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One Quarter of a Century...A Short Span f:
in Miami's Search for Pure Water 5

Pure water which flows from faucets in urban Miami should not be
taken for granted. Thers is 8 common misconception that water as pro-
vided by nature is best, However, all water for domestic, commercial, or
industrial purposes needs conziderable refinement by means of chema-
cal treatment. These improvements to nature’s gift are necessary to
rmake water pure to dnnk and satisfaclory to use,

What is "pure™ water? .Nature does nob provide “pure™ water, I 0t
were possible to connect a pipeline to the clouds, the availability and
aquality of water would be no preblem. The supply would not be con-
taminated by impuwrities in the air or by sespage through the ground,
Miami must look to its rainfall which seeps throwgh the ground for its
water, and loak Turther to chemisls and engineers to remose the impuri-
ties which the minfall collects.

Mature stores the rain which falls in Sowth Flarida in a large area
known as the Everglades, where it collects and seeps through porous
underlying rock — the Biscayne Aguifer — a natural waterholding under-
Eround strata,

This agquifer is the source of the water supply for the Greater Miami
area. Any woll driven, or dug, 10 to 12 fest balaw the local ground will
yiald water. But this water is not pure nor safe for drinking purposes.

How, then, ks Miami's water made pure? The bacteria count, a source
of disease, is eliminated by the addition of chlorine — a bacteria Killing
chemical.

Peopla do not seek only purity in water. They want water whicll is
clear, adorless, and relatively free of hardness minerals.

The Department of Water and Sewers altaing eye appeal for (g ﬁp!y
by bleaching out crganic color and by filtration, which removes all solid
matter so that it is crystal clear. Lack of ades is secured by chlorination
which remaoves tastes and odors by chemical oxidation. A waber saftening
process reduces the natural hardness, or objectionable dissalved minaral
content.

Pure water 15 the result of the Department’s many efforls to improve
nature’s great gift to mankind.

Miami grew from a settlement of less than 2000 people fo & metro-
politan area of 720,000 in less than fifty years. 1t is ofe of bhe fen large
cities of the world built on land onfy a fe'w feet above €3 level. With
rain a5 the only source of fresh water, and no hills to divert and retain
the water high above the level of the ocean, Miami picneers aften founsd
their walls turming brackish from sea water seeping inland through the
porous limestone rock which underlies South Flarida,

How the demands of an exploding popelation were mat, how under-
ground intrusion of salt water from the sea was stopped, how frash
water supplies ample for all time were found, how our bay and water-
ways ara being cleared of contamination . . . how the physical plant
was constantly expanded and still =ome ten million dollars was returned
to the people | | | these are the things which play a vital part in the
story of the Department of Water and Sewers of the City of Miami.




Our Beginnings

Miami was incorporated in 1896, seon after Hanry M. Flagler extended
the Florida East Coast Railroad from West Palm Beach to what is now
our melropolitan city, A short time before the incorporation of Miami as
a city, the area was a tiny agricultural and Indian trading seltlement, con-
sisting of twg dwellings: & storehouse and Fort Dallas, a stone structure
psad as an oulpost during the Seminole Indian wars.
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AN EARLY WAETER MAIM mstallation by piok and
showel im Flagher St mnd 140 Ave, in the yeor 1913

THE FIRET water cusiomer -
Royal Palm Bolel 1536

1898: The first city well was drilled the sarme year as the construc-
tion of Flagler's famous Royal Palm Hotel was begun in the present
Dupont Plaza area. The next year Flagler installed a pump at a spring in
Musa Isle on the Miami River, sast of today's 27th Avenue Bridge.

1B9B: The first pumping station and stand pipe were built at the
site of the present electric plant an the Miami River at the end of the
transmission main from Musa Isle, When Miami totaled 1,681 citizens
in 1900, new wells were experimented with — later concentrated in the
Miami Country Club land, which is now our Civic Cenfer, These werg con-
nected o the pumping station at the river by the first big transmission
main. Flagier's East Coast Hotel Company contineed to operate and £x-
pand Miami's water and electric facilities under a long-term franchise
from the City. Leter Flagler turned the water propaerties over to his Miami
Water Company.,

1920: Mow began the scene of one of the greatest land booms in
the country. During this time both the water company and the elactric
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facilities were purchased by the American Power and Light Company.
Both utilities then were combined under the new Florida Power and
Light Company.

1924: The demands of the growing boomtime population lowered

thie wates level (n the city wells to the point where sea water from the
bay crept in. Many people were using bottled water. While the private
water company was still functioning, the city fathers became concerned
with the qualily of the water and decided to do somathing about it They
purchased 184 acres of land for a well lield in the present City of Miarmi
Springs, plus a site for a water softening plant in the future City of
Himleah,

MIAMI SECKS TREATED WATER — Hizsleah Treabment Flant 1825,

1928: The hurried completion of & year's work brought the new water
system into opergtion. This system incleded eight new wells and pump
houses, raw water collection system, a softening plant of 10 million gal-
lans per day capacity, a 30-inch redwood stave transmission main from
the plant to two 2.5 milllon gallon reservoirs, and a pumping station at
what is now Moore Park on MW, 36th Street. Two emergency wells were
also added, and the transmission main was extended to the Miami Country
Club (now our Civic Center) pumping station, where the private water
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company purchased its treated supply for distribution within the City
af Miami.

1928: By this year a small distribution system had been constructed
on Miami Beach and water was being supplied from the City of Miami.

1932  In the sewen vears afler the boom, B0 water systems in sub-
divizions ware absorbed and the Miami Shores aystem was acquired by
the Miami Water Company, These extenzions called for more rapid expan-
sion of supply capacity: three new wells at Hialeah, doubling of the treat-
ment plant capacily, plus a large new pumping station near the Cily
Incinerator. This station grew to three steam turbine pumps powered by
bailers fired by city trash, with a capacity of 27 million gallons daily.

