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SUBJECT:

“Report and Preliminary Estimate for a Sewerage System for

Lebanon, Mo.”

RAMON RIVERA.

JUNE, 1906.
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COMPUTATIORS AND PRELIMINARY RSTIMATES
Por a

SEWERAGE SYSTEM AT LEBANON, MO,

PA.RT - Io
DATA AND THRORETICAL COMPUTATIONS.

Lebanon, Mo,: This town with a little ever thres thoutand inbab~
itants and ecovering an area very oclose to onme square mile,
or over 600 acres is located on the st; Louls & San Franeisee
R; n; within 182 miles of Bt; Louis, Missouri, and 06
miles from Springfield, ¥igsouri, Its development has been
gradual and towards the south, ll‘ﬂty‘bﬂ noticed from the
plan of the teoin,. the old portien of the tewn, now mot
very important, being shown towards the north, The eharas-
ter of the soil is in general hardpan with roeck patchei,
and so far as the genditions for a sewer system are gonoera
ed, 1t will bs underastood from the statement made by
Preofessor B, 6, Harris who made the survey of the town on the
21st and 22nd «f July, 1905, and addressed as follows to
the City Clerk of Lebanon:- _‘“ |

*In two respeots, Lebanon fs favorably lituaﬁé&’;n |

regard to sewerage. First, the city is at a aug%if f#ﬁmﬂ[i

which gireumsiance no rain water must be eentendé@ wi@h,

sxoept that falling on the area tc be sewsred; gﬁ@ thy

R I
[

o
1

_sewers cemmencing at the summit in the most densély yop-

[
s

ulated part of the oity will never nsed to be enlﬁfécd dus
to future growth, er to the additiom eof other distficts;in

other words, the system will be built from the ¢enter out-



ward, growing as the eity grows."
"The seeond favorable eireumstanse is that the sewage
oan be disposed of by discharging inte®sink héles" three of
whieh are just outside the city, The opporsunity of thus ef-
feetively solving the vexasious problem of sewage disposal
is excoedingly fortunaté for Lebanem, About the prasticabil-
ity of thus didsposing of the sewage, there can bs ne doubt,
for on an afterncon of the day I resmched Lebanon, there o¢-
ocurred one of the greatest downpours of raim on regerd, (4®
in seven hours), and althcugh surface crecks threw wast Wel-
umes of water into two of these sink holes, they were empty
when I visited them the next morning®

Separate System Adopled:~ Binee the topography of the place is so

faverable for surface drainage, there ean be nc questien as
to the adoption of the "separate system’ the "gombined
aystem often gosting as much as seven or eight times mers

thar the separate system,

Sewar Line YLooated:- An attempt is made to gover as mush ground as

Data

possidle within telerable grades, The digposal is cenveyed
te the same place in order to avoid inereased expsnses for
maintenanse ¢f separate dispesal plants, After several
trials through different streets, it was decided to divide
the whele system inte three distriets as sesn on the map,

These districts will hersafter be depignated as
Vest, ¥iddle ard Bast Distriets respectively, their positien
heing easily urderstccd from the map and the accompanying
oross swtion sheets which will illustrate all the data, and
the eost for eash,

The data at hand net baing aceurate in regard to
density of pepulation, number of houses, ete,, along the sewer
line, and prebabilities of inersass or desrecase e¢f same at
the several lescations, all of vhich have go mush influenes
in the proper design of the capasity of the pipes, resort was
taken to an assumption of sprroximate conditions and a compar-
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ison is madewith Rolla, Missouri, a town of much similar
eonditions, Table I, exeluding the student element shows
astual data and at the bottom are given average values,

TABIE I,
8howing relations between Areee, Houses and Inhabitants, as

sctually foumd at Rolla, Mo,

“Blosk  Blvck Area. Houses per  Jaihablitants per Bq. Ft. per
__Fo,  Baft. Aeres.Bl__E Acre House. Block. Aore. TInhab, House.
80 North 40000 ,.918 3 3,3 3,00 9 9,8 4444 13333
82 . 50000 1,148 6 4,1 3;33 20 17 .4 2500 8333
8¢ * 40000 ,918 4 4.3 2,50 10 10,8 4000 10000
3 West 40000 918 56 5.4 4,20 | 21 22.8 19056 8000
4 » 40000 ,918 9 9.8 3,78 34 37.0 b VA ] 4444
8 " 40000 ;918 5 5.4 3,60 18 19.6 2222 8000
3 East 30000 689 4 5;8 3,75 15 21,8 2000 7500
4 hd 40000 518 4 4,3 3;?0 12 13.0 3333 10000
5 v 40000 918 4 4,3 3,00 12 13.0 3333 10000
13 . 40000 918 3 3.3 3.67 11 11,9 3636 13333
18 * 40000 .918 1 1,1 6,00 6 6,5 6667 40000
Average 44000 .93 4.4 4.7 3,62 15,27 16,7 2888 _ 13996

Thus it is seen that the population ranges up to 37.0
Per aore, an averags being 16,7 per socre, The number of houses
ranges up to 9,8 per acre with an average of 4,7,

In regard to water consumption at Lebanon, the
¢ity actually consumes 25,000 gallens per twenty-four hours,
not nnny.homu being surprlied, and the Railroad Company
eonsuming part of it, However, woells are being drilled, and
very soon the town will get am ample supply. For the
present, we ghall assume that twenty-five gallens per inhab~
itant, upen the basis of a future increase in population,
will amply ecover the present needs and be zafe for fifteen
cr twnty years t- eome,

Considering the densi*< of population, and after

a careful study of Table ,f\’%%r seleeting ;ro: r conditions,



B8 seen in Tadle II, we will sscumethree classses or stages of
density, viz;
Pirst, Residence districts, the leass denge with aetusal,
' Twelve inhabitants and four houges per aerse,
Inereasing to,
Twenty inhabitants and saven housss per aere,
Se¢oond:~ Ordinary districts with density of
PAfteen inhabitznts and five houmes per asre,
Inereasing te,
Twenty-five inhabitants and sight houges .er aore
Third;- The mos=t dense distriets, or sommergial portions,
Thirty inhabitants and eight houses per acre,
Inereasirg to,
Pifty inhahitents and thirtecn houses per aere,
In the ahcve relationse, e future inerease in
population from £iftr te one hundr-ed cer eent is estimatsd,
and uwpon thig all tre computatieons are bhased,
| TARIE II.
ACTUAL CONDITIO™S A™ ROLLA, ¥O,

For cnmmcfcialéistritt . Ordi-ary Districts Residence Distrigis.

