) 130.00 (2) 
135.00 (4) lhO.OO (4) 

Caulker Helpers 125.00 (1) -- 12.5.00 (2) 13.5.00 (2) 

1 - Caulker Helper & -- 1.50.00 155.00 160. 00 
Pipe Fitter 

1 - Blacksmitll 10.5.00 10.5.00 105.00 1.5.5.00 

Turn On and Off Men 125.00 (9) 12.5 .00 (10) 110.00 (2) 115.00 (2) 
12.5.00 (8) 130.00 (8 ) 

Turn On and Off Men 120. 00 (1) 

Reservoir 

1 - Keeper of Reservoir 10.5.00 10.5. 00 105.00 110. 00 ..., (Lived in MWW Home) 
....J 
00 

2 -Watchmen 110.00 110.00 110.00 11.5.00 

St ores Department 

1 - Keeper of Pipe Yard 160.00 160.00 160.00 165.00 

1 - Assistant Keeper 10.5.00 105.00 120.00 130.00 
of Pipe Yard 

North Point Pumping Station 

1 - Chief Engineer 27.5.00 27.5.00 300.00 Jo.5.oo 

1 - Assistant Engineer 22.5 .00 23.5 .oo 2.50.00 2.5.5 . 00 

1 - Engineman in Charge 20.5 .00 210.00 220.00 210.00 



 

 
 

1921 1922 1923 1924 
-- -- -- --

Operating Engineers 180.00 (4) 180.00 (5) 185.00 (5) 19o.oo <u> 
and Machinists 

Operating Engineer 175.00 (1) -- -- 175.00 (1) 

and Machinist 

Enginemen and Machinists 160.00 (3) 160.00 (6) 165.00 (5) 170.00 (3) 
160.00 (1) 165.00 (3) 

2 - Enginemen and Machinists 155.00 

1 - Carpenter 150.00 150.00 155.00 160.00 

1 - Blacksmith 150.00 150.00 155.00 160.00 

1 - Painter 150.00 150.00 155.00 160.00 

1 - Boilennan 150.00 150.00 155.00 160.00 

~ 
~ 1 - Steam and Pipe Fitter 150.00 155.00 160.00 
-£) --

Oilers 130.00 (11) 130.00 (12) 135.00 (12) 140. 00 (11) 

1 - Oiler 125.00 -- -- 135.00 

Firemen 130.00 (10) 1)0.00 (10) 135.00 (8) lho.oo (9) 
135.00 (2) 

Firemen 125.00 (1) 125.00 (1) 130.00 (3) 

Coal Passers and Helpers 120.00 (13) 120.00 (13) 125.00 (13) 130.00 (12) 
115.00 (1) 120.00 (1) 120.00 (2) 

1 - Foreman of Grounds 160.00 160.00 160.00 165.00 

1 - Junior Clerk -- 85.00 90.00 105. 00 



 

..., 
00 
0 

High Service Pumping station 

1 - Engineer in Charge 
of Station 

Engineman and Machinist 

2 - Oilers 

Firemen 

Coal Passers and Helpers 

Riverside Pumpin~ Station 

1 - Enginsnan in Charge 

Operating Engineers & 
Machim:sts 

4 ~ Enginemen & Machinists 

1 - Steam & ~pefitter 

l - Blacksmith 

Oilers 

Firemen 

Coal Passers & Helpers 

1 - Clerk 

1921 1922 

$180.00 $180.00 

160.00 (2) 160.00 (1) 

130.00 130.00 

130.00 (3) 130.00 (2) 

120.00 (2) 

1923 

$185.00 

16).00 (1) 

135.00 

135.00 (2) 
130.00 (2) 

192h 

225.00 

-190.00 (1) 
17).00 (3) 

16).00 

160.00 

160.00 

135.00 (1) 
140.00 (3) 

140.00 (2) 
13).00 (2) 

125.00 (10) 
130.00 (2) 

10).00 

Note: All regular employees work 8 hours per day 6 days per week; 14 d~ys vacation annually with pay. 



 
 

Schedule of SalarieA of Regular Employees 

of 

Water Department - Monthly 

General Office 1925 1926 1927 1928 1929 1930 

Superintendent of $u16.67 $ul6.67 $416.67 $ul6.67 $1.!16.67 $416.67 
Water Works 

Chie.f Accountant 250.00 265.00 265.00 275.00 275.00 275.00 

Bookkeeper & 225.00 230.00 230.00 230.00 230.00 2)0.00 
Accountant 

Senior Clerk 160.00 160.00 16o.oo 160.00 160.00 16o.oo (1) 
1/.sO.OO (1) 

"' 00 
Senior Cost 165.00 165. 00 165.00 165.00 165.00 165.00 ...... 
Bookkeeper 

Junior Map 16).00 165.00 16).00 165.00 170.00 180.00 
Dra.ftsrnan 
(Recording) 

Cost Clerks 1)0.00 (2) 130.00 (3) 1)0,00 (2) 1)0.00 (2) 110 .00 (2) 150.00 (2) 

Cost Clerks 12).00 (1) 11).00 (1) 115.00 (2) 120.00 (2) 125.00 (1) 120.00 (2) 

Cost Clerks 120.00 (1) -- -- -- 115.00 (2) 115.00 (1) 

Stenographer 110.00 (1) 115.00 (1) 120.00 (1) 125.00 (1) 110. 00 (1) 150.00 (1) 
110.00 (1) 115.00 (1) 120.00 (1) 

Water Chemist 210.00 220.00 220.00 220.00 220.00 250.00 



 

 
 

1925 1926 1927 1928 1929 1930 

Junior -- -- -- 155.00 (1) 1.65.00 (1) 170.00 (1.) 
Bacteriologist 

Laboratory Helper -- -- -- -- -- 145.00 

Division of Collections 

Chief 265.90 275.00 27?.00 275.00 27$.00 275.00 

Head Clerk 210.00 210.00 210.00 210.00 210.00 210.00 

Head Teller 210.00 210.00 210.00 210.00 210.00 210.00 

Teller -- -- -- 175.00 177.50 (2) 182.50 (2) 

Senior Clerk 170.00 ·(5) 170.00 (6) 170.00 (5) 170.00 (5) 170.00 (2) 170.00 (3) 
Tellers 

...., Senior Clerk 165.00 (1) -- 165.00 (1) -- 165.00 (2) 165.00 (1) 
00 ...., Tellers 

Senior Clerks 160.00 (J) 160.00 (J) 16o.oo (2) 160.00 (4) 160.00 (2) 160.00 (4) 
155.00 (2) 
150.00 (1) 

Senior Clerk 140.00 (1) 150.00 (1) 155.00 (1) 150.00 (1) 140.00 (J) 15$.00 (1) 
140.00 (1) 140.00 (2) 140.00 (1) -- 150.00 (J) 

Clerk 125.00 125.00 125.00 125.00 uo.oo ns.oo 
Stenographer 

Inspectors of 160.00 (J) 160.00 (3) 160.00 (3) 160.00 (3) 160.00 (3) 160.00 (J) 
Water Connections 

Clerks 12).00 (2) 12).00 (2) 12).00 (2) 12$.00 (1 ) 125.00 (1) 12).00 (1) 
120.00 (1) 120.00 (2) 



 

 
 

1925 1926 1927 1928 1930 1931 

Clerks 110.00 (1) 110.00 (2) 110.00 (2) 11).00 (1) 11).00 (2) 110.00 (1) 
110.00 (2) 

Chief Meter 17.5 .00 17). 00 17).00 17) .00 17.5 .oo 17).00 
Reader 

Senior Meter 16.5. 00 (1) 165.00 (2) 165.00 (2) 165.00 (2) 16).00 (2) 16). 00 (3) 
Reader 

Meter Readers 160.00 (28) 160.00 (26) 160.00 (26) 160.00 (29) 160.00 (32) 160.00 (3.5) 

Meter Readers 150.00 (1) 1).5.00 (1) 15.5.00 (.5) 155 .00 (2) 155.00 (L) 155.00 (3) 
150.00 (5) 150.00 (2) 1) 0.00 (4) 

Meter Readers 145.00 (5) 1L). OO (2) 145 .oo (L) 1L5.00 (3) 150.00 (3) 150.00 (2) 

Meter Readers 140.00 (5) lLO.OO (6) lLO.OO (J) 140.00 (2) 115.00 (1) 

~ Meter Division 
(.1> 

Superint endent of 2uO.OO 2h.5.00 245.00 245.00 2LS.oo 260.00 
Meters & Services 

Senior C1erk .in 16).00 16).00 16). 00 165. 00 165.00 16).00 
Charge of Office 

Cl erk -- -- -- 110.00 115.00 120.00 

Senior Clerk 1)).00 160.00 140.00 1)0.00 15).00 150.00 (2) 

Clerk 120.00 12S. OO 110.00 115.00 120.00 110.00 
Stenographer 

Inspector of 170. 00 170.00 170.00 170.00 170.00 170.00 
Water Waste 
Testing, Setting, 
& Repairs 



 

 
 

1925 1926 1927 1928 1929 1930 --
Foreman Meter 180.00 190.00 190.00 195.00 195.00 200.00 
Repair Shop 

Machinist 170.00 170.00 170.00 170.00 170.00 180.00 

Meter Repairmen 16o.oo (15) 160.00 (15} 160.00 (14) 160.00 (17) 160.00 (21) 160.00 (20) 

Meter Repairmen 1$0.00 (1) 1$0.00 (4) 1$0.00 (4) 150.00 (2) 140.00 (1) 1$0.00 (1) 

Meter Repairmen 140.00 (4) 140.00 (3) 140.00 (4) 140.00 (3) -- 140.00 (1) 

Senior Storekeeper 180.00 180.00 180.00 180.00 180.00 190.00 

Distribution Division 

Superintendent 26,5.00 275.00 27$.00 27$.00 275.00 285 .00 

Assistant 200.0U 200.00 200.00 210.00 210.00 220 .00 
~ 190.00 (1) 210.00 (1 ) m Superintendent -- -- ~- --
"'" 

Senior Clerk 15.5.00 160. 00 140.00 150.00 1.40.00 150.00 

Junior Clerk 110.00 110~00 110.00 95 .00 110.00 115.00 

Clerk -- 110.00 110.00 115.00 115.00 120.00 

Chief Caulker 185.00 185.00 185 .00 

Caulkers 170.00 (2) 170.00 (2) 170.00 (1) 170.00 (2) 170.00 (3) 18o.oo Cu) 
160.00 (2) 165.00 (1) 165.00 (1) 16,5.00 (2) 175.00 (1) 

160.00 (1) 160.00 (2) 160.00 (1) 170.00 (1) 

Tappers 1$0.00 (2) 150.00 (1) 1$0.00 (3) 150.00 (3) 1so.oo ct.> 
1 -- 1.45.00 (2) lh$.00 (l) 145.00 (1) 115.00 (1) 155.00 (5) 

Tapper Helpers llaO.OO (2) 1.40.00 (1) 11!0.00 (1) 140 .00 (2) 140.00 (3) 1$0.00 (3) 
130.00 (3) 135.00 (2) 135.00 (2) 130. 00 (2) 145.00 (2) 

130.00 (1) 



 
 

1925 1926 1927 1928 1929 1930 

Hydrant 110.00 (11) 110.00 (13) 110.00 (11) 110.00 (12) 140.00 (12) 115.00 (1J) 

