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WALER SUPPLY
OF

ROLLA, MISSOURI,
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An esgential feature of a prosperihéﬁggﬁn_ﬁsréigyéiem
of water supply, to protect property fggmlfgégésbb§hgifg_gﬁ&>
to furnish water for domestic use. . [

Rolla, a town of about fifteen hundred inhabitants,is
without a proper water supply, in consequence of wnich it has
suffered many losses to property, whien could have been averti-
ed, or at least diminished, had the proper protection been at
hand.

At pregent the only fire protsction the business part
of the town has, is derived from one large cistern placed on
the prineipal street, while the protection for the residence
portion, is derived from private cicterns. The quantity of
water in these cisterns is dependant on the amount of rain-
fall, which in this region is very uncertain; therefore, when
there is thne greatestvdemand For water in these cisterns, the
quantity may be insufficient to meet the necessary require-
ments.

Hence the reason for selecting this subjeet for our

thesis.
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lhe only source of water supply for Rolla, which can
be taken into account, witnout involving undae expense, is a
lake situated about a half mils north of town, known as T.ake
Frisco. The area drained hy this lake is ahout 100 acres
and its contents at low water, approximately ZOOQOOO cgllons.

These fieires are bhased upon a survey and scundines
made two vears aro; but it is safe to 3ay, that during the
greater part of the year the contents rancse nearer the
15poq000 mark.

This water will require filterine beforeAgufficiently

pure for household use.



FI1LTER,

The filter is to he of the gravity type. The filterine
material is to be of sand, ~2ravel, brokasn stone, charcoal and
coke. This will necessitaie two tanks, one large one, and
one small one. The larse tank will contain:=-

One 10" layer of 2" broken stone,

" 6" " " ordin&ry gsravel,

" 8" " " fine sand.
The small tank will contain:-
One 3' layer of loose coke, and

"o " " fine enarcoal.

From all the data avaalable we calculate that a filter
made as described above, will nsve a capacity of 200 gal. per
sq.ft. per dav.

Allowing 24.8 ral., per capita as daily consumption, or
a total of 1500 X 24.3=3728C =~al. daily, we dimension our

filters as follows:~
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Large tank 37280/é00==186 gq.ft. are necessary for bot-
tom area. »Dimensions 20'X 10'X 10', This will leave a pres-
gsure head of 7' above filterings material.

Small filter, 6'x 6'x 6'.

We estimate 37230 esal. as sufficient for average daily
consumption. In order to provide for any consumption above
the average, the water will pass from the filter into a reser-
voir, whiefsi will contain a suffiecient amount of filtered water
to meet any demand.

Amount of filterirs material required, with ahove di-

mensions, will be as follows:-

2" RBpoken stone 6. cu.yds.
fravel 3,75 ¢
Sand 10. ren
Charcoal 2.7 "o
Coke 1.5 ton.,

Only sand which will pass throush a #30 (900 mesh)
geive shall be used in this filter. Tor our purpose 5 cu.yds
of sand will be ample, but allowing 50% of the ordinary sand

a8 too coarse - to pass throusnh seive - we estimate amount of
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sand bought as 10 cu.yds. Roth tanks are to be lined with
galvanized iron. Filtering material in each tank rests upon
wire cloth whien is supported by 2"x 3" wooden joists, placed
one foot apart, ¢ to ¢ supporting 2"x 4" stringers placed one
foot ¢ to ¢, and arransed as shown on Plate A,

The tanks are covered by a sihed which is shown in de-

tail on Plate R.

VETHNT 0F CLEA'TING TANKS.

To elean thne filter it will be necessary to scrape off
from 1/2" to 1" of the sand of the top layer. The remaining
gand snould then he stirred so that it will not c¢log up and
become too compact for the ready flow of water. When the sand
has heen scraped off to a depth of about 4", new sand should
be added 'intil the layer reaches its oricinal thieckness. The
sand whiech has heen scraped off may be washed and a~ain used.

This operation of cleaninsg should be performed about
once every two weeks, oer at least once a month. The charcoal
and coke need not he cleaned so often as the sand hut should

he taken out and wasned ahout every sgix weeks,



The pumpins from the lake to the reservoir will be done
by a wind mill, havine a 16 ft., aermotor on a 100 ft. steel
tower, The situation of wind mill is shown on Plate 1. The

properties of this wind mill are here riven:-

Weirht of 100 ft, tower 5750#
" " 16 " aermotor T 22004
Mapacity of wind-mill 1470 =al per hr.

fhe corner posts of the tower are to anchored in brick
mascnry. The dimensions are miven in sketeh.
|>\z’ . . .
’w A Nimensions of excavations are

N
‘/\{\%
\:'\

Allowine 500 bricks to one cubic yard; the four found-

4'x 4'x 6'== 3.55 cu.yds or,total

4 . '
2 excavations for anchor posts —.