B1k Nc,iniab/ie, JouseslAs. 31k, No. Inh/Ac.doufAc. Bl No. Iuk/#e .Hou/Ae.
S Wast 22.R 5.4 O Weet 19,6 5,4 B Fast 13.0 4.3
4 3.0 . 9,8 89 Worth 10,8 4,3 13, 11.9 3.3
Average 29,9 7.6 15,2 4.85 12.45 3.8
CALCULATIONS: -

An attempt will ncw be made to explain the meaning
¢f every item on the accompu.;ing cross.ssction sheets. |
Bransh; The letters, A, B, ete,, refer to the starting pcint of each
branch, or dead ends of the system.
¥anholes; The firsgt e¢slumrn ghows the referense number of <ach of
these roin*g in the system, while the gecond cnlumn 7ill give

the leeation &n the man,



Rlevation;

Depth;

Treneh;

The first eolumn gives the elevation of the ground surfase
and where a manhole is loeated, while the sesond shows the
elevation of the manhole bottam,(invat of sewer pipe),

In this item, the first aclumn shcw#s the depth of man-
heole from surfase of ground to bottom of manhcle, and the sesord
solumn indieates the average depth ¢f trenech between ecnseg-
utive manholes, The average d@th of manhcles and treneh
work is given here in the ascaspanying table for the thres
jcottans, and it is found on the ground that the meximum depth
for a manhcle in thig system is 14,.6' (manhcle 14 at Madison
& Rixth) while in no case should the depth be lsss than 3',

TABLE III,

AVIRAGE DEPTF OF ~ ANFCTES AND TRENCFES,
Aversge T th

Section Harnhole Treneh
Vest 8,17 »t 9,36
Middle 7,76 ® 7,82 "
Eas t 7,42 7,69 "
Average 7.78% 8,29 ¢

Note; Menhils 33 on Fifth and Washiig.un is sanuwn on
gsheet “To, 2 with a de. th ¢? 2,4' but the level ¢f the strcet
will be raised at trio pecint,

Here tre length ¢f the trench betwe n two consesutive
manhodses is shown in the first eclumn, while the eubie contents
in eubie yards is giver in the second, The trench is consider-
ed to be 2' wide all the linz through, and tatle IV relates

to these items:

TARIE IV,
Treneh Total Contsnts
Seeticn Tetal ILength Average Teith Cuble Yards
West 130556 ¥t 9e¢36 FL 8807 ,2
¥iddle 6190 * 7.82 * 2967.1
Eaet ‘ ¢97c 7,68 * 5314.1

Grand Total 28195 ¢ 8,29 " 1708&8,4



Area: This item is derived from a gareful stufly of the radius
of astion of eaeh portion of the line between manheles in order
to determine the amount of area esoversd by houses whieh dig-
eharge into eack seetion, From the three gheets, it is seen
that the total area under control by the system is:-

Wegt Seetion, ~ - - - - « = = 77,44 Agres
Middle ® - -« - - - - - - =~ 27,90 *
Rast T - - - - 53,87 ®
Or & total of - - 159,21
whisk is about 267 of %re tctal town surface,

Houses: Here the sstual and sstimeted number of hcuses is given
and while the first iterm is only a rough approximation, the
seeond will be used in determining the numbar of Y-gonneetions
to be provided.,

TABLE V,
T USES
Seetion Area-Acrcs Aetuzl Nurber Av/Acre Estim.,No. Av./Aere.
VWest 77.44 448 6.30 2% 9.41
Middle 27,90 128 4,59 211 7.56
Bast 53,67 201 5.40 473 8.1
Total 159/21 867 5.45 1413 8.88

Pepul at ionm ,

Per Asre: This item was explained on page 4 above,

Inhabitants: Here the first columm relates to a rough approximae

tion of the aetusl mumber on the area coentrolled by that
spesial seetiom of the pipe line, the geeond eolumn shows the
estimated number on the same 8rea, and the third eolumn gives
that number of estimeted imhabitants dowam to the micdle seg-
tieon eonsidered whieh are suppesed to astually eontribute to
the discharge down to that peint, Density of population
times the arsa under control gives all these items, and while
the astual mumber was computed approximating to the nearesgt

unity, the estimated number was computed to the nearest tem,



Eetin.ted

Tischarge
Per

Minuts

Table VI ig to show some relations between these quantities,

TARLE VI,
HOUSES IRHABITANTS
Actual No. Estimated No.
Seetion Areadotual Bst, Actual Per Per Rgtim,Per Per
Acres.  No, No No Acre houge No, Acre houre

West 77,44 448 729 1483 19,54 3,31 25.50 32.93 3.50
Middle27,90 128 211 386 13.80 3,01 650 23,30 3.08
East 53,87 291 473 956  17.756 5,29 1630 30,26 3.45
Totallb9,21 867 1413 2824 17,78 3,26 4850 30,34 3,42

On the assumption that each inhebitent (vstimated
number) eonsumes an averace of twehtyfiis gzllong pf water
per twanty-four hcurs, all of which may be rea onubly sssuned teo
reach the sewer, gach inhabitant will contributz to the
discharge with an aversge of ,002321 cubic feet per minute,
which is equal to ,00003868 cubie feet per mecond of which it
iz generally believed thst rno more than five to fifteen parts
in ten thousand are excreted,

It is algc assumed that this average flow is fcur-
severithe of the maximum tc be expected, and furthsermore that
the minimum cocasionally obtained will not be less than cne-
half of the maximum, There- fore in this casse,

¥in, discharge = ,00203]1 Cuft.per ¥in.= ,C0003385 fCuft , /Ece
Hax . . = 004062 ¢ " b = ,0000677 » W

Henee it will be understood that the first ocolumm
of this item shows the maximum disecharge per minute, of the
eptimated number of inhabitants down to the middle point of
the segtion gonsidered, The next column gives, similarly,
the minimum estims ced discharge, and the third gcolumn gives
the average discharge, Table VII will show more glearly the

totals in this regard,
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TATTE VII,

Inheb itants Discharge Per Winute
Sestion Aetual Estimated Maximum Minimum Average
Yumber Yumb er Gw. Ft. Gu. Ft. Guw. FE.
West 1483 2550 10.357 5,778 5,920
Hiddle 385 680 2.640 1,320 1.509
Bast 956 1630 6,519 3.260 3,757
Totals 2824 4830 19,516 10,358 11,166

Minimum Discharge

It is a safe rule to compute the gize of the piu e

Per 8Second:

Line
Slopes:

nseded on the assumption of a minimum anocw. t of flow, thus
tending to provide against small velooities whose effact is so
detrimental to the life of t'w pipe, as they ergourgge silt
deposits, thus desreasing the ceapacity of the line. In come~
putingtthe sige of the pipe under the assuupition of the mini-
mum amount of flow, proper depth of the flow at this stage has
to be assumed, it peing genarally taken betwsen cne-fourth
and one~-third of the diamst:r of the pipe, The first ratio
is taken in the present instance, and then the smount cf flow,
supposing the'pipo te run full 18 hence gomputed, The firsgt
gélumn of thiz item ghows the gomputed anmount of flow per
second when the sewer runs fall and the seoond column when it
rung one=fourth of the depth just carrying the estimated min,
smourt of flow per second,