Inspectors 

Hydrant 1)0.00 (1) 1)).00 (1) 1)5.00 (1) 1)0.00 (2) 1)5 .00 (2) 140.00 (2) 

Inspectors -- 1)0.00 (1) -- -- -- 135.00 (1) 

Hydrant 125.00 (1) 125.00 (2) 125.00 (2) 125.00 (3) 1)0.00 (3) 130.00 (J) 

Inspectors -- -- -- -- 12).00 {1) 

Caulker Helpers 150.00 (4) 150.00 (J) 150.00 (2) i5o.oo (2) 1)0.00 (7) 160.00 (9) 
1)5.00 (4) 

Caulker Helpers 110.00 (2) 14).00 (1) 11).00 (1) 11).00 (6) 14).00 (3) 1)0.00 (1) 
110.00 (6) 11o.oo (7) 140.00 (4) 140.00 (4) 1)0.00 (2) 

Caulker Helper & 170.00 170. 00 170.00 170.00 170.00 180.00 

Pipe Fitter 

N Blacksmith 16).00 16).00 16).00 16).00 16).00 170.00 
00 
(/1 

Turn On and 130.00 (2) 135.00 (2) 140.00 (9) 140.00 (7) 140.00 (8) 115.00 (7) 
Off Men 

Turn On and 110.00 {7) 140.00 (7) 130.00 (1) 1J5.oo (1) 1)0.00 (1) 140 .00 (1) 

Off Men -- -- -- -- -- 1)).00 (1) 

Turn On and 125.00 (1) 125.00 (1) -- 12).00 (2) 12).00 (1) 130.00 (1) 
Off Men -- -- -- -- -- 130.00 (1) 

Utility Man 150.00 1)5.00 1)5.00 160 .00 160.00 180.00 

Reservoir 

Keeper of 110.00 120.00 120.00 120.00 120.00 120.00 
Reservoir (Resides 
in MWW Home) 

Watchmen 125.00 (2) 125.00 (2) 125.00 (2) 125.00 (2) 125.00 (2) 1)).00 (2) 



 
 

Stores Division 1925 1926 1927 1928 1929 1930 

Keeper of Stores $185.00 $195.00 $195.00 $200.00 $200.00 $200.00 

Assistant Keeper 1u5.oo 15.5.00 1.5.5 .00 1.55.00 1.5.5.00 1.5.5.00 
of Stores 

Clerk -- 110.00 110.00 115.00 11.5 .oo 11.5.00 

Power Plants Division 

Chief Engi neer 350.00 3.50.00 3.50.00 3.50.00 3.50.00 375.00 

Assistant Chief 300.00 31.5 .00 31.5.00 315.00 315.00 325.00 
Engineer 

North Point Pumping Station 

"" Engineman in 265.00 27.5.00 275.00 275.00 27.5.00 275.00 00 
0\ Charge 

Operating 220.00 (5) 225 .oo (L) 225.00 (5) 230.00 (5) 230.00 (5) 21.!0.00 (5) 
Engineers & -- 220.00 (1) 
Machinists 

Enginemen & 185.00 (5) 185.00 (5) 185.00 (5) 185.00 (6) 185.00 (6) 195.00 (6) 
Machinists 

Engineman & 180.00 180.00 180.00 
Machinist 

Carpenter 170.00 170.00 170.00 170.00 170.00 180.00 

Blacksmith 170 .00 170.00 170 .00 170.00 170.00 180.00 

Painter 170.00 170.00 170 .00 170.00 170.00 

Boilennan 170.00 170.00 170.00 170.00 170.00 180.00 



 
 

1930 --
1925 1926 1927 1928 1-'11.6 .00 (13) -- CP 

Steam & 170.00 170.00 170.00 170.00 0 

Pipe fitter 
. \ 
0 
0 (2) 

Oilers 150.00 (12) 150.00 (12) 150.00 (12) 160.00 (11) 1 ' 155.00 (1) 1~ 

Firemen 150.00 (8) 150.00 (11) 150.00 (11) 160.00 (9) 16 

Firemen Iu5 .oo o> -- -- 155.00 (l) 

Coal Passers & llio.oo (lo) 140.00 (10) lliO.OO (9) lliO.OO (7) lLO. 
Helpers -- -- 135.00 (1) 135 .oo (3) 135. 

Mechanics Helpers lb5.00 (4) 145.00 (b) lLS.oo (u) 14$.00 (5) 1L5 .c. 

Foreman of Grounds 185.00 195.00 195.00 200.00 200.0t ~00.00 

Clerk 11$.00 120.00 no.oo 115.00 120.00 12$.00 
t-:1 
00 

Riverside Pumping Station -..l 

Engineman in 26$.00 27$.00 275 .oo 275.00 27$.00 27S.oo 
Charge 

Operating 220.00 (5) 22).00 (5) 22$.00 (4) 230.00 (4) 2)0.00 (5) 2uo.oo CS) 
Engineers & -- -- 220.00 (1) 22$.00 (l) 
Machinists 

Enginemen & 18o.oo (5) 18S.oo (S) 185.00 (4) 185.00 (~) l8S.oo (5) 195.00 (5) 
Machinists -- -- 180.00 (1) 

Steam & Pipefitter 170.00 170.00 170.00 170.00 170.00 180.00 

Blacksmith 170.00 170.00 170.00 170.00 170.00 180.00 

Boile:nnan 170.00 170.00 170.00 170.00 170.00 180.00 



  



 
 

Schedule of Salaries of Resular Emelolee6 
1930 

of --
r1~5.00 (lJ) 
a> 

Water Department - Monthly 0 . 
' 0 

0 
'2) General Office 1931 1932 1933 1934 \ 

Superintendent of 416. 67 458.S3 458.33 458.S3 
Water Works 

Chief Accountant 275.00 275.00 275.00 275.00 

Bookkeeper & 230.00 230. 00 230.00 230.00 
Accountant 

Senior Clerk 160.00 160.00 160.00 160.00 1 
150.00 155.00 140.00 140. 00 1•. 

w Senior Cost Bookkeeper 165.00 165 .oo 165.00 165.00 16~ 
00 
-D 

Junior Recording 190.00 190.00 190.00 190.00 190. 190.00 
Draftsman 

Senior Cost Clerk 155.00 (2) 160.00 (2) 160 . 00 (2 ) 160.00 (2) 160.00 (2) 160.00 (2) 

Cost Clerk 125.00 {2) 130.00 (2) 130.00 (3) 130.00 (3) 130.00 (3) 130.00 (l) 
120.00 (1) 125.00 (1) -- -- -- 115.00 (2) 

Senior Clerk 155.00 160.00 160.00 160.00 150.00 155.00 
Stenographer 

Clerk Stenographer 125.00 125.00 125.00 125.00 110. 00 125.00 

Water Chemist 250.00 250.00 250.00 250.00 250.00 250.00 

Junior Bacter iologist 175.00 175.00 175.00 175.00 175.00 175.00 

Laboratory Helper 150.00 150.00 150.00 150.00 150.00 150.00 



 
 

Collections Division 1931 1932 1933 1934 1935 1936 

Chief 275.00 275.00 275.00 275.00 275.00 250.00 

Head Clerk 210.00 210.00 210.00 210.00 210.00 210.00 

Head Teller 210.00 210.00 210.00 210.00 210.00 210.00 

Tellers 190.00 (1) 190.00 (2) 190.00 (2) 190.00 (1) 190.00 (1) 190.00 (1) 
185.00 (1) -- -- 175.00 (1) 180.00 (1) 185.00 (1) 

Senior Clerk Tellers 170.00 (4) 170. 00 (4) 170.00 (4) 170.00 ~3~ 170.00 (4) 170.00 (4) 
165.00 1 

Senior Clerks 160.00 (5) 160.00 (8~ 160.00 (8)· 160.00 ~7) 160.00 (7) 160.00 (7) 
155.00 (3) 140.00 (1 - 140.00 1) 150.00 (1) 155. 00 (1) 

Senior Clerk 140.00 

Clerk Stenographer 120.00 125.00 125.00 125.00 125.00 125.00 ..., 
'() 
0 Inapector of Water 

Connections 
160.00 (3) 160.00 (5) 16o.oo (3) 160.00 (3) 16o.oo (s) 160.00 (3) 

Clerks 125.00 ~3~ 125.00 ~~~ .125.00 ( 4) 125 .oo ( 4) 125.00 (4) 125.00 (4) 
115.00 1 120.00 1 

Chief Meter Reader 180.00 180.00 180.00 180.00 180.00 180.00 

Senior Meter Readers 170.00 (2) 
165.00 (1) 

170.00 (3} 170.00 (3) 170.00 (3) 170. 00 (3) 170.00 (3) 

Meter Readers 160.00 (37) 160.00 (37) 160.00" (36) 160.00 (35) 160.00 (35) 160.00 (34) 
155.00 ( 2) 145.00 ( 2) 150.00 ( 2) 155.00 ( 2) 150.00 ( 2) 155.00 ( 2) 

Meter Readers 140.00 ( 2) 140.00 ( 2) 140.00 ( 2) 145.00 ( 2) 145.00 ( 1) 150.00 ( 1) 
140.00 ( 1) 140.00 ( 2) 145.00 ( 3) 



 
 

Meter Department ~ 1932 1933 1934 1935 1936 

Superintendent of 260.00 260.00 260~00 260.00 260.00 260.00 
Meters & Services 

Senior Clerk in 165.00 165.00 165.00 165.00 165.00 165.00 
Charge (office) 

Senior Clerks 160.00 (1) 
150.00 (1) 

160.00 (1) 
155.00 (1) 

160.00 (2) 160.00 (2) 160.00 (2) 160.00 (2) 

Clerk Stenographer 115.00 120.00 125.00 110.00 115.00 120.00 

Clerk 125.00 125.00 125.00 125 .oo 125.00 110.00 

Inspector of Water 170.00 170.00 170.00 170.00 170.00 170.00 
Waste, Setting & Repairs 

N . Foreman - Meter 200.00 200.00 200.00 200.00 200.00 185.00 
"' Repair Shop ... 

Machinist 180.00 180.00 180.00 180.00 180.00 180.00 

Meter Repairmen 160.00(21) 160.00(20~ 160.00(19) 160.00(18) 160.00(17) 160.00(17) 
140.00 (1) 140.00 (1 140.00 (1) 140.00 (8) 140.00 (S) 150.00 (2) 

140.00 (1) 

Senior Storekeeper 190.00 190.00 190.00 190.00 190.00 190.00 

Distribution Division 

Superintendent 285.00 285.00 285.00 285.00 285.00 285.00 

Assistant Supt. 220.00 (1) 
215.00 (1) 

220.00 (2) 220.00 (2) 22o:oo (2) 220.00 (2) 220.00 (2) 

Senior Clerk 155.00 160.00 160.00 160.00 160.00 160.00 



 
 

"" ...... ~ 

1931 1932 1933 1934 1935 1936 

Clerks 125.00 (1) 125.00 (2) 125.00 (2) 125.00 (2) 125 . 00 (1) 125.00 (1) 
120.00 (1) -- ·- -~ 110.00 (1) 110.00 (1) 

Caulkers 180.00 (5) 180.00 (5) 180.00 (6) 180.00 (5) 180.00 (5) 180.00 (5) 
175.00 ( 1) 170.00 (2) -- 170.00 (2) 170.00 (2) 175.00 (1) 

Caulkers 170.00 

Tappers 155.00 (5) 155.00 (3) 
150.00 (2) 

155 .00 (3) 155.00 (3) 155.00 (3) 155.00 (3) 

Tapper Helpers 150.00 (5) 150. 00 (3) 150.00 (3) 150.00 (3) 150. 00 (2) 150 . 00 (2) 
140.00 (2) -- -- 140.00 (2) 140.00 (1) 

Hydrant Inspectors 145.00 (12) 145.00 {17) 145.00 (17) 145.00 (15) 145.00 (15) 145.00 (15) 
140.00 (1) 130.00 (2) -- 130.00 (2) 135.00 (2) 140. 00 (2) 

Hydrant Inspectors 130.00 (6) 

t.) 
Caulker Helpers 160.00 (13) 160.00 (14) 160 . 00 (14) 160.00 {13) 160.00 {12) 160.00 (12) 

>0 155.00 (1) 150 . 00 (2) -- 150.00 (3) 150.00 (4) 155 . 00 (1) 
t.) 

