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The defects of the old =ystem may be

said to have been felt, rather than
geen. A stroll along the water front
on a warm day, or the necessity of

waiting on & sireet corner near one
= those numerous storm water inlets,

’

feasible Where, however, there is a
long bay frontage, as in the North
beach region, the sewers now in use
empty into the bay wherever they hapr
pen to hit the water line, and offer

difficulties not readily surmounted.

Old Construction Faulty

As a type of faulty construction, and
lJack of comprehensive plan, the sew-
erage of the Yerba Buena watershed
is especially interesting. This is the
low, flat part of the city north of Mar-
ket street, whose water frontage was

once Montgomery street, and whose
watershed includes the slopes of the
hills to the north and west. It em-
braces the most important business
section ef the city. About 120 acres
of it cemsist of filled in land. Under
almost every street and alley in this
historical district is the old 3x5 foot

sewer, and at every street crossing the
tyvpical sewer intersection. Streets
running north and south with level sur-
faces are not rare. In 1890 a common
outfall at Washington street was made
for these sewers, and for the Market
street sewer, as far north as Jackson
street. The sewage from the west, in-
cluding the intersections by the lower
Market street main of all the sewer
contributions from Geary street to
Sacramento street, was also intercepted
and discharged at the foot of Wash-
ington street, at tite low water line
under the wharf. The sewers on Bran-
nan, Folsom, Howard and Mission
streets likewise have thelr outlets un-
der the wharves or plers of the water
front. As a means of savorizing these
frequented parts of the eity, it is
doubtful if this method of sewage
disposal arouses the enthusiasm of
either the regular or volunteer deni-
zens of the water front.

It is in the Mission bay watershed,
the draipage basin tributary to Mis-
sion bay, that the problem of effective
sewage disposed seems to be most diffi-
cult. This area includes the heart of
the city, the ‘entire Mission and West-
ern addition, and almost all of its sew-
age reaches the open waterway in
Channel street. Frequently the lack of
rain and of water circulation in the
old Mission creek causes a noisome
nuisance that would almost resurrect
the dead. It will not cease to offend
until some other outfall, contemplated
on the new plans, is found for the
sewage of this district. Furthermore,
the inability of the principal sewers of
this watershed, namely, the Channel
street and Brannan street mains, to
care for the contributions therefrom
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is aggravated by the nonconformity of

the Brannan street sewer grades with
those of the sewers the Brannan street
conduit intersects. The latter are
often from one to three feet higher
than the botiom of the former, In the
tunnel under the south slepe of Rin-
con hill there is an offset of about 13

feet, and the bottom grade for a con-
siderable distange slopes the wrong
way. That under the conditions here
roughly sketched San Francisco has
won the distinction of the most health-
ful metropolis in America seems to
put a heavier debt of gratitude than is
generally acknowledged upon her trade
winds, generous sunshine and other
climatic blessings.,

Despite, then, the many favarable
features in the problem, the board of
public works and the city engineers
have grappled with a task more for-
midable than can be easily realized.
This new system will drain the entire
watershed east of the main ridge that
divides the city into two great slopes
and has its northern limit near Fort
point. The western, or ocean slope, in
addition to the project adopted in 1899
for the Richmond district, and yet to be
completed, will have branches in the
west Richmond, upper Sunset, lower
Sunset and Ocean View districts. The
last includes the Lake Merced region,
and extends southward to the county
line.

The drainage and sewerage problem
for this vast area is still further com-
plicated by the city’s peculiar topog-
raphy. Her nature, like her art, is not
vet an unmixed blessing. And this
truth is {llustrated, as far as sewer
construction is concerned, by the fact
that the sloping ground, hillsides and
hilltops, which can be easily drained by
gravity flow, are often separated from
the low flat areas, where it is almost
impossible properly to collect the sew-
age without the aid of pumps. The
unanimity of scientific opinion, how-
ever, that the ultimate discharge into
the deep waters of the bay or ocean
was the only practical method of sew-
age disposal has greatly alded the so-
lution.