In determining the data for this item, several trials

were made in order to gover the maximum amount of
surface within tolerable grades, with the minimum amcunt of
cexcavation, These consid-rations de¢ided the lozation of the
whole gystem, bearing in mind that but one disposal plant
is desirable for the present, in order to avoid increased
expense in maintanance. This item gho«s thne graces on the

line betwecn consecutive manhocles as finaily decided upon,



Velooities Undoubtedly this item is the testing point for the
Per Becond:
whole gystem., In computing the wvelocities &s shown
in the firgt €olumn of this itsm, sewsr running full, the
formule,
(a) va2l,1 //;?Q-w
was used as beling easy tc¢ hendle for prelininary computations,
though it gives values ra-her high as zay be geen below 4n
comparison #itk Kutter's fornuvla for the wvalue of ¢, the
soefficient in the well=kncsn Chegy formula,
(v) V= C/RS
Yos by formula (a) +t'e veloelty for tne flow between
manholeg Vos, 14 and 15 on she-t Yo, 2 will be found,
Prom the column of minfmum cissharge per ssecond, the sewer
runring full, § = 3796 cubic fect per secund, and the slope
is , 8 = ,006 or .64, Then,
V= 21.1/‘.06621,.37gg~~ 2.24 fecet per
segond, the gewer run:ing f:li,
Now by using formula (b) the coeffici.nt C is found,

by Futtsr's formula:

41,6 + 20028l 4 1,011
& n

C. = . 00281 a.
4’.6+ 3 rians ey
1+ (41 - )7}?_

where g = ,006 n = ,014, D= 466"
R=1/4 D= ,1165'
Buhgtituting in the above fermula, gives:

11,6 + 00281 ;.811
.@mmj LOLS

P———-

008 /1165

140416+
41.6 + 4083 + 139.3077
1+ (41.6 + .3683) —0L3

3ALS

181,376
1+ (42,0883 x .0352

181,376 - 731
3.,4808 ot

and by the Chesy formula (c) above,
b S

V=735.1/,11656 x .006 = 73,1 x ,02625

= ].92 fcet per gecond.



Diameter -
of Pi;e:

«il=

Thus, formula (c) gives 1,92 feut per seoond as
against 2.24 feet yer gecond from above, a differance of about
14.8 % whioh owing %c the uncertainty of the aectual condition
of the pip ¢, amount of flow, end the proper value of the
coefficient C to be nused, may at present he disrecarded, and
the valuss as computed by formula (a) will he used, However,
the fact that this method has been used ~ill be taken into
account aftervard and resoft will be had tc the flushing tank,

The first column of this item therefore, gives the
velocities of fluw for the exact gige of pipe, when it is
running full and the seecond colummn shows velocity of flow
when the same pipe runs with one=fourth its diameter,
which is 85% of ihe Fformesr amount,

Here tre first cclumn shows the computed or necessary
diameter of pipe which will just afford room to cuntain the
full flow, when the minimum estimated flow covers only 14%
of the pire seotion, For several reasons #'ich need not be
stated here, the minimum size of pipe to be used on a line
should not be legs than four irches in diauster, six inchés,
it i3 oiaimed being a W ttcr limit, and in accordance with this
in the seoond column of this item, are shown ths diffarent
siges of gire madc.ted along the line, The affeet of the
different sixce ¢f pipe in decreazing the velocity of flow
will new te investigated,

We shall investigate the ocase referrsd tc¢ on page 9,
abova, and it will be found that a full flow throug! a pipe
of 5,069 * diameter with a velocity of 1,92 fect per second
corresponds tc £6.5 ﬁ'ef the full flow through a six inch
pipe with a degth of about 8 its diameter and a valceity of
flow of abeut 1,956 x 1,16 = 2,28 feset por sccond which 1s just
the sam2 velccity as comxputed by formula (z) and given in

the proper e¢olumn of Sheet o, 1.
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By the aid of Tabiea VIII and IX any other velocity
¢an be checked in the same way,
TARLE VIII,
Yelocity 3 Disch'g through €% =nd 8* plie, flowing full for

erade glven; v = ¢7Ra, ¢ being coleulntzd by
Kutter'sg forpula; n = ,013; Q=av,

Grade 6% Pipe g8 Pige
of Velccity i V:loelity £ ]
Sewer Tt per Sec  Cufbt, Pur Seo Fi, por fec, Cuft,lir Jec

et

|
g&

R - - _ 2,24 697

6 7 1,95 3833 - _—

& & 2,25 4498 - ——
1,07 2,58 4550 - .
1.5 4 2.2 L5545 - -
2.0 ¢ 5,54 7300 - -
3.0 4 4,25 \2335 —— -———
For n = ,011 Q12 »013 Q045 017

Multiply
V or ¢ by 1,20 1,16 1,00 .84 N3

Of coursge large diserspancies mugt bz expected,

It »0 happengt>a‘the case in question is unususlly favorable
for a check since, 2s ncticed from Toble IX, the maximum vel-
ccity of flow occurs vher *he flow is ,& of the fiameter in
depth as mey be as=n in the cclumn next to the last in this
Tabls, while the maximum discharge occurs when the dspth is
.9 {second last column ef same table.).

We shall atate furthermore that while the house
coanacfions, €t0., may retard the veloeity of fluvw as given by
the grade through smooth pi e, en the other hand, at every
pection there is some initial veloeity which «#ill considersably
affeet the flow through each seotion, and hence no further
attempt will be mmde tc reotify the velocities as given fer
"Sewer Full* and¥One~fourthn full* These huve been considered
a8 prectically correot, consideration ovuly being given to the

velocities for "One~fourth full® run for the loecation of the
f£lush tanks.