Caulker Helpers 150.00 {2) -- -- -- -- 150.00 (1) 

Caulker s Helper & 180.00 180.00 180 . 00 180. 00 180.00 180.00 

Pipe Fitter 

Blacksmith 170.00 170. 00 170.00 170.00 170.00 170.00 

Turn On & Off Men 145 . 00 (8) 145 .oo (10) 145.00 (10) 145.00 (10) 145.00 (8) 145.00 (8) 
140.00 140.00 130.00 130. 00 135.00 135.00 

Tum On & Off Men 135.00 -- -- -- 130.00 (2) 130.00 (2) 
130. 00 

Utility Man 180.00 180.00 180.00 180.00 180 .00 180.00 



 
 

Reservoir 1931 1932 1933 1934 1935 1936 

Keeper of Reservoir 120.00 120.00 120.00 120.00 120.00 120.00 

Watchmen 135.00 (2) 135.00 (2) 135.00 (2) 135.00 (2) 135.00 (2) 135.00 (2) 

Stores D~artment 

Keeper of Stores 200.00 200.00 200,00 200.00 200.00 200.00 

Assistant Stores 155.00 155.00 155.00 155.00 155.00 155.00 
Keeper 

Cost Clerks 125.00 ~1~ 125.00 (1) 1so.oo· (1) 130.00 (1) 130,00 (1) 130.00 (1) 
120.00 1 115.00 (1) 

Power Plants Division 
t-.:1 
-a 
~ Chief Engineer 375.00 375.00 375.00 375.00 375.00 375.00 

Assistant Chief 325.00 325.00 325.00 325.00 325.00 325.00 
Engineer 

North Point Station 

Engineman in Charge 285.00 285.00 285.00 285.00 285.00 285.00 

Operating Engineers & 240.00 (5) 240.00 (5) 240.00 (5) 240.00 (6) 240.00 (7) 240.00 (5) 
Machinists -- -- -- 235.00 (1) -- 230.00 (1) 

Enginemen & Machinists 195.00 (6) 195.00 (5) 
190.00 (1) 

195.00 (5) 
190.00 (1) 

195.00 {8) 195,00 {7) 195.00 (6) 

Carpenter 180.00 180.00 180.00 180.00 180.00 

Blacksmith 180.00 180.00 . 180. 00 180.00 180.00 180.00 

Boi1erman 180.00 180.00 180.00 180.00 180.00 180.00 



 
 

1931 1932 1938 1984 1935 1936 -- -- -- --
Steam _& Pipe Fitter 180.00 180.00 180.00 180.00 180.00 180.00 

Oilers 165.00 (12) 165.00 (12) 165.00 (12) 165.00 (18) 165.00 (17) 165.00 (1.5) 
160,00 (1) 

Fireman 165.00 {6) 165.00 (6) 165.00 (6) 165.00 ~6~ 165.00 (8) 165.00 (7) 
160.00 2 

Coal Passers & Helpers 1.50.00 (10) 1.50.00 ~9~ 150.00 (10) 150.00 (12) 150.00 (12) 1.50.00 (ll) 
145.00 (1) 145.00 2 

Mechanics Helpers 155.00 (5) 155.00 (5) 155.00 (5) 155.00 {5) 155.00 (5) 155 . 00 (4~ 
145.00 (1 

Foreman of Grounds 200.00 200.00 200. 00 200.00 200.00 200.00 

Clerk 125.00 125.00 125.00 125.00 125.00 125.00 

~ Riverside Pumping Station '0 ,.. 
Engineman in Charge 285.00 285.00 285.00 285.00 285.00 285.00 

Operating Engineers & 240.00 (5) 240.00 (5) 240.00 (5) 240.00 (6) 240.00 (7) 240.00 (6) 
Machinists -- - - 285.00 (1) 

Enginemen & Machinists 195.00 (5) 195.00 ~4) 195.00 ~4~ 195.00 (7) 195.00 (7) 195.00 (6) 
190.00 1) 190.00 l 

Steam & Pipe Fitter 180.00 180.00 180.00 180.00 180.00 180.00 

Blacksmith 180.00 180.00 180.00 180.00 180.00 180.00 

Boiler11lan 180.00 180.00 180.00 180.00 180.00 180.00 

Oilers 165.00 {8) 
160.00 (3) 

165.00 (11) 165.00 (11) 165.00 (16) 165.00 (18) 165.00 {15) 



 
 

1931 1932 1933 1934 1935 1936 - - -- --
Firemen 165.00 (5) 165.00 (5) 165.00 (5) 165.00 (8) 165.00 (8) 165.00 (7) 

Coal Passers & Helper 150.00 (9) 150.00 (9) 150.00 (9) 150.00 (12) 150.00 (12) 150.00 (10) 
145.00 (1) 145.00 (1) 145.00 (1) -- -- 145.00 (1) 

Clerk 125.00 125.00 1.25.00 1.25.00 125.00 125.00 

Mechanics 155.00 (5) 155.00 (5) 155.00 (5) 155,00 (5) 155.00 (5) 155.00 (5) 

Construction Division 1935 1936 

City Engineer (one-half salary paid by Water Dept.) 270.83 270.83 

Engineer of Distribution 875 . 00 375.00 

Field Engineer 300.00 300,00 

t,) Pitometer Engineer 275.00 275.00 
..0 
en 

Office Engineer 275.00 275.00 

Engineering Draftsmen 225.00 (2) 225.00 (2) 

Senior Engineers 250.00 (3) 
225.00 (1) 

250.00 (S~ 
225.00 (1 

Assistant Civil Engineer 210.00 210.00 

Assistant Hap Draftsman 210.00 (1) 210.00 (2) 

Junior Engineers 165.00 (3) 165.00 (3) 

Junior Clerk Typist -- 95 . 00 

All regular employees work 8 hours per day, 6 days per week; 14 days vacation annually with pay. 



  

Because the working hours of all regular employees employed by the City of 
Milwaukee were reduced in 1932 from 48 to LO hours per week or 5 days at 8 hours 
each with a 10% cut in wages, it was found necessary to employ 16 additional men 
at the two pumping stations (North Point & Riverside) and at the Distribution 
Division. These men also worked 40 hours per week at salaries indicated as 
follows: 

SPECIAL PAYROLL 1932 - MONTHLY 

North Point Pumping Station 

1 Operating Engineer & Machinist $207.00 
1 Engineman & Machinist $171.00 
3 Oilers $144.00 
1 Fireman $144 • 00 
1 Coal Passer & Helper $130.50 

Riverside ?umping Station 

1 Operating Engineer & Machinist $207.00 
1 Engineman & Machinist $171. 00 
4 Oilers $144 .00 
2 Firemen $1Lh.OO 
1 Coal Passer & Helper $139.50 

Distribution Division 

1 Turn On & Off Man $117.00 

Because the working hours of all regular employees employed by the City of 
Milwaukee were reduced in 1932 and extended for an additional year in 1933 from 
48 to 40 hours per week or 5 days at 8 hours each with a 10% cut in wages, it 
was found necessary to employ additional men at the two pumping stations (North 
Point and Riverside) at the reservoir, at the Meter Division and at the 
Distribution Division as follows: 

SPECIAL PAYROLL 1933 - MONTHLY 

North Point Pumping station 

2 Operating Engin.eers & Machinists - 1 @ $211.50, 1 @ $207.00 
2 Enginemen & Machinists - 1 @ $175.50, 1 @ $171.00 
6 Oilers - 4 @ $144.00, 2 @ $148 .50 
2 Firemen - 1 @ $148.50, 1 @ $14h.oo 
2 Coal Passers & Helpers - 1@ $135 .00, 1 @ $130.50 

Riverside ?umping Station 

2 Operating Engineers & Machinists- 1@ $211.50, 1@ $207.00 
2 Engineers & Machinists - 1 ® $175.50, 1 @ $171.00 
7 Oilers - 5@ $144.00, 2 @ $148 .50; 3 Firemen - 2 @ $148 .50, 1 @ $144.00 
2 C~a1 Passers & Helpers - 1 @ $135.00, 1 @ $1)0.50 
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Reservoir 

1 Watchman - 1 @ $ll2 .50 

Meter Division 

1 Meter Repairman - 1 @ $126.00 

Distribution Division 

1 Turn On & Off Man~ 1@ $117.00 
1 Caulker - 1 @ $153.00 
2 Caulker Helpers - 2 @ $135.00 

Beginning October 9, 1933, the working hours of all Mil waukee Water Works 
employees, along with all City employees, were reduced from 40 hours per week 
to 35 hours per week without a reduction in pay. 

One reason for reducing hours of ali regular employees was to make it 
possible to provide anployment for more men during this severe depression period. 

