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An essential feature of a prosperi~~ town is a system

of water supply, to protect property

to furnish wate~ fo~ domestic use.

" I ,', " I"

fl-,om l~d ~ ~"~'9'·, by: 'f\~'~e ,,-'i~d"
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~olla, a town of about fifteen hundred inhabitants.is

withOl1t a proper water supply, in consequence of which it haa

suffered many losses to property, which could have been avert-

ed, or at least diminiShed, had the proper protection been at

hand.

At present the only fire protection the business part

of the town has, is derived from one lar~e cistern placed on

the prineipal street, while the protection for the residence

portion, is derived from private cicterns. '£he quanti t}T of

water in these cisterns is dependant on the amount of rain-

fall, which in this re~ion is very uncertain; therefore, when

there is the ~reatest demand for water in these cisterns, the

quantity may be insufficient to meet the necessary require-

mentle

Hence the reason for selecting this sUbject for our

theais.
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fhe only source of water supply for Bolla, which ~an

be taken into account, without involving und~e expense, is a

1ake si tlla ted about a hal f mil-3 north of town, known as IJake

"Frisco. The area drained by this lake is about 100 acres

and its contents at low water, approximately 7000000 ~allons.
I /

'Chese fi ~ lres are based upon a survey and s()undin~s

made two years a,noo; hut it is safe to 3ay, tha t d\).rin~ the

~rea tel" pai.~t 0 f tIle year the conten t s ranF'"B nearer the

15pCi OpOO mark.

this water will require filterin~ befn~e sufficiently
A

pure for household use.
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The filter is to be of the gravity type. The filterin~

material is to be of sand, ~ravel, broken stone, charcoal and

coke. 'Chis will necessi ta"e two tanks, one large one, and

one small one. The lar~e tank will contain:-

One IOu layer of 2" broken stone,

" 6" " " ordina.ry t~rave1 ,

" 8" 1t " fine sand.

The small tank will contain:-

One 3' layer of loose coke, and

.,
~"

If " fine charcoal.

From all the data ava~lable we calculate that a filter

made as described above, will nave a capacity of 200 gal. per

sq.ft, per dave

Allowing 24.8 Gal. per capita as daily consumption, or

a total of 1500 X 24. d= 37280 ~al. dail~T, we dimension our

filters as !ollows:-
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IJargoe tank 3728n/2()() =186 sq. ft _ are necessary for hot-

tom areao Dimensions 20'X 10'X 10'. this will leave a pres-

sure head of 7' above filterin~ material.

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

We estimate 37230 ~al. as sufficient for avera~e daily

consumption- In order to provide for any consumption above

the average, the water will pass from the filter into a reser

voir, which will contain a sufficient amount of filtered water

to meet an'Jr demand.

6. eu.yds.

3.75 ff "

10. n "

2.7 " ..

1.5 ton.

Gravel

Sand

rhareoal

noke

Only sand which will pass throu~h a ~30 (900 mesh)

Amount of filteri~~ Material required, with ahove di

mensions, will he as fol1owB:-

2" Broken B tone

seive shall be used in this filter. !:i'or our purpo Be 5 Cll. ~rds

of sand will be ample, but allowing 50% of the ordinary sand

as too coarse - to pass throu~h seive - we estimate amount of
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sand bought as 10 cu.yds. Roth tanks are to be lined with

galvanized iron. FilterinR material in each tank rests upon

wire cloth which is supported by 2"x d" wooden joists, placed

one foot apart, C to c supportin~ 2"x 4" Btrin~ers placed one

foot c to c, and arran~ed as shown on Plate A.

The tanks are covered b~r a sI-:led Which is shown in de-

tail on Plate B.

_ ~ • _ ~ __ u /1#- _ _ _ _ _ _
., ., I

To clean the filter it will be necessary to scrape off

from 1/2 ft to 1 tI of the sand of the top layer. 'rhe remaining

sand should then he stirred so that it will not c]o~ up and

become too compact for the readr flow of water. When the sand

has been scraped off to a depth of about 4", new sand should

be added until the laJrer reaches its ori~inal thickness. The

sand which has been scraped off may be washed and a~ain used.