TABIE IX.

d.. P a 2y By Kutier's Formula
Depth . Wetiad Area of Fydraulie Currected gorrscted
Flow Rerimeter flow Progortional Propor-

. Inalus Yelocities <ticnal Disch

1,00 Se142 7864 W R0 1,00 1.000

.85 2,691 L7708 .286 1.11 1,068

& £,498 7445 .~98 1.15 1,073

.8 2.214 6735 304 1.16 ©,98

T 1,983 JB8%4 296 1,14 0.84

.8 1,772 L4920 278 1.08 0.67

o8 1,57} . 3927 L2050 1,00 0,00

4 1,369 .2934 214 .88 0.33

.9 1,159 1881 471 12 0.19

«25 1,047 <1536 .148 « 65 0.14

2 .927 1118 121 .56 ¢.09
1 .643 .0408 0635 .30 0,03

Sewer Pipe The first column shu.s fuor the purjcec of comparison,

Line
the discharge per minuirs wad the voloelty oot sccond for the

size of the pire aicypied, with the sewer runiing full, the
digcharpge beirng tre namuratbf ard the veloelis the danuminzter
in each cace shown, ard “his purtion of the it.om is tcrmed
"Capacity of the Sewer®,
The segond column shows the facter of safety, 1. e,
¢ the ratio of the discharce aliowed when th: gewer runs full to
the maximum discharge likely tc hajpen at that point, Thus
$t is ge=2n, Sheet Yo, 2, that dosn to manhols Yo, 15, since
the factor of safety is 3.6, *the largest discharee th<i can be
given by the pire is 23.70 cubic fext gor minute, whieh,
frem tha figur:s on page 8 wiil corregiond to a posulation of
5660 inhabitants, cons.oing tusniy-five o1l013 of watzr per
twenty-four hours, or to,
1570 inhabitants consuring 90 gallons of water per

twenty ~four hours,
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Tsble X shows in this way the total caracity of the
system, and 1t wiil be ssen that 80 tc 100 gellons per twenty-
four hours per inhabitant, estimated number, ean be provided

without overdoing the capacity of the s stem,

TARLE X,

Fagtor of Estimeted Corguted Water comsuwption

Section Safety. Inhabitsants, Inhebitants. ®als, per 24 Hrs,
‘Vept 1,5 2560 11475 256.00
" 4,5 “-- - 2580 131,26
" 4,5 - 1487 161,56
¥iddle 10,00 650 6500 25,00
W 10;00 - - 850 250,00
" 10,cn —-—- 385 225,00
East 3.5 leae 5705 25,00
J 3.5 Bt 1630 : 82 ,80
. 3.8 -—— 966 148,00

——

The third coiumn of this item simply gives the

lengths of pipe betwesn two conseoutive manholes,

TARLE XL,
Leagtrk of Piic Arca Radius of aetion
Section 6" 8" Jeveared of the line
Acres Area/per length
u -— BE30 Fs 9,89 l48.1
lfiddle 5,190 " - 27:9\) 23402 n
Yast 9,969 » ~-- 53,87 235.4 v
Totals 85,646 « 2850 v 159,21 246 .1 »

Table XI shows the total length of pige umed in the
gyster and the diameter itc¢gether wiik the area covered by the
gystem, +hile the last cciumn sinows the relation betwcen the
area gewered (in squere feui) and the length of piie laid theres
in, where the average distance from a house tc the gewer may

gonsistently be asswued as one~half of 246,1 or 123 feet,
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&8 an average. This is on tre assumption that the gewer pipe

line passes cthrocugh the center of each area, the housss stand-

ing both sides, with tre source of all refuse water at the

rear of the lot,.



PART
8 wC OHND
TIMATES OF COST.
On the lasti portion of sheets Hos. 1, 2 and 3,

under the head of cost, are shown several itoms, the consider
ation of whioh will ccver riost of tre exgerseg invoulved in the
design of the gewerage system, These are zs tclivwe:

Treneh: Table XII showg *the lcwegt practloeble cosh of exca-
vating and backfilling four to tern inch sew:zr trencles, also
sheathing in compact loam, neither groune sater nor uachinery
being congidared, Yeither doss 1t include the conwractor's
profit nor contingénocies, Tre pirices there slown arc basgued
on oontinucus work with forces of the must economical size,

"renches ar: gencrally sslimated to e one foot adider
than the pipe that is to ba laid, I the pressnt irnstance,
 however, & &rench tw- fect in width all the wsy through im

considered,



TA3:8 X1II.

4 to 10 inch Bewer, Dolliars per linear fuot,
Ne;th vt Exeavation Olvse Sheailing
Trench/, and (Used 2-1/2 Timzs) Total
(fe:t) {Backfilling  Lumber =% 3 10,90  Schting  Por linear
Per y~?oard Yeas. ; Foct
4 % 0,0675 $ - - - $ -=--- $.0.,0675
5 70 0,17 0,025 0.2700
é O 0.1380 .04 0.2950
4 ORR 0,158 G045 0,318
8 100 0.21n 0,065 n,360
9 /115 N2 rLOUS 0.408
10 .140 C o250 0.0¢0 .460
11 _ 185 0,285 L0655 0.518
12 200 G.310 C.O%¢ N.580
13 220 G.750 0.080 0.650
i4 250 0.40¢C 0.100 0.750
18 280 G.47C 0.130 0.880

In accordancy o ith this table, “h2 cost unter item
H

*"Tranch® in " he ghashy ar o

j42]

Cinated,  Sheatiing was in avary
case provided wsherevar oo a5 dspth of trench sxcsaeded
5 feat, Table XYII ghows in this regard, the length, content,
(euhic yards) and tb: coast of ithe trench work for aach of the
thres dis‘cicts, 7Tt also showvs ~he gverare curat per cublie yard
, and by allowing 20 7 upon “he nset ccst, “o pruvids for
Contractor's profit, use of tocls, and contingszncies of differ-
ent kinds of material to excavate, the column *Prefit, TWte,,®
¥a3 added, The las % colwsv shorz the totzxl astinated cost
of the earth sork,

Trench woerk in yuick sard wuwy cost froem tee to ten
times that estimated in the table, while rock excavation usually

oosts from 75 cents to $ 2.70 per cubic yard. Henee, since

Lebanon is thought to be located mostly on ground of the nature
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assuned, (compact loam), the abcvw: watinwe s ', 2 sgpidered to be

& good fair une,

TABL? XIIT,
Trench Cost

“istrdet. Length Content  Wet Per Cubic Total

Cuyds , yard Profits coat

ato

Ved 13038%t 8807,2 $5749.,66 $.653 4§ 1149.94 $6899.60
Middle 5190 » 2967,1 1876.38 682 370.28 225l1.66
Bast 9970 v 5314,1 3006,60 .566 801,32 3607,92

G
o
h!