In general terms the present plans
call for a combined system of storm
water relief outlets, consisting of main
conduits, fed by tributaries carrying
rain water, a certain amount of soil
water entering by leakage, and dilute
sewage,

It is expected that this sewage will
be rendered quite inoffensive by the
small percentage thereof in the out-
flow. 1In addition to this combined sys-
tem there will be separate sanitary
systems, disconnected entirely, from
the storm water outlets, and discharg-
ing into pumping stations, whence the
sewage will be sent into the principal
relief mains, through which it will be
swept on to the various points ‘of out-
fall. And besides this disconnected
system a combination of storm water
and sewage carrying ducts is designed
for districts that have seemed to the
engineers to demand them. Wherever
the condition of the old sewers war-
rants they will be retained to supple-
ment the new system.

Except the great Division street con-
duit, which is rectangular in shape, all
mains throughout the city will be
either circular or oval, varying from
about 8§ feet in diameter for the former
to about 3% by 5% feet for the latter.
These will all be of reinforced 8on-
crete, and in many instances lined with
vitirified brick. For the supplementary
and sanitary systems Iironstone pipe
will be used, ranging from 6 inches to
2 feet in diameter. %

This separation system was rendered
necessary in the Yerba Buena and
Mission flat subdistrigts by the fact
that much of the surface lies below
city base. And in most of the ecean
elope districts both sewage and storm
water will be intercepted and dis-
charged into the ocean at the Point
Lobos outfall, where the oceanward
flow is away from -the beach, As a
large part of this beach is a public
playground it ie imperative to keep it
as free as possible from pollution.

The main key to the sewage prob-
lem presented by this comprehensive

system was founded In the selection of
the points of outfall for the various
drainage areas. A closé study of the
tides and their velocities resulted in
the choice of the following projections
into deep, swift water: Off North point,
where a large pumping station and
screen house will be situated and
where there is a discharge in 36 feet
of water at 1,200 feet or more from the
water front line; off Hunters point, in
a like depth; off the ocean shore, just
west of Bakers beach, at the foot of
Twenty-seventh avenue; off the foot
of Scott street, in at least 36 feet of
water, sufficiently far from the shore.
When it is considered that about one
cubic mile of water passes through the
Golden gate each way every day, and
that to this vast outflow is added the
rivers tributary to the bay, San Fran-
ciscans need lose no sieep over the ulti-
mate fate of the sewage.

Providing for the Future

Further than this, two other points
have been chosen to provide for the
concentration of all sewage reaching
the northern city front, should the city
outgrow the present plan. These are
Fort Point and Point Lobos. The for-
mer will receive the sewage from a dis-
trict comprising the greater part of the
residential section and the entire busi-
ness portion of the city. At Point Lo-
bos the sewage from most of the ocean
slope will ultimately be delivered. And
the Scott street outfall will take care
of the Harbor View district until Fort
Point is brought into use for the ulti-
mate discharge. The importance of this
latter point sufficiently explains why
the greatest possible area will be made
tributary to the North Point outfall,
and why Hunters point will be permit-
ted to provide for the rest.

The maln Intersecting sewer of this
whole system is what is technically
known as the North point outlet. Its
position was determined by the outfall
at North point, north of Telegraph hill,
and the intercepting point on the old
line of Mission creek. It will run from
Valencia street to Division street at
Eighteenth, follow the streets bes
adapted to the purpose and reach the
water front from Sansome street. The
sewers from the west and a plentiful
number of storm water relief outlets
will discharge into it all along its
course.

Of the conduits that will carry efilu-
ents from each of the storm water out-
lets to the open water in Channel street
or to the bay the chief and most im-
port is the great Division street sewer.
This will wend {its serpentine course
along Division street from' Eighteenth
to the head of the old Mission creek, or
Channel street; and as it is now wall
under way, with its middle section,
known as B, almost completed, a more
or less detalled description of its con-
struction may interest the general
reader.

Like all the main conduits and storm
water sewers in the new system, it is to
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MIXER AT WORK MAKIN
CONCRETE FOR WALLS

THE EXCAVATION ALONG THE LINE
OF THENEW SEWEIE

be built throughout of reinforeced con-
crete and llned on the bottom with vit-
rified brick. Section A runs from Chan
nel street to Kansas, section B thence
to Tenth and section C continues the
outlet to Eighteenth and Division. The
first two sectiong are practically iden-
tical in construction and dimensions—
that is, of three parallel compartments
or inverts under a common roof of re-
inforced concrete. For section C, which
does not have to provide for as much
volume and velocity of storm water,
two compartments of slightly larger
dimensions have been found sufficient.
A description of section B, the only one

near completion, will serve to illus-
trate the type.
This section, then, crescent shaped,

following the line of Division street, is
1,400 feet in length. Its total width
from outer. wall to outer wall is 32
feet. Through each of its three com-
partments about seven giants 8 feet 3
inches in height could walk abreast
without crushing one another’s feet,
and such is its strength that the heavi-
est locomotives of the Western Pacific,
whose tracks cross its roof near Ninth
strget, can pass without disturbing the
concrete.

