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his design of a. rater supply distribution gate: is for the

village of Vemontville in Eaton County in the State of Michigan.

Yemontville is located in hilly country with no previous

water distribution and with no sewerage. It is a. smell taming com-

munity with no industry and no prospects of growth, Neither 1. Vermont-

ville a wealthy village. a. factor which has largely influenced the

design of its proposed water supply gates.

The entire cost of the project is to be raised by a bond issue

to be retired over a. long period. me indebtedness of the village will

be rather large. so filmughout the discussion and design. costs have

been kept to a minimum. It is the only way Vermontville can afford a

water mpply for the public.

The source of water is to be non wells driven in the central

part of the village. from the wells the water will be pumped to an

elevated storage tank and thence by gravity throughout the distribution

system to the consumer.

more is no water treatment plant.

the features of fine design included in this thesis are:

1. Design of the pipe system

2. location of valves and hydrants.

3. Design of the elevated storage tank in respect

to height and mcity.

4. A cost estimte of the systan excluding the

wells and pumps.



PART I

POPULATION MID CQISJPIPT ION S'lUDY

Bmgulati on and Estimated Growth

'Ihe village of Vermontville is a typical farm center with no

industry and with no reason for it to grow. It has had an almost con-

stant population for the past twenty-five years with a maximum of 585

in 1920 and a minimum of 564 in 194‘).

A comparison with other villages of the same type, population,

and lack of inmstry,shows no probability of increasing growth.

Hone of the standard methods of estimating the future pennie-

tion gap]: to this village as can readily be seen by looking at the

graphic represmtation of its youth in Fig. 1.

However. mme allowance must be made for the possibility of

gowth however shell that possibility is.

After considering all probabilities. 50 per cent was added to

the present population as a possible increase diring the life of the

system. This gives a worldng figure for design of 800 persons to be

supplied with mter.

gpnsumption rates

On comparison with otha‘ toms of the same pornlaticn, and con-

sidering the following item. a figure of 80 gallons per capita per day

was decided on as an average daily consuls-“non to be expected.

Factors affecting consumtion rates are:
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1. firstan will be metered.

2. There is m indsitry.

3. Average water rates are expected.

4. Vernontville is a mall commity.

5. Geographical location of VermontVille.

6. Quality of water expected to be @od.

7. Normal pressures will be maintained.

8. more is no smverage system.

A break chm of the expected average daily consumption rate is

shown in Fig. 2.

 

 

 

Use 2 Gal. per capita per day I Per cent of total

» z : —— A a
mmestic 3 ‘D t 50.0

Cornercial : 10 i 12.5

Public : 20 i 12.5

Loss and waste I so : 25.0

'ibtals : w : 100.0

3 !
 

‘ihe maximum daily consumption rate can be expected to be 1%

per cent of the ava‘age day or 140 gallons per capita per day.

The mximm hourly consumption rate can be expected to be 150

per cent of the maximum day or 210 gallons pa‘ capita per day.

The fire demand is determined from fivicliling'e ibrmla on the

basis of fire stream of 250 gallons per minute where

 

Q = WO/I’Opulation in demands” . Q = 700/300 """’ . 625 gallons/min.

The total demand at any time is equal to the maxim hourly
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rate plus the fire demand or 210 gal/capita/day '-' 115 gal/min

1* 625 gal/min

Total " 740 gal/min

or 43.4w gal/hr.



PART II

WATER III SMIBUTI (II 381‘”?!

The water distrihltion systen includes the pipes and fittings.

valves. hydrants. meters. and overhead. storage necessary in controlling

the water from the pumping station to the consumer.

mstfibution Pines

Location

All water pipes mom on the maps are placed as near the pros—-

pective consumcn's as possible. A few dwellings desirous of water are

neglected the to their isolation which mices the price of service too

great.

The centers of streets were reserved for possible future sewer

installation. and the water pipes are to ‘be placed between the street

edge and curbs at a. minimum depth of 4%; feet. Since these are design

and not constmction maps. the enact locations of mains are not shown.

'me pipes are shown on the side of street containing the greater number

of prospective consumers in order to conserve expenditures in service

pipe installations.

Gross connections are as close together as economicaliy practi-

cal. The dead ends although not good design, were unavoidable (he to

street layout and extra. expense involved in closing than in. All dead

ends are fi tted with risers for flushing if a hydrant is not on the end.



 

Trial and mm has proven the best method of desigiing the

sizes of the pipes in a distribution system.

Since the systen is of the gravity flow type, the writer first

secured elevations of all street intersections and of the prospective

site of elevated storage. He found the bulk of the town fairly level

except for the end of South Hain Street which was 100 feet below the

ground level of file storage tmk site.

The governing features of design are the desired fire flow

and pressure at the most distant points firm the elevated storage. and

a. minimum desirable size of six inch pipe as recommended by the National

Board of Fire Underwri tere for satisfactory hydrant supply. Five hun-

dred gallons per minute at s minimum of 20 pounds per square ind: pressure

is recommended by the National Board of Fire Underwriters, and these

figires were used to determine the satisfactory size pipe lines. These

were determined by the head losses in the cast iron pipe from storage

to outlying points of the system, using the Hazen-Hillims formla and

desi"’ning for 20 to 33 years hence.

me differmt heed losses for trials of different size pipe IBTO

compared with necessary height of elevated storage until the discharges

at the control points of the system were as sham in Fig. 3. ‘ihe dis-

charges shown are from a 100 ft. storage tank timing: the size pipes

shown on the mere.

The total water consumption for other than fire does not enter

into the design of pipe size because it has sich a slow rate in compari-

son to fire demand.



 

 

Fig. 3

I I T I I

location I Distance I Equivalent I Loss of I Read loss/ I Recharge

I from I pipe size I hydraulic I 1000' 8 in gals.