Totalis 28195 17038,4 100652.64 ot 2126.54 12759.18

oo

Where trench machines =rs used, about 300 cublc yards

yper dayv arc excavoied in the avarsge scil, ot a cust of about
12 to 16, ey 15 eents per cubic yard, Tc¢ this udé y 150 to
$ 4006 or sayv % 250,00 por month rental, 8¢ if one of thes
mackines 1s used, thu coest night be reduced ws follicws:

Cost of excavating 1708),4 Cuyds., & 1lbg = & 2563.26

*~

5% aays,(Bay 2 roned runtal cf machine :
@ § 203,00 pe¢r month ~ - = 500,00

281595 femt lengihef trengh #ith an averuge
depth of 8,28 fest;
Sheathing uscc Z-1/& times,
& 25 cents per lin, ft = 2819,50

Setting ® 5 cents por linsar foct = 1409,75

| Tet8l = = = = = = = « ~ = =  7292,51
207 provision for contingsncies,

fentrecicv's profit, ete,, = 1458,50

Grang Tctal = - - = = = - =« c = - - $ 8151,01

whieh shows a considerabl: reduction, avout 32 ¥ as compared
with the eost of excavating without the ugs of “he machine,
Vowever, ns some rpoky portionsg may be expected in trench work,
this fact will materially change the ccst of excaveting with
the machine, since it can not be used under these conditions,

hance tha computations 1~ the tabls %iil hold in this eatimate,



giain Under this item, the cost o¢f straight vitrified
pe:
sewer pipe as wmanufactursd by Blaokmer & Post Fipe Cc, of St. .
Louls, Yo,, i3 considsred. Table XIV here ghows the cost
per linear foot, in car load lots, delivered f, o, b, Lsbanon
y the two siges, 6 and 8 inch to be umd in t'1z zyetam, The
cogt on sheets Wos. 1, 2 ard 3 was computed accordingly, the
entire length of the line being considered in thiz egtimate,
Table XV ghows in *»is connection, the number of
carloads invelved in thig itsm nnd the fotal cost of plain
pipe for the grstem, This a-unts to about £3.6 7 of the net
cost of excavation,
TARTE XIV,
FPrige of Vitrifiad 2dpe,
Ft;et psr‘
Straizht pie Y- ond T ¥ranches Weight Jur load =
Per Foot 2 fezoo long"each" per i4 tona
Size T % rrice Size Jet zrice footu
Del, Del. Ibs.
5% 8-4/10g Y x 4w 33.6¢ 16 1750
g 15-3/4¢ 62 x 4" 50 ,4p 24 1100
TAT.2 XV,
T TR m Jf
District Length of Sius: of Piye Car loads Cost
Pipe Line i4 tuns
Went 10287 f: g 5.9% § 860.v1
» 2560 g 2,32 351.13
ricdle 5150 on 2,97 427.96
Fast 9969 o Sem 5.70 837,56
motals 26196 oo 1eae 2497 .56
Y-Connectic:s: Under this itaﬁ; iﬂé’cﬁ§£ of Y-branchee for house

-l8-

conuections 1is conaidcreﬁ!ﬂHereiit iz assumed that by adding
the gxpense cf the Y—piecgé; abo.t ¢ne haif of the ccat will
proviis for brzakage, cic., wltbough the total lsngtih of the
line 1s alresdy coversa by itk piain pipe aions., This exira
cost is called "Breakage", etec. in table XVI bélow, and singe
the ,rice per foot of these Y-branches isg about twice that of

plain piye of the pame dlameter, this extra cost #ill be that



of the plain pipe w#hose length is r:placed by tha Y-piaces.
TARLT XVI

- e ro g - v - - B

Bgtirated Y-Branchsags Coat nf Straight Pipe and

Districtye, of Car Load Y«Branches
Housmes L'gth.1l4-Tcons, Plain Y Break:= Total.

. fk. Pige. Brn'sn,age, ete.

Vest 663 1306  .746 $1320.90%258,50 $105.70 $1560,50
" 76 1t 1358 442.,1C 28,31 20,80  480.41 .

¥iddlse 211 4:2 211 127.96 51,16 35.45 489,12
East 473 046 41 837,56 143.83 7¥.25 981,39

—————— F e ——" e

Totals 1413 2826 1,066  302:,b62 482,90 245,20 3611.42

The last zolown of th iz tubl: shows the total cost
of the gtralght pise #1d Y-connze-ions alung ine line so far
gomputed,
Laying: The total cest of luiring the pilre ig riven as gomputed
with the aid of Table YVII,

TAWLM® XVII,

2-ft, lengths ¥. Lengths

Siz: in Inch.e _ 6" B

———

Unloading, Handliag uad

Distributing, - - - - ~ = $.21 $ .35

Laying, cues. of juts,
&0c car-dsg, - - - % = l,33 1.62
Cemeant, ond "fixing, - - =~ = = = « - 55 LB
Totals, 2,31 2455

Tecoms e Haul 150C or load; Average hacl 1 mile,

s

Wopes ¥ 3,50 per dzy; Twbor ‘*eiiun at $ 1,30 er duy

It is eatimatsd trat one harrsl of cement, used neat
should lay about 233 fset of 6" pive, or 200 fest of 8" pipe.
Table XVIII is to show tre finsl sstimate of the cost of the
pipe, (straight and Y-cénnections) and its layving, cement in-
¢luded, but does not inolude suverintendence, uss of tools,

etc., which will be considered later.
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TART® IVIIIL,

Dist. Pire fement fost
L'gth.8ize, “bls. Pipe  Iaying Breakaggs Total
West 10487 6% 45,01 $ 450,80 $242,50 4 10v.70 $1802.80
" 2250 8% 12,75 ab9,51 65,00 20,90  548.44
Kigile 5190 6% 022,28 453,67 25C.55 35,45 719,67

Sact 9969 6" 43,78 902,14 1J9.01 99,26  1101,30

R

Tctals28196 123,82 226¢,12 6067.7¢ 245,20 4169,01
Lampholes: ’ It hag been fornd in praciice that o 6% Lo 8% gewer.

car be easil; inygcotsd wrna clesned if the alctance apart
botw..on manhcles aocas not exceed 300 {o 400 fe:t, Rt the

fact that it is degirable and egouncmical to locate manhodes at
strect intergestions may e¢.usc t:e manholes to be sproead
ferthar spart, and #hcn this is ths cass, and the dlatance
exceeds say 400 feet, a lamphole shoulid bz lucated hetween them
and this practice »1il vt e “vllicowed in desizrizg this asystem,

A lazphels 311 he nzde Lo eonsizt of a souncrete
founda®icen *o s jrer’ & porrenlleulur broaneh which 13 inserted
i= place salong t*»e zew:r 1line, =2nd b, lengths cof pire of the
sare digmetar o tret in tYo lime, Ap upricht ehimney 111 te
formed reaching thc surface ¢f the gtrezat where ancther econ-

crete bage will be s2t tc held a cast iron frame and cover,
The bottom forndaticon w31l he abeut 6% deep underreath the
perpenciocular dbrarnch pipe ard surroundinge it tc atcut ene-half
its dismatevr, wra the area of the base %ill be 1-1/2¢ x 2°,
(the }arger’dimenaion beling treunsversge to the dirsction of the
line), e that it #1ll econtsain sciwihing like 2 cubic fzet of
conerete, The bamge at the top of ‘he lamphele will be about
2 f:2t square and 6® d-«p - hich givee a counient of 2 cuble
feet of econerete, We rayv ko “he welght of the cast iron frame
and eover as 250 lbs. #$.015 per 1b, which is § 3.756., The
following is an approxiu.~n~c estimate of the gost of a cubie

yard of conorete szt in prlace, everyt ing dneluded, except



superintendence and uss of tools.