& 1420 cu. yds.

ations require 4.16 cu.vds., or 500 x 4,16= 2080 brieck.,
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fhe water is purwed to reservoir from a cistern situa-
ted immediately below the aermotor. The dimensions of exca~-
vation for this cistern are 8'x 8'x 80'=47.5 cu.yds.

The walls are to bhe of hrick, 9" thick and laid in Lou-
igville cement mortar, Inside dimentions are 6'x 6'x 20'.
The floor for pump will te pla-zed 14' from bottom and made of
2"x 8" joists placed one foot apart and covered with board
floorin~r., o0.8q.ft., will rte reqaired for joists and 36.sq.
ft.,for floorines (2, M,,,

Number of bricks reqaired for linin~= 8000, Water is
conducted toe cistern from the lake tnrousn a 4" cast iron pipe
whieh maxss eonnection with cistern as sihown on Plate 1.

Ine pipe extends into lake 100' and at the end is pro-
vidad witn a screen.  “lope of pipe=.4' in 100",

Trenechin~ for this pipe egual 31 cu.yds. [lhis pipe is

provided with a ~ate as s310wn on Plate 1,



RESERYVOI R,

The gsite of reservolr is snown on 2late 3. Tts eleva-

tion is 90' akove low water mark of lake. Dimensions of res-

I

ervoir:

Zottom 20'x 20', Slope of =ides 2'.1, Top 60'x 60",
cepth 17" makin~ a ret capacity of 23480 cu,ft., or 129022
rallons.

Pegervolr is to he mades partly by excavatine and part-
1y by “ankines -- 7' of excavation will yield about enourh ma-
terial for 3' of bankine whieh is to be 4' »road on top.

The hottom and sides of the reservoir are to be lined

witli paddle made up as follows: -

Coarse oravel .75 eu.yds.,

Tine " 26 " "

Sand J117 "

Mlav W10 0t n

Total 1.26 " " {Fenning)

Total amoant of puddle required 160.9 cu,yds. or
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96 cu.yds. of coarse gravel,

xz " " fine "
14 " v " gand and
19 v v " elay.

LAYI NG PUDDLE,

Gravel is to he spread on in layers of 2" thickness.
Mlay is evenly spread on over gravel and lumps broken. ‘The
sand is then spread on the clay and the whole thoroughly mix-
ed by passins a harrow over it. After this, ie done, it must
be rolled with a heavy roller, the layers heving first been
moistened, just so they will mix well under the roller and
hecome & ccmpact mass. The next lavers are put on in the same
manneruntil the required amount of puddlenhas been putl in
place. f(Yannins)

Rip Rap is placed on top of puddle on slope walls. In
this rep rap, stones must not be lsss tnan 4" thick and 12"
lonz. They are to put in place by hand,making a uniformly

sloping bank; careful atteatior reinr paid to the selecticn
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and plaeing ef stenes at all angles. (Baker.)

An eutlet pipe is plaeed en the nerth side ef the res-
erveir fer the purpese ef diseharging all the water when clean
ing beesmes necessary.

Cennectiens fer all pipes are sghewn en Plate 2,

The pipe is to be made of east iron, part of it being
6" in diameter and the remainder 4".

The plan of the pive line is shown on Plate 3,

Total lersth of 4" pipe required 14494

" " Ul g " " 420-5'

Total lensth of pipe reguired 18759
GATES.

A number of sates will be placed on line so that a por-
tion of the line may be eut out ard be repaired withoat inter-
ferino witn the flow of water in the remaining portion.

The position of these severwl gales are shown on

Plaze 3.
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F YR RANTS,
T . AU
In all there will be 25 hydraents, their positions being
shown on Plate 3. It wil)l be noticed that, in cese of fire
in any hloek, water can he drawn from two hydrants sirultane-

ousliy

TRENCHING.,

DimengiOte of trerch for pipe line are 1.5'x 2'x 18759
equal 3130 cuiric vards.