Beginning January 1, 1936, all employees employed in the Milwaukee Water 
Works, along with all City employees, returned to the uO-hour weekly working 
schedule; and the temporary 35-hour week~ schedule was abandoned. 
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u v \J ...., .._, - -
Schedule of Salaries of Regular Employees 

of 

Water Department - Monthly 

General Office 1937 1938 1939 1940 1941 1942 

Superintendent of 458.33 458.33 458.33 458.33 
Water Works 

Chief Accountant 275.00 225.00 235.00 235.00 

Bookkeeper & 220.00 200.00 215.00 215.00 
Accountant 

Senior Clerks 160.00 140.00 150.00 150.00 en ~ Ill 

140.00 140.00 140.00 140.00 a a m m 
to:) 

Dl po 
..0 
OD Senior Cost 155.00 160.00 165.00 165.00 CD CD 

Bookkeeper 1-' 1-' 

"' "' "'" ~ 0 

Junior Recording 190.00 190,00 190.00 190.00 
Draftsman 

Senior Coat Clerks 160.00 (2) 160.00 (2) 160.00 -(2) 160.00 (2) 

Goat Clerks 130.00 125.00 130.00 135.00 
120.00 (1) 115 . 00 (2) 120.00 (1) 120.00 (1) 

Coat Clerk 115.00 

Senior Clerk 160.00 160.00 160.00 160.00 
Stenographer 

Clerk Stenographer 125 .oo 125.00 125.00 125.00 

Water Chemist 250.00 



 
 

1937 1938 1939 1940 1941 1942 -- -- --
Jr. Dacteriologist 175.00 

Laboratory Helper 150.00 

Collection Division 

Chief 265 . 00 275. 00 275.00 275.00 

Heaa Clerk 210 . 00 210.00 210.00 210.00 

Head Teller 210.00 210.00 210.00 210. 00 

Tellers 190.00 (2) 190.00 (2) 190.00 (1) 190.00 (1) 
175.00 (1) 175.00 (1) en en 

tD SlJ 
3 3 

Sr. Clerk Tellers 170.00 (4) 170.00 (4) 170. 00 (4) 170.00 (4) 
ltl ltl 

SlJ SlJ 
(/) (/) 

Sr. Clerks 160 . 00 (8) 160.00 (8) 160 . 00 (8) 160.00 (8) 1-' 1-' 

"' "' 
"-' 150.00 (l) 155.00 (l) 140.00 (1) 140.00 (1) ~ ~ 

0 0 

"' "' Clerk Stenographer 125 . 00 125.00 110.00 110.00 

Inspectors of Water 160 .00 (3) 160.00 (2) 160.00 (2) 160. 00 (2) 
Connections -- 140.00 ( 1 ) 

Clerks 125.00 (3) 125.00 (1) 125.00 (1) 125.00 (1) 
no.oo (1) 115.00 (1) 120.00 (1) 120.00 (1) 

Clerk -- no.oo 115.00 115 .oo 

Chief Meter Reader 180 . 00 175.00 180.00 180.00 

Sr. Meter Readers 170.00 (3) 170.00 (1) 170.00 (2) 170.00 (2) 
165.00 (2) 165.00 (1) 165.00 (1) 

Meter Readers 160.00 (35) 160.00 (34) 160.00 (36) 160.00 (36) 
155.00 (1) 155.00 (2) 155.00 (1) 155.00 (1) 



 
 

1939 1940 
/ " 

1937 1938 1941 1942 -- -- -
Meter Readers 150.00 {3) 

145.00 (1) 
150.00 (l) 
145.00 (1) 

150.00 (1) 
145.00 (1) 

150.00 (1~ 
145 . 00 (1 

Meter Readers 140.00 140.00 140.00 140.00 
140.00 (2) 

Graphotype and -- -- 135.00 135.00 
Addressograph Oper. 

Meter Department 

Superintendent of 
Meters & Services 260.00 260.00 260.00 260.00 

Sr. Clerk in 165.00 165.00 165.00 165.00 
(/) (/) 

Cb Ill 

Charge 
3 9 
11) 11) 

Cb Cb 

Senior Clerks 160.00 (2) 160.00 (2) 160.00 (2) 160.00 (2) 
m CD 

1-' 1-' 

(j:) 
-o -o 

g Clerk Stenographer 125.00 -- -- -- ~ ~ 0 

Jr. Clerk -- 95.00 95.00 95.00 
Stenographer 

Inspector of Water 170.00 170.00 170.00 170.00 
Waste, Testing, 
Setting & Repairs 

Foreman Meter 185 . 00 195.00 200.00 200.00 

Repair 

Machinist 180,00 180.00 180,00 180.00 

Meter Repairmen 160.00 (18) 160.00 (14) 160.00 (14) 160.00 (14) 
140.00 (1) 125.00 (2) 135.00 (2) 135.00 (2) 

Meter Repairmen -- 125 . 00 (3) 125 . 00 (1) 
125.00 (2) 

125.00 (1) 
125.00 (2) 

Senior Storekeeper 190.00 190.00 190.00 190.00 



 
 

Distribution Division 1937 1938 1939 1940 1941 1942 

Superintendent 285.00 235.00 250.00 250.00 

Asst. Superintendent 225.00 (2) 230.00 (1) 235.00 (1) 235.00 (1) 
200.00 (1) 210.00 (1) 210.00 (1) 

Senior Clerk 160.00 160.00 160.00 160.00 

Clerks 125.00 (1) 125.00 (1) 1.25.00 (1) 1.25.00 (1) 
110.00 (1) 115.00 (l) 120.00 (l) 120.00 (1) 

Caulkers 180.00 (6) 180.00 (5) 180.00 (4) 180.00 ~4) 
170.00 (l) 175.00 ~l~ 175.00 1~ 

170.00 1 170.00 (l 

155.00 (3) 155.00 (2) 155.00 (2) 
C/) C/) 

Tappers 155.00 (2) Dl Dl 

M B 
140.00 (1) -- -- 11) 

Dl Dl 
c.> 1111 1111 

~ Tapper Helpers 150.00 (2) 150 . 00 (2) 150.00 (2) 150.00 (2) 1-' 1-' 

145 .00 (1) 140.00 (1) -- -- >D >D 

~ s 
Hydrant Inspectors 145.00 (16) 

135.00 (1) 
145.00 {15) 
135.00 (1) 

145.00 (15) 145.00 (15) 
140.00 (1) 140.00 (l) 

Hydrant Inspectors -- 130.00 130.00 130.00 

Caulker Helpers 160.00 (13) 
150.00 (1) 

160.00 (10) 
155.00 (1) 

160.00 (10) 160.00 (10) 
155.00 (1) 155.00 (1) 

Caulker Helpers -- 150.00 150.00 150.00 
140.00 140. 00 140. 00 

Caulker Helpers -- 135.00 135.00 135.00 

Caulkers Helper & 
Pipe Fitter 180.00 180.00 180.00 180.00 

Blacksmith 185.00 185.00 185.00 185.00 



 
 

1937' 1938 1939 1940 1941 1942 - -
Turn On & Off Men 145.00 (8) 145.00 (9) 145.00 (8) 145.00 (8) 

140.00 (1) 140.00 ~2) 135.00 (2) 135 .oo (2~ 
135.00 (2) 140.00 2) 130.00 (1) 130.00 (1 

Utility Man 180.00 180.00 180.00 180.00 

Reservoir 

Keeper of Reservoir 120.00 120.00 120.00 120.00 

Watchmen 135. 00 (2) 135.00 (3) 135.00 (2) 135.00 (2) 
130!00 (1) -- 120.00 (1) 120.00 (1) 

Stores Division 
en en 

Keeper of Stores 200.00 200,00 160.00 160.00 Ill Ill 
3 3 
m m 

Asst. Keeper of Stores 155,00 155.00 140.00 140.00 Ill Ill 
(I) CD 

(.o> 
1-' 1-' 0 .., Cost Clerk 115.00 120. 00 125.00 125.00 '{) '{) 

~ ~ 

Power Plants Division 

Chief Engineer 375.00 350.00 375.00 375.00 

Asst. Chief Engineer 325.00 300. 00 310.00 310.00 

North Point Station 

Engineman in Charge 285.00 275.00 285.00 285.00 

Operating Engineers & 240.00 (5) 240.00 (5) 240.00 (5) 240.00 {5) 
Machinists 235.00 {1) 230.00 (l) 235.00 (l) 235.00 (1) 

Enginemen & Machinists 195 .00 (6) 195.00 {6) 195.00 (6) 195.00 (6) 

Blacksmith 185.00 185.00 185.00 185.00 

Boi1erman 180.00 180,00 180.00 180.00 

Steam & Pipefitter 180.00 180 .00 180.00 180.00 



 
 

1937 1938 1939 1940 1941 1942 

Oilers 165.00 (15) 165.00 {14) 165:00 (13) 165:00 {13) 
160.00 (1) 160.00 (2) 160.00 (2) 

Firemen 165.00 (7) 165.00 (7) 165.00 (7) 165.00 (7) 

Coal Passers & Helpers 150.00 (11) 150.00 (10) 
145.00 (1) 

150.00 (10) 150.00 (10) 

Mechanics Helpers 155.00 (4) 155.00 (4) 155.00 (4) 155 . 00 (4) 

Foreman of Grounds 200.00 200.00 200.00 200.00 

Clerk 125.00 125.00 110.00 110.00 

Riverside Pumping Statio~ (/) (/) 
Ill Ill 
!3 !3 
m 111 

Engineman in Charge 285 .00 285.00 285.00 285.00 Ill Cl 
m m 

Operating Engineers 240.00 {6) 240.00 (5) 240.00 (5) 240.00 (5) 1-' ..... 
(.<) "' "' 0 & Machinists -- 230.00 (1) 235.00 (1) 235.00 (1) ~ ~ (.<) 

Enginemen & Machinists 195.00 (6) 195.00 {6) 195.00 (6) 195.00 (6) 

Steam & Pipefitter 180.00 180.00 180.00 180.00 

Blacksmith 185.00 185 .00 185.00 185.00 

Boilerman 180.00 180.00 180.00 180.00 

Oilers 165.00 (15) 165.00 (14) 
160.00 (1) 

165 .oo (15) 165.00 (15) 

Firemen 165.00 (7) 165.00 (7) 165.00 (7) 165.00 (7) 

Coal Passers & 150.00 (10) 150.00 (11) 150.00 (11) 150.00 (11) 
Helpers 145.00 (1) 

Mechanics Helpers 155.00 (5) 155.00 (5) 155.00 (5) 155.00 (5) 

-



 

 
 

u u v v v v "' - - -
1937 1938 1939 1940 1941 1942 

Clerk 125.00 125.00 llO.OO llO.OO 

Purification Plant 

Supt. of Filtration -- 300,00 300.00 300.00 300.00 300.00 

Asst. Supt. of -- 285.00 285.00 285.00 285.00 285.00 
Filtration 

Jr. Clerk Stenographer -- 95.00 100.00 100.00 100 . 00 100.00 

Chief Chemist -- 260.00 270.00 270.00 270.00 270.00 

Sr. Bacteriologist -- 185.00 195 .oo 195.00 195.00 195.00 

Senior Chemist -- 190.00 195 .oo 195.00 195.00 195.00 

Junior Chemists -- 140. 00 (1) 140.00 (2) 140.00 (2) 140.00 (2) 140.00 (2) 
140.00 

Co) 
0 

'*" Laboratory Helper -- 150.00 145 .oo 14s.oo 145.00 145.00 

Pump Operators -- 185.00 (2) 190.00 (2) 190.00 (2) 190.00 (2) 190.00 (2) 
185.00 (4) 185 .oo ( 4) 185.00 (4) 185.00 (4) 185.00 (4) 

Asst. Pump Operators -- 165.00 (1)· 
160.00 (5) 

160.00 (6) 160.00 (6) 160.00 (6) 160.00 (6) 

Filter & Chemist -- 150.00 (1) 150.00 (2) 150.00 (2) 150.00 (2) 150. 00 ?~ 
Feed Operators -- 135.00 (15) 145.00 (1) 145.00 (1) 145 .oo (1) 145.00 1 

Filter & Chemist Feed -- -- 140.00 (5) 140.00 (5) 140.00 (5) 140.00 (5) 
Operators -- -- 135.00 (8) 135 . 00 (8) 135.00 (8) 135.00 (8 ) 

Helpers -- 130.00 (6) 135.00 135.00 135.00 135.00 
-- 120.00 (5) 120.00 (5) 120.00 (5) 120.00 (5) 

Machinist -- 170.00 175.00 175.00 175.00 175.00 

Machinist Helper -- 135.00 140. 00 140. 00 140.00 140. 00 



 
 

Construction Division 1937 1938 1939 1940 1941 1942 

City Engineer (one 270.83 270.83 270.83 270.83 
half salary pd. by 
Milwaukee Water l~orks ) 

Engineer of 375 . 00 375.00 375 . 00 375.00 
Distribution 

en en 
Field Engineer 300.00 300.00 280.00 280.00 Ill Ill 

3 3 m m 

Principal Engineer 280.00 290.00 295.00 295.00 Ill Ill 
CJl CJl 

1-' 1-' 

Engineering Draftsmen 225.00 (3) 225.00 (3) 225.00 (3) 225.00 (3) -.cJ -o 
~ *"' 0 

Senior Engineers 250.00 (3) 250.00 (3) 250.00 (3) 250.00 (3) 

c.> 
Asst. Civil Engineer 210.00 210.00 210.00 210 . 00 

0 
(11 Asst. Ora ftsman 210.00 (3) 210.00 (3) 210.00 (3) 210.00 (3) 

Junior Draftsman 165.00 165.00 165.00 165.00 

Junior Engineers 165.00 (2) 165.00 (2) 165.00 (1) 165.00 (1) 
145.00 (l) 145 .oo (1) 

Jr. Clerk Typist 100.00 95.00 95.00 95.00 

1957 the Milwaukee Water Works had a total of 505 employees on the payroll as of December 31, 1957. 