Proportions, 1 3,3 4 &

e -

Atlag Cement  1,1%6 Fble., @ & 2,00 = §$ 2,35

Sand - - C,80 Cuyds IR = G.io
Iebor - 220 Dawve G = 1.87

I.ﬁ(?tal_ »n * 5.59

per gubic ard.

-~ . o . o e © s et

¥itk the abevwe data ora the lengths of pipas regquired
thig item on Choots ten. 1, 2 nad 3 wae obiained, The dep th
of the lamphele s tnon tho srae s bhet of She gavevi_ e depth
of treach under the heaw of uoith on the sho:ds, and hence the
length of pipe nezdedto form “h= chimney. Table XIX illustratses
its mareup and total cost in place, no 3upesrin.end meo or use
of tocls being ecngidered,

TARTY RIX,

No, Straight Tamher of - T Ne of
of Pipe Caonment Crgt
Lacp - L-Nrrnet g Nor load~  Brlz, iven Total
Dist, holes. ¢£¥ g# 6"  &® 14 Tous @ #£4.00 Fraces cost
on g 253,78 g,

West 20

" 8
Xid. 9
Eggt 20

183,7' ---  20Pcs -- 106 ---  3.48 20 $115,16
cem 1A == B —-= 085 1,40 8 51,33

65,3 --n 9 - 037  -e- 1,67 o 49,46
189,21 --= 20 - 001 ~-= 352 30 110,75

Totalsd?

408.1 71,3 49 8 235  ,065 9,97 57 324 .70

Manholes:

The cogt of the irdividisl plec: 1is given in the
Froper column of 20k gkhast nd wag goiten by intoroolation from
Tanlz 20 shere cgost a4 maks 2y 2-2 ghovn, The minh-lé shape
is ¢ te thaet ¢f 2 truncetad syramid of ciroular top, 2 fuet
in dimnet:r and elliptiesd hotton, 3§ fe=t by 4 fecsl § inchos.,
Tha avsrag: J2p:h f sonhelz in thls systom may be
considerad as €,17 4+ 7.42 + 7.76

3
iron frame hae tc bs plecci o» th: top, thus re2ducing this depth

= 7,70 fiet, and since a cast:

to say 7 faut, ¥s got for the average cost of the manhole,



TARIA XX,

Ccst of manhcles, circular (2' diam,) top and elliptical bottom
(3* x 4'@") (mrick 2" x 4" x 5% ang 1/4° Jointsrsach weignlug
7 kounds,)

Depth, top of brick work tc botiom of sewer

N irvert
e £t IR AL T 5 16!

Eriek ¢ §8.,00 Per Y4$6.02 $10.56 $12.70 $15.04 $1v.CC § 23.25

(Atles Cement & 32,00
per BRl, - - « 2,90 3,70 4,00 5,37 6 .80 8,30

(Sand @ 50¢ per yd. .20 .26 33 .8 48 .08
(ixed 1 :2 '

¥gaons € 8 2,50 1,380 2.00 2.25 2,¥0 8,50 4.45

Helpers 4 % 1.5C 2.20 2,40 2.70 3,48 4,20 5,36

Totals 15,12 12.92 97,17 53,99 41.93

lave
&
-
i
..

—— ——g— - L

Fo.ndatiuva r ccncrat o fhévk i H banchﬁs Yor
6 cr 8% pige - -
nazt Tron tops 474 covers ()05 aﬂd L%O Lbs )
®1-1/2 4w 1. - - - - = e
Sters, wv-ought iron, s =z~:d 18% wﬂlrt

ti

5020

~ . -~ -
o \-1\-' S,.‘ﬁ:: n"“ -.T.,}., b
-
oA e Lam 3 . [ ] R N LIV N M SN SR ~ e L. A o) —
PN ,lb, znd Th w11 eeotatn 1156 1o ICLs, . A VI 1 -3-Sallal

welzbing on tha wver- o) 7 _cunds, te_aiher o ith 1,77 Tbls. of
c2m:~t in t¥e mankole hely, .los 59 Bble, ir the foundation

or a total of 2,37 Bhla, of c2vant¥d Henee the total z.ic nt of
bricks and esmznt re.iircd for this purpose is 23 set forth in
tarle XXI, Tike ecst shedn de2g act inelude superintsndsnce,

use «f tccls, nor trongiertation, Each zobkole has baon eonsid-
ered tc ineclode: Axent of hridgk and mortar neezasary to build
it mny a top frame, casgtins ~nd cover; a dusisr or some xind of
dust catecher and 4he iren steprs, R®ach manhol:z a3%all bs 1/4"
evcznt linad and finisred insida anz a>cut 1/2" lining or the

cutsglie,
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TABLE XXI,

' - Yanholes Quantitises Coat
Nist, "¢, of  Av. Depth Brick Atlas Cemest
Fr PXavxg® $ 2,00 Ircn Tuot
‘ Pes. Pr Bhl, $7.8%._8tsua.
Wopt 29 B, 1% 34430 07,108 29r. 3Bde. 0 906,31
¥iadleld Te76 iebt  £%,18 1o roe 375.00
Bast 27 7,42 <¥¥70 £b,29 27 2%4 o%8.84

£9 7.78 18350 154,56 £9 804 1850,20
Flush Thera remainz no+ tc be oconsgidéred the &, iiance

Tanks :
whieh 1s thcough® to be necesear in this system, o-ing to the

low grades tha*t nmust be used sznd the consequent 10w
velocities,

¥ithovt geing inte *ve analysis ef the funeciion and
performance ¢f the flugk tark, it oy be cuild thai f:v the
present at least, one flush tank «iil be located at cach dead
end of the system, arc shenever fiushing ey TLe ikought advis-
able at other pointle dewn the: line, the navicdes, o ach of
whieh shwuld be ;rovitia wivhi a wabel glyu 4206 Vvasve, ey 08
used tu flush &ny requil'€s w0 “1uil,

I: hei bren 1ound Lhal O gra@ud Lhelweol ok aou
1.3/, the erfect of u 500 geison flush ionk is sufficiens
Sewi Lo a puint oC0 to 1090 fuel beiow, the eersn of the fiow
trrough & 6" pile being frow «" t6 S2"down 't thes: pu.nis,

. It is advired thet & de@rign Lo se.ectizd Irux those
illugtratea in any of tle moenuwscturer's cawvmiogues, as fur
insjance that of wane Pacific Flush Tunk Co,, Chicage, Ills.,
and adcpting fer ghullow pluceg, under O Ievs, boch as the
Preads-! iLllesr Autcmatie 8i,%un Flosh Tenk Ty e, Jshil- for dseper
places, Bay the Stundard Jsclgn may be used, The jrices and
features .f trese tarks ars shcwn in Table XXTI,

The cost alrezdy :llowsd fer a manhcle with say 25 ¥
additional cost will provii< Tor the arranging of ths manhole

for a tank, @hille ihe prig: of the giphor 1s sevarate.



