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T470MICTION,

In thies i vestication we wiil rive tho nroveilior con-
ditions of the cvitor {n vier of detersining 1ts o 'sonu~y for
the villare ol lovnveo, 5 srall tovn %48 1-1lea north of “rand
Hanids, and Ivia- i+ a firect 1ine vorth teat of TursivT,

The nopnlation rernisin-s practically conctunt for the 1nat
0 voare, tae aloounecy of the evstorn for » prrowine vilace
need 10t He coneiderel here.

8 probone to cor—ent freely unon the present arranrne
aent, and oue-vest auch chencon an’ improverents ar ve gee £it.
Jur conclncions are based on the water surnly methods recog-
nize? by the bheot suthorities,

fur references nroj="'ublic Tater Cunply", by Turne
canre wnd Mceca2ll; " treatise on Uyirsuliecs?, »r oerricin:
"i1le*tta's Co=* Datn" end “erriren's " Civil “noineera?
"ocet oo™, |

Here we wiech to trnant the fire marchal anl witer vor's
anrineer of ‘owarme for the interest tuey tool, end also for
the nelp ~iv-» t dorine our invetiration,

PTOTORY .

"he villame of ‘evaveo wigs incorporcted in 1267. ncen
In 197 o entire town » os deatreved by fire, the need of a
vator worie cvetorm voe lovroesael upon the nenrle. In 10R4
the town mog Honled €or 710,09, of which CENn woae rojaed
vnu#lv Hr taxction to nav ofT the bhoanded dobteiness,  The
wgtn» v cayotor vhen corploted, coneicted of a wooldl etave

Pive Jivtribotine svsten, and an cqualizer or reolly a gl
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s1r npregsure tank which wes situateod in the murn house. The
mmps conelested of & - A" x 10" Talter pumps, “hich wcre dri-
ven by an old teffe=]l watoer wheel, the power beinz furniched
bv the water from “rool'z Cree’r, ¢ small brancnh of the "un eron
Rivor, ani havine i1its orirsin in lesas lae, T.' riles dictant.
The fall of the craecv is very ranid, and 6onanuent1y i» the
su mor this strecar becomes verv egrall. The mutp house for
the old system wig situatod up the creokx about HBND feet fron
the prosent one. ror the best suthority we hnve bheen able
to find, the ~l1? sveter was adequate to the necls of the pco-
ple 2t that tire. ilovevor, ags the wood st ve nipec becnre
0ld there wore loerares in the rmains in the busineag district
whoere the stutic hond wea the sroatest, livery tiro a firo
occurred and when extrns pressure was pat on, new lostag wouldl

show up end dorora the streeys to considorsblo extent. (nother

ungetiof=ctory feature of this old eyster wig that the rege
11 nees in the hirier ports of the village eoull rot no veater
durin~ neriads a” the esreatest consurntion, an?t in the Ary
nonéon Mrire the ~oeor ronthe, vater from the rervice ten
w'a plmoet & luivary hechuce of fts raritv. Finally in 121"

tho cervice bhecare so noor that o ne eystem was bonded for,

and was ontirely co nleted in ‘urust 1917%,  dur investirsstion

foallove in thias thecis an1! is taen in the ordor shovnt=
“JU%C%. Txhaustibhilitye
Tualitv.
Piw® Turpine station.
uter tower.

Pipo 1line system.
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SERIC -, Purity of vater furni<hod.
Cumntity,
“iro nrotoction.
Tasto pnd leerooe,
FI'M. lovs, Mrst cost,
"cthodl of nayrent.
Raten.
RECT » Doy mpar v e s s Ity ey,
fourco,
Purinine,
Mra nrotection,
xtonsion of neins,
CoNCrU T,
COUNC
5o for as vo 'nov the surply 1o ground vater. 1t cores
from sevorsl anrin-«: lo-ate? o1 a side 111, tals side hill
boin~ about 100 et hi -1 and constitutin-s one oon of Bro. ks

.

“reek,  Tha glone fs very steed onl! wondel snd the eoil ts of
a-edrin~r :nl clerev noturo.  The business dietrict ftsell is
locuted in © basin ~r vall v o3l cant ings soversl flowin: wella.
“hegie anrinecs oo Helare pentioned havo bo2n the sourcs of
8Pl o 1ot oo thn mvstecs hoave heen in operction and have

PR

alviirg un o tha moeooat Vi :q}*ﬁj"&]‘[(‘:? tha n eda of tha neo~le,
fven 4f the antire "eom wero Lo ba sunplic! with weter from
these snricrg, 1t 10 probublo that the flo- under the praesent
8voter “oul' still bo larre onourh to porforrs +het function.
The vwatar as it cores from these snrincs is alwnys cnol

bnd ceoer to renuzin ot oo Talrlv constent tewn raturo. It is
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varvy clerr anl Sren Cpom 4 e slirmhtoest odor. dheroe 1a ore-
tically no amanenle? msatter gn? the tante 1a nleanine,
PLANT,
Pumning, Station.

The pumpin~ station 18 located on Broo'-o Crecl. 1t
1s fitted with a 17 I, style 74, Samson lorizontal Turhine
nadc by Jurmos Le”fel . Comvuny of “nrinefiell, Chio. It o e
erates at a fairly hi~h s»eedl an?! under a head of 41 Trot.

Of course thic rav He varied confiderably by aliinm more slush,
or oy rerovin- conc of ther., The puring, two in number, are
made Hvy o tho dould co:.many of enoca “alls, '»w York, ‘Ihose
punng ar: helted to tho sholt of the turbine.

The rorvier ™M ja o throre nlunenr, 5% x o panp, and
under 1ts ratcl coond*oents un evaetly to 1ts rotine, 100
mallons per nimite, s totals un to 144,000 ecallonn ner day,
which i: :oasiderioly more, tainre tha oy ra on averare, thoen
is usaed Y the neorlo. Of course thic Tevcnd varies mroctly
during the ‘v, st un to the » “esent tiin D hag alwiyo

heeh able toy cusnive the dernrnta of tho reonle ot all timen

for domrastic murrores.  “his e is run continuoisly bt s
slowod un Aarins thio nig t to provent the etand pipe fror

rumin - aver, tins Cormcine of the tover ¢ cqualizer,  Thot

1s, the papm is ran ot 211 times Just Taest onourh to raiatiin
8 congt-nt hed on ‘e dictributines esveter. In crse the
denund 4o sronter ¢ an the sunnly Cron ‘he pirpa, the vet:r
frou the t - mt cunmlies the loficiency. ‘s rawing of the
Viater Crom the tan, however, is objoctionanle 10 the hot
gergone of t9e yeur for tils reson:= we have “ound that thoro
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ia one noriol in tho Ay, sboat oon, conaidlerinc t oo hot!oct
durs, when the o o do not onersto fast enourh *o sun~ly all
the wator necescarv,. .lers, the water in the tunk horc-to-fore
used e an equ:lizer, flowas in the svstenm. ‘This s all tan'
allows the vrt r to become hostod up verv quickly, osn? a8 a
conucquenc, tho neonle comvlsin of wurr water. lator in tho
discussion we v1itl attmwt t~ devise a plun bv which wo woull
eli~inate tnc aonove trouble,

The 2{re myen jo a Gould Y 4, having a cuprclty of &00
callons nor ninte, S0ic pump wao teoetol by us s to its
cavacity 1! woo foun' to worlk almost exactly us rated. ‘e
lata on the *¢=% o mn i riven bolovwie

MfMnoel e rosline on the tany ce-ccececce--s !

Ini t,i?ll RERRAN A T".:‘""l}.‘if" - o > v L dadadalbadadadeiefind 1.1‘;'

b
L]

ML ronee in recd

P! eeeeeeeeeccecseeee=e 1,1

18 minwit g,

e of M eeecec-ccececcccecee—e—————————

Avorare oncel s--e--- e —————————— X]E 2 DT

PUIND PPOG UPQ —=——=ee-eececee-scssscecee-e--- (i X,

THareter of bt —ee-eecece-—eccocee—e———--= 17,7
17,40 x 17,47 - 7004 w 1,1 = 1710049 cue fte in 19 minmateo.

101,40 x 7,247 = 2001, r21lons in 12 minntes.

091,27 = £07,1 v 1lons per rinute.