1934: To serve Coral Gables, a new 24-Inch main was compieted.
Later softened water was supplied to Hialeah and Miami Springs. Fadaral
Public Works funds soon made possible a third 36-inch east lron main
from the Hialeah Plant to bwo 2.5 million gallon storage tanks near the
Incinerstor Pumping Station. Also, cast iron mains replaced cne of the
old wood stave mains. Federal funds also spurred the major project of
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BOOMTIME WOODEN WATER MAIMS, 1925 - 1941, Califernia redwood bansmassion mairs
wufp inctalled Proen ihe Hinleah Flant to downdown Sliami. The mairm wure 30 and 36-
anches In diameter, mads of wood Staves fasiened legaiher with sieel bandd. They werne
shori-lived and Imaks wers mary and frequent. They dea 0 GOEET N sErice.

doubling capacity of the Hizleah Plant to 40 million gallons per day,
supplied by 15 wells, by the end of 1937,

1940: The City of Miami created the Department of Water and
Sewers.

1941: Florida State Legislature created the Water and Sewer Board
of the GCity of Miami.

Rainfall an Atlantec Coastal Ridge
WA EPRIMGE 1 Major source of rechinge to

AriBar i Afie MEsinE srsa.
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Salt Water Intrusion

Early land promoter's dreams to make Miami the Yenice of the West-
ern World with myriad canals and waterways to reside by and fravel by
brought unforeseen problems with thelr completion, Sea water, which
nature had confined along the coastal areas, began creeping upstream
in the waterways and through the porowus limestone and rocky soil,
Fresh water from wells soon became salty,

Thus began a water “war™ between man and nature which went on for
nearly Gifty years, In the first half of this period, the only peace was by
retreat — by abandoning salty wells and drilling new ones farther from
the sea. By the time Miami's boom started in 1924, all of the 15 walls
within the city had been given up to salt water. The city developed new

wells and built a new water plant in the then distant Hialeah area.

But in 1939 the sea water moved up the Miami River and posed a
threat to the wells in the Hialeah and Miami Springs area, and it became
necessary to bulld a temporary dam on the river near MW, 36th Street.

Up-stream land owners, fearing floods, forced this dam to be removed.
An adjustabla tidal gete replaced it, 1ts fumction was to regulate tha flow
of fresh water to the Bay and to prevent the heavier sea water from push-
ing upstream along the bottom of the Miami River. The installation of this
tidal gate was not achieved easily; indeed, the battle went through the
hands of many exports and scientific researchars and finally to the State
Legisiature.

THE EFFECT OF CAMALE TO THE SEA ORH WELL WATER SUPPLY.
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MAPS SHOWING HOW SALT WATER EMCEOACHMEMT IN THE MEAME RRES HAS BEEW CONTROLLED.

This took place in the early davs of the Miami Water and Sewer Board
— a body of citizens who realized that neither Miami nor any city can
become great without ample fresh water supply assured,

Rasearch revealed that with a porous rock strata 100 feet deep under
this area, it reguired a minimum of two and ane-hall fest of fresh water
head, or ground water surface level, above the sea lewel to prevent the
mowemeant of =ea water inland — up the river and elsewhere. Also, when
the fresh water in the ground receded to low levels, the sea water moved
inland up the Miami River and into the aquifer.

And still the battle flared on. Land owners complained bitterly when
long dry seasons made it necessary to claose the tidal gate ta back up
sufficient fresh water to protect the wells

Azide fram this contral In the Miami River, temporary control struc-

tures in other walersmays and canals throughout Dade County were in-
stalled. Later, the Central and Southern Florida Flood District included
the construction of many permanent control structwres in their overall
plan for Nood and water contral of the area.

Today the Board feals that the wells are adequately protected and the
danger of sea water intrusion inte the Hialeah wells s temporarily under
control. The ULS. Geological Survey enginesrs state that our supplies of
fresh water are assured for the future, provided we protect them with
adequate conbrols from bhe inbrugsion from the Sea.

Conversiaon of salt water to fresh water has always been a prohibitively
expensive process, Recent developments In this area of science and
engineering have still not produced a method of comeersion which cam-
paras favorably with the present supply and treatment.



The Water and Sewer Board is Formed

I 1939 the City began steps toward purchase of the distribution sys-
tam and other facilities then owned by the Miami Waler Company, a
subsidiary of Florida Power and Light Company. It was evident that this
divided ownership impeded progress and sdministration.

A special election approved the purchase by the City. Final payment
ol 55,179,945 from a revenue bond issue of $8,000,000 was made in
April of 1941, Te provide the long needed business acumen, free of
politics, the City Commission created a new Dapartment of Water and
Sewers, and a Water and Sewer Board was established by a special act
of the State Legislature amending the Cily Charter.

Members of the original Board were: Willlam A, Glass, Chalrman and
Director of the Department; Fred W, Barton, Investroents; Sdrian MoCune,
Appraiser; Charles A, Thomas, Insurance; and John E. Preston, District
Manager of Gulf 0il Corporation.

First major efforts of the Water Board were directed at the salt water
intrusion threatening the Hialeah wells from the Miami River, Wells
farther west of Hialeah were recommended. 8nd in the Board's first
years, during World War |1, sur population leaped by more than 100,000
troops based hece, They réquired many millions of gallons of additional
treated water daily. This new demand was utilized in obtaining govern-
ment priorities and funds for the purchaze of much needed egquipment
and cast iron waler mains o replace the redwood stave mains.