TARLT XXII.

Illustrating dimencicns, ete., «.o¢ ;rices of the 2iil.r Autumatie

Biphon, “"Standerd Mecign® =nd Phoads-l'iliar Sitallow Depths Fattern,

Tyre © Diemetor Size ant Srpeciiy
Biphom Siphon. Sewer. Of Tenxs Biphens  Water
& Tank — —_ DiamDischy Dischg, Hate of Recuirsa
Deith. Qo ae-  Dischg, o £I114 Prige of
ity Guft rer 100 W% Sichen
cuf o, geo. of seusr

Btandard 6" 6'-Ln 4,5' IUv 42 1,40 20-35 Quft, «» 21.00

Rhoads 6" (G'-6" 4.8' 4 22 W13 20-26 2l.,00

- Xr the column undsr tlis item on the Sheets, trz cour of the
siphon ard tha 23 7 ex'ru is shown as & provicion Por the ex-
Pense of *he flushing tinls,

INSPRECTIOXN, FENGINEERING A<D OTHRR RXPENSES.

In all the  recediny Jtews, the ¢uut of “um :thing

L
RS W

itself has beep considered, The usc of touls; trivsperoa-ion
or materials heve b -n inciudcd in zome cus 8, Insyuciion
and enginesring exjcnsus ve bsen left out, wne it ls
sapgecteg st whille too sxecaveiior or ®as Lrnowlo¥ bpani Lo
givern L. CLnWBCLYE, I .0.id tg BCVigerie [i¢ e reitinasr
of %he werk to pudeen at tie edroctiva of tne Cily wsilgifcél,
o undel Oty Sopervigicon,

Uge cf tecle, It lg not reegepser; to ge intc cevails of tae

Contingencies,

& Trarspcriatiun: svols and implien.nte to be uged in thie work,

Tre contingenrncies w:# f guch & neture thal they can
nct be eatinated with a sufficient degree of certainly,

The co#t of trans.crtetion, howsver, may be dater-
nined more or legs aecuwrately wrcen once the ¢rigin ¢f the
ghimment os knosyn,

In prief, ithuse ibeus sey be coenpuidvres g2feiy covered

by acdiug 20 j Lc the cost ¢ lhiz asicilals theusilias,

Inspeeticn Thisd 3s &an itvuel which depencs upon the time durilg
and ‘
Engincering which the work must bec secomplished, Inapsciion

gunprehends alsv thie managenient during constructicn,
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whilé anginesring reiatlcs to the dutieg of the engineer in
petiing gredesn, deeciding gor mete-izls, .roviding diracticns
te8is, ¥a slall

T T | ™ : i e oy PR
for tho owoerk wnfd =217 other rasgursrantg nnd

N TR - . - 2 e pr =% e RN cuoan A -
grocw 10 % for dngroetion sod L < for engin®ring,

- d’.‘"

Negt: Tale 83 sheus he untire es!imate of cost, esach p

agsienid Se e ghirged 5o 11 those quartities % ita lsft.‘
It st be gdd thst in v irame "Plein DPiver #Y-Tonnegticng®
ard Wl vigp" the Qﬁf for eoobicpencies 1o 10t clarsad hecause
Yedig has ales2ac hoon dnasl oded,

Incawss 1% 13 Auteirminad Preom borinpe 2loar the
1rorecged 1ino thaid e aaconf oF poeky viotomixl is 0% congid-
eé&bls, ar excavati- - o~ fropnathir machinsg ey be uged advan~
topect 21y, The coat e¢f trenching assording to th: plan shown
in table XII and as estimated on page 17 mmy be reduced to
$ 8505,37 + 1701.07 + 153057 = $ 11737.41, thus reducing the
totel cost of the system to § 19,477,14,

Of gourse, oth:r conditions rmay, in an ¢y w1l degrees,
affect the case, and advantageous conditions, #ith foud nmanage=
ment of tha work may even furihir reduce the total cust of thc
systal.

Table XXIV aims to show th. different classes and
ancunts of material needed for the whole system, The cost of th
the different kinds cf materiazl upon which the caleulations are
tased arc given in the prececding tables, and 1t is understood
that suech prices may change not only on acceunt of [luctuations
of the market, but also if ench kind of material is made to com-
Ply with eertain speeificat iors as may be provided for after
wards, Yo atéemot will be made in this es‘imate to furnish
srecificaticns but in the accom anying sheet designated as

""Netails of Construction” an idz2a is giver of tre main

features to deal with in this systeu,



-26-

TABLE XXITI, .
gnoving Finel Zsg=imats of “cst <f the Lebanon, Himsourd,

Bewerace 3vstem,

- T T Ch R i+
NISTRINT Gontingtes. Inspsc,
. lge -f Towls and

Items West Middle Kagt Trensp't'n Eng'n'gr Total
Trench 45%49.66 $1876.38 £ 3nng.60 * 2126,54 $19135,88 $14673Q06
Plain

Pipe 1320,90 427.96 837,56  cvm~e=- 337,98 2974 ,38
Vallen -

neet'ns 239,60 61.16 143,33 - £6,52 511.28
I.&ying 30’?035 llgogl 230. 55 - -~ 98 u’:’? 756 0‘6
Tanp-
) holes 164,49 49,48 110,75 64,94 65,30 448,09
Fane -

holes 906,31 375,08 EVe, 04 376,04 358,44 2594 ,68
¥lush

Tanks 109,74 84,41 135.44 6b6.52  E%,33 454,84
Terals 8798, 03 2994,.33  LO65,87  2633.44 2923,42 22412,79

s - .

TABIE XXIV,

Showing Classes and Amounts of Materials for

the Lebanon, Mo,

Sewerage System.