12
e ove test woo nade by us on April 15, 1915, ‘e

811t off {0 vator Cror tho villeme wt 10800 midaisat as tho

we'ler is 1 ot weol ot novrt ot tire. e then rood accurately

the =00 o the tan after tho Tire purna had rotton un to full

gn:ol 11! reeoriel tho five. e ullowed the punns to rin 19

mioutes at fu1! pnoed £nd agaln resd the mowe on tho tant.

()



In connection with thnre Mg, tlhe turbine may also bo
usol to drivo a rencretor of tho 7ollovin~ ‘escrintimmi:- 4an
volt, 4! .1 armmoren, 7 phase, with a frequency of & and ¢ speed
of 37& R.P. . ‘thin generator is mé de by the Alliu-Chalroers
ccapuanr, of !"ilwauk:-o, “iuconsin.

Durin~ tho hot season when the overf{low fro: the lala
is vmall and the rainfall is 8licht, the hcad in the v»ond caﬁ
not he ¥ent un. This forces *tho senerator out of husiness =s
there 1u not enourh power to run both renerator and pu.p.

Co  mercinlly, ther~fore, this =cnerator is of no imwortince,
evcopt that 1t ri~ht He use' o 11~ht the residonce of tho
wvator wor' o enminnnr, mublic 1ibrery, purpin- stotion, school
houso ani the ~.rls bhuil 'inco.

e nrriaceceont of the yucnin~t atetion 10 shown on the
blueprint, pl-.t: ' 7 in theo pocrct of this thesisn.

vVater vower,

™o vater tinlk ie a cir-ular one holdine 70,000 =allona.
It 1s 17,47 feet 10 A1 cter, 211 14 feet 10 inches deep. It
Is ~nde of = {neh tinber onl roaoto upon o tower of st-el 60
fect hi h, tho ler-s of viich rre reivod & £oot Crov the rrous?
617 gun-oprt o Yy eomercte bl.(jclvs apaco’l T0 Tect centor to
conter,  “hero blactn are T feet 2 iachos squaro at the top,
BT e v 2ot ¢ oot thoe botlor, ¢n’ ero set in the egroun’
~hout £ ot o horl clov foundetion.  och les is fagstonod Ly
tvo Dolte ta o Hlac,

Mo o*rer tanl s nocorly (09 Ceet above tha lowe:rt fire
hvirant -iviaeg - ctatic rroccure of about '8 7y anl about 77

feot :bove the hiritest hydrant civine a stoti~ procsure of *0,!

()



Tice Lino . rotem,

Thae tonl rav o be aout of” eatirely froc the svater,
andl the vumne urel to “ores the water diroctlvy into to:
rainc. By eo JJoin~ thiero »rescures rov bHe erectly ineroaccd,
Flovin~ an?! gtuti~ pros.ures he to the head of vater in the
tenlz, un! flovin- =»n’' ptetic proscures duo to murnin~ "recsure,
murinine Aireetly into the roing wit- the fire minng wore taloen
by ug. ‘‘he s narantus use! for taine these nrecsaures consistoldl
of a  inch 1ine, *.f feoet long. » hydriant counlins wvas »l e
on one en?', anl 12 in~herg Cpror this vua vlaced a nirtpie in the
nine to vhich wvas crereol ¢ pressure rore,  ‘the other end
conteiaed o novzle eoulin~ and &lso vais thre.del for a ci»
8o statiac nrescires coull be reld at the oo pvoriod. &
1 inecy norsle veg a6l tn ta™o the Clovine nrecrutes. 11
pProces ~s ros Y ams L ol b s aro tooilatal bhalow, coce rao:le

inre a0 eYiav i ore ecorrecte’ lotor 1n the cosmatations,

fydrant  Statice. “loine.  ire Proseurs tank lesd,
Tlowinge,
1. ey 1 | .0
TER 28] RIG ‘:'.“ 17.0!
<, A - 1’:.«' '

o4 7 A a4 1v.0!
A 16.0"
O o teat. Ty irast brokon.

10. N 1y 1!



aJydrant  tutie. JMowin~, "ire iressure Tan’™ lea?l,
K

i i"lowin-,

11, 80 15,81
17, ag a0 61 - 1r.0!
1=, o E.0!
14, Mo test. llydrant broren.

15, o= K 15.0°"
11, U 1R,00
17, pa 16 o 14.0°
1o, ubo CALE D 4 1 14,7

s "lro presmi-e ctatic.
In hydrant / 7, stone i1 noz-le causecd rare to rocd 8e
under flovin~ pressure, an? in hydrant # 17, stene in no~:-lc
causel ~ure to renl 01 7 under firc procsuro flowinm,

"1 level notec on tir: presont and propoasel systons
are «iven on tae Tollovine bluerrints. “he loeation of there
hv'!rante, tho nipe lino syateo, and nreposed extension  rav
bo founl on t:a blueprineg, plate 7 1, in the pockoet of this
thesis.

1,270 foet of 5 inch vipe, and 17,100 Teet of 4 inch

Pive comnriso tne mreotor part of the present distributin-

Bvstoir,  “here aro 17 fire hydrunts, all of which ar: connected

9

-

to the »ains by 4 inch nipe. They are all 2 way, anl are O
feet lonr.
‘The profiles uanl hrdr ulic mradients of ull pive 1lines

arc shown on nlate " 2, Tlate ¥ 1 elso shows the layout of

tho town, 1lceation of the ‘ank, pump house, reservoirs,
8princs, wnd possiblo sources of contamination.

(n)



larch 30, /9/5

) \ Wealher: (old clear
A o hat) 4 5
o Leve/ Nofes (Copy) Yovng + Buvere//

Poinf | B.S [H1._|ES |Elev | Desc.

Kwnl:|r0.875 } 60.875| ‘ 50 De/oof
Hyd 1 | J as540| 57335 Flange
d of ne| ’ S.606| 5.3 Stal= ﬁac/
|

i ol 4 ‘

4 4.100| 50.8 | Sfafe A+ River
TP Hyd"2 | 8.579 67534 1920/ 58.955| Flenge

P25 /.800| 657
TP 3 14793 | 772514| 4.813| ¢5.72¢1| X side wal -
,//)/c/ # 3 [ 8.629| 68.9 | Near line down bilf
Fr.3 4350\ 76.2 | Near Hyd * 4
TR 4 8.830| 84.529| 48/5| 75699 Int S.W.
Hyd#4 6650l 779 |Zn fine wil TRcdsH
TIPS | 653582247 3.3:7| 8422 Inf SW.
| Hyd#s 3839 839 [Ouurkrline +STiH R
| o A 5.550| 822 xS
[Pl 7.3%30| 804 |
TP Hyd"6| 0.492| 80381 7552| Boses| Stk Fi+ Woed
Pr 6 2680 727

FL:7 /0150 70.2 Mig- block
l T-R 7 | 1093 6299¢| //.484| 68303 Hovse SW. |
60| 3.0 |Stite FU ~Walcr
/z.020| 75772| €.2¢4| 63.752 " ]
2.000| 66.8
10.679| 8y499¢| 1.955| 73817 X ik wilk |
8.033| 76.5 | ustice ~ Waler

/0350 74./
9.900| 74 6 o
2600l 8.2

0.920 836 Jusﬁé: e Wao‘/
8.958| 2006 09¢8| 83548 Over ppe SH.
2800 822 | Wed v Iz
7.423| 98322 1).107| 208399 I,/ SW. |
0.600| 3727 | Drosm v Wsod
4.000| 94 3 @S

/. 800 96.5 Service 7:/)
2.800| 9§5.5 '




arch 30,7975

Leve/ Nolés (Ccr&) Wi g

Young + Burre/,

) WQLBY\Z H. 1 F.S |Elev Desc.
P /0@| 1750 | 92.649 20.899| [,f SIW.
e | 7250| 854 |Service Tap
> | 7630| 850 & |
20 ‘ S.000 836
Pr 2/ | 6700 85.9 "
T.P 10 8| /0./00 |100.999 90899 7.t s.w.