FITIING CF {RANOR: ATter pipe is laid in position,
dirt is to be 7Tilled ir arouand it and tamped, so 23 to cive a
co0d scolia bearine Tor ine linea.

ine dirt in the upper portion cof the trench need not he
tamped. This also applies to the trench joinin~ lake and

cistern.



HEADS AC ELEVATED POINLS 07 TOWh,
SN (10 1o ISR -
In findin~ eleavation of different pointe on sireets
alon~ whieh the pipe line is laid, the followins data was ob-
tained. The elevation of the R.M. at the School cof Mines being

taken 8sg refersnce’ -

POINCLS, ELEVATION, HEAB,
B.!"e at School of Mines, 1138,23 32.85
Site of Reservoir 1171.08
ReM, at lake 1084, 46 37.5
Sixth end Pine 1089.,7 31.38
Sixth and Olive 109¢.6 74.48
Second and “edsar 10943, 61 78.4
Eisht and “edar 1106.6 65.4

Flevations were taken at intersection of streets, and
at mid-peint of tloeks. The notes =iven above are select-

ed as rein~ most elevated points in the city.



TARLE SHOWING T.08S OF IEADS DUE TO FRICTION,

POINT HEAD LOSS REMAINING HEAD,
Risht & Pine 64,09 1.56' 62,53

" " Cagar 65.4" 5, 60."
Sixth " Pine 81.38" 1.83" 79,55
fecond and Cedar 78,4 12.21" £6.19'
Sehool of Mines 32,85' 6! 32,25

Sixth % Olive 74,48" 3,67 70 .81



ESTIMATE OF COST OF SYSTEM
== e e 00000 e s

cosST OF (RAVITY FILUER,

6 cu.yds.of broken stone at .75 per cu.yd. 4,50
3,75 ecu.yds. of eravel " 75 " " 2.81
10 " "  Sand " 1.75 " " 17.50
2.7 " " charcoal 2,70
1.5 ton of coke 11.00
Wire cloth 53,90
Galvanized iron linirs 68, 60
Tumher (Labor ect.) 69.00
Lumber for ghed (Lahor ect.) 83.75
One 16' Aermotor ) Mapacity 1470 ~al, 125,
J per hour.

" 100' Steel Tower ) 360,

" Pump [Comhined air chamher & head) 15,
Foundaticn for tower 16.64
Tayin~ foundation 6,24
excavating for same 4,26

" " cistarn 14,25

Walls for " 70,



Liining the cistern
Tumber for pump platform
xcavatino and bYarking reservoir

408T OW PUNDDLE,

96 ecu,yds. o coarse sravel at 75 per
33 " " fine " " W75 "
14 " " sand " 1.75 "
19 " " clay " .40 "

CO8T O% LAVING PUNDDLE,
tost of Rip Rap (Layia- ect.) at 1.50 per
14494' of 4" cast iron pipe
4265' " g" ™ " "

10,4" gates at 6. 30

54‘ 6" " " 11. 60

Five 6" Uydrants at 29.40)  Freient
) incuded.

Twenty 4" " ! 20.40)

3211 cu.yds. of trenchinas
Lead and packings for 4" pipe

(1] L[] " " 6 " “

Layine 18759' of pipe at 16€ per &L ft.

) Pipe ert. 304 per 100
Yreisht on ahove ) Jeag sct. 254 * v

Total rost

cu.yd.

C loydn

24.
1.07

235,

174,37
2524,
1079.20

63,
58,

147,

408.

802,75

310.17

148,42

187.59

1132,46

—  ——— - =

$8408.59



The prices river above on hydrants, pipe, ~ates, aer-
meter ect., are catalosue prices.
Prices on masonry, buildin~, &e., are prices as obtain-

ed from Rolls contractors.

i Hbeoticeg
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ADDENDX»{A".

Another possible source for water supply is & spring
situated about a mile-and-a-half south east of the business
part of the town.

The flow of the sprine was measured and found to he
18 zallons per minute, or, 1080 rallons per hour, which would
be sufficient for a maximum daily consumpticn of 17 gallons
per capita.

POWER.

Eirhteen mallons equal 2.41 cu.ft.,,discharrse per min-
nte, 2.41 ecu,ft., equal 150,620 pounds. 165 ft.,is the
difference of elevation between water in cistern, at spring
and reservoir.