Provision Car
PATERTATA nIgTRPIAN~Y for Touss
Braakage 14 Totals
Cless cizw West ¥iddle inat Stae, Tons
vite Pipe on 10368 Pt 4732 ¥+ ¢ilrnT 28R) Wt 18.0% 26500 ¥
L an 2470 » - - 30 v 2,54 2600 "
Y-Br'nchs "x4* @53 Pas 211 Pec 75 Pe B3 Pe 1,04 1460 Pes
. " pxAn N8 - - - 1L 9 »
Ppd * ¢v-€" 20 0 ~L~ n oo 11 0m .07 8L "
" " EnxEN g w - --- " LT 10 »
Woud B, ¥,126870C Ft 4P558 Tt 77710 TEL3N32 Tt 27.5C 2I0000 FE
Ceuwent Atlam 134,58 64,08 Slgiu 11,81 o7E 300 Bbls.
3.,°0/Rpl PRrls Rbls. “bls. Bblis. :
Brick <U"x4%xB¥ 37585 Pe 15210 Fe 26400 Po 55635 Pe 21,28 88000 Pca
7T 1vs
Fanhcle 24" Diam 29 13 2z " Gnn 1,51 70 »
Cast'gas 525 Tba
Lamp
Cact'g,.,18" Diam, 28 ® g . 20 % 53 4 60 =
250 T;bat
Siphons g 4" 3 oo 2 " —— 14 »
¥illar
gSteps 3/awra 354 » 15¢ » 294 7 46 - 350 *
Iron & ¥t
Dusters 20%z6" o3n 13 » ac " 6 " - 70 @

o —————
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Bo far, zittention hus hean given to the faatures of
th¢ line lesving the question of dimpcasal tc be ecnsidered,

It is Prcfass. r ¥arrig' geheme, accordiag v nis state
ment, which is quofed =t %4hs brzinring &f this report, that the
sewage liguild co+ld he disuvogad of by sinply disclarging it inte
the "Nerth Sink Hole” «he » thrre syprears Lo be on crening
that takszs up almoat instantly all the rain water Lhat reaches
the hole, Ag to ths o1t irate dispesal of this »ater, no one
kncws, He adds however, that t' e ysssible nevelopment of &
nufpgances ounl he preventoc &6 ToiliwWe

4 receivir: Lank can casil - he devissd [ roviding &
receptacle for ircorplote: filiration and the eitehing of organie
LGetuor in suapension, wo ell & noxlous gasvs., In sddition,
Lee pmadl filter mi3ds o b o inst-.lled upon hich he morc heavi
1y charged portion of tre sewage #ill zypresd ot wnd €iltsr,

One is t¢ e uped st & tire wuile the other is worksd over and
ciianed, The Peatuiecs of the filters aret A la,cr of sand rest
irg cn & nother laver of ccarse gravel thnrough which = number

o perferrted plres =2rzs 1lzid, the object being to supply a
cengtant currant of air ahich minecleg with the gewags and p RBSES
downwards, Under this there isalayer cf sravel or ncke t¥o or
threu fest thick un =ftsv assinc ﬁh?ough this, tre current

z3 ba lat oo,

The ccat invelved by this socheme, ineluding right of
way, ete., it I8 theught 1)1 be sanething like 5 1,000,00,

Tra maintencrce of sueh a plant shoudd be relativ:iy small,

The acecomranirng sketeh 18 ar attempt tc glive an idea
of the sehene degerihzd, In case 2 nors perfuct syuipment
she la b2 nsedsd, the Pacifiec Flush Tank To., of Chicago, Ills
a woll-krnoan firn, will con ruguest, and the necissary ianforma
ticn as *o the conditicn: of the zink hole, the wnount of sewage
ste.,, #111l submit one of thair schemes best adapted to tha

eircumstances,
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It must be berne in mind that in seleeting the proper scheme
to yroducs a desired result, the question of cost is largely
a centrolling factor. A dsoision in vthiz respect can only be
reached by a study of the loeal conditions ana ihe urice of
meterials and labor, No method is entirsly satisfactory, but
all requirs judguman' and cure.

SEWER ASSESSUENT: Greai difficulty ie expericnced in endeavering
to squitably distrib.ute the cost of sewers among the property
ownerg, The funds with which to pay for the construction

of sewers Qre obtaized by th: "ollowing varivus msthodge-

(a). By & genseral tax,

(v}, By issuing bongs end Lroviding by guaer:l taxation
a sinking fund fur this poyment vhen due,

{c), By providin- o funi four the consiruc.ion of the sewers
by either of the preceding m2ihods, then reimbursing che fund
by charcing for permitas for making conaectiicne -ith thie SSH9T.

(d). By asgessisg the entica tax upsn ~h. pro.riy bene=-
fitted,

(e). By assessing ihe cost of each su¥er upen ths zroperty
adjoining it in yroperiicn toj-

i, The froriags,
2., The area,
J¢ The valie T sa h lut,

(f}. By assessing « ceriain geriden of b, zegt nceording
to the ias v method aud raisiug the rexaindsr of thy eout by
D geEnerzl tax.

{¢). By assessin, 7Tor all sewers & certain urnifcerm =mount
87 FToot frent on adiciniay properly and reising the reomainder
o€ “ha cost by & gonevel tex,

{11 of *he above metheds sossess cbjeetionuahle fexntures

gar? l22d ‘o unav oidaple injustice in sypecial cuses, The

P

practic2 of ehargin~ mo~: than a nominal feu(suf ici.ni to
merely pay for inspection) for the privilasgs of connze-ing

private sewers witn the publir gewer 1s not to be cunasnded,



as it prevents many from sking the connection who would other=-
wise do mo, Citigens cho:ld ha engouraged to use the sewers
and abandon all obizctionabls mathods of diepczal,

Asgesging *he eosi of o sewer pon "tha ;roperiy
hebzfittad” gives ?ise to very perplexiny guestioneg in regard to
what proparties are hanefitted and the rzlaiive =cunts of the
diffewent bensfits, The method of asszesament, if in proypore
tion to frontage, discriminatcs against sh . llew leis and wacant
property; 1f in prupoction to area, it discrininases against
deep lots and vacant arcag; if in preperfion te valoation, it
discriminates azainst ivoreved proysrty, for —rogzrty unime
proved when the sewsr is bailt wmay be improvea the follewing
year, To¢ assass by any mcethod the entire cosy of each sewer
upon the adicining ;roper iy is manifestly unjust, for a large
turnk gewer may cost four times as much as 2 latirsl or braneh
pever and yet be no more benefit to the adjoining propurty,

The largar sige of the trunk sewer will be necessary becauses it
is the outlet for the sewage from ethor Lortions of the distriet
and not beeause it is required by the adjcininc propsrty,

In short, methods (f) end (g) above given by which
the coat of & gsewer 1is dividsd betwseen 2 penercl tax and an
asgessm:nt upen *he vroperty Lenefitted ar2 gencsrally found
satisfaotory if preperly adjusted and will be hare regommendsd,
Of gourse, the most advisabl: method to be adopted in any oase
7311 dspend upon the prevaiiing conditicns for that particular
case, House connegiiuns «ith the gewer are made at the ex-
vense of tha _ropec-ty, =nd under .pe City supervisiun,

PINAL REFAEXE : Begides tne wecneny ef having thrse d4iffsrent ddiaz-
tricts, each runaiqag indepunden-ly of ths wthers, and henee
rey.iring a snanllower excavation wné & cgunsgeguent raduction of
eugt, it ig to be remarked that cne digtriet can be built at

a wime, lsaving th: others until &« morz: ccnvenient season
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sheuld there be any difficulty in raising funds to cover the

ex;;engeg of huilding tus . .le svstem zi once.

Rolls, Yo,,

Junn 1308,
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