In 1945 the tidal gate in the Miami River was damaged and it was
necessary to replace it with a steel sheet pile dam. During the same year
the Counly Commission introduced in the State Leglsiature a bill to pro-
tect Dade County's water supply and to control surface waber levels. Water
and Sewer Board members and engineers attended the hearings in
Tallahasser fo help sponsor the measure and fight it through. The bill
was passed, and the County Commission became the Water Controd
Board, and since then it has maintained the temporary steel pile dam
in the Miami River,

It was during this periad that the Board abtained studies and fests

which lecated ample reserve water supplies, considerably remowved from
the danger of salt water intrusion. This property was state owned fand,
sevien miles west of Hialeah, After lang negatiations with the Everglades
Drainage Board and the State Internal Improvement Fund, the Water and
Sewer Board purchased 1,815 acres of water reserve land, at lesq than
55 per acre, for supply purposes in case existing salt water controls
became inaffective,

The Miami area's constant growth and rising demands required five
new wells in the upper Miami Springs field by 1945, In 1947 the Hialeah
Treatment Plant was enlarged from a daily capacity of 40 to &0 million
gallons per day.

Today there are 23 wells supplying the Hisleah plant with a total
capacity of approximately 80 millicn gallons per day. The Alexander Qer,
Jr., Plant has 20 wells with 3 total capacity of anather 130 million gallons.
Plans for gradueal expansion of those supply facilities are under constant
study and planned into the future as far as the year 2000,

The Department, however, does mot serve all areas of Dade County. 1t
does serve the matropolitan Mismi area where peaple enjoy better public
haalth, at minimal rates. The Board, entirely independent of any City
agency, meats its awn payrolls and pays its own bills, It submils budgets
for appraoval to the Cily Commission. Fram income derived from its opera-
tions, they return to the City General Fund hundreds of thousands of
dodlars annually, as a return on the City's original investment in ifs
water properties,

The present offices of the Board are situated on 10 acres in Coconut
Grove gn Le Joune Road — a property which sereed as a well fleld and
treatrment plant for the Coconut Grove area wntil saltwater infiltration
made it necessary to abandon the wells, In an attractively designed two-
story building, all administrative, financial and engineering personnel
perfarm their duties. The Water and Sewer Board holds public meetings
eviery tao wesks, The members of the Board gre given an annual salary
of $4600




1966 WATER AND SEWER BOARD « CITY OF MIAMI
DEPARTMENT OF WATER AND SEWERS

FRED W. BORTOM
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JOHM E. "TED" PRESTUN

Fwo men who have served the Miami Water
and Sewer Board continuously since 1941 are
Fred W, Borton and Johm E. Preston. Tweanty-fiva
years of continued dedication to this public
service sees these senior members of the Board
etill active today, and wery much the guiding
light for the Board's newer members, Their coun-
sl has prowen invaluable over the years, and
their continued enthusiasm for the sarvice pro-
vided to the public and the Board's customers
rmerits outstanding recognition. It is, thesefore,
appropriate that this booklet be dedicated in
their honor,




The Water
and sewer

Board

Chalrman
JOHW E. PRESTON
Gulf Qi Corparation
Retired Disfrict Manager

THE WATER AMD BEWER WOARD MEETE. Left 1o right: Fred W. Borten, Chairman John E. Preston, Harry €. McCartha, Jr., Richard C. Murphy,

Members Thomas B, MicGahay, Jr. study Tutars designs of bath waber and sewage facikities. The year 1900 is their design objective.
FRED W. BORTON
Inwestiments
HARRY C. MCCARTHA, JR.
Sentell Supply Co. Inc. The year 1966 marks the twenty-fifth anniversary of the Water and Sewar
THDW??E';:;LY i Board. Original appointees to the Board included John E. Preston, Fred W. Bor-
McGahey Motar Co, ton, Adrian McCune and Charles A Thomas, with William A, Glass, the Director
Vice-President of the Department of Water and Sewers, serving as Chairman. Since 1945, Mr.
R/ A F'El-ur’;"e"i“gf" Preston has served as Chairman and the present members of the Board continue
Expcutive Vice-Prasicent to include Mr. Borton in addition to Harry C. McCartha, Jr. since 1857, Thomas

B. McGahey, Jr. since 1958 and Richard C. Murphy since 1953. Dther farmer
Board members have included Leslle D. Cann (1945-46), W. Stanley Dodd (1945
58), Alvin E. Fuller {1945-47) and George C. Estill (1247-57).




The Miami City Commission

The City of Miami has 2 Commission-Manager form of government with an elected commis-
sion composed of five members, Four of the members serve for four years and are elected in
pairs at two year alternate elections. The fifth member, the Mayor, serves for two vears. A City
Manager is appointed by the Commission for administration of their policies. The five-man
Commission has the power to approve budgets and Revenue Bond Issues of the Department
of Water and Sewers. The vote of four members of the Commission is required to disapprove an
appointment to the Water and Sewer Board by that Board's members.

The present City Commission consists of The Honorable Robert King High, Mayor, and e :&:.;Ef-ff-iumi
Commissioners Stephen P. Clark, Irwin G. Christie, David T. Kennedy and Mrs. M. Athalie Range.




Department of Water and Sewers

An efficient staff of over 400
employess, including chemisls,
enginesrs, accountants, electricians,
technicians, pipe fitters, machanics,
plant operators, painters, and other
skilled personnel are administered
by the Water and Sewer Board. Same
of the staff have had ower forty wears

- of experlence in local water works
sprvice o the residents of Miami.
To kesp abreast of developrents,
staff members are in close contact
with national orgamizations aimed
at improwements in water and sew-
ape trealment.