This operation of cleanin~ should be performed about

once every two weeks, OE at least once a month. The charcoal

and coke need not he cleaned 80 often as the sand ~ut should

be taken out and washed about every six weekSe
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The pUP.'lpinp; from the lake to the reservoir will be done

hy a wind mill, havinIT a 16 ft. aermotor on a 100 ft. steel

tower. fhe situation of wind mill is shown on Plate 1. The

properties of this wind Mill are here ~i~en:-

Wei~ht of 100 ft~ tower 5750df
/I

" " 16" aermotor 220 of:

r.apacity of wind-mill 1470 ~al per hr.

Tr-~e earner posts of the tower' ar~ to anchored in brick

masonry. The dimensions

(>\z.
/,,~\l'
~~2'
~V

are r~iven in sketC1:1.

Dimensions of excavations are

4 • x 4' x 6 I .~:::!. 3. 55 cu. ~T d S 0 r , tot a 1

exc~vations for anchor posts ~

1420 cu. yds.

A110win a 500 hricks to one cubic yard; the four found-

ations require 4.16 cu.;rds., or 500 x 4.16=-2080 brick,
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rhe water is pu~,ued to reservoir from a cistern situa-

ted immediately below the aerrnotor. fhe dimensions of exca-

. 8 ' 8 ' 80 '_-- 47. :"vation for thIS cistern aY-e x' x v cu.yds.

The wall s are to be of brick, 9 tt thick and laid in Iou-

isville ~ement mortar, Inside dimentions are 6'x 6'x 20'.

The floor ~or Pll~p will te pla~ed 14' from bottom aDd made of

2"x 8" joistB placed one foot apart and covered with board

floor-in·". 6'). aq.ft., will ce req;.lired for joists and 36.sq.

ft. ,£'or floo!"in!" (~.~.K.~.

Water is

cond11cted to cist'3:rn from the le.ke tllrO~l!".rl a 4" cast iron pipe

whic~ mak~s connectio~ with cistern as ~~own Gn Plate 1.

·t'ne liipe extends into Jake 100' and at the end is pro-

vided with a screen. ~lope of pipe=:;: .4' in 100'.

'fY'enchin rr for thi s pipe equal ,31 cu. y·ds.

pro vide j 7/ i t'1 a l"l' a t t? a s '3 ~lOWnon F18. tel.

fl1is pipe is
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[he site of reservoir is s~own on ?late 3. 1ts eleva-

tion is 90' above low water marK of lake. Dimensions of res-

ervoi.r:-

"i:;ottorn ~n'x 20', Slope of sides ?' .1,('op 60'x 60',

... erjt.h ]0" . n C)'748 f ) "t_ L' ~ mak 1 n'1' are t (! apac 1 t ~r 0 I "J,.J. '. \. C ~1.:1 "

rrallons.

or 129022

~eservoir is to ~e ~a18 partly hy excavatin~ and part-

ly by bankinfl' 7' of excavation will yield about enou~h ma-

t eria1 for 3' 0 f b an~{ i n po whiehis t 0 b e 4 t b r 0 ad 0 n top.

the hot tom and sides of the reservoir are to be lined

wi th pllddl e made \.lP as follows:-

Coarse n-ravel

4'ine

Sand

Total

"

7 r- cu. yds •• , D ,

• 26 .. ..

.11 tf n

• 1 S If tt

1. ?,6 " " (F8nning)

'fotal amOLffi t of pUddl e requi :red 160.9 cu. yds. or
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96 cu.yds. of coarse gravel,

, . It ,.
fine "33

14 " u tt sand and

19 " tr tf 01 a~T.

LAY INn P U D D L E.

- - - ~. - - ~ - • p' 00 0 - --. Or • .. • • .. _.

GrRvel is to be spread on in layers of 2» thickness.

0,lay is e'lenl~T spread on over n;ravel and lumps broken. 'rhe

sand is t~en spread on the c]a~ and the whole thoroughly mix-

~d b:r" p2ssino; a harrow over it. After this. is done, it must

be rolled with a heavy roller, the la~re~s h?cvinr; first been

moistened, just so they will mix well under the roller and

b~come F.. compact mass. 'rhe next layers are put on in the same

manneruntil the required amount of puddlehas b~en put in

pI ac e.