T"P 1l ©|/2.282|111-001| 2280 398.719|Quucke line + Fare |
P12 | 8.516(/18.322| 1.915] )09.804 X stone

EL.22 4.900| /) 3.4 | Quacfee/me + Droom|
Y Iz 11.500| J06.8 Seeviee Tap
I T-P )l @| 3.530|/02.249 928.7/9 =]
| Hyd. *10 R950| 99.3 |BQuarficfwe + Fair_|
| Valve / R1750| 93.5 i
| TP.13 | 3098| 92787|/2560| 89689 x -side walk =
| Pt 24 5400| 874 |QuarforlmeriJyslice. |
|
|\ TP Hhd%%| 1269 8464 80.195| Wood +Stale i
I Valve 2 4400 721 L )
J Pt. 25 /10800 70.7 J/‘7r77/c o/ WM(/_
TR/4 | 0.849| 70.028| 12285] 69.179| X site walk |
Pr. 26 ’ﬁ 6500| 635 Y stonc

TR /5 | 0.896| 57.924) /3.000| 57028 i
Tf-?//)/a/.#// 0.750| 42.924| 8750 49.174| Wosd « Walz
7R /b | 4150 | 43.911| 10/63| 3976/| X stinc 4
I'P/ea | 4.540| 4z.073| 6378| 372533 (i

Hyd#12 23/8| 398 | £ad of e
TP U ®| /734 |110453 98.7/3 | Qvarr fine + Firrr_|

TP 7 | /2.894/123.177| ©0470|1/0.283| Slopes in road. |
7P 18 |/12.284|/3472/| o.740|,22437 i 3
TP 12 |/2.666|/47.287 0./100|/34.62/ " oo
T.P.20 |12.666 /sg.o?; 0.335] /46.952 "

TP 2/ |70.229|/68.771 /.170|/58.548 #

i 88774 8.000| /60.8 | Man = (/ay
k_ED‘LZB S5./40| /63. & Posl ~ Clay




Jo

K 7 A
Pr.32
33

34

TP Hd*16
| P .38
i TR 22
|77 36
| Prie
iT.P 23
Hyd* 17
B

[T/?/,fiw
Y o %
| Pt 4o
'R 29 ©
Pr.4/
Pl 42
TRPz2y &
F.43

Wyd ¥ 15| 386‘/,: /69.37/ |
, i | 5.900

2789

0.7/3

6425

2523
6.7/

4.3/8

LR

/4| 5488\ /63.67/|
|

|

170620

165004

/63.883

7706

/68.095|

/o242

[#z ]rs |
3| 2745 | /67952 357Cf

4.3/0
J 7R
5860
4. /64

S.400
4./00
RR50
7300
/S40
§5.940
Vxra s
2./0?
7400
7.546
FSzo
$.380

45.050
/2.9%°0
8.782
J.8yo
4320

FIRE

Lgyf‘(' Noles (&/7)

| Desc.

/65207
/63.6
/64./83
/3.8
/63.507
163.5
/64.0
/653
267/
166./
/67.83/
%4.7
Je4.29/
16/.9
/52
/57458
/60:4
/58.85°

164./83
/2.7
/54.8
16/ 924
/64.3
/63.8
16/.224
162,317

WeaTher: Cold, clear

Ve vng & Burre //

Fasl + G/u'/
Wish, + C ay
Wash, +Seeff

" #Ewﬁ:j_<

"

Wash. + John |
Service fap

Wash. *+ Sobn
Je /era‘an"— 4%
X Oone i1
ou‘r,t_r.b;tc 9‘\/&6""’" il
¥ Broofs
X Stene,

Q-/urft_f Line. *ﬁl‘"if =
End a/ fine. |

Wash + Clay.
St e g fe
Service. Tap
Gotek basin
7iol ~ Fark
Service Tap
Cateh basin
Base .:/7.,_wcr

|




o]

> 25 | 5432

44 |
RHyd “/8| /.990
7745
7 46
Fr-47
Fr-48
| Xslone T| 0.602
j 7B 26 L. 575
| ZR 27 | 0.973
TF 28 | o450
TP 29 | p.380
TE 306 0.278
T+ 3/ | 7650
49
Top Fenstack
¥ 57 st 12.3/8
TRR /2758
7.R 2 |10.800
Fnd

chi/VO/E-S

. UAXQ

Weather: (ofd clear
Young + Buree//.

T

/59.060

/57632
144334
134803
I1R3.075
//0.873
23.20.

24.098

106.// €
//8.573
/_873

|85 | 41| FES |Elev
24@| 3277 |/65.20/)

B8.27/

[62./90| |.443|/63.758

J.000
rardd
S.000
B.620
F.800
é./0°

R773
(RS04
/R.378
/RS8R
RY43
IR.76 ©
10.34°

é+#90
o.300
0.36/
0660
F.900

Desec.,

1/6/.924
| /36,93 0

166.2
/157.070
154/

/504
/55 6
/53.0

/5¢.930
44752
/33.83¢
/224235
110.423
28.430
86498
83768

87658
33728
Vo5 875
17203
/R4 8

Cated basin
Basc _of [ower
Y sfone
Fos] = Ofake.

M +

Servic e 73/0 A
Toen_on hil/ ‘

Base [ower

Stone on Af//:

Fop Hovse Foor |

Ent Pumf%VSC-:
Stone on_ hitf |

\

Waler Leve/ ]




& \.c/ Nl,’cf) Z‘

4
ni

1BS

| .22

3.095

5.2497

4.923

/. 654

L7925
0968

0.694

0.3081 1/0.230

0.302
0.330
/568
/063

[ .1

ku;

R oposed Exlension.

We alher,

F-S. |Elev.

Desec.

/65.019
160663
160738

159.963

150.776,

141148
/35.362

/1235717

9838/
85.788|
74.978
62.61/

/2230

/el 224
158.97/
4722 |155.941
7.854|/52.884
J.880|/56.858
3.090|/55.648
9./52|15/1.58 6
S5.696|/55.092
4.8/1 |/55./54
3230 |/56.735
3.950 |/56-0/5|
10.8931/49.)2 2
//-423]/32.353
6©.754 | /134.399
2725132637
12.472|/22.883
R.204|12/.373
92.302| 114.275
/R.9358| //10.622|
/2.851| 98.079
/2.93]| 85450,
/R.870| 72210
6/.598
5/-06/

6.048

//.550

MS Cﬂd/Brr

Gofef basin
Favk v Bar7on
Marys
Was4. + Mary
Jefferson s o
grm/(s‘tL &
Mill + Was 4.
Je /""[//14
Breooks \‘-570/-
Barfén - LAl
sleff v »
25k v— v
21+ Keilzer
Waler Tvous A
Ec&/mrc/*/ﬁ/r/fcr

Ec,anrC/ - Dlﬂ(
Lm( -

Main ¥ 5727‘&

Top sjea rade,
% sfo»{‘z

Bridg je 4—5'}2/‘ ,PA

L’\",m_/\

)/cunz’ +*Burere,




Conputationa for sizes of nipe.

In coumutin~ thie sizoes of nine necessarv to cuntly a certain
district or town, the rnaximum aver:re consumption rust be
asourod or obtained.

According to negt records the tan is emptiel on nn
avorare of three tires each vy, meking a totsl of 90,000
rudlonos per day. This hos been the average consumption sincoe
the instellment of tho cveto~ two vears ago. There are now 1730
service tnva in uce., "a¥inc an everace of & peonleo por ton,
we have (L) neonle usinrz 90,700 rallons ner Yove hia rocen
172,4 +0l1loas ~r canite ver dav.  Actual conosurntion torsto
totaline ©1 hours, with recdiness vracticallv every hour, were
teon by us durine sceversl Jifferont dzvs. o nerforred theco
tests by fillin~ *+he tan!, then shutting off the »nurnp, noti e
tire an! rave -e:xdinec of the tanl-e  The tost coull not bhe a
contimious one 3 it veo niceoszary to £i11 the tan 2t 19t re

vals, The ‘ate ol ti~rse tests as run is given Lelowi-

Date, Tino. Garao Realine,

April 1. At Pol. 14.40"
" SRRV RN 2,400
" 10¢ i nient, 1,70

i rCareneo in 010V tion eeeemesmmeea—aeao 17,001
April 1, 1207 idaienit, 18,08
" 1:20 .0, 14.40"
" A 010 EEFIIPRN 2,79
" 70 ALl 11.79!
" 4:00) A, 9,00
" 00 LT 7.70"

o o cr

N frfereqce In elevation ceeeece-se--ccce o,



Date. Tie, Gaerra Readine,
Anril 3, Fern "0, HJ70 1

" N0 L, 4,00

" 700 AL, 1,300

MIToreice In elevation —eceeecemaaa 4,10

Abprdl 4. 7100 L. 12,40"

" 2170 Cat . 10,507
HHARS BRI R,50!