GARRETT SLOAN — Birecior. . Mr. Siaan was the Chiel Enginecr for the Left to rght: Paul M. Kiel, Resident Engineer, Claude F, Warts,
Oepartment from 1559 o earky in 1986, & sanitary engineer by paofes Ressdent Engineer from 1946 10 1955 and Dérechor of Ghe Depaed-
gicr, he has had many peErk of aEpeisenos sith public hoalth sendoes melet froits 1955 te 1966, Thomas 'W. Hopper, YWioe-President of
and in fhe fi=dd of cemwlibAlg anjitadring on waldraorks and seweraps. Oay @l it

DAY & IIMMERMAMM, IME. — Condultiag EAgnbers
fis Aezikdent Engineer, Paul M. Kigl hes served the Department
simce 1955, representing this intermationally recognized firm of
erginesrs — wiho have been consulfants o the ‘Waier and Geswr
Eoard since 1041,

FRAMNELIN PARSOHN
Ginerdl Cousdel

Mr, Paman Rim serdid Thg Depdet- =
mand ax = atlorney smee 1561, He o
has soma thirty yesm' eeperisnca - if

representing municipal and cowsly ; . :
boards, agercies and commissions RELFH C. WILLITS, Chief Engimear, GORDOW RODDIMG- MUSSELL ). BREHM THOMAS W, PEGK DAVID F, NADEMEYER WHLTER E. DINM

and has & wida reputalics in the TOH, Secratary 2nd QEDROE B. SCOTT, Tressurer, Yeaker Fraduatlion Disbrilaution Sewagpe Treaimas Plamning
finid of gaverneienias law. and Sewer Beasd held a conderence. LR AR T Superintendent Eupariniendani Engenier
11+




GROWTH and

PROGRESS

1941 1966
Land Qwned 278 Acres 2,555 Acras
£151,296 Fa2a497
Production
Facilities £1.317,716 £14,.252 528
Yiells 15 43
Treatment
Plants | i
Lime Plant 1] 1
Furnping
Stations | 2
Supply Mains 2.7 Mites 114 Miles
Tramsmizsion
Facilities $1.952 3%) $8.580 543
Transmissian
Mains 22.9 Miles 34,3 Mides
Ground
Storage Tanks [ o
Pumping Stations j 4
Distribution
Fazilities 85,503,766 §26,880,046
Distribotion
Mains 5436 Mides 89,0 Mitos
Cities and
Towns Served B 17
Fopulation
Served 220000 730,000
Gallons of
Water Pumped B4 803000 513104500000
Total
Rewsnue %1 463,431 B6,014.2283
Operation and
Maintenance
Expenses 1581520 $2.863,587
To General
Fund,
City of Miami
25 Years $10,655,935
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CITY OF MIANMI

Department of Water and Sewers

ALEXANDER ORR, JR.,WATER TREATMENT PLANT
6200 Galloway Road

HIALEAH WATER TREATMENT PLAMNT
Okeechobee Road at West 2nd Avenue

JOHM E. PRESTON WATER TREATMENT PLAMNT
{UNDER CONETRUCTION] WEE‘t Eﬁlj Avenue at WE‘ET gth Etreet

DISTRIBUTION CENTER
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SEWAGE TREATMENT PLANT
Rickenbacker Causeway — Virginia Key

MAIN OFFICE BUILDING

Jahm E. Priiben Water Treaimand Plank

3575 South Leleune Road

.......

Sewape Treatmant Plang
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The Alexander Orr, Jr., Water Treatment Plandt




The impurities in raw waber and the hardness are two separate factors
which must b= controlled by a watar treatmen! plant with constant tech-
nical supervision necessary at all times. Why does hard water constitute
a prablem? Hard weler bullds up scale deposits inm all water-using appli-
ances. Scale is one of the most serious problems caused by mineral
deposits. This particular by-preduct of hard water shortens the usable
life of many water-using appliances. It clogs water pipes and seriousty
reduwcas the heating efliciency of a boiler or water heater.

Miami's water freatment plants employ the excess lime process to
reduce the high lavals of calcium found in the form of bicarbonates. The
sludge from the escess lime process is removed by sedimentation and
filtration, Mechanical rakes scrape this sludge into sumps for removal
by pumps. The sludge is then burned in the lime reclaiming plant to
produce the lime used for the softening procass.
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The Alexander Orr, Jr. Wailer Treatment Pland

In the early days of the Miami Water and Sewer Board, achdl-
tional walis ware built in the Miami Springs well field, and the
expansion of the Hialesh Plant attained. But by long ranga plan-
ning, the Department could Toretell that new wells and a second
water treatmeant plant would soon be nesded,

Alter comprehensive  Sledies and drilling of test wells in
soyeral remote locations in the County, the new Southwest Water

Cambinne

A

TO BE SURE, Labarsdary canbred dar conslasl guand-
Ing of gurlty requires traimed chemizis. Here chem-
ist Jarry Tools checks waler guality regularky.




The Alexander Ore, Jre., Walter Treatment Plani T

Supply System with i1 large treatment plant was designed and I
built, This modern plant was named in honor of Alexander Crr,
dr.. former Mayor of Miami, whose foresight had aided in creat-
ing the present Department of Water and Sewers and its Board.

The Orr Plant, located fve miles southwest of Miami at 6200
Southwest 87th Awenus, became the second water treatment
plant of the system now serving an area extanding from Dadeland
ta Bal Harbour, from Key Biscayne to Hialesh.

Diesel driven pumps with a total capacity of 128 mgd. are
constantly ready to cope with high peaks of dally consumption
and can give continuous hours of sarvice in times of electrical
interruptions such as may occur during hurricanes.

MAKING WATER “S0FT," Contralled apalicatizn of lime for the softening units,

FILTER COMTROLE. The architeciurally attractive walkway contairs ihe [fer confrol 1abies

16




MAKIHG WATER PURE. Ta sliminate color, AN ADDED BEMEFIT. Malural fuseids in ks
tnete, odor and Dachesia, chioring is applied waber in careiully raised to the sl macam-
urder constant and carsiul & ugseyisesn. menvdesd by dendal amd health authoribes.