Rip Bap is placed on top of pUddle O~ slope walls. In

this rEp rap, stones must not be l'3sS than 4" thick p~nd 12"

lon~. Thsy are to put in plac~ by hand,making R uniformly

sloping bank; care~~l atte~tio~ bein~ paid to the selection
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and pl••in~.r atenes at all angles. (Baker.)

An eutlet pipe is plaeed en the nerth side er the rea

erv.ir fer the purp.se er diaehargin~ all the water when cleaR

in~ bee.m~a necessary.

Cenneetiens fer all pipes are ahewn en Plate 2.

P J PES.

The pipe is to he made of ea~t iron, p~rt of it bein~

6" in dia.meter and the remaind~r 4 tf
•

The plan of trle pipe line Ii shown on Plate 3.

'rotal ler:~th of 4" pipe req:.lired 14494'

tf " " 6" n " 42b5'

'rotal len~th of pipe requ.ired

GAT E S.

18759'

A numher of ;~atea 'Hill be placed on line 1il0 that a por

tion of the line May be cut out and be repaired witho~t inter

ferin~ with t~e flow of Nater in the rernainin~ portion.

The po ai t ion of these ileverr.tl gil. tes are shown on

Plate :3.
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In all tllere.will be 25 h:rdrants t tl-leir pOsil,ions 'beinp;

shown on Plate 3~ It will he noticed that) in CBse of fire

ill arlY l)}ock, water can l;e drawn from two hjrdrants siY!iult8.ne-

r R ENe H 1 N G.

D
nimer:.\io:-~~ of trer~cn for }Jipe Jine are ].S'x 2 t x ]{3759,

equal 313J CLlbic ~!aY'ds.

Aft~r 'pipe is laid in position,

dirt is to bl! 'ril1e(~ in a-rotl.nd it and tnmpect, so 8S to rrive a

aood solid hearin~ ?or tL'le ]j,ne.

'f,~'le dirt in tile upper portion, of' th.e trencrl need not he

tamped. This also applies to the trench joinin~ lake and

cistern.
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In findjn~ elevation of different points on streets

..Ion~ whi r h the pip e ) i:1 e i 9 ] aid, ttl e f 01 ] 0 wi ng da tawa 6 0 b

tained. 'fhe el eva tion of the R. F. a t the School of' r1ines bein g

taken as reference:-

FOlKES,

Si:e of ~eservoi~

Sitth 2nd Pin~

Sixth and Oliva

Second and :~edar

Eip'ht and r'f~d8_~

EIJEVA'fl OK.

11.38.23

J171 ct 08

l0841l..J6

10B9.7

1096,,6

1093.61

1106.6

HEAB.

32.85

87.5

81.38

74.48

78.4

65.4

Elevations were taken a~ intersection of streets, and

at mid-point of blo~k5. The notes ~iven above are select-

~d as h~in~ ~ost elevated points in the city.
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POINT

Sixth tt Pine

Ei!!ht & Pine

~econd and. r:edar

ltEMAl FI Nn 1-1 gAD.

62.53'

60. I

79 • 55 t

66.19'

32.25'

70,81

HEAD LO:";S

64.09' 1.56'

65.4' 5..,
,

81.38' 1.B3'

78->4' 12.21 '

:3~.85' • 6 f

74.4B' :3. 67 '

" r ~darIf

S('h001 0 f ~r in es

Six t h ~, n1 i ',r e
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6 cu.yds.of broken stone at .75 per Cll. yd.

3.75 cU.• yds. of p;ravel tt .75 " "

10 " 'f Sand " 1.75 tt "

2.7 tt tt charcoal

105 ton of coke

Wire cloth

Galvanized iron lilliL0~

Lumber (JJa bor ec t. )

LLlTnb ~r for shed ( Lahor e~ t. )

4.50

~.81

17.50

2.70

11.00

53;,90

68.60

69000

83.75

" 100 t ~ t eel 'Cower

One 16 f Aermo tor rapacity ]470 ~al.

per hour.
125.