" IOIT') Ao”o 6.50'

L] ]1:.’"’) ;“.:”. A.(E’)'
" 11:40 ALT, 4,000

D02 anco in elevation —eecceacecas 2,40°

Anril ¢, 11:12 7.0, 10,501

" . Y .- .
l( :“") Po ] n...'n’)’

] . - R
1 :/‘;) ')o . 9‘{}‘!"
" "":j\’\ ?,'~ . !;‘.,7.'."

M Poveee In elovetion eeeecesacaae 4,700
srreil 7, cinn oy, 15,83

n ey D e 14,70"

" AN P, 12,29
" Pl T, n,000

" fenn B 74509

Difference in clevation eececcescew. 9,172

Totael denth of wnler uged wermcecwmcccccacee-. 47 10

17,40 v 17,47 x 47,49 x ,7AF4 = 11, %10 cu. ft. ner day.
11, 710 v 7,4 = 21,70 ~ 1llcns por day.
From this trot wo rcee that the above quantity chechs

very ciorelw ity the avere-o conows ntio for the mast two

(10)



yearz, 4,750 ~nlleone per day crounts to 170 c~1lleone per
canita per dav, considerines the nmamber of pecnle actually
usin~ water fro: the tone, and not the entire population.

t{ince more wntoar 1a urel evbout noon of everv dav, and

on “ondavas as vegh day, the rete of flow will be considerably

hirhor. ! actice hna determined this rate ae 17F 7 of tho
maxirmim averuce daily consurption per capita to cover the
larzost possible deorandse Tho nine st ~lea be Torioned
to furnin "n" ©1ire streove ot one tirae, where "n" 1o ohe
teined Hy e forenia, n o= 2,0) x, riven on natn 740 of
"Tublie Vator Sucmlyt by tarmeawr s and tuerell,  In this
femmla, x = ¢ 0 ol tion of thae town 1~ thous: neleee

~n

Pire: ntreoa vill oive g cronunt AentnliinT on tha o slve of

Sl ol heeey, ool the nreanoure,

Corriv oy riven Lo Collovins forualaor-

e
T

v=v“w—~“i:_f:
my Tl (L\ "()

‘ o
Tr :(3\ v e LT G rA N n
ere,= v s v leciiy in Boce. vo= velocitr in nov7ile.
- = auantite of Tiechero,
o= oeonelMeiont Tan Lo et entronee.,

~

coel "irient o7 Triction,

m
H

o= nres e ot et

A= Yprotoar of hioro,

o= Sia oot e o o 1o,

st
i

lenrts ~7 hvoae,
e gen Tt edie it of velecity for novnle,

11)

“ine,



~

mhrtitutine 10 tho have Taraias e
[AF~% > o o e 3
for 400 fe~t of £.5 inc: hora, with 1 inech nozrle; hvdr.-nt

preasurs of 7! Vs = ,0%; @y = 70,

v 10.151 fPeot per recond,

<
1]

GFed fegt per nocond.

C =023 e, 0, nom sceenrty, or 1681 prlloms per minuts.
for 100 foct of hore unler the s e conditions,

v ® 11 feat ner cocond,

Vo= Q7,3 Seet nor o arond.

-~

T15 rallons ~oep ~ivuto,
‘hereforo, {rom o the ohove, we will asccure ©I0 :110n

fire stresng, o the tom is one of very clov, if eny rrectn,

(=,

W8 ac.ame Crory e curve thiat in 1049, = veoop rrebehly ©oe

hevoud tihe life of the avotom, the momilation will not ove e

11,7000 "herefore ve deer it safe to ure cuch a nirher Cor
that fature 450, fevayen, vhen firet incormarctal, coae o

laherines tovn en? vao rect rrocoeroas vheon luamber was ot
BO gcrres 2o 1t 10 nov.  he term rronoe donends roinly nnen
tirec T ctirien 2or it rointonsace.

wotetal nomber of Tire atronme ta he eonecatrstod st

TNt = 0 Y 1,7 m w1k, e Y Dipe otponrc,

X IO = v dloar per vinute Cor Tire purrocca.
PRSICT T e e tent oo rinun gyepnre conalnntdon

OF 1" mellane:ia 170 " a2 170 = £40 rgllons nep eeoita nae

TETe U e ke T $he tpnet§ c:l len~th of 1iTo o thie
ISERAEE JYAURS Ly oy rp wi ]1 NN+t (}j-’c"‘.(')v. 1’000 T)‘?Oﬁlf’* L‘Sin-ﬂ: '\"?)‘.'(3'{', o
at. pr ocent there oo onlvy RFY, "hmer~fore the total conaurntion

%111 not e~ reecd 747 % 1,000 = 747,070 rallone ner lavy, or 10f

(1)



sollons mer ninuto. Tric o okes n o tote] of Ao c21lons noew
ninmate,

#ror the diaxrar for eslculatine cast iron rino, pivan
0N tuse FAT of "iublic Yater Cunnly" by ‘urncaure #nA mreell,
we oet only 97 sallons ner rirmte fror g 4" pine, allovioae a
10" 1ess of heal nor 1,090 fe~*,  Wpor a 4" pinc vith *tho e.oro
loar vve =it 200 ~+nlleome e nirute, maling ¢ total of =
Tallons mer inute,  Vhis alerme thed +hae vrecent o fne a-e

Fa)

not bis enony o e owesneics.
Delow is miver tha Tnta Croe o which we nlottel the rore
ulation cwrve.

Nate Pomlation.

1670) mcmmm e mcmmmcmmemeee 1,770
1000 meccmcemmeceeeccamee 1,170
1(){)‘ - e =t o e - - - - - - - - 1’1().“-

]T)J.") - - S W R . - - - - .- - 1,”‘:)7

™Me nopilation ic tiven g rlotted on the followineg et

To tlew rrarhiicd ! ly the Toan of heal at various noi ate

of the ruiten, veatilis of cnch o chrect crn nlottol, clevitioon-
AT e Torr b ta o ero ot o ine.s Trom the come g g

":}]_(“‘f"", f = ?”‘-"Juj'-‘l “.\1\,.“...] A mwearrer at ’:1 !-;:y!‘!?'\:.;:]f‘;—_}’ !;J"?,‘\n

rodaci st cere Tewe o Uy canoetiya {heog Yroareppas e
ootrdncd Loecovve "ot ce the hvidrsulice ~rodient, which i
P Yiae to vhien the voler level would ric~ 4f pleroreter
tunes wore inscerted ot certoin pointe nlens tha line. iMoee
~radiente psre ootn on blue print, ~lste ¢ O,

secouce of the widos range in clovation we found it con-

veniant in nlottinr nrefiles to refep evervt-inr to n zere

(17)
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dotum nlene, o o oreect onr eleveationa o Jovel noton o
ghtrocted 77 v 4 riven 0levotion o et tae nDoint.,
Thi- Hrinrg our lovaegt Moint only 0,5 0o »n Tont ahove this
zern reforence Tlane,

1o st points on ‘e mredient va first r Auced oor
hvdr:nt clev-tion to {te cn-crearandinT helzht ahove datn-,
thn chuncel! ogr eore »edines 9o pounde ner cquare inch
to an eonfvulent hord 1 Pacd o7 vater, hy milticlyvinae hy tre
conversion Troctor, T.70%.  The gur of the tvo esivos th o naoint
on the rradient,

ofore weine our nreasnra oo realinras wa cor:ncted
them accordina to the arount: shown nocesss»y in tihe Inllowive
calib-ation t-=t o the ivetrurment uced, made by us on "
7y 101,

Crlibration o™ £00 oo,

12 11.0 11.9
1 1.0 12,1

N 1.0 fl.0

"y 36,0 TR
10 40,0 40!
Ar 2R40 25.0

£y ."].0 51'0

(14)



/80, in. Un Down
IS FR,0 56,0
13N 31,0 R1,N
RE AF.0 B8F.0

70 70,0 720

10D 100.0 109.0
10! 10r,0 101 .0
119 110.0 112,.0
Tevation of water lavel in the towor above Astur,

TMie wan used g the hish noint for tho hvdArsulic <ra’ients.