A FINAL POLIEH. These rapid saesd fillers memove minule partcles of suscended matter =o the
mibir 5 Cryjital clapr pror 10 entenng the distribotion dyabem,

THE FINAL FUSH. The Main Pump Rocm conlaine leme Ddesel driven piemps bo deliver pure waber
bz the DoNSENESE, DOmplelely edeperklent of commescial slechric AN i Ng poscr iI11|':|"u,:.'l||l:\r'rl.

oM ITS WAY. Large trarsmission madns carry pure wabter from fhe freatment plant
o 1= distribsdion =ystem whers "SWilling #aler” series your meecs
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COMTROLLED MEAUTY. The walksay of the filter confrols sxemplidies the beouty of early Miamas
architechure as well as ke assursnce that consumers recehe pure wéler Uhal has no scual,

THE WIALEAM PLANT. Firgl Bwill isn 1995 and grodually enlarped 1o 3 cepscidy of BD million gallans a day, it remains a fine example of early Miami architecturs ufilizing local “colite” as a facade.

The HIALEAH
Water Treatment Plant

The Hialeah Plant, built on the Miami Camal & mile north of down-
town Hialeah, has a capacity of B0 million gallons per day. Built in 1925,
it hat been expanded several times over the years from its original 10
million gallon per day capacity.

Touring the Hisleah plant. one is impressad with the meticuleus con-
dition af the bulldings and eguipment. Becausa of the excellent mamn-
tenance, the 41 year-old water treatment plant can still use most of
the original equipment, and can expect many more years of service.

Electric powered pumps deliver the treated waler to consumers; high
préssure pumps directly to Hialeah and Miami Springs; low pressure
pumps through large transmission mains to high prassure pumping sta-
tions, with storage facilities in Miami.

The high pressure pumping stations in Miami are operated by remote
comtrol fram the Hialeah Flant. The operator can start and step pumps,

LR R R Gl L T 3



control pressures throughewt the system, and confrol the amount of
water in the ground storage tanks at the pumping stations. He also con-
: trols the flow of water from the plants.

| War years brought scarcity and high prices for the tops of quicklime
necessary for the softening of water. Starting in 1943, the Water and
sewer Board wnderfook an innovation which had never before been
tried By a municipal water works anywhere: a lime plant that reclalmed
all the lime used In softening. The $792,000 which the plant cost was
amortized |n five vears,

This waste product from the saftening process, which looks like wet
powderad limestone, used to be thrown away, Mow it iz hauled to the
kiln, dewatered, then burned at high temperature to form quicklime,
The plant reclaims 50% more guicklime than was put into the water in
the softening process, |t saves water consumers oeer $200,000 per year.

S0OFT RND CLEAR, Eighty million gallons o diy chh piss through thess filters bo provide a
sparkling water supmly bo the ponsumers whire and whamn they need it

ACRES OF WATER. The adddtion of lime 1 remove the nileral bbardrsss of the well weier ¢
and of chigrine o remoee the onganic ool preparus 1Fe wader for clarifring |

| —— .
e — .

THE COMSTANT WATEH. Twanby-daur Feurd sach day ard used 1o B sone that “Will-
ing Walar" is reedy 10 sarve. TRos Superasory Contaed Beard is the essurancs b0 overy
eofaimar el quanlilios of waler &l the eguindd présEures are Eady bo Sernd domes:
I, commrcial and industnal needs a6 wall & fing Gghbing  damsands.
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T MEET FUTURE DEMANIDS

The John E. Preston Water Treatment Plant

o,

Adjacent to the enlarged Hialeah Water Treatrment Flant, a
niaw water treatment plant, named in honor of John E, Prestan,
Member of the Water and Sewer Board since 1941 and Chair-
man since 1945, is to be placed into operation during 1967,
This concept of the Department's third water treatment plant s
the result of long range plans for supplying future waler de-
mands, particularly in the northern portion of the distribution
system. The Alexander Orr, Jr, Treatment Plant has previously
been enlarged to meet the future needs in the southern portion
of the Department's distribution system. The Hialeah Treatment
Plant has already been enlarged to its greatest possible capacity,
limited by its site restrictions. However the future demands in
the northern portion of the distribution system have already
excesded that capacity, and a significant portion of these oce-
mands are currently being supplied by the Alexander Crr, Jr,
Plant.

Dues to the availability of extremely abundant ground water
resources Tor supply in the vicinity of the Mialeab Treatment
Plant, a=s well as available land for an additional treatment plant,
the Departmant has designed and is currently constructing a
100 mgd, plant just north of the Hialeah Plant, Engineering
investipations led to & decizion to build the new plant in two
stages. Construction of a first stage of 60 mgd. capacity was
biegun in 1963, when a 9.0 million gallon coversd ground storags

TOME OF COMCRETE. The pumping abalica af lka John E Preston
Pland requires vast amoants of concrede and reinfaced &laal.

: 4 3 -j
=iy 'ﬂ'ﬁkﬁv




s Sy R

reservair for treated water was completed and connected to !l”'
the Hialeah Plant, Since that time, construction of the John E ]i‘ L ir
Preston Treatment Plant has progressed. When completed dur- : , I|f1

ing 1967, the plant will be connected to the 9.0 million gallon _& e
reservadr and to the distribution system. It is anticipated that — .
the second stage of 40 mgd. capacity will be constructed prior

to 1975,
I
The Jlohn E. Preston Treatment Flant will be a modern, fully |
automated, softening and rapid-sand filbration type of water —

reatment plant, similar to the Alexander Orr, Jr, Treatment
Plant. |t will differ, howewer, in pumping equipment. It will not
hawve Diesel driven pumping wunits for discharge to the trans-
mission and distribution systems, Al units will be driven by
alectric motars Tor normal use — as in the Hialeah Plant. An
electric generator station, powered by either gas turbines or
Diesed engines, will supply the necessary power Tor the elec-
frically driven pumps in both the Hialeah and John E. Preston
Plants in the event of the loss of commercial electric power
service at either of the bwo plants.