1958 An "Organization Improvement Study" was presented to the Board of Estimates at budget time. The Board 
referred the study to the Budget Supervisor's office for review and recommendation. Recommendations had not 
been released at the year's end. 



 
 

1960 During several months of the year, a temporary position of Acting Chief of Operations was established 
and complemented as follows: Elmer c. Nissen - July and Augus~ Archus C. Frick - September and October; 
Norton A. Thomas - November and December. 

1965 During 1965, the Water Production and Pumping facilities were divided into a north and south district. 
The maintenance division was absorbed into the two districts. 

CO) Insert organization chart dated September 5, 1956 
0 
Q\ 
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CHAPTER XXVII 

BIOGRAPHICAL SKETCHES - WATER WORKS SUPERINTENDENTS 

Henry p, Bohmann 

Henry p. Bohmann, the first Superintendent of Water Works was a native 
son of Milwaukee, born September 26, 1866, his parents were Henry and Anna 
Mary (Nipper) Bohmann, both of whom were natives of Germany. They came to 
this country about 1849, settling in the fifth ward of Milwaukee, where 
their remaining days were passed, the father engaging in business as a mason 
contractor. 

Henry Bohmann was educated in private and public schools of Milwaukee 
and initiated his business career by accepting a position as bookkeeper with 
William Collaway, a coal dealer, and the founder of the Edward Collaway Coal 
Company. Henry Bohmann continued with that business for about five years 
and became head bookkeeper with the Allied Mutual Fire Insurance Company. 
He next engaged in the real estate and fire insurance business for about 
three years, or until the widespread financial panic of 1892. In that year 
he retired from this business and was offered the position of general 
bookkeeper in the Board of Public Works, City of Milwaukee. 

He began working as Bookkeeper, Board of Public Works on April 1, 1893 
and held this position until he was appointed Bookkeeper Water Works Accounts 
on April 26, 1902. Appointment to this position initiated his interest in 
the Water Works field and he decided that he was going to learn the business 
thoroughly. He was promoted to the position of Secretary of Water Works on 
March 22, 1910. 

On March 10, 1912, when the position of Superintendent of Water Works 
was created, owing to the practical knowledge which Henry Bohmann had gained 
and the recognition of his ability by the Commissioner of Public Works, he 
was appointed to that position and thus his connection with the Water Works 
in the position of Superintendent of Water Works extended over a period of 
twenty-eight years - to his retirement from City service on January 1, 1941. 

In his day Henry Bohmann was an authority on questions relating to the 
operations and control of Water Works and he gave entire satisfaction to the 
Public in this position. When he took up the duties of the office in 1912, 
the revenue intake was forty-five dollars and eighty cents for every million 
gallons pumped. He gradually increased the revenue intake to fifty dollars 
and eleven cents for every million gallons pumped in 1919, the highest return 
since the meter rate was put in force. 
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He standardized all the brass goods in use in the different departments 
of the Water Works and he did a notable work in locating the cause of the 
obnoxious taste in the water, finding it to be from the waste of industrial 
plants, coming from coal-tar derivatives from coke and phenoplants that 
produced the taste when diluted even to one part in five hundred million. 
Prior to Henry Bohmann's investigation and discovery, it was thougbt that 
the taste in Milwaukee's water supply came from chlorine put in the water 
for its sterilization, and such was the belief of the departments of other 
cities. For his service in this direction, Henry Bohmann received many 
letters of commendation from leading business interests of Milwaukee, 

Henry Bohmann also introduced the system of sealing and City inspection 
of unmetered automatic sprinkler systems which are intended to be used only 
for fire fighting purposes. 

He took a special interest in National Water Works affairs , He was a 
member of the American Water Works Association and was a past Chairman of 
the Wisconsin Section of this Association. 

His civic, fraternal and church affiliations included the Elks Club 
and the Catholic Church. 

On July 12, 1892, Henry Bohmann was married to Caroline Stamm and there 
was one daughter, Mrs. Arthur Karow, and one son, Edgar Henry, born to this 
marriage. 

After his retirement from employment with the City of Milwaukee on 
January 1, 1941, he spent the remainder of his life in Milwaukee where he 
died on October 24, 1948. 

Herbert H. Brown 

Herbert Henry Brown, the second Superintendent of Water Works, was born 
in Milwaukee on December 22, 1894, twenty-three years after the origin of the 
Milwaukee Water Works. 

He lived and worked in the· City of Milwaukee his entire life except during 
a period of time when he was serving his country as an officer in the United 
States Army. 

After being educated in the Brown Street grade school, he matriculated 
in West Division High School and graduated therefrom in February, 1913. He 
entered the College of Engineering, University of Wisconsin in September, 1913 
and graduated in 1917 with a Bachelor of Science degree in Civil Engineering. 

Whil e attending the University of Wisconsin, Herbert Brown enrolled in 
the Reserve Officers Training corps where he attained the grade of Cadet 
Lieutenant Colonel and was elected to Scabbard and Blade, an honorary military 
fraternity. 
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Shortly after graduating from the University of Wisconsin, he was 
appointed an officer in the United States Army and was assigned to World 
War I overseas duty in France in July 1918 serving in the 35th and the 85th 
Infantry Divisions in the grade of Captain. His excellence of service 
earned him the Meuse Argonne Victory Medal. He was given an honorable 
discharge on May 20, 1919. 

On his return to Milwaukee, he was employed by the Prime Manufacturing 
Company and an Engineering firm before entering employment with the City 
of Milwaukee Bureau of Engineers on January 11, 1922. His first appointment 
was as Tracer Public Works Engineer, then advancing by promotional stages 
through the positions of Assistant Civil Engineer Grade Separation, 
Architectural Draftsman, Engineering Draftsman, General Engineer Designer 
and to Special Assistant Engineer on March 23, 1926. During this period 
of time, his work was mainly involved in design and construction of various 
street and railroad grade separation projects, which came into prominence 
in the City at that time. 

He was appointed Engineer in Charge of Design and Construction of the 
Water Construction Division on January 1, 1927. This division performed 
engineering design and construction of pumping station equipment. 

In 1932 he received the degree of Civil Engineer from the University 
of Wisconsin for the design of high pressure pumping. This was the first 
high pressure pumping station constructed in any city of the United States. 

On April 9, 1934 Herbert Brown was transferred to the United States 
Public Works project with the title of Engineer in Charge water purification 
plant. In this assignment he was in charge of all phases of the design and 
construction of the Linnwood Avenue Water Purification Plant, Milwaukee's 
first. 

When the Water Purification Plant was placed in service, Herbert Brown 
was transferred to the Bureau of Engineers with the ti4le of Special 
Assistant Engineer on September 23, 1938. In this position he had charge 
of Special Engineering projects. for the City of Milwaukee. 

On February 10, 1941 Herbert Brown was appointed Superintendent of 
Water Works and held this position until his demise on January 7, 1949 . 

As Superintendent of Water Works, Herbert Brown was instrumental in 
bringing the new Linnwood Avenue Purification Plant into efficient operation 
and bringing into the Milwaukee Water Works many new innovations to modernize 
the utility. Under his direction the Milwaukee Water Works now became one 
of the outstanding Water Utilities in the United States. 

Herbert Brown wrote many professional papers on Water Works subjects 
and took a prominent interest in National Water Works affairs . He received 
the George Warren Fuller Award from the American Water Works Asso~on in 
1944 for distinguished service in the water supply field and for sound 
engineering skill. 
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His professional affiliations were as follows: American Water Works 
Association - Elected National Director and Wisconsin Section Chairman; 
American Society of Civil Engineers - Elected President Milwaukee Chapter; 
American Public Works Association; and he held a Wisconsin Professional 
Engineers License. 

Fraternal and religious affiliations include the Congregational Churcn, 
the Free and Accepted Masons and the American Legion. 

He was married to Jane Miller December 22, 1917 and there was one child, 
Betty Jane, born to this marriage. 

Edward f. Tanghe 

Edward F. Tanghe, the third Superintendent of Water Works, was born 
in Milwaukee, Wisconsin in January, 1890. He lived and worked most of his 
life in Milwaukee. 

After being educated in a Milwaukee grade school, he entered West 
Division High School in 1904 graduating in 1908. 

He entered the College of Engineering, University of Wisconsin in 
September, 1908 and received a Bachelor of Science Degree in Civil Engineering 
upon graduation in 1912. 

Sometime after graduation, he was employed by the Interstate Commerce 
Commission of the Federal Government performing valuation work for rate 
making purposes, especially covering th~ Illinois Central Railroad. Later 
he taught at the University of Michigan and then taught mathematics at 
Lincoln High School, Milwaukee. 

He was employed by the City of Milwaukee, Bureau of Engineers, Water 
Construction Division, beginning April 7, 1927 in the position of Assistant 
Civil Engineer, advancing by promotional stages throt:gh the position of 
Senior Engineer, Office Engineer, Pitometer Engineer (Water), Principal Engineer, 
Research and Design Engineer until he reached the position of Civil Engineer III 
on August 1, 1945 and held this position until March 31, 1947. 

While employed in the Water Construction Division, Bureau of Engineers, 
Edward Tanghe performed engineering services on special water supply problems, 
including design of water distribution systems, leakage and flow capacity 
surveys of large feeder mains, calculating and preparing a variety of data 
and schedules to provide substantive evidence to the Public Service Commission 
when applications were made for rate increases or when the City had to give 
evidence to the Commission regarding possible water supply to Milwaukee 
suburbs and then testifying at Public Service Commission hearings on these 
matters. Some of these matters were carried to the Dane County Circuit Court 
and to the Wisconsin State Supreme Court for which purpose Edward Tanghe 
prepared evidence. 
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He acted as a consultant to Henry P. Bohmann on all manner of problems 
relating to duties of the Water Works Superintendent during the last several 
years of Mr. Bohmann's employment by t he City as Superintendent of Water Works. 

Early in 1947, for the first time, the position of Assistant Superintendent 
of water Works was authorized and Edward Tanghe was appointed to that position 
on April 1, 1947. He held that position until he was appointed Superintendent 
of Water Works on January 3, 1949. 

He held that position duri ng the post-World War II period. Because there 
had been a shortage of materials and manpower during t he war effort, now 
after the war was over, there developed a period of rapid expansion in area 
and population in the City of Milwaukee. Edward Tanghe chose to meet the 
consequent increased water service demand with enlarged Booster Station 
capacity restriction of water use for lawn sprinkling purposes and denial 
of water' service to those suburbs that had not previously received such service. 

