March 5, 1914.

SOME FEATURES IN THE DESIGN OF SEWER
SYSTEMS.

HE design of a sanitary sewer system for a town
having a combined system serving approximately

2/3 of its area and g/10 of its population and the
subsequent construction of parts of the system and

of some storm sewers is the subject of a paper read re-
cently before the Association of Civil Engineers of Cornell

Diversity and appearing in the February number of The -

el Civil Engineer. Mr. C. F. Fisher, of the Fair-
Port (N.vy.) Sewerage System, is the author.

. In the particular case which Mr. Fisher selected the
Xisting  sewers had been built without regard to any
Par Ucular outfall, and the problem was that of combining
M into a system which should serve the entire com.

Munity and deliver the sewage at some outfall convenient

Or the treatment of the sewage.

4 efore proceeding to the actual design of a sewer
CYStem, the factors of future growth of the town, the
. aracter and quantity of its sewage, the conditions of
;its Present sewers and the local topography must be con-

ered. In estimating future growth not only the cor-
g‘:&lte area should be inclt.xded, but th? areas which are

i € to be developc?d during _the period it is assumed

in ;1"8 for. The railway facilities will usually indicate

5 at direction new industrial works may .be expected

doegs’row up, but the development of residential districts

citi 10t admit of such accurate forecasts. In the smaller

. i;s and towns the main highways which are susceptible

of Provement as state roads are the more likely avenues
€velopment.

in 4 e chgracter of t!lq sewage will govern somewhat

s efselect.lon of the minimum grades to be-used. Where

Culrl acturing wastes of a ﬁbroqs or a gritty character
of fig It will be necessary to provide for a higher velocity
than Wi] preferably _not less than t:hree feet per sef:ond,
quir Where domestic sewage only is expected. This re-
i . ment becomes more important where the discharge
ﬂogenodlc. in sewers maint.aining only a small normal

T dilute sewage admits of a ll.ghte_r grade t.han a
th thy one, and more especially -so if its diluteness is due
that fe lnﬁ}tratlon of ground water in old sewers, since

act .insures a steadier flow. In a separate system
of tiproblem of street grit can be eliminated by the use
8ht manhole covers, or, if perforated covers are

n ] N s
inecess;i,-y to provide ventilation, by the use of dustpans
Manholes,

da In estimating the amount of sewage per capita per
Watero be expec.ted recourse will be. hafi to the' records of
recOrdCOI_lsumpthn for the community in question. Th(j.se
take oi’ if pumping records, or records made at the in-
Will fyq the water system, will show a consumption which
leak, In excess of the flow of sewage by the amount of
ncge. In the waterworks lines. However, other- facts
expem::j“g the water supply may be large factors in the
mpt; Sewage flow. At Fairport, N:Y., the water con-
spl'inkl('m from pump records for the winter months', when
day. ]{g.g, etc., was zero, was 65 gallons per capita per
i h}S Wwater is ob.t-amed from shallow wells in shale
Cistensls 1ghly mineralized. .In consequence, the use of
avail, to catch roof water is universal. No records were

lsble showing what the actual per capita consumption

aty arOOf Water was, and in the absence of any definite
.

il n allowange of twenty gallons per capita per day
Uses, 7y AS being sufficient to cover general domestic
Wto 1 - Cisterns in which this water is collected drain
Sewer. ¢ Sewers, which will form a part of the sanitary
A pystem, and, during heavy rains, all the overflow
€ cisterns will pass through the sanitary sewers.

Amount of this overflow is difficult of estimation. A
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computation of the amount to be expected by means of
roof area and rainfall data, assuming that. only 10 per
cent. of the cisterns would overflow at once, gave an
amount of water manifestly too large to provide for in
sanitary sewers. It was not possible in this case to ob-
serve the increase in flow due to rains because a great
many surface laterals were connected to the sewers and
contributed to their flow. It was advisable to make some
allowance for this water because of the limited extent
of the storm water system and the probability that it
would not be extended to cover the town for some time.
The total amount of sewage proper to be expected was
determined as 8o gallons per capita per day and the
maximum flow on the maximum day as 170 gallons. An
allowance of 100 gallons was made for cistern overflow
in addition to the sewage flow. This amount seems
liberal, ahd the sewers were not designed to carry this
amount flowing half full but practically three-quarters
full. In case future experience should show this amount
to be too small an allowance for cistern overflow, the
remedy will lie in connecting the overflow to the storm
sewers, whose construction should be assured before the
main trunk sanitary sewers carry the flow from the full
estimated population for which they were designed.

The condition of the existiig sewers is sometimes
hard to determine, especially where no maps have been
filed or manholes built along the line. The grade of many
of them is an indeterminate thing as they have frequently
laid over an uneven bottom. The fact that they are dis-
charging sewage is presumptive evidence that they are
in fair condition. However, when it is designed to lay
pavements over them, it is necessary to dig up the sewer
at several critical points before assuming its efficiency,
and manholes should then be built along the line.

The proper layout of the system to take advantage of
the local topography, can only be finally determined by
making actual estimates of cost of the best of the apparent
locations. The inclusion of the old sewers complicates the
problem as they were frequently built in short sections at
a time, following the growth of population, and do not
take advantage of the steepest grades available. Theo-
retically, the most economical type of layout is that in
which the main trunk sewers follow the steepest grades,
since the smaller laterals seldom carry their full capacity,
even on light grades.

Before proceeding to the layout of any comprehensive
sewer system it will be economical to make a good topo-
graphic map of the area to be sewered and any probable
extensions to that area. Such a map should include all
probable sites for disposal plants and all areas contri-
buting surface drainage. A scale of 100 feet to the inch
shows detail enough for fairly smooth country where the
slopes do not exceed 10 per cent., but in rough topo-
graphy and in locations which a preliminary examination
shows to be likely routes for intercepting sewers a scale
of 50 feet to the inch is preferable. A contour interval
of 2.5 has been found satisfactory in smooth country,
and ten feet is close enough for long, steep slopes. It
is advisable to write in the actual elevation at street in-
tersections and abrupt changes of slope. The amount of
detail it is advisable to show on these maps depends
somewhat on the probable time of construction. If the
investigation is only preliminary in character and actual
construction is liable to be long deferred it is useless to
take a large amount of detail, which may change ma-
terially before actual construction. But where it is ex-
pected to build shortly, it is a matter of economy to
locate the houses and all structures, even if they do not
actively govern the location of the sewer. From these
large scale maps a map of a smaller scale, 200 or 300

feet to the inch, can be prepared as an index map, or for.