TOHS OF WATER. Through Ehess filbers will pass tons of solterssd waler which will be clearsd of all
sedimant and will sperkle ay consemers' faucets flow with pane wabes.

]

i

5IN FOOT PIPE, In the construction of the John MORE CLEAR WATER, Completion of the consfruction of the fillsrs dor 1B John THE QLD AMD THE MWEW. Tha Mislesh Trealmanl Plant ociginaliy i
|

E. Pm=ion Treabment Plant, pipes wp to ¥2-=nches E, Pragfan Plant will provide the cuslomasy pure, cloar, scdlamsd mobar EallE in 1525, will be Inferconmecksd to iks Jahn E. Praglon Plast
n dismeter fBaes Deen gkl bed of 1866 fhrough pipes such ag fhase.

2 |
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ewliLLINE WATER™ TRAVELS. Through thess plpes fravels fhe finest quality water chemists can
provide. Instabistion of pipe lines s a conbinual projgeck Tor the Departmant b dalraar.

ACCURADY COUMTS. Ower 02000 water
mraadnrs Fave hean inslald (o el CONSUMES
of "Willing ‘Water,” Periadic Taile of melor
gocuracy e perfarmmesd on s=ach ol 1B ek,
It lakes many sizes and styles of melers 1o ac-

3 curabely measuee the demands of Gorsumers.

DISTRIBUTION

The distribution system is more than the silent unseen nat-
work of pipe lines, totaling 989 miles in length and extending
to serve every customer. This system is in service 24 hours 8
day. Pipes are sized to supply peak hour demands in the sys-
tem, and the diameters vary up to 680 inches. These pipes are
made of cast iron, steel, or prestressed-reinforced concrete.
Approximately 11,000 valves have been installed on the distribu-
tion pipe lines to limit serddice interruptions whenever répairs
or extensions are reguired. In addition, there is a shut off valve
an each of the 92,000 metered service |ines o customers.

Thie performance of the distribution system is monitored 24
hours a day by automatic telemetric devices which deliver infor-
mation to the water treatment plants. Radio communications



SERVICE = WHEN MEEDED. Twanfy-four hours a day = these crews and trucks are ready 1o pall.

between the treatrment plants and Distribution Canter are relayed
to mobile radio units installed in repair trucks %o that any dis-
ruplion of service in the distribution system can be repaired
within minutes after it oocurs

Each of the 92,000 meters which measure the volume of
waler to the customers is tested periodically for accuracy and
when nacessary, IS repaired or replaced. Thus a8 customer can
be assured that his water bill is based an the actual amount of
water used. Adequate capacity and reliability have been proven
characteristics of Miami's water distribution system since 1941,
the capacity — to meet the seeable future water demands; the
reliability — dependable service to each custormer, regardless
of location and varying seasonal needs,

TO ST THE JFB. The storage yoard af the Distribution Camler hid B0 essceiment of plpe Sitings
im &l sizes whisch will become paet of 0 vos? reEteork of paped in The distribolion gyelam

SERYICE TO & CONSUMER. fdechanical eguip-
ment B oused o install 8 servicd pipss Eadwmwan
thie waber main A & Slreel and ke cormETErE
proparty lina.




Cooperation with Others

Some years before the Miami Water and Sewer Board
was created, the City of Miami Beach made long-term
contracts to obtain its supply from Miami's water dis-
tribution system and treatment facilities. The City of
Coral Gables looked to the same =source for ils waler
needs not long aftersards.

Since 1941, the Board has continued to cooperate
with additional communities in an effort to help the
Greater Miami Area develop at a rapid pace,

Approximately 35 per cent of the population supplied
by the Department’s water freatment facilities reside in
seventeen neiphboring municipalities, And, an additional
18 per cent reside in the unincorporated areas of Dade
County.

During recent years in the history of Metropofitan
Dade County government, the Department of Water and
Sewars has diligently cooperated with the County gow-
ernment to provide water to the many thoussnds of resi-
dents in unincosparated areas. This has been accom-
plished by forming "Water Improvement Special Taxing
Districts" Water mains are designed and installed by
the Department, and residents in the [hstricts are as-
sesged the cost of mains borme By the Metropolitan
Dade County, while the Department bears the difference
in cost of larger mains reqguired for conformance with
its Master Plan, The resigdents thus benefitted become
retail customers of the Department, gnd are charged
the same water rates as customers residing inside the
City of Miami.

Eleven private water companies purchage the water
supply for various areas on a8 wholesale basis, then
distribute it through their own walter systems. Such large
valume purchases permil a savings to the customers of
these companies, which otherwise would have to pro-
duce and freat thelr own water supply on a smaller
scale at much higher wnit cost to their customers.