Averarts tany roadine ecece-=- 14,7 foot.

Tai ot of t0VNr eccececaee= 30,0 "
Maovation Hhooo shove Actunr-100 % v
”

Tlovetion o2 water level = T00,0
Slevetions alens gtrects fror whie’)y vrolas wera Ararng-

rof'ile & 1,

“oint Location i_ovation mlove abhova doha,
> otone Yace of tawor, 1720 111.°
R ToaghinTtoy an? Part, 1R/0,7 1080 ,7
0 " " Cleor. 1°7,R 17a.a
1) " " Neott. 1A%.A 1787
] " " wine, 134,90 1°7,0

(1%)



Point

2z
'

A4
Ar

N

bl

X']!) 1 ve i

r:\ n
e

.« 14

TePo 13

iyl 10

L.Location
"pshirrton and John,
Jof Teraon and John.

" . " Luarter [.ine,
Srooks " "
w1l of 1100,

Profile # P2,

Poet anil Ctave,
Tain " "
Tarn hwefore hill,
ittt te oad.

Profile 4 =,

“4nte "oad and Cusrter T.inc.
Justice " "
Jeir " "

Profile 4.
ood ant Ctate Road.
rrle of Conod,

1175 Te~t down iill.
“ear cerent nlant,
" " "

Ml o l1ine,

Profile { f.

"Ml of line on “tato Toad,

1

as

Ctate on?! and River,
FO' 1eft of vnipo down hill.
Near hydrint 4 4,

(18)
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81,7

AR

76847

“lev, ahovs
Antur.
190,73

177 .7

14,



.

Point Location “lav, Wlov. above

datur,
4 Stato Roul and Cuarter 'ine., 09,0 an,r
£ 100 fee+ fro cornar, 20,4 13,4
A State ol ond Toad, 77 .7 an.7
7 Vi, af bloelw, 70,2 xR,
2 State Ro0ad and Vater, 8,0 °R.0
a 130 feet frorm State Road. RGN P9 ,.9

10 50 feot fror Justice. 714.1 371

11 Yater anl Justice. o oma.ng 77,4
17 110 feet fror “atear. 2] ,2 A4, N
1~ Tood andr Justice. R .4 43,8

Profile / A,

7o VnohiaTtton nn? Tlav, 155,08 103,72
e Vgt " " 172,48 173,48
o ‘nin oo 180,90 100 ,@
Valve 1 Tafn an? nie, Lo /oL

11 Toal ot ey, 97,7 Tre
1A "M At 1110, 04,73 747

Cormatationg Tor noints on HGredient.
Lylrant 5+ 1, Pressure F1 -, wlevation 17.7 font,

TJNA v 1 plus 17,2 = 171,0

Bydrant - 7, Pressure 492 g, mlevation 04.% feot,

TeUM w t plun 0,7 = 17ALE

o+
.

“virant o 10, "ressure %39 i, “levation 61.2 Coo
CLTN v plus 41,7 = 1F1,R

(17)



Hvdrant ¥ 17, roccnre 40 7,
r.ﬂf) ¥ 4N f‘»lu:‘ f‘.'l - llf“.t)

Hrdrant 4 17, ?rogeure 156 1,
704 x 1F plus 177,90 = 1fF77,.°F
ydrant - 1%, Pregmire O7%,F 1

TN x

wo

thot
nine

forulee o> djcecher-e rov no-7le, velocity

14

o
=

~
-

Ser Mluas 119,08 17740

Commutations Tor n~ints on

«

~levation !

nlovation 1

i“levation 1

PRGN ATIAR A

no
. .Q

fe t.

lqoﬂ f,"’.'.»to

“radiente whore prescures

rac not tnlon,
o Tivet cormuted the uattitr of water Llovine gn? Croe
obtiine?! the velaecitv, rom the velocity asndl lenrth of
we corecat o the 1oacos, S erriran rives the follomiae

]

=

in vire

€
HEA TSGR D . rellons ner rinute,
1 - (I}
c (7
()
e el loon = Flyv .
a. A O
reg oa = Jirehrres Spor norrvle, in o llons ner
fereter o7 novclt in inches,
Aiarmoter a” nine to hich norolo {a attached, in
can™eimt of Ajachiar~e Por 1 inch noz-le.
veloeitr o az=ter 0y wmoing,
coef it o ~iction.
croalr aectionael araa of nmain.
= Aieorator o ein,
lenmth of wain.
raen procmrs gt entrance to nozzle,

(12)
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Commitotione or loss t'rom hvilroant o “ to hvirant - 1,
From the ratio of flovwin~ to static nreagsureg a2t the hvdrantes
vhore Hoth precournas were telren, wo as:unxed thot an aversre
condition existed at hydrant &+ 3, e Cound thie avercae to ho

gtatic nr cimire = 1,7,
lowins vroccure

'vidrant 4 7, Static nragsure = 74 4,
74 = A0, % ) Clowinc oresaiure.
1.!.;'

Mlovation = A3,0 — 27,6 = 7] ,4 Toet.
QTN e AN nlus 71,4 = 144,99 which 1s the last peint on
crodient 0 and olen cptablishens the cecond roint on

radient .,
n

Fror hiydrent 7 7 we eorvvited the lops baer to “3 vherns

the vino chuin-es sizes  “rom formila riven ~bove:-

1]

07 melleons ner minute, or 0,44 cu. Tt. pAr second.

qQ

Fo07 font nor roconi,

v
Lovs = 79,2 fort, an sincle ~ine, or 7.45 foet on a eridiren
gvaten, ‘This yives a loss of 4,8 faet in the Jdistance “rorm
hvdront + 8 Lo # 7, 174,72 »lus 1,5 = 141.%,

Trorv. avyirant 47 to Yood itrect, a listsne of 1,000
feet, ta locs ahovn abhove i 7.47 feet.
173,72 - 7,0 = 17 2,% noint at end of rradient.! £,

drory hvdreont 10 to hvdrant @ 2 at the ond of sradient
TR, to eorruted the lers pe follovet-
a €rom hydeont & 10 = 197 oallong ner viinute = 0,40 cu. ©t.
ner uvecond, v = 4,97 Tont ner ascond, Loss = C7.4 oot
per 1,000 fozt of =ire, Yron hyirant ¢ 10 to Tool Ctre ., a

“riiron svsten is us~d. This me-nn a loas o0° 4.11 rert,

(19)



171,65 = 4,1 = 147,75 feet elov tion of cralient at corner o
Yool en? Fair Ctrects.  In ctoine £00 oot from nnd Ctreot to
hyvdrant My, the loss is 12,7 foet. 147,F = 17,7 = 17, fe t.
point on r“ud{rnt “«t hy ‘rant o O,
CWRVICi,
Murity of Tater ‘urnished.

e vater for all rurnosns except fire is talen fro-
sorineg. Yhece anriarcg aro located on e vooded hilledd
and there ar - it Tow gourcen of econtamination, vithin the
AN0 feot rolins, vhiech are reanire? to be recoried by th-
State oard o Noalth, MMece gources o contarinction ara
Bhovn on the ron of the gyetern, plete -t 1, This chovg 10
pPrivy vonlts within that igtanco, none of ther hein~ lonr
thin ©°7¢ et Zror aav sprine,

"e will hero rive nartg of the law roelative 4o woter
vorye 50l cewernca avetera,  Act 07, Tublic Acts 1017,

M et drovidine for the sunervision and control Hy
thie Qtote Boarl of oatth over vater vorts ayotors ond gevsce.,
Aionocsl avctors, enl rroviling Cor the eovointrant, dutien,
galaory ol cxnemnen of g8 Utete eemitury onoine r, end nrovi e
in nraslties ol T finiae liabilities rfor violatione of thia
art,

Tection S5, It ansll oe the ity ol the movor of ecen
city, the »eeitent 07 ench villare 2nd of all nrivete corner-
gticna, nartrnerc-hic: or individusls now or “eresfter ope atinec

vietor vtor's svstoms in this state, to file =ith the State -oor)