Adoption of these methods was not enough t o provide adequate service. 
Low water pressures developed in many areas of the City and water was not 
allowed to be used for all purposes. At this same period of time, the City 
Administration held forth water service from Milwaukee as a benefit and an 
incentive for annexation to the City, enlarging the water service area more 
and more each year. 

After serving as Superintendent of Water Works for a peri od of seven 
years, he retired from City employment on June 1, 1956. He lived the 
remainder of his life in Milwaukee and in Hayward, California where he died 
on August 28, 1971. 

Arthur Rynders 

The fourth Superintendent of the Milwaukee Water Works was Francis 
Arthur Rynders, better known as Art. Arthur was born with the new century 
on January 1, 1900, which was a fortunate time to be born in that it made 
reckoning of age, by year, month and day quite easy. He was born in a small 
community known as Deerbrook, Wisconsin. While very young, hi s family moved 
a few miles to Antigo, Wisconsin. 

In Antigo he attended the Sixth Ward SchQol and Antigo High School, 
graduating in 1918. 

Because World War I made his daily plans more difficult to attain his 
next obj ective - that of graduating from an engineering school in order that 
he might some day become an engineer he determined to enlist in the Student 
Army Training Corps in Madison, Wisconsin on October 1, 1918. He was 
honorably discharged t herefrom on December 15, 1918. Continuation of study 
was deferred unt il the fall of 1919 when he entered Milwaukee Teachers College 
(now University of Wisconsin - Milwaukee) in Pre-engineering, acquiring a 
certificate of completion in the spring of 1921. Engineering study continued 
through 1921 and 1923 at the University of Hisconsin in Madison where he 
received the degree of Bachelor of Science in Mechanical Engineering upon 
graduation in June, 1923, 
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After a few months employment as a student engineer at the A.O. Smith 
Corporation, another one of a succession of minor depressions hit and he 
was laid off. Looking for employment, he was transferring from one street 
car to another when he saw the City Hall and decided to inquire at the 
City Engineer's office {the answer was yes). 

So Arthur began work with the City of Milwaukee on April 17, 1924 as 
a Junior Map Draftsman and advanced by promotional stages through the 
positions of Junior En~neer, Detailer and Tracer, Mechanical Designer and 
reaching the position of Mechanical Engineer on April 9, 1934. 

During the first 10 years of employment with the City of Milwaukee, he 
performed mechanical engineering work on three principal projects including 
a complete new steam generating plant housed in a new boiler building and 
a new Water Works laboratory building for the North Point Pumping Station; 
a new triple eX?ansion pumping engine and a new 40 MGD (Forty million 
gallons per day) steam driven centrifugal pump for the Riverside Pumping 
Station and a new High Pressure Pumping Station for the Milwaukee Fire 
Department. 

In 1932 he received the professional degree of Mechanical Engineer 
from the University of Wisconsin for his joint thesis with Herbert H. Brown 
on High Pressure Pumping Station. 

During 1934, Arthur Rynders was transferred to the Public Works 
Administration project - the design and construction of Linnwood Avenue 
Water Purification Plant - as Mechanical Engineer. In this assignment he 
was in direct charge of the mechanical and electrical engineering plans and 
specifications. This plant had a rated capacity of 200 million gallons per 
day and was the first and for many years the only purification plant in the 
Milwaukee Water Works system. After this plant was constructed, Arthur 
Rynders directed the distribution of costs of this $5,500,000 project into 
components required by the Public Service Commission o.f Wisconsin for rate 
making purposes. He was then reassigned to the Bureau of Engineering on 
January 1, 1941 as Mechanical Engineer. 

He took a leave of absence from city employment on August 31, 1942 when 
he was commissioned a Lieutenant in the United States Navy Reserve CEC. He 
was assigned to the 27th CB Battalion, serving at Camp Allen, Camp Bradford, 
Biloxi and Po~ Heneme. Later, he was sent overseas to New Caledonia, Tulagi 
where he performed Public Works in the forward area of Guadalcanal, Tulagi 
and the Russels Islands. On his return to the United States on September 12, 
1944, he was assigned to the Bureau of Yards and Docks, Washington, D.C. 
and was released from active duty on August 9, 1945. He was promoted to the 
grade of Lieutenant Commander on January 6, 1949 and was transferred to the 
retired list United States Navy - July 1, 1962. 

His leave of absence from the City was terminated when he returned to 
City employment on September 4, 1945 with the title of Mechanical Engineer III, 
Bureau of Engineers. He was promoted to the position of Civil Engineer IV 
January 1, 1947, and had a change in title to Mechanical Engineer IV, 
January 1, 1949. 
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Arthur Rynders was promoted to the position of Civil Engineer V and 
placed in charge of the Water Engineering Division of the Bureau of Engineers 
on December 31, 1950. This division performed engineering functions for 
the Milwaukee Water Works including design of pumping stations, booster 
stations and water purification machinery and equipment; design of water 
mains for the Water Distribution system, research and development for improved 
operations and made rate studies for better water rate structures. 

Arthur Rynders was appointed Assistant City Engineer, April 27, 1956 
and was appointed Superintendent of Water Works on August 6, 1956; he held 
this position until January 24, 1964 when he retired from City employment. 

As Superintendent of Water Works, Arthur Rynders supervised and guided 
the Milwaukee Water Works through its most extensive expansion period, which 
changed the policy of the City of Milwaukee from one of restricted water 
service to one having capacity to meet all customer requirements, plus an 
ample reserve capacity. 

This expansion program increased the capacity of Milwaukee Water Works 
by one hundred million gallons per day and included the construction of a 
second crib and inlet from Lake Michigan, a second purification plant and a 
third primary pumping station, all on the south side of the City at a total 
cost of $45,000,000. All of this expansion was financed by the sale of 
Milwaukee Water Works revenue bonds. Fortunately, the bonds were sold when 
interest rates were very low. 

His professional affiliations are as follows: Engineers Society of 
Milwaukee - Life member; American Water Works Association - Life member; 
Association of Municipal Engineers - Past President - Director; West Shore 
Water Producers Association; Wisconsin Engineers Conference - Past Chairman; 
American Society of Civil Engineers; American Society of Mechanical Engineers; 
American Public Works Association; and held a Wisconsin Professional Engineers 
License. 

Fraternal and religious affiliations 
Church and the Free and Accepted Masons. 
(Ruby) Belanger. They have two children, 
Art and Ruby reside in Florida. 

Elmer w. Becker 

include the United Methodist 
In 1926 he married Rebecca Evelyn 
Jane and Dean. Presently (1973) 

Elmer William Becker, the fifth Superintendent of Water Works was born 
in Lynn,Clark County, Wisconsin on February 7, 1902·. Here he grew into his 
teen years in a country environment, where his father operated a cheese 
factory, and where he graduated from a one room District School House. 

In the summer of 1916, he moved with the family to Appleton, Wisconsin 
where he attended High School and graduated therefrom in June, 1920. 

His inclinations being toward an engineering profession he matriculated 
in the College of Engineering, University of Wisconsin in September 1920 and 
graduated therefrom in June, 1924 with a Bachelor of Science Degree in Civil 
Engineering. 
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While attending the University of Wisconsin, he enrolled in the 
Reserve Officers Training corps where he attained the grade of Cadet Captain. 
On graduation, he was appointed Second Lieutenant in the United States 
Army Reserve Component. 

Elmer Becker entered employment with the City of Milwaukee Bureau of 
Engineers on September 26, 1924. His first appointment was as Junior 
Engineer, then advancing by promotional stages through the positions of 
Assistant Map Draftsman and Senior Engineer in the Water Construction Division. 
In the position of Junior Engineer and Assistant Map Draftsman, his work 
included drafting plans, performing street surveying and inspection of 
contractors' performances for the installation of water mains in the Water 
Distribution System. When he was promoted to the position of Senior Engineer, 
on April 1, 1927, he had charge of and co-ordinated all work pertaining to the 
installation of water mains up to and including advertising for bids for 
contract letting. 

Because the United States Government needed a Senior Water Engineer to 
design a complete Water Works system for Greendale, Wisconsin, a Resettlement 
Project, involving residential, commercial and governmental buildings for 
4,000 people, he took a leave of absence from the City on January 13, 1936 
and traveled to Washington, D.C. where he performed work pertaining thereto. 

When this project was completed he wrote a thesis entitled "Design of 
the Greendale Water Works System11

, submitted it to the University of Wisconsin 
and received the degree of Civil Engineer. 

He returned from this leave of absence to City employment as Senior 
Engineer on August 23, 1936. 

Since World War II appeared imminent i~ . the fall of 1940, the United 
States Government took steps to improve its military forces by calling 
National Guard and Reserve components to active duty. Because Elmer Becker 
held the grade of Captain in the United States Army Reserves he was called 
to active duty on January 18, 1941 and took a Military Leave of Absence from 
the City. 

By promotions his Military career advanced through the grades of Major, 
Lieutenant Colonel and Colonel. He commanded the 815th Tank Destroyer 
Battalion and later the 775 Tank Battalion in the United States and later in 
Foreign Service in the Pacific Theatre from March 1944 to December 20, 1945 
where he participated in combat in the New Guinea Campaign and in the Philipine 
Island Campaign. For exemplary performance he was awarded '~he Bronze Star 
Medal." 

On his return to the United States from foreign service he continued 
U. s. Army Reserve activities by commanding the 334th Infantry Regiment, 
later the 339th Infantry Regiment and held the position of Assistant Division 
Commander for one year before retiring from Reserve Participation in June, 
1958. He continues in the Retired Reserve· for life in the grade of Colonel. 
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Elmer Becker terminated his Military leave from the City on January 21, 
1946 and resumed his duties as Senior Engineer in the Water Construction 
Division being promoted to Civil Engineer III on January 1, 1947 and to 
Civil Engineer IV on November 22, 1948. On receiving this l atest promotion 
he was placed in charge of the Water Construction Division. This Division 
perfOrmed design and construction of water mains and Pumping Station and 
Purification Plant equipment plus Water Works research and development projects. 

Elmer Becker was promoted to the position of Assistant Superintendent 
of water works on August 14, 1950 and to the position of Superintendent of 
water Works on January 26, 1964 which position he held until his retirment 
on March 1, 1972. 

As Superintendent of Water Works he managed the Milwaukee Water Works 
through a difficult period of inflation causing severe price and wage escalation 
which required almost biannual application to the Public Service Commission 
for rate increases. During the latter half of his administration a new 
south side plant expansion of one hundred million gallons per day was launched. 
From 1963 to 1972 the value of utility plant in service increased from 106.5 
million to 140.5 million. 

Elmer Becker wrote many professional papers on Water Works subjects 
and took a prominent interest in National Water Works affairs. He received 
the National Class A Water Works Advancement Award in 1966 and the National 
George Warren Fuller (Man of the Year) Award in 1968 from the American Water 
Works Association for distinguished service in the Water Works field. . He 
was elected Chairman of the Wisconsin Section American Water Works Association 
in 1960 and was elected Trustee and Chairman of the Management Division 
AWWA (1967-1972). 