150.625 x 165 24853 ft.pds.,or, about 3/4 horse pow-
er reqguired.

fherefore the wind mill of the foresoins estimate would
furnish enouash power for pumpinrs, The capacity of the wind
mill areinst a head of 165 ft. is 1030 gallons per hour,which
would supply watier enoush for & maximur daily consurpticon of

16.5 zallons per capita.



PI1PE L1INES,
e e 20 OFO0 e e e e
The digtributine mains of tnis system would be the same
&8s in the firgt syvstem. The 1700 fest o pipe conveyinsg water
from Lake Frisco to the Reservoir woild not he needed; but,as
the sprins~ is 4920 feet from th2 nesrest main, 4920—1700 ==

3220 Ft.,would be the additional lensth of 4" pipe need2d.

00 ° L,
Cost of first system §3408, 58
Dedaction (Filtar, satss &c.) - 306.96 e
$8101.63
Additional cost for extra pipe,
trenchins &a. - %924.86 _
Togal cost $9026.49.

)

Tne advantane o0f tinls system lies in the purity of the
water, which would dispense with tne use of a filter.

I'ne disadvantaces are

l1st, Increase of cost,

°nd. 1t furnishes only 16.5 ~allons per capita per
diem.

2ra. T[he dischar-e at tils sprins was measured witinin

a week after heavy rains; and data as to its unifermity of



flow were not availsble., 1t is very prohbahle that the dis-

char~e in dry weather will {all s.crt ot this.



A DD ENDMWN



-1~

Tl

ADDENDR "R".
S et e s

(he following is & commendable degisn of a system wherc
water for fire protection of tne business part of town alone
is desired.

Trie desismn is based upun the metnod of ohtainins aish
pressure by means of compressed air.

-~ S O0CURCQCE - .

Weter will he taxen from the mill pond, walech is situa-
texen 7th and Oag streets.

- P L AN T.-..

The plant will be situated on tae hank of this pond
near the 8th str. side, ard will consist of two tanks 8' dia.
and 30' lonw,

Trhege tanks are connzsecied with an air corpresser as
siiovn nn Plate 1. Wihen the compressor is in operation air
is drawn o1t of one tank and forced into the other whini is
filled wita water,thus forecin~ this water oat at a nirn pres-
sura, (he mains also act as a reservoir, supplvinr- water im-
mediataly, when a hydrant is openca. While air is hein~ drawr
oat of ocne tank to he foreed into tne otaer, water from the

pond rashes into the first tank to take its place. Tlhus each



tank is alternately filled with air and water, as a contin-
1018 pump. A water gaace is fixed at the side of each tank
80 that the neisht ef water is known at any tine.

To illustrate: Suppoge a fire alarm tuv he scundcd and
the attendant finds tank 2 filled witn walter. ie must first
.start the compressorf tnen open valve R and turn valves A and
A' to the risnt and left respectively as far as they will al-
low, When the water in tank B has dropped to the hottor of

ruace and that in A hag risen to the top, valve B is clesed
and ' opened; valves A and A' are tien reversed, tnat is,
turned to the left and ricnhl respectively. This operagion can
e repeated as many times as necessary.,

---PRESSURE, - -~

The pregssure in the tanks can he computed hy the formula

p+14.5 _ _pa-+14.5
2 v v,

Allowing 100 pounds &g pressure on tne water just as
it leaves thie tank wWe have
I, #14.5 g 114.5 Therefore p= 214.5
22500 11250

will be the pressure per squaare inch on sides of tank. This

will require thickness of metal to be 1 inch.
2

* 422-/7,¢&j4;ﬁf/944¢g7¢¢aaa»4-aanl/«iioorziaulrggkzzféleé’4ﬁ’



-=-P O WE R, -~
A small zasoline enmine of 3/4 horse power will furnish
giufficient power for operating the compressor. Jompressor

. . . . Y 1
used will be same ag shown in Fir. 6,Pacre 11,Merrill Mfaz. Co s

fatalosue. ‘The enesine and compeessor combhined 1s shown on
paze 18 same catalosue.

-~ MAINS, -—--
Pipes are to be 6" in diameter and of cast iron. They ¥
will be laia on the followins streets:
8th,from pump houase to Pine; Pine, from 8th to 6th; 7th, from
Pine te Elm. This will require 1600 ft. of pipe.
-4 Y DR ANT S,---
fiydrants will be distributed as follows: 8tir & Flm,

8th % Pire, 6th & Pine, 7th & Pine, 7th & Flm.
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