In recent years the Department has been rendering
sewage disposal service to the Miami International Air-
port, Key Biscayne and will serve the City of Coral Gables
in the near future,

COOPERATION WITH OTHER COMMUNITIES

Percent of the Total Population Supplied By Department

Gty GE MM L oo eoee b eia s e L -
Other Municipalities ... ........ R e e L
Unincorporated Dade Coumty . .ocvvwvrrrorasa- 18%
POPULATION SERVED
BY DEPARTMENT OF WATER & SEWERS
RETAIL SERVICE AREA

Population
Cily of MiEmE S e e N e e s e L
MIgLESHOrE - o s e T TR e A
B e e S e e e AT 2,500
By B T | e i e g o e e S e 53,500
TOTAL RETAIL POPULATION . ...........q. 407,770

WHOLESALE SERVICE AREA — POPULATION SUPPLIED

Mumicipal:
Miami Beach Fermanent .. .......c0vureins
Miami Beach Average Tourist Season ... .. ...
i E e T e R R e e e
B Rl R R e R e
ST ] i e e e S e
2| B R T et e s e e e R
Bay Harbor fslamdds . o o i o s
R B e e e i 5
PO R T B W - T e e e
Virginia GARRME 0o oo v e e ;
Indian Creak WIHage-, .. o0 vorrrrres o s
L e S e R e SRR ol ;
P I e B e it B e i oy
E el W] 0o e e e e AT e
Total Private Compani®s ... ..o imnrarea-
TOTAL WHOLESALE CUSTOMERS . ........ ;
TOTAL PERMANENT POPULATION SUPPLIED ..... ...
(or 66% of Perm. Dade Co. Pop.)

75,100
123.000
83,300
11,950
3,300
2,000
3.570
5,400
2,750
2,750
70




COOPERATION WITH OTHERS

On this map ang shown the ratail
and whdkeiale water seriice areas

- CITY OF MIAMI

COLINTY
MUNICIPALITIES
PRIVATE COMPANMIES
Miami LHidities Inc
2 Mismi Lakes Utilities Inc.

: Dakridga Utility Company
Lake & Shaw ‘Wabss Comparry

. Brasdmecr Waler Comipany
. Commainity Utilkies
Couttiland Liilities G

a. Tragical Highlands Waber Compary
. Fapensuila UtNgles Corp,
. Comsumners Water Compary
Ky Biscayme Waker Do parmy
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For 16 Years-The same Rate

Since 1941 the cost af consumer goads has risen about 118%; wages
have increased 165%; chemicals for water treatment plants 245%; con-
struction costs for water works have risan 265%. Bul your water rate has
gone up only 14%. At the same time, approximately ten and a half millign
dollars have been paid into the City General Fund from revenua from
water bills. In 1965, the amount given fo this Fund was $536,000. With
increasing costs of maintenance and production, your water bill may not
remaln 25 low as it is today, but the indications on the graph on this
page show that the efficient operation and managament of the City of

Miami"s Department of Waber and Sewers assures that only a minimum
price increase may be expected. The Department takes pride in the fact
that its water consumers hawve not been subjected to the awerage in-
creases 10 prices which prevaill in nearly avery phase o F;..rl‘:ll.‘:lF.irlg in
today's markets

The varied achivities of the Department of Waeter and Sewers are dedi-
cated to safeguarding the public health: the Water and Sawer Board
administers them as efficiently and econormically as possible




Long Range Planning

The Water amd Sewer Board has been able to practice
the sound business of long range planning. with the con-
tinuity of administration to carry aut these plans,

Zince Its Inception, the Department has made constant
studies a5 a basis for sound plans,

Future water demamnds hawve been estimated, based on
past demands, for the projected needs of population,.in-
clustery, firg flow and other factors Future plant capatities
and financial reguirements have been determined.

in the past twenty-five years the water demand has in-
creased 490%. Studies show that by 1980 the total popu-
lation served in the metropolitan area will be more than
one million, with & normal water demand of 170 million
gallons per day. Durlng the 1980 tourist season, peak day
demands are estimated at 250 million gallons. The year
1980 is the design objective for present long range plans.

It has been a palicy of the Department to make freguent
engineering Imvestigations of the pipe grid system fo
determine capacity of the transmission and distribution
systems, Such studies hawe included flow messurements
and less of head tests,

Each year the Department is called upon to furnish water
to outlying areas — requiring studies of the feasibility of
extanding the serdice area limits

Ta produce additional lime for the two existing planis
and the John E. Freston Flant, now under construction, a
e lire plant is planned for 1970 at the Orr Plant,

The prasent tentative program of future improvements
is based upon the continued increase in population semved
and ifts demands. Any change in the anticipated rate of
increase will sdvance or retard this program.

Research to provide bBetter water for the public started
soan after the creation of the Board. For two years, starting
in 1942, a pilot treatment plant was operated to determing
the best and cheapest way to remave more colar fram the
walter leaving the Hialeah Treatment Plant Mher studies
were carried on, and when the Orr Treatment Plant was
complatéd in 1954, it included a complete research labora-
tary.

iy

LONG-RANGE FLANMIND. To moeel future walar afd sewsks demancs, the Oeginesedng Sectlon of the Departmint
wmrks »t future desipns of bobh water B Edwage Foelibie.
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1 Raw sewage, which has baen screened at the Miami
end, ks chlorinated and delivered to grit chambsers
whese sand and other mineral matter are removed,

Z The sewage then passes into the seration tanks,
where engine driven blowers pump tremendous guan-
titie= af air inta it, to provide the oxygen necessany
for stabilization. In the tanks, besides @i, a certain
arnount of sludge from the satiling tanks iz added, to
pravide the purilying organisms, to feed upon the
waste material. The sewage now conlaining 8 bio-
logical T, 8 substence jell-like in appearance,
flesws inta tha | ..

3 Final sattling tanks, whera the seftleable solids
separate and pass to the bottom of the tanks.

4 The cverflow from these tanks, called the final
gfflupnt.enters a channel on its way to the ocoan.

5 Chilaorine Is_.aujq-el;l far lur_l;har purification and the
final eMluent ks dischanged inta the sea,

6 Salids called sludge are continuously being e
moved from the bottom of the tanks. One-third of the
sludge goes back to Ehe apration tanks, the remainder
gaes to . ..

T The concenfration tanks, Hare the sludge s thick-
aned and pumped into ...