His professional affiliations are as follows: West Shore Water 
Producers Association - Past Chairman; American Water Works Association -
Life member; American Society of Civil Engineers - Fellow - Life member; 
Association ·of Municipal Engineers - Past Chairman; Engineers and Scientists 

. of Milwaukee; Society of Military Engineers; Milwaukee Area Society for Public 
Administration. 

Civic, fraternal and religious affiliations include the Kingsley United 
Methodist Church , The Free and Accepted Masons, Civitan International and 
the University of Wisconsin Alumni Association. 

Elmer Becker was married to Eunice Finger on October 18, 1925 and there 
was one child, Bruce Richard born to this marriage. Bruce died at the age of 
19. · Elmer and Eunice intend to continue living in Milwaukee. 

315 



 

  

Nathan E. Miller 

Nathan Emry Miller the sixth Superintendent of Water Works, was born in 
Wautoma, Wisconsin on February 16, 1917. Here he spent his early childhood 
through the second grade of school. 

He moved with his family to Milwaukee, Wisconsin in 1925 and completed 
his grade school education in the public school system, after which he attended 
Washington High School and graduated in June of 1935 . 

His inclinations being toward the engineering profession, he matriculated 
in the College of Engineering, University of Wisconsin from September 1939 to 
1943, graduating in June, 1943 with a Bachelor of Science Degree in Electrical 
Engineering. 

Nathan Miller entered employment with the Allis Chalmers Corporation, 
West Allis, Wisconsin in June 1943 where he worked as an electrical engineer 
on the application of electrical design to electric motors and other electrical 
equipment. 

In May 1952, he left the Allis Chalmers Corporation and was employed 
by the Madison, Wisconsin Water Utility as electrical engineer, supervisor 
of electrical operations and maintenance. 

While employed there, he designed and built for the Madison Water Utility 
system telemetering and automation equipment which automatically controls 
pumping operations to meet water service demand. This was a "first" in 1he 
water utility field. He wrote a paper on this subject which was presented to 
a Wisconsin American Water \~orks Associati on .meeting and published in the 
National AWWA Journal. 

Family circumstances made it desirable that he leave the Madison Water 
Utility and move to Milwaukee early in 1961. At that time the Stearns 
Electric Company was in need of an electrical engineer to design new electrical 
pr oducts . Nathan Miller fulfilled their requirements and he was employed 
there from June to December in 1961. 

At that time the Milwaukee Water Works reorganized its several departments 
and created the new position of Water Works Operations Supervisor. Mr. Miller 
met t he requirements for this position and was appointed thereto in December, 
1961 and held this position until March 1964. 

Nathan Miller was promoted to the position of Assistant Superintendent 
of Water Works on March 22, 1964 and to the position of Superintendent of 
Water Works on April 24, 1972, which position he now, holds presently. 

As Superintendent of Water Works, he is managing the Milwaukee Water 
Works through a difficult period of inflation with severe price and wage 
escalations which has required bi-annual applications to the Public Service 
Commission for rate increases. He continues the program of expansion of the 
water works system started by his predecessors, including a system involving 
new processes for the elimination of the practice of discharging purification 
plant waste water sludges into Lake Michigan. 
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Nate Miller takes a prominent interest in National water works affairs 
and was elected Chairman of the Wisconsin Section, American Water Works 
Association in 1972. 

His professional affiliations are as follows: Association of Municipal 
Engineers; Engineers and Scientists of Mi~waukee; _American_I~stit~e of 
Electrical and Electronic Engineers; Amer1can Soc1ety of C1v1l Eng1neers; 
west Shore Water Producers Association; American Water Works Association-
Past chairman, Wisconsin Section; Wisconsin Society of Public Administration; 
Milwaukee Government Service League. He is currently serving as Superintendent 
of Water Works. 

Civic, frat:rnal and religious affiliati~ns include, the Lutheran Church, 
Civitan Internat1onal-Past Local Chapter Pres1dent, and the University of 
Wisconsin Alumni Association. 

His family consists of his wife, Mildred and one daughter, Lisa Jane. 

John J, Antlfinger - Assistant Superintendent 

John J, Antlfinger, the fourth Assistant Superintendent of the Water 
Works is a native son of Milwaukee; born on April 18 , 1916; his parents 
John and Elizabeth (nee Bittner) Antlfinger also native of Milwaukee. 

John Antlfinger was educated in parochial and public schools, including 
Boys Technical High School in Milwaukee and the University of Wisconsin, 
Madison, Wisconsin where he received the Bachelor of Science Degree in 
Chemical Engineering in 1938 and continued his education in accounting towards 
a Masters Degree in Business Administration. 

He entered employment with the City of Milwaukee Water Works on May 16, 
1939. His first appointment was as Filtration Plant Laborer, then advancing 
by promotional stages through the positions of Chemical Feed Operator, 
Chemical Laboratory Technician and Chemist I. In September 1953 he left the 
Milwaukee Water Works and transferred to the City of Milwaukee Tax Assessor ' s 
Department as Tax Assessment Technician, then advancing by promotions to the 
position of Property Appraiser and Tax Assessor. 

In the meantime the Milwaukee Water Works was completing its second water 
purification plant; the Howard Avenue Plant and its third primary pumping 
station. A Plant Supervisor was needed to begin operation of new equipment, 
establish operating procedures and continue operation of this new plant. 
Because of his education in Chemical Engineering and his previous work 
experience in water purification techniques, John Antlfinger was appointed as 
Assistant Superintendent of the new Filtration Plant in October of 1961, and 
in 1965 was re-classified as Water Production Supervisor. On August 28, 1972 
John Antlfinger was promoted to the position of Assistant Superintendent of 
the Milwaukee Water Works, which position he holds presently. 
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On April 2, 1943 John Antlfinger was appointed an Ensi gn in the United 
States Naval Reserve and served on active duty during World War II from 1943 
to 1946. He remained active in the Naval Reserve for 26 y~ars, retiring as 
a Lt .. Commander in 1970. He served as an Aviation Radar Officer aboard the 
Aircraft Carrier Essex in the South Pacific during World War II. John 
Antlfinger is presently taking a prominent interest in State and National 
water works affairs. His professional affiliations, include the West Shore 
Water Producers Association, the American Water Works Association, the Lake 
Michigan Water Analysts Society and the American Chemical Society. 

Civic, fraternal and religious affiliations include the Roman Catholic 
Church, Holy Name and Ushers Society of Mother of Good Counsel Parish, 
Marquette University High School Foundation and Civitan International. 

John Antlfinger was married to Helen Elizabeth Paunovich on June 15, 
1940 and they have one child, Dr. Thomas J, Antlfinger, who is married and 
associated with the Mayo Clinic in Rochester, Minnesota. 



 

  

CHAPTER XXVIII 

EXECUTIVES AND SUPERVISORS 

Consulting Engineer recommending original system: E.S. Chesborough 1868 

Board of Water Commissioners 

Edward O'Neil, President 
Edward H. Broadhead 

President of Board 
George Burnham 
Alexander Mitchell 
Frederick Pabst 
Guido Pfister 
John Plankinton 
James C. Spencer 

1871 - 187L 
1871 - 1875 
187L- 1875 
1871 - 1875 
1871 - 1875 
1871 - 1875 
1871 - 1875 
1871 - 1875 
187L - 1875 

Board of Public Works ( L) 
(Successor to Board of Water Commissioners) 

Moses Lane 
Winslow A. Nowell 
Francis S. Blodgett 
Jacob Velten 
C. Latham Sholes 
H. J. Hilbert 
William O'Conner 
George A. Albert 

City Engineer 

1875 -1877 and 1 881 - 1882 
1875 - 1876 
1875 - 1882 
1875 - 1877 
1876 - 1877 
1878 - 1880 
1878 - 1879 
1878 - 1882 

(Successor to Board of Public Works) 

Moses Lane 
H. J. Hilbert 
George H. Benzenberg 
Charl es J. Poetsch 
J. A. Mesiroff 

1878 - and 1881 - 1 882 
1878 - 1880 
1882- 1898 
1899 - 1911 
1911 - 191 2 

Superintendent of Water Works 
(Successor to City Engineer for Operations) 

Henry P. Bohmann 
Herbert H. Brown 
Edward F. Tanghe 
Francis A. Rynders 
Elmer W. Becker 
Nathan E. Miller 

1912 - 1940 
19L1 - 19L8 
19L9 - 1956 
1956 - 1963 
196L - 1972 
1972 -

Assistant Superintendent of Water Works 

Edward F. Tanghe 
Elmer W. Becker 
Nathan E. Miller 
John J . Antlfinger 
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1947 - 1949 
1950 - 1963 
196L - 1972 
1972 -



 

  



 

  



 

  

Keeper of Pipe Yard 

George Eigner 
George J . Roderer 

1875 - 1917 
1917 - 1926 

Keeper of Stores 
(Successor to Keeper of Pipe Yard) 

George J. Roderer 
Charles Shebesta 
Paul Graber 
Earl A. Schroeder 
Walter Shomler 

1926 - 1939 
1939 - 1945 
1945 - 1948 
1948 - 1959 
1959 - 1961 

Water Materials Supervisor 
(Successor to Keeper of Stores) 

Walter Shomler 
Garry J. Garofani 

1961 - 1966 
1966 -

Waste Water Survey Engineer 

Frank J. }furphy 191 2 - 1 915 

Position abolished December 31, 1915 

Commissioner of Public Works 

Harry E. Briggs 
Fred G. Simmons 
Percy Braman 
Roland E. Stoelting 
David McKei th 
Walter M. Swietlik 
Lloyd D • Knapp 
Eugene A. Schmidt 
Herbert A. Goetsch 

1910 - 191 2 
191 2 - 1917 
1917 - 1921 
1921 - 1929 and 1932 - 1940 
1929- 1932 
1940 - 1956 
1956- 1962 
1962 - 1963 
1963 -

Superintendent of Meters 

August Kleindienst 
Louis Meier 
0. F. Poetsch 
Frank J. Hurphy 
Otto W. Dummer 
William J. Mcintyre 

1889 - 1905 
1905 - 1909 
1909 - 1915 
1915 - 1940 
1940 - 1949 
1949 - 1958 

Su erintendent of Meters & Services 
Successor to Superintendent of Meters) 

Robin E. Middlemas 
Robert D. Veitel 
Karl Kuenkler 
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, 958 - 1963 
1963 - 1969 
1969 -



 

City Engineer 

J. A. Mesiroff 
George F. Staal 
Joseph P. Schwada 
Lloyd D. Knapp 
Eugene A. Schmidt 
Herbert A. Goetsch 
Herbert D. McCullough 
Edwin J. Laszewski 

191 2 - 191 4 
1914 - 1923 
1923 - 19)0 
19)0 - 1956 
1956 - 1962 
1962 - 1963 
1963 - 1971 
1972 -

Engineer in Charge of North Point Pumping Station 

Ferdinand Krieger 1 875 - 191 0 
William J. Kunz 1 91 0 - 1920 
William Sieg 1920- 1924 
Harrison B. Hoefer 1924 - 1938 
Frank Buelow 1938- 1948 
Carl A. Quast 1948 - 1 953 
Waldemar Foerester 1953 - 1954 
Alois Luettgen 1954 - 1963 

(N.P. Steam Station Out of Service 1963) 
(New N. P. Electric station Remote Control Operation 1963) 

Engineer in Charge Riverside ?umping Station 

William A. Sieg 
Waldemar H. Foerster 
Erwin J. Roehr 
John Dembinske 
Alfred W. Roecker 
(Riverside Converted Steam to 
Operation 1968) 

E ineer in Char 
S.E. Corner 

Otto Wagner 
Gustav R. Merke 

Gustav R. Merke 
William Bormann 

1924 - 1944 
1944 - 19.53 
1953 - 1954 
1954 - 1966 
1966 - 1968 

Electric and Remote Control 

1878 - 1882 
1882 - 1887 

1887 - 1 91 1 
1911 - 1 924 

City Engineers Clerk 
(Report on Water Works Expenditures) 

H. W. White 1878 - 1 887 
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Water Works Bookkee~er 
(SUccessor to city Engineer s Clerk) 

H. w. White 
George W. Bollow 
Henry P • Bohman 

1887 - 1894 
1895 - 1901 
1902 - 1910 

Secret~ Water Works 
(Successor to ater Works Bookkeeper) 

Henry P. Bohmann 1910 - 1911 

Position abolished December 31, 1911. 