L

of "enlth & truo and cor-ect copy of the nlans ani specifico-

e o

tiong of the ontire rretem ovnoed or operatced by such cornoratic:,

(r0)



partaerciln or inlividunl, inecludine such filtrotion A other
purification nlent na =uv bhe anarate? he ther in ronnaction
tnererith, and wleo plans ond speciticatirne of all alter:tione

2’ tions, or improvomentr to sueh syatens vhich ray he rade

from tire to time. “he plans anAd anecifications horein re ‘arrald

to shall, in #1!ition t» all other thingd, fhow all the gmirceos
throush or fro: vrhich the “ater 16 or mev he at anvy tire punnel
or otharvice ne 1tt~1 or caused to enter into such By tciis,
Snech prans end snecifications shall beo certified by the mnavor
and citvy cnrineer of cilty corvporetions, by th nrecident and
en~incer, 1< one 1a ernloyed, for villaro corporatione, ani
DT guch proner officer a-~d the emgincer emnloyad by o private
cornoration for nrivate crenor-tions, cnd by come inlividunl
merher ~f o conrptaecahiing or by thie 1aivilual owvner 1o erao
of "mter vorts o ned onl nocatol by rartnerahine or inlivide
uals, inclulinr the eneiaoe- cntloyed, i anvy.

In 2ecordinece with section 3, nart o7
*he “tate nnrd A0 Henlth have adontdd certain rulea 2nid rNte
ulatiomseccovering t'io nrocnration snd subriesion o” nlans of
Public water cundlies, parification worvs, and extensions and
z2lterations o” tlio 0.

tne of theee riles ic:- "The location of all strears,
ou'leta of aevra al othor norsible sourceg of conta ination
Tithin © wilee of the rater worke intelre mist bo shown “ith
refereonce to th» 1-t22 or geoarce of sunpnly." This refers
to lur+ o eities or t .onn ecitieg taine vator Cro- 1ﬂk65 or
rivera, (no whjes aon1iod te the villaee of Newavro, but

unon investiestiom ve found 1t ves not vrinted on the list of

(~1)
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milan, due to an overasis-ht, was to tho efT-nt thnt 211 no:. ible
sourcee of contsrmination locate!' within o ANO 50t radiuc of

the enurer of wotary curnly gt bhe rarted nlainly and nececuratel -
unon a ‘iravin~ to He Pilel vwit' the Ctatoe Boar? 7 Donlth,.

Arici. vhe snringd the votor 1e carriod to two concrete
ragorvoira throish © inch »ninos. Cne of these resorvoirs 1o
squari., has o crnacity of §,000 eallons an? 1n fed by threo
aprinrs. “he other i1s circular, 24 feot in 'iareter, has a
80,070 rrllon canacity, and 13 fed by £ sprin~s in the bottom
and at the ai“ng, A inch s»nirel riveted nipe connect:s tho
mirn with the corinsa @:n' tho ' ater 1s mumned dircctlv into
the nweine nn?t v oter tover e the hill.

“thig vater i eol? ground water of the beot quality, ond
fO oy thero have heen no vater horma discuces contri.ctal Trom
the nea of muter mimmliasd hy the syster,

aentity,

To thie procent st tnece ganrineg have furniaehoe?l on
grrnlae sunnly of weter o nll common neads of the town, an”?
£ll indicaticne arn thst a rmeh larcor quantity could be
torured fro- the g2 goureco,

At this Moint we nhall mat tho commutations fer plottinr

hourly congirntica enrve, slso cive Aata hourly a» fror tert,

ime Gaee 2de, THCF. in Vlev, Gallons Intervel
[:N0 Do, 14,21 ) 0,0 0000,0 O houre
7:20 (~Anvrox) 17,4 2.0 TERCLA ] "
aFLel " 10.4° "0 Z,AAE,5 1 "
SR D) " a2 A B ,74%,2 1 "
1N:00 " 8.0 2.1 3,743,821 "

(°0)



Tine
11:92
"eN0

70N
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D00
2200
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D
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e, Ml
ey T,

4.1

14,4
10,7
1.7
9.9
7.7

c o
e

Difr,

in lev,

Pelt

1.7\""

2,4

hv]

0"
1,07°

Nt

«o 8
i e

©,41

Ga2llone
7,747,

7,000,]

o7 0
Ry EAL
r rAr,r

%, A7 0

1,00/9,7
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The numhe» 07 ~=11lona waz founl hvy rultinlvine the
AT ference in elovition by the constunt of the tank ~hich
is 1727.,7%. ‘This conatent vas found in the followine manner:-
Dizroter of tani- = 17,47° 7.47 rrllona = 1 cu. ft.
17 .40 x 17.4: ¥ 7400 x 7,49 = 170,77,

e will hora insort a table talten (rom pace TF of
"Public Vater unply" by ‘marnesure and Ruscell, which shova
the consurntion of wvater in Arerican elities anl towns for

tne verr 1005,

Citv Porulation Per cent of Conesumption ner
190N Tang Teteraed Inhabitant “aillv
Chicaro 1,399,800 P00 egl.,
Philadelnhia 1,077%,700 1 pTQ "
t. Touis £7F,000 7 e "
Boston | FR0,900 £ 171 "
Cleveleond 7R1,a00 1R 177 "
uffulo 70,200 2 EIT A
San Frenciocco TA0,000 1 an "
Cinecinn-ti 20,000 1o 150 "
Detroit PRy 9 192 "
Tilmeaen ' car 7N 20 It I
houicville , SNy, 2 @1 "
“inneanolis DI0,70D a7 7a
Providenco 175,300 A A
In?ianapolis 189,180 10 2P AN
Kanssa City 132,7F0 a0 7"
St. Panl | 133,0R% zn £g "

(n4)



Citvy Pomulation Percent of Consumntion per
. 1270 Taps ‘etercd Inhabitants daily

Rochester 1A, 500 41 AR ral,
Toledo 171,R70 70 £ oeal,
Columhus 178,580 78 116 "
“orcester, 'ame. 118,400 9n £ o"
“s11 River, ‘asn, 104,210 v ap n
'emnhis, Tenn. 107,700 o0 100 »
Lowell, l'aps, “A,ﬁfﬂ A0 Faoon
Atlenta, “a. 9,079 100 nE n
Dovton, Ohin, nr, T 70 70 "
washville, ‘ronn. 0,270 o 142 n
Camden, N.J. 70,040 = 1re =
Yonitere, .Y, A7 4,010 Q0 117 "
ievton, 'asn, T, ey 20 ra
adlison, ‘s, 19,174 a7 26 0"
"id1ehoreun, Casg. AP a7 S
Toyhorauh, oo, s AR AT
"elrosn, acs, 17,940 7 11> "

Crom the ahove dita we can seo that the use of water
In Nevavra, 179 eallans nep cemita ver dav, is not excececive
for a town that 48 vhollv un~etered, In cocse the town i
reterel it s cortain that the srrinpgs can furnish wuter,
even for a larse extension of the svsten,

""{re Protoction.

In c:ve of fire the water tower is shut off and the
vater is »umned diroctly into the mains, pa-tly from the sorinr
and partly from Urcos Cree”. In *thia way, poluted water i1{m:t
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mat Into the 2inee, but as the creel” i3 “ed princinally by
corin-a =ni very llttle rater would remein in the nipn,
tiere is not livelr to be u#ny trouble from this sourre.

The f're protection is not the best. 218 huas beon
shown tiere ghoul ! he ot Jenct 7 Cire streams avallahlo at
one tirme, snl aasurmine 799 ~allon streama, this would reun
2 sunnly of Avn rallons ner inute. As the firs -urn is
rated at and toate! out e rmaximum caracity of F09Y rmallone,
tiiere ias a Jdeficiency of 17N rallons.