360.

" Pump (romhined air chamher & head) 15.

Foundation for tower

T,ayinr- foundation

16.64

excava.tinrr

"

Walls for

for

"

S UP'1e

ciste"'n

"

14025

70e



Ilining the ci 8 tern

TJumber for pump platforM

Rxcavatin~ and ~a~kin~ reservoir

96 ~il.yd6. of coarse ~ravel at .7~ p '3r CUo ydo

33 " tI fine tt tt .75 "

14 " " sand tI 1.75 tt

19 " clay " .40 tt

14494' of 4" cast iron pipe

24.

?-33.

72.

24,,75

24050

7.60

174.37

2524.

4265' " 6"

10)4" (J',stes at

" " " 1079.20

63,

5 6" " " 1] • 60 58.

Pi V-J

'lwenty

6" ~ IJT 'iraD t '3 at ~~9 • 40 ) F'rein-ht
) incuded.

4" tt " 20.40 )

147.

408.

3211 cu.yds. of tre~chin~

Lead and packin~ for 4" pipe

802.75

310.17

" " " " 6" II 148.42

I:avin~ 18759 t of. .

Yrei~ht on ~hove

To t al (~o 8 t

pipe at lei per iLJ,.. ft.

) Pipe e~t. 30,tt Jl~r 100
) J.ead ect, 251 It tf

)

187.59

~8408. 59



The prices ~iv~n above on hydrants, pipe, ~ateY, aer

motor ~ct., are catalo~u, pric~s.

Prices on magonry, buildin~, &c., are prices as ohtain

ed f~om RollR contracbors.
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An9ther possible source for water SQpply is a spring

situated about a mi1e-and-a"'ha1f south east of the business

part of the town.

the flow of the sprin~ was measured and found to he

18 ~al]on8 r~r minute, 01"',1080 p'allons per hOUr', which wotlld

b ~ S IIff i c i en t f 0 ~ a max i l!IUm d a i 1yeo n S LU'Ylp t ion 0 -r 1 7 ga 11 0 n s

p~r capi tal

POW E R.

~i~hteen rral10ns equal 2.41 CU. ft. ,discharrre per min-

11 t e. ?41 cu. ft. , eq~a1 ]50.62~ pounds. 165 ft. ,is the

diff~rence of e1-,vation b~tween wat~r in cistern, at Bprin~

and reiervoir.

I 50 • f) 2 b x 1 6 ;) -=- ? 4853 ft. P d s. ,0 r, abo u t :5/4 h 0 r s e po \Y-

~r required.

'rherefore the wind mill of the fore.n;oinl! estimate would

furni sh eno ..1J,.h pow~r for pumpir~p::. 'rhe capaci t~; of the wind

mill a~8inst a head of 165 ft. is 1030 galJons p~r hour,which

16.5 gallons per capita.
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'£he distributinp: mains of tnis system would be the iame

&.sin t h ~ fir ~ t sYitem. 'rn e 1 700 f e ~tot pip ~ convey i np; wa t er

from Lake Frisco to the 'ResfJrvoir wO:lld not be needed; but,as

th~ sprinfJ' is 4920 feet from the nenresL main, 4920-1700 ~

;3220 ft. ,wonld b~ the addi t.ional len~th of 4" pip~ need~do

c 0 ~ r.

Cost of fi~st system

Dedltction ( Ti1il ter, r;ates ~:'c, )

Additional ~ost for extra pipe,

t r~nc bi n-~ &c.

To~al cost

*8408.09

306.96

*8101.63

~90?6.49.

'rh~ advanta~e of ti~lis sJrstePi lies in the puri t~,r of' the

water, which WOLlld dispens~ with tne us~ of a filter.

fne disadvanta~es are

1st.. Increase of cost,

~nd. It fu.rnishe~ only 16.5 p:a11ons per capita per

diem.