8 The digester tanks. The sludge solids are held
here for from &0 to 100 days. During this time abouwt

5% of the material is converled 1o gas. The re-
mainder, odar-frae liquid digested sludge, |5 piped
into shallow lagoons and is disposad of by spreading
on the plant grounds where it drees, oxkdizes and
aventually disappears entirely.

8 The sewsge gas goes o the scrubber, which makes
it fit to be wsed as fuel by the plant engines in the. ..

10 Blawer Building. There i3 alweys a half day's
supply held in raserve in Lhe ball-shaped storage tank,

11 These three unils (nol now in sl are held in
reserer for such time when the guantity of sludge
will be %o great that it will become necessary fo
dewater ard incinerate it

———————————————————————————————————————————————————————————————



THE CITY OF MIAMI

Sewage Treatment Plant on Virginia Key

Visitors to the nearky Babhama |slands are always impressed with the
crystal clear waters —a far cry from the pollubed wates which surrounds
larga metropolitan seaside cities. Old-timers in the Miami ared like 1o
recall when Blacayne Bay was sparkling and clear . . . and even the
Miami Rreer was free from odl slickerned debels,

Ower forty years of hard-fought effort to provide Miami with a proper
and adequate sewer system are finally showing promise that once again
our Bay and wabarsays will be beautiful and free Trom pollution,

The Miami Herald has called the results of the sewer system "a thrill
ing story in restoration of our natural resowrces". Few thought that the
huge modern sewage disposal plant on Virginia Key would so guickly
provide results of a drop in bacteria count in Biscayne Bay.

Miami's first sewars extended inland fram the river and westaard from
e bayshore, as far as ground contour would permit. Continued ©om-
plaints about unsanitary conditions caused the City, in 1924, to retain
a consultant hydrographer ta study the sewage disposal problam. Work
was begun with an experimental plant, but the bursting of the “boom®
and the hurricane of 1926 stopped all work until 1949 when a contract
was signed with consulting engineers to prapare a new Study and regort
on pollutlon control,

The report recommended the Sewage Disposal Project in its present
form, for an estimated cost of $27,100,000 to be met by General Obliga-
tion Bonds in the amount of $16,000,000, and Revenue Bonds for
$11,100,000.

Im August of the same wear, the City Commission adopted an ordinance
authaerizing and securing the Sewer Rewenue Bonds by a sewer semvice
charge equal to 100% of the water bills. This was to become effective
upon the initial operation of the completed project, The service charge

ADMIMIZSTRATION BEUILDIMNO. Offices and laboratories for the Sewer Divislon are locabed hene.

would provide the funds te pay principal and interest on the Sewer
Revenue Bonds and all operating and maintenance cests of the Sewapge
Dizposal Project

The project included a high rate activated sludge treatment plant to
be located on Virginia Key, offshore from the mainland, with an ocean
autfall extending 4,000 feet into the Atlantic Comiinmed
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-HERE COMES THE CULPRIT. Aaw sewsge which formaerly caused

poliuticn of Bisceyns Boy is now Nlosicg inlo Eha @l chambs=ys
whern sand and alher eningral matier are remaved, price 1o treatment
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THE CTry O MIEANI

Seware Treatment Plant on Virginia Key

wEEd

BIR = THE MAGIC IMEAEBIENT. High rale activabed shudge ireatment requnes iremandeos guaniities of air
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Construction began in 1953, Intercepting sewers were required 1o col-
lect sewage frormnm existing sanitary sewer systems which had outlets
discharging along the shoreline of the Miami River and Biscayne Bay.
These intercepting sewers extended up both sides of the river, and aleng
the shoreline of the bay at numerous outlets. By 1956, the sewage
treatrment plant was completed and the first sewage arrived at the plant
an Virginia Key,

Zince about 700 miles of city streets remained unscwered, the tax-

Codtiauas

SAFEGUAHOING MHEALTH Chemist Clammnce CHLORINE — THE FURIFIER., The addition ol
Harey combmually snalyses sampkess of Sesage chioring is cantinually applisd ot several points.

THE TREATHENT CONTINWES. Settleabds solids separste fmm the liouid CLEAR AMD CLEEM. The Amad affudnt from the pladt is inoHersive OUT TO SEA, &Mer a Pnsl dose of chlorine, sl =

amd pess 0 the botlom of these sclllieg tanks dor removal s aludga. 2= it lemwes the final seiflig tanks rady 10 e chbsnsatad, mumining bacieris are killed snd ihe plank effsent s
refchy for il jcaamey Io The sea
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POWER FROM SEWAGE, Thoss hugs gas-drives angines provide air and electricily for the plant.

- il i

payers approved another 39,950,000 General Obligation Bond issue
to provide & portion of these facilities. Some 85 miles of collacting
sowers have been built since that date by the Fublic 'Works Department
of the City of Miami. After the first two years of operation, the surveys by
the Health Department of Dade County and the Marine Laboratories of the
University of Miami indicated & pollution reduction of at least BS per-
cent in the Miaml River and in Biscayne Hay.

; & i, F
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WHERE B0 THE S0LIDS GOT Dégestors changes Tha soli mulorinls o liqusds and gases in 60 1o 90 days.

HAE SCRUBEERE meduce ulfidee im EiSed 1o provide plesl fual

Af present the sledge removed [n the sewape trestment process is
used to maintain the acreaga at the plant on Virginia Key and is also
used by the Parks Department which hauls it away in Bulle When the
design capacity is reached the digested sludge can be further pro-
cessed, This plant has a present capacity of 47000 000 million gallons
per day which can be expanded to 70,000,000 millien gallons per day
at modest cost.

COMPLETE DISPOSAL, The drying &nd burning of ihe final shedpe will lake place in thess
bl ings whan 1k guantity of shudps will be S5 kg that these processes will be required.