I elevated I I head in t I per min.

I storage I t ft. at I I

I I I eoflnn I I

End of H. train I SILESOT I 3.4" I 65.3 I 18.95' I %

I I I I I

" " S. " I 3900 I 5.0 I 173.8 I 44.5 I 530

I I I I I

" " E. " I 4110 I 6.5 I 72.3 I 12.3 I 610

I I I I I

" " s. " I 2810 I 6.3 I 87.4 I 33.1 I 845

I I I I I
 

Valtles and F1 ttincs
 

Valves are located in the $811531 in sich a manner that no more

than two blocks and not more than a. thousand feet of pipe need be iso-

lated in event of a bad leak. They are so arranged that ‘ not more than

two or three valves need be riosed to do this.

Crosses or toes were placed at all points where streets may be

devolOped in the “future requiring additions to the system.

All valves are gets valves that can be oprmed and closed from

the surface of the grouncL

Hydrants

Hydrants are located on corners throughout the system wherever

possible with 800 ft. as the minimm distance between. Exceptions are

found in cases of isolated groups of homes which resulted in a consida-

able saving.

Ibrdrants are all on the 831218 side of the street as the pipe

which saves the additional cost of crossing streets and redices head

loss in the branch pipes.
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Wi th hydrants arranged as snows on the map. there can be

at least four streams available on any building.

The hydrants are to be six inch. Uprld'lt. with two outlets.

A mte valve is placed in the braid: pipe near the hydrant.

Pressure

With the determined 100 ft. storage tank. the available head

is 115 to 12D feet. Other than the case of fire, this head will main-

tain a pressure of 45 to 50 pounds per square inch tbrmgnout the

system. ‘lhis is an entirely satisfactory figire. for there are no

buildings of over three stories in the millage. It is also the

recmended pressure for cast iron pipe systems.

Elevated Storage

036

The elevated storage tank will serve numerous needs of the

system They are:

1. Insurance against power failure or break down of

pumps by the storage of one or more dye 811an

of water.

2. The equalization of hourly and daily fluctuations

of demand.

3. The equalizing of pressuretr domestic service

and for fire lighting.

4. The maintenance of nearly uniform head and di 3-

dxarge for pumps. thereby reaming; Operating costs.
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5. Improvement of pressures at distant points from

the storage (hiring maximum demand.

6. It will avoid 24 hour pumping operation in this

installation and permit pumps of sreller capacity.

thereby r ednci ng cos ts .

'lhe type storage tank will be of steel construction and built

entirely above the gound. It was previously determined in the study

of pipe sizes to make the heig'zt of the tank 100 ft.

Canaci fix

The especiw of the tank is designed in respect to the purpose

it is intended to serve as well as safety and economical Operation cos.

In this case. the capacity is based on the storage nee-<ssary to

equalize the pumping rate plus storage of fire flow for a minimum of

two hours. The storage necessary for equalizing the pumping; rate is

figured at 25 per amt of the maxim day? consumption. Storage compu -

tations are shown below:

25 35 max. day = 210 x me x 0.25 42.000 gel.

2 hr. fire flow a 500 gal/min = 500 1: so 1 2 a glow - b

Total storage needed : 102.000 "

Use a 100,000 gallon tank.

Location of overhead storage

The selected location of the tank is shown on map 1. It is

located on the same preps-arty wit: the proposed site of the two wells.
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This point is centrally located to the distributing qstem. Being a

tree type system. its location insures equal fire flow to all extreme

points.

The tank is on ground of relative high elevation which gives

the system as added natural head.

Using the same ground for storage and wells results in a

saving of real estate expenditure.

Service nines and meter;

The cost of service pipes from the main to the residence will

be borne by the resident. This service pipe consists of a corporation

cock tmgped into the main. connected by a lead goose neds to s galvanized

iron service pipe enrich ends in a shut off valve at the curb stop. ‘ihe

shut off valve is of the type that has a telesc0pic ri oer wanting the

valve to be controlled from the surface of the ground.

The resident will also extend the service int) his building

where the village sill install a meter.

fibers are 200 services in the system and likewise zoo meters to

be installed.
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PART III

ESTIMATE 003'}? Q ms SYSTEM

The following cost estimate is not a figure of total cost to

the village for a complete waterworks system. Elhe figures sham refer

only to the cost. in place. of the storage tank. all pipes inchiding

fi ttings. valves in the system meters. and fire hydrants.

All prices used in these computations are derived from current

engi neering lists and from recently awarded contracts for waterworks

construction of a similar size md locatiwn.

The cost of the meters applies only to the 330 residait and

mercantile establimnmts that have indicated their desire for water

service.

Cost of elevated storage tank in place - 100 ft. structure

of 100.000 gal. cqaaciw.....................................$6,000.00

36 valves installed Q $50.00.....u.......................... 1,800.00

200 meters installed 9 $5.00................................ 8,000.00

35 6" Easy hydrants installed. including connection

to pipe and gate Valve betwem @ $150.00............n....... 53250.00

Pipe installation including casts of pipe and fittings:

1.210 ft. 8' 1'."in C} $3.25/ftgeeeegeeeeeeeeeeeeeeeeeeeoeeeee. 3.935000

18.5% ”0 6” Pipe 0 $3.75/ft00000000.OOIOIOOOOOOOOOOOIOOOOO. 51.000000

1.900 ft. 4. pipe G $2.35/ftee0000000000000000000000.0000... 4.275000

 

TOtenlooeeeeoeoo$8502600m



LI 31‘ OF RbL's'? 21‘ "$407.3

Water Supply Engineering. Babbitt 8: Boland. 1931 LicGra' Hill Book Co.

Water Supply 3: Sewerage. Steel. 1938 iicGras Hill Book Co.
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