~ra. 'rh~ dischar",:e at tilis sprint; lNas measured wi tnin

a we~k aft~r h.avy rains; and data aa to its uniformity of
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flow were not available. It is very prOha~]e that the dis

char!!. in dry wea.tJ'l,r will fall Silort nr t.hj s.
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ADDEND" "B tt •

.. ,.""." , .
rhe fol1owin~ is 8 commendable de8ir~n of a s~rstem wh'atr~

water for fire protection of the bllsiness part of town alone

is desired.

The deil~n IB baseC: upun the metnod of obtaininp~ rli~h

pressure by means of ~ompre6sed air.

s 0 11 R r E.-

Water .vi}' he taKen from the mill pond, W:liC~1 is si t"'J.a-

tejon 7th Qnd Oa~ streets.

,P I A 'N 'f. - .'.

n ear t 11 ~ 8 t h s t r. side, a T'd wi 11 CO!1 sis t o~' two tank set d i a .

T:l ~ s ~ t a:n K s are con n ''; c ted VJ i t 1'1 a n a i 1" C 0 fYllJ res seras

31 .. () '1/ n ~) n PIa t, e J. When the compressor is in operation air

ia drawn O~lt of onp. t~nk and -:ro~ced i.nto the ottu~r wt!it~!1 is

filled '.vit-'1 water,t~luS forcin'l' this water O,lt at a t11 rrn pres-

r1'1 S T"",P ins a] so act a s ares e rv0 i ,1'9 , Sup PJ yin rr' wa t e r i m-

Piedia t~l:~, when a hydr3~t is 0pen8Q. Wnil e ni r i s fJel.:!1~ drawr

O~lt of one tank to he fOr'ced into tl'18 otner, water from the

pond ~~8hes into the first tank to take its place. 'rhus each
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tank is alternately filled wit~ nil" and water, as a ~ontin-

.10118 pump. A wa t er gna~a is fixed a t the 8 ide 0 reach tank

so t11a t the hein~ht ef "N8 t eT' is known a t any· tinle.

To il1~lBt:rate: Suppose a fire alarm LU be sonnded and

the attendant finds tank B filled witn water. 'Ie must first

'*~start the compressor, then open va]ve ~ and turn valves A ana.

A'to the ri"ht and left respectively as ~ar as they will al-

lO'N. When the water in taDk B has dropped to ttle }jottorr' of

~ua~e and that in A has risen to tte top, valve B is closed

F.lnd ~t opened; valves A and At are tllen reversed, tl1at is,

turned to the left and ri~rl.t. respectively. 'enis opera~ion CBn

be repeated as many ti~es &s necessary,

- - -Pli.ESSUBE. ---

'£L.e pressure in th~ tanks can be cO!2lputed b~r t~e forT!"!~]a.

~ +- J_'!.2.... --= ~-.:t-_!.4.5
2 v V,

Al1owin~ 100 pounds as pressure on tne water just aa

it leaves the taDk we have

_P,T_1.i.5 114. 5Cherefore P, -== 214.5
22500 11250

will be t!le pressure p8r sqL1are inch on sidea of tank. 'fhi g

will require thickness of metal to be_l_ inch.
2



... 3-

--~P n W E T{.-~>--4

.'" small gasoline en~ine of 3/4 horse power will furnish

g!lffi~ient power for operating the ('.ompressor. IJompresBor

IIsed wi 11 b e 8 s.m e ail S sh0 wn in }'i ,rr. 6, Parr 13 11,Merr i 11 MfA; • r. 0 1 S

t;a tale ,C?:tle. IL1he enp"ine and comp:eessor camhi nej is shown on
p a.cr:e 1 8 sam e cat a1 0 tr11 e •

-- ·M A 1 N S. ---

Pipes are to be 6" in diameter and of cast iron. they t

will be laid on the followin~ streets:

8th,frOM pump house to j3ine; Pine, froM 8th to 6th; 7th, from

F i ~ e toE] IT: • Tl:l i s wi 1] r eq 11ire 1600 ft. 0 £. pip e •

- _..H Y n RAN '£ S....··

f 1ydrants will he distributed as follows: 8th & Flm,

8th & Pire, 6th ~ Pine, 7th & Pine, 7th & RIm.
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