Newayro hes 19 firce hydrants, which 1f plaeced rightlv
vould e sufficient. ““ney are £.,F" two way hvirants, nany
of which are nliccl on only 4" mainsg. 7“hese muing would nct
ve luree enourn for the concentration of the reauired threo
atrecrne,

™ere heve peen tvo leree fires in the tovn sinco the
prefent avetom C g ingtullel, In thse month o’ “ov-mber, 19114,
the gtoc's ror and eloctrical shon of thac lewayro Fortland
Coent Comnsiny birmed to the epomd at a losg of 47,700,
“here woere tuwo hiydronta v{thin eansy roach, bothh at the lowant
point in ‘he guste s whara gtatic veal from elevation af the
tor slons woae anb-ut ©4 pounds,  Tith firo rurn woriine there
should hrve Yoo & ~icrhor nrecenre,  The °2in here ic only
4" gni Tiro hyirsnts were ac clomred with stones that no
procoure vas uv:ilable when needed,

Aredn in the 1sat week of Anril, 191F, the nlant of the
Eenry lowe | annfucturing Corp:ny burned snd spurls from this
fipe cioined twoe harns nnd o house acrose tho !miskcrmon River

to he Argtroved., lioro only one fire hydrant was in reach



“n?! thin too wen o clocoed with gtones thot no azitreamr waa
tecurad. A loss of #40,000 remulted and woul? probanlvy hevo
vecn more if tho vind hal hern hlowing toward the town.

Both of these Cirecg were In the same section of the
town where plenty of pressuro would have bheen availuble
excent, for coroless construction and lack of care in rleanine
out the ripe when 111id. That the systom nreds overhaulinr
and inprover nts is evident. “hile running our pressure testa
on the firce hvdrants, wec discovere-l defects. There were two
hvdrants with bro%en haces so that no vater at all could be
egecured frorm the nozzle and from two other hvdronts, neither
o7 then nesr the placo where trouble was causced by stones
Adurin~T “ires, rtonen so larze they cloer~d the nozzle, were
throwi out. "he vater had to e ghut of?, the noz:-le une
scrovwad and +*hoe stoae roove! bhoforo any readinm cmlad he
talten 1 c2c0nh ecagn,

Jurinst the constriction of the water worka svatamn,
littl= care wac naed in clesaninm out the pipes. They wore
lst Jown by means nf'ropos, bell end first, and the rravol
an’t otones seoone? yun while slidine 1n to rlaco were not
cle med oat,

“ror our flovine prossures +nd leveol notes, it is ovi-
dent, tha+ cnour. nrogsure will be available for ariinary firo
mirnores when hrirants are repairedl and the stones clcaned
frer the 2incs, Chunres end improvements will be noted in
our recorrmondations for evtension of eervice.

“'agte and l.eakare,
Little can »he s-17 about waste and loaksme an thoro are
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no met ran on *the aveatorn, The muroe srr not run 2t a constant
snced and co thereo ie no accurate rmethod of determinine the
amount of vater vurn-, Ae in othe» unmetnr:d towns theore 1
much water used unnecessarily. as *he 1line 1is practicallr noew
thores ahould be no leaks and so we will c:y that the rather
hirh consurption ia cousel by careless usare,
PLHANCES,
“irst Cout and tethol of Pavment.

the water vorksg gvatem is ranuged by the woater works
cormi‘tee vhich ir corposed of one half of the mermbers of the
villee~ council. » vater works envinecr is cleectedl to oversoce
the gvater and to run the mamns at all tires,

"he mond icsue, #s hes Heen etatod, was for 17,010,
this to H- m=id in inctallrents of €1,000 »ner yoo raised
by toxation unon the srooescable property of the villarve,
Belew 1n civen a enmnlote atnterent 2o filed by John Yuv en
an’ Comnonv, of Chiicoro, buvor of the water worls bonie of
devinymo,

John tuvaen & Co.
miniecin:l Beonlis,
Wiragt ntionsl ank Blde,
IO,
g own anl orfer, subloct te orlor sule,
TaY TP I UIGHTOA,
17,000
Jewayeo, “ichligan
moater Vo-ks 6'aA.

Natedl Sont, 1, 1019, aturine es asnown polow,.
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Princinal and semieannuel interest (Larch 1 -t and “epterbor lat)
payable at the "unlinr Houne of John Yuv~oen & Co., Chircago.
Denorinution 71,000,
i"inancial Statement.

wstirated true value of property e=---e-ee-eee- $750,070
fesonzed vnluation for taxation (1919) --ceeeeee 483,310
Totel honlte?! Acbt, thic issue only --- £17,000
Lost water 1ebt —cecmeccccccccmmcncemee *17.000

ot bonled 1oht ecccccccac = Nothins.

Pomlation, 1,707 (1910)

Theao bon{; are {secued hy Nevayeo for 2 water worlks
pvetorn en’ are a direct obliration to the entire town.

NEOAYAG 1in located in ﬁOWa"qo County, in tho mostern
nart of the Ctoate, 20 miles north of Crand Ranids. It is on
the Poere 'sraquette silroad and the lNuskegon 7Tiver, which
afford ermnlo trarcportetion an? shinnine facilities. ‘'ne
islrecom River farnighed exrcellent water novwer and th~ Grand
Berids - Tuegleron Vower Comneny which 1elivers power to Grontd
Anide, lurtersen, and vicinity, has a pewer cite with a dovel=-
ongrent o 13,000 1,P,, locntal a 2 milen 3t of Yewayeo,

Te girrouniineg cmmtry ise roodl farmine and fruit reis-
ine 1and, »nenchics, o2oleor, rroin, vomotables and bHerries bheine
the nrincinal crona crown there,

e Mirnish the orinfon ﬁf.John t. 1111, i"8q., of Chirnro,
epnroving le~alitv of the issue,

ATDRITIMG AT PRICES,
‘1,000 due Sept. 1, 1914; 101.51
“1,000 due “ept. 1, 1915; 102,773
(20)



1,970 Me Sent, 1, 101/; 102,07
“1,000 due cent. 1, 1917; 103,77
1,000 e “ept., 1, 121}; 104.7°0
1,000 Aue “ent, 1, 12193 104,91
“1,000 due “ent. 1, 19203 10&,79

#1,000 due Sent. 1, 1971; 105H,97

. 1,000 Adue Cept. 1, 1020; 106,19
%1, 0 due fept. 1, 1977; 106,79

1,000 Auo “ept. 1, 19945 107.48

I
D
=)
N

1,000  due Cent. 1, 107 .9
“1,0NN e Sent, 1, 19765 109,70
21,000 dne Sert, 1, 10775 109,07
~1,700 s Cent. 1, 1089 109,0F
#1,000 Jdue Cent., 1, 19775 1109.4F
1,000 Aue “ept. 1, 109%7; 110,07
Accrund interect to bhe eldeld, Averara rnaturity 10 yrars.
Yieldine 4,00 7,

» Accentahle as Securitr for 1,48, Postal savines Aenosits.

The totzl nmet cose of the prosent system over run tho
bend isiue clogee *o f9,000, beins $18,740.Y7, Tho itoms
whic aver ren verej- the laying of the maina which wore
underestimoted by cbout 1,700, and the water ~heel and
novar houre »=4rh woro un' rectirated about D) each,
“arnntte anl 2radcield of Grend Rapide mele the oriminal
survovy <! eont cotincte, anl the installment wvars rrnde by
t+he lvd rnulic "neine rine Corpanv of Grand fuonids,  Come
wonsy vill nrohably vet he rezlized frow the old nlant,

vilen o€ canrre nhonld bo credited to the new.
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2t r Natea,

T™e rater rotas ner Afonth ©op tho village of “ew vyro
arcj- a “lat rato of 0,17 Car domegtic mirnoses, with “n,0r
addi tional for hath nl “N,°F allitional for lavn hvirant
for anrin-lin~ murpones.

RECOMM I NTTONT or mXriaInd AND I''PRO7 TS,
Source.

The nresent s»rinegs and reservoirs will furnish the
evtru v.ter neede ! in the nropoaed avtenslon, with frw chineres
and imnrove~onts., In fact re can assume that no changes in
the pre:ont gource will bhe nocessary,

Pumpinr.

For all orlinsrv purpoces the norvice murn no- in uce
will Tal€ill the a3 peonirements due to evtonsiom. 1t Mos
a rate? econocity o7 14400 #o11ens per dsv.  Yith 70 mew tans
honefittine 159 moare nannle, eoch ueine 130 gallenns vor 4 Vi,
the totel concamet o wald he shout 104,000 callona. OfF
coir=a it wn:11 be voll to have a larser muww for emoreonnine
but 1t is neot et 211 1i¥nly that the town would arree to snueh
installation. A bhe*ter plen to bo ifed woull be to install
retere, Thia has Hhoon 1 me in a number of cities and alwavres
hies the effeect of cu'tine dovwn the water consumntion matore
ivlly. 1In mrnv 25 5 this reduction has ween one h2lf or more.
it thisg eoniition tiwe present nﬁmn would bo larre enourh,

i"i o Protection.