NOTE: Henry P. Bohmann was promoted to the new position of 
Superintendent of Water Works . 

Beginning January 1, 1912, the operation of the Milwaukee 
Water Works was removed from the City Engineer's Department; 
and from that time forward, the Milwaukee Water Works was a 
separate department operated under the direction of the 
Superintendent of Water ~rks. 

Chief Accountant 

Walter E. Schneider 
Arthur J, Conaty 
Joseph W. Maly 

1912 - 1917 
1917 - 1938 
1938 - 1950 

Administrative Assistant 
(Successor to Chief Accountant) 

Joseph W. Maly 1951 - 1962 

Job abolished in 1962,and position of Chief Accountant 
is reinstated. 

Chief Accountant 

Allen E. Patzke 
Martin E. Heck 

Business ?1anager 

William Snell 
Allen E. Patzke 

Water Chemist 

A. E. Kienth 
Robert L. Piper 
Norton A. Thomas 
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1962 - 1968 
1968 -

1962 - 1968 
1968 -

1912 - 1918 
1918 - 1924 
1924 - 1948 



 

  

Keeper of the Reservoir 

T. Hanley 
John A. Hanley 
Michael 1. Kienitz, Jr. 
John Budish 

1873 - 1BBu 
188u- 1939 
1939 - 19uB 
19u8 - 1956 Position abolished in 1956 

Engir.eer of Distribution (Construction) 

Clarence S. Gruetzmacher 
Elmer W. Becker 
Francis A. Rynders 

192J - 19ue 
19L8 - 19.50 
19.50 - 19.52 

Engineer in Charge of Construction Division 
(Successor to Engineer of Distribution - Construction) 

Francis A. Rynders 

William Hammann 
Herbert M. Thling 
Raymond J. Kocol 

1952 - 1956 

1956 - 1966 
1966 - 1969 
1969 

Engineer in Charge Pumping Station and 
Linnwood Avenue Purification Plant Design and Construction 

Herbert H. Brown 1929 - 19LO 

Engineer in Charge Pumping Station Design and Construction 

Ralph H. Cahill 1922 - 1929 

Engineer of Research and Design 

Edward F . Tanghe 1937 - 19h7 

Superintendent of Filtration 

James E. Kerslake 
.Norton A. Thomas 
Francis A. Underwood 

1939 - 1958 
19.58 - 1962 
1962 - 196.5 

Water Works Qperations Supervisor 

Nathan E. Miller 
Ervin C. Wege 

825 

1961 - 196L 
1964 -



 

Plant Maintenance Supervisor 

Robin E. Middl emas 1963 - 1965 

Position abolished in 1965 

Park Foreman 

Donald Johannsen 1943 - 1953 

Robert T. Williams 1953 - 1960 

Structures and Grounds Supervisor 
(Successor to Park Foreman) 

Robert T. Williams 1960 ·- 1973 

Milwaukee River Pumping Works 

M. F. 'Palmer 1873 - 1874 

H. L~ Stol2 1873 - 1874 

Wi lliam McKay 1873 - 1874 

John Kuhlman 1873 - 1874 
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CHAPTER XXIX 

MILWAUKEE'S B~TTERED WATER CRIB; 
MEMORIAL TO TRAGEDY AND HEROISM 

FROM: 

PROFILE SECTION OF THE MILWAUKEE SEm'INEL 
SUNDAY, JUNE 15, 1952 

BY HENRY T • GARVEY 

April 20, 1893, dawned gray and dismal. A wild northeaster had sprung 
up the preceding afternoon and the Milwaukee shoreline was undergoing a 
terrific pounding from high waves. 

The patients and staff at St. Mary's Hospital overlooking North Point, 
had a perfect view of the turbulent water and could hear the wind as it 
swept in off the lake, struck the bluff and then whistled up through the 
trees near the hospital. It was cold, and pedestrians had all they could do 
to hold their balance as they edged their way along the streets. 

About three quarters of a mile out in the lake the hospital staff could 
see an odd shaped, topheavy structure made of weatherbeaten boards. The 
waves were riding up and over the structure until it seemed the makeshift 
building would suddenly crumble and disappear. 

A few minutes later it did just that. 

Structure Collapses 

While those at the hospital watched, the building lurched and then 
collapsed like a deck of cards. A few seconds later the muffled sounds of 
disaster reached their ears. 

Startled officials placed an emergency call to the Coast Guard Station 
on Jones Island. That phone call was the first distress call in one of 
Lake Michigan's most unusual tragedies. Fourteen workmen lost their lives. 
One man survived, thanks to the heroic efforts of a young Coast Guardsman. 

Built over Crib 

The odd structure was a temporary building built over the intake crib of 
the Milwaukee Water Works. When you motor along Lincoln Memorial Drive today 
you see the finished crib 3,146 feet off shore. It is battered and torn by 
pounding seas and is no longer used, but in 189S it was the beginning of a 
great feat of engineering. It allowed Milwaukee to run pipes nearly two miles 
out into Lake Michigan to suck in fresh water for the city's water supply. 
Today a new crib, a mile and a half north, and submerged in 67 feet of water, 
has taken its place. 

But the old crib remains as a memorial to the 14 men who lost their 
lives in the gale of '93. 
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THIS SKETCH OF THE OLD SUPERSTRUCTURE WHICH COLLAPSED 
DURING THE STORM, IS A RE-DRAWING OF THE ORIGINAL SKETCH 
WHICH APPEARED IN THE SENTINEL THE DAY AFTER DISASTER IN 

1893. 



  

60 Were Lucky 

Actually about 75 men were working on the crib on the morning of the 
day before, April 19, 1893. All but 15 of them knocked off work to go ashore 
for their pa~. Before they could return t o the job a sudden high wind arose 
and the men were forced to take the rest of the day off. 

The 15 men on the crib climbed ·down into an upper air lock below the 
wooden structure to escape the wind. As the storm increased in fury, they 
closed the air lock patch and spent the night below the water's surface, 
encased in the steel shell. 

Air becomes Foul 

Everything was fine until morning when the air became so foul the 
group realized it would have to go topside or suffocate. One of the men 
opened the hatch. The superstructure had disappeared. Tons of water poured 
through the hatch. Four men immediately lost their balance and tumbled down 
the lock into the water below. The rest fought to get up through the hatch. 
Six finally made it. 

One of the men, James Miller, the only survivor, later told the tragic 
story. 

Held to Wire 

He and the other five men who reached the surface grabbed a wire 
cable and held on. About them were a number of pilings, all that remained 
of the crib. Tremendous waves washed over them. Within 10 minutes the first 
of the men lost his grip and slipped into the black depths of the crib. 

Within a half hour only Miller and another man remained. Finally Miller 
saw the last man let go. Powerfully built, Miller wrapped his arms about the 
cable and locked them. This was all that saved him. From that moment he 
did not move until he was rescued. 

Coast Guard Saga 

The rescue itself is a story of heroism in the annals of Coast Guard 
history. 

As soon as word of the disaster reached the Coast Guard station, a life
boat was launched. But it became apparent that men with oars would never 
reach the scene. A tugboat captain offered to tow the lifeboat to the 
wreckage. While thousands gathered at the dock, the two boats set out. 
Minutes l~ter they returned. The tug had been battered and all its portholes 
were smashed. It was shipping water dangerously. 

The skipper of the old t ug Welcome, agreed to try it. So the lifeboat 
was tied astern and the fight began. 



 
 

THIS BEAUTIFUL PICTURE, PAINTED FROM DESCRIPTIONS AND SKETCHES OF THE INTAKE DISASTER, SHOWS INGAR 
OLSEN ON THE PILINGS, CARRYING MILLER ON HIS BACK. AT THE LEFT, WALLOWING IN THE HEAVY SEAS IS THE 
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All morning the thousands of watchers on the beach saw the two craft 
fight their way steadily northward. Shortly after noon the tug reached the 
wreck. Attempts failed to retrieve the bodies that floated by. 

Suddenly a man was spotted on the pilings looking more dead than alive. 
Coast Guardsmen called, but he did not answer. The lifeboat cast off from 
the tug and began a fight to get in close to the pilings. A friendly wave 
shoved the boat close. 

Nearly Lost 

Then with a tremendous leap, Surfman Ingar Olsen, carrying a life 
preserver, jumped from the bow and landed near a piling. A tremendous 
wave smashed over him and the crew gave him up for lost. It was nearly a 
minute before the water subsided enough for them to see clearly. 

Runs, Crawls, Holds On 

There on a piling crouched Olsen. He jumped from one piling to the next, 
sometimes crawling, sometimes running, but mostly just holding on. He 
reached Miller and grabbed the big man, but Miller, his arms cramped, was 
unable to loosen his hold. Olsen grabbed one arm, braced his feet and pulled. 
Miller's arm snapped and broke. He went limp and started to tumble into the 
foaming lock, but Olsen grabbed him and held on. 

For several minutes, they hung on the brink of a watery grave. Then 
Olsen pulled the semi-conscious man across loose boards and pilings to a 
point where he could stop long enough to place his life preserver on the 
victim. 

A line was tossed from the lifeboat. Olsen tied Miller to this and 
pushed him into the water. Seconds later he jumped arid grabbed the drowning 
man, hoisted him on his back and fought his way through pounding waves to 
where strong arms could reach him. 

Cheers for Hero Olsen 

At 4 p.m. the Welcome pulled into the dock with thousands of anxious 
eyes looking for survivors. A long moan went up when word of the 14 deaths 
was passed, but a tremendous cheer greeted the 23-year-old youth, Olsen, when 
he stepped ashore. 

A short time later the United States government awarded him the Gold 
Life-saving Medal of Honor, one of the highest awards the government can give. 

Olsen remained with the Coast Guard, eventually retiring as a captain 
of the Milwaukee station with the rank of chief warrant officer. He served 
32 years. 
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RESEMBLING THE PAINTING OF THE DISASTER NOW HUNG IN OLSEN'S HOME, IS THIS SKETCH OF THE DARING 
RESCUE DRAWN BY A SENTINEL ARTIST THE DAY AFTER THE DISASTER IN 1893. OLSEN, CENTER, IS SHOWN 

FIGHTING TO HOLD MILLER ABOVE WATER WHILE THE LIFEBOAT ATTEMPTS TO MOVE IN CLOSE AND THROW THEM 
A LINE. SMOKE FROM THE TUG CAN BE SEEN IN THE BACKGROUND. 
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