At nrocent the fire Hrotection 1s not adequate. Pirct

wa voull gurrogt 'y * all hvidrents be put in ~hod workine

or'r.  “hirs »111 morn nav herdpants # 9, and # 14, Tt will
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nean, i1 safety ie to b sewvared, theat all hvirantas bhe taken
up rnt? the stoner rerove? from the hYasos. ‘“hocea stones in
the pioe hrve caused troable in both scrious firss since the
svetor war ingtolled,

The prerent fire vump with =00 zallon capaclty will nu-o
wator ae fast sg 4 inch meino will oconorically carry it and
80 ve will not pronosec a largser one, althougsh 1t 18 not
really c=p-ble of runnlvin~ the three strears theoretically
noeded in 2 town of this size.

"xtonslon of !'ains.

"2 pronose to eliminate the dead end on “tato 23R
which caused mich trouble and wnas the main point of discuseion
in the recent 742,000 fire. This 1ine is in one cf tre most
important parts of the villare and se much water is ucel, we
d1eer 1t ncceosary thuat it be exteonded so 23 to form a orid-
iron avaten. Our pronnsed extension, ag shown on the rmap,
will crocg Irooks Trecls in two pleces. At cne of theso no
treatle will be needed rne there is about 1F feet of earth
ov2r a concrete srchs The other point can be spannel by a
woolcn trestle anout 20 feat lonec. The pipe will have to be
enceen? to nrnv“nt.frnnzinm in wintor.

™igs line will require ahout 4,500 foct of 4" pipe,
7ocut off valves, and ¢ fire hydrants. !“rorm this extonsion
about *0 resilonces can be supplied with water and added
protection riven to 1many on the present system.

™ies ayectem 1s practicable aince the highest voint ic
1f5.9 feot, which means & 2ifforence in elevation fror the

arverare head of wator In the tower of 50 feet, which would
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*tve nosatatie~ load of 4, hile 1p 1more than at esevoral
points o the exigtine =syoter, At the same time it will be on
n ocridiron svater nhore €ire protection is dcuble that of a
siarle pipe with » Arcadl enl,

e helieve thnat the casiest and cheapesdt method to do
away with warm wator in the tank is to have the feed nine
entering at the top and the supply pipe to thé distributine
system leading from the bottom of the tank. lh thio arrange-

rment. & more comnlete oirculation of the water will be accomne

lished. "

Cost !stimate of Proposed thenaioﬂ.
e o5 beoecls for thieo following estimates we usvd "Gillettoen
Coet Tinta", ‘elow is riven a table from Clllette eﬁpwinq nn

\

{+ermizeod cost of a 4" uvnter pipe lins, 9,846 feet ﬁdna snd

727 feet de=p; -
Toat of T.abor.

r.abhor, trenchinT ce-ce-me “0,070 per foot.

"orses, trenching «e-cee= .No1 " "
Labor, bell holes ~emwe= J01F " "
Labor, laying pipe ««e== .010 v " |
Yarners ~-—e-ceecccceccee=- L00F W "
Pourinr leadl eccecceecm- 004 M "
Cullers -—ecceccmeacecceccs o "
Labor, bas"fillinf -cececa .N11 " "

" "

Vorecs, bac¥filline -eea « 004

Niatrioution of material- .00r " "

Toreron ------ —————— ———— 017 " "
Time T eenor ——c---- —————— 002 " "
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"iscellanenus -e-ece-ee= 0041 per foot.

——

TOtal ~emcecccccccee—-ae #0,1F8 per foot.

Cost of ""atoriale.

Pipe, ©,270 feet, %0 tons ¢/ #44,40 --=-#0,4R1 per foot,

‘

cpecials, 4,487 F (" ByOF ¢ caccccwemes 081 "*
Talven, 9 ¢ 80,40 cececmmccmemmcnccnee=  ,030 " "
Hydrants, & ¢ {FA,A0 eececcmccaceaceee- ,0F) " "
Lead, £,010 # 7 F,3 { cocceccmccoccans 038 "
Yarn, 10F # / 5,4 Y meeecacccoacsecences 002 " "
TOOls, —emcmmceecccccececccccccceceme—e ,01F " "

" ]

"0tR]l —m—cmemmm—e——emeaseccmes=—eee $0,8F3  per foot.

“poyn the above v male the following estimate for our

proposed extenasion:

Pipe, 4,00 foet 7 A6}, ceemecme= £7,070.00

’
‘peciels, 7 OF Jper foot cecccace- ferE 00
alves, 7 1 7 0.8) ecemccsccmcocaen o r()
Tvdranta, 5 0 70,00 cecocseccccccees ar,. .0
Lead, ¢ 2.4 f per £0Nt ~memccccmce- 102,00
Yarn, 7 0.2 J PCr OOt mecccccceccc= 9.00
Yiecellancous, ¢ 0.f i per foot ee- 07,00

Labor, ¢ 1F.4 / per foot ee—-me--== 700,00

Tregtle f 0 N) acceacaccceccacc-w= £ 4,00

G, =0, 00

]'ot&l - D = W - SO O D e
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COACTUCTICH,

The rridiron ayctem is best for a public water supply
nan? 1f pipes are laid properly the moet 2fficlient results
con be obtained. The bant practice i1s to encircle a city
vith a larre pipe then sunnly the different parts by fceders,
lending, fror the main pive. This is not possible in ilewayro
becaure o tho topographvy, part of the town being in a
valley anl the rest on separate hills. Because of thts there
are single pipes which result in four dead ends, thers beings
now no chance to close on another vips.

The ordinary city should have the large mains arranred
80 that sraller crosa pipes can be fed from both ends. In
this principle lies the biz advantare of a zZridiron systen,
since the cross main is equivalent to two pipes and can fur-
nish double thae number of fire streems with the same losga o
he2d4, or the sar.c nunber of Tire stresms with one fourth the

loce ns when fed from one ent only.

Another advantare of the circulating system is that
arny port ol tae avsten roev he cut out for repairs and the
roct of too eitv nee2d nmot be affeoected. Deadl ends are also
~obiectionabls on =ccount of stasnuation which exiete in the
pipes an! the {deterioration of water which is 1ively to enrcue.
"he vipes will rust and so-called iron "tubercles" will feorm
on the inside. 21ls0 owing to stacnation tho water mav ecquire
a distinect chalybeate turte and appear unaisrhtly from flakos
of iron rust. Teasd ends should be flushed quite frequently
to bo Tept in the beet of condition. C(ne deasd end would be

feli~inated in our provosed oxteneion.

(=r)




rorr our investic-tion we can conclude thot {lewavr
na: not a first class vater system. ‘‘cr could one re~sonably
axnect to find such in ¢ small villare. <“here is plenty of rood
water procurable ani it 1a honed that in tire rore nroeople will

be henafited by the syntern. e feel amssured that conditions

can bYe materiallvy hottored at a rmoderato cost and it seonms

that the probablo savinz in {ire dsmasra alone would warrant

sugh imvroveront.

"hies investiration is not as thorourh nor the results
0o relisble ae the best of practice would require for final
results, Never-the-lecss, the statomontc rads ant conclusions

Aravn vaore vritten only afteor cureful study of conditions ns

ve found ther. It ic honed that the pointa dircusrsed will be

of intoreat at lerst anl porsibly of sonme value to realcers

ol thie thenias.



Index to Nlueprints and Drawlings.

Level noten €0llow PAPE ~—cemcececmcem—-=-=-=(],
Papuletion curve ©o11lows DATE eeeccemceccee 1=,
lourly cnonsumbtion curve fnllows pPagFe === 23,
“ap of town, eghowine laycut of present
und nrovoeed syrtems, Plato / 1 in pocket.
Jrawing chowins profiles and hydraulic
rredients, Plote # ¢, in pocket.

Drowine ghowine lavout of purp house,

Plate 7 %, in nocket.
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