Its ventilation 18 amply insured by
manholes at intervals of about 140 feet.

And it is flanked on both sides through-'

out most of its length by a sanitary
system of 12 inch pipes, also well aired
by chimney shaped manholds., In its
main dimensibns and in its power to
resist strain it surpasses the famous
Cloaca Maxima of Rome, which with
its eccentric circles and solid blocks of
uncemented stone is still the wonder
of the civilized world. The compara-
tively modern origin or concrete sew-
erxage has as yet furnished no test of
the enduring quality of this material
for the purpose. But it is believed that
unless the action of whatever salt and
other chemicals the water to be carried
may contain is more serious than {t i
expected to be, the endurance of San
Francisco's new sewerage system will
suffice for her development.

That this huge section B has been

Y rushed through to complegion in what

is said to be the shortest time ever re-
guired for a great city contract of
similar exactions is due largely to the
methods of operation and of inspection
employed on the job. Despite many
obstacles of unfavorable weather and
of experimentation necessitated b¥ lack
of precedents the whole work has re-
quired less than 10 months.

shown in the pictures the con-
struction has followed the line of the
old sewer that debouched at Channel
street. Along this course a huge ditch
had to be dug by pick and shovel.
Lagging and piles to prevent the sides
from caving and to’ support the outer
sheathing for the concrete had to be
driven. Often the rtriple row of piles
for the foundation were forced through
the heavy planks and brick of the old
‘sewer. The next step was the placing

STREET AIND REINFORC

OF SEWER

ana connection of the iron rods to re-
inforce the concrete, which was emp-
tied from “buggies” to make the con-
cave bottom of the inverts. Then the
reinforcing rods for the walls were set
and wired, the mudsills of 2x4's were
laid, the wooden forms to hold the con-
crete in place were stood against the
rods, bolted, braced by “spreaders” and
“purlines” and finally the concrete
walls were poured, tamped and allowed
to set. On the wooden tops then ad-
justed a similar process of forming the
reinforced concrete roof of the inverts
was begun. At the end of two weeks,
the time specified for the “setting” of
the concrete, the forms and tops were
removed and carried forward to be used
for the continuation of the construe-
tion. Thus the contractor strove to
minimize the waste of time and ma-
terial as consistently as the require-
ments of speed and efficiency would
permit.

Where Inverts Separate

The most interesting part of the
whole work from an engineering view-
point is shown in the picture of the
fork and distribution or equallzgtlon
chambers at the Tenth street end of
the conduit. Here the north invert is
separated from the other two and
brought around in a curve to meet the
sewer that will run along Tenth street
to the bay. The chief compartments
are continued to the end of the old
main and will be merged into section
C. All three Inverts are widened and
heightened at least a foot and a half.
‘Where the branch begins the roof is
supported only by twao reinforced con-
crete columns, 16 inches in diameter.
Thus In the open space left at the in-
tersection the waters flowing from the
Tenth street main and from section C,
the. Division street extension, will be
distributed and sent through the in-
verts of section B, In the picture the
construction and the efficient activity
of the carpenters, iron workers and la-
borers are clearly showh.

To calm the possible fears of all
skeptics as to the carrying capacity
of these great inverts be it understood
that they are made and graded to pro-
vide for the torrents from the heaviest
rainfall over an area of five square
miles in the Mission and Potrero dis-
tricts. =More sclentifically expressed,
the three compartments will have a

ND OF SECTIOIY B AT i07
g’f‘.- SH(SSWIIYG CONSTRUCTION
or' THE TWO ]"IAU;‘J]YK'I‘ETETJ.

NCH INVERT A
g]%&IBUTION CHAMDB

ER

carrying capacity 1,701 second {-_-t
and will provide for a veloecity of 7.51
feet per second. The one compartment
of the Tenth street branch will have a

of

‘ quantity capacity of 620 second feet
and a velocity provision of 7.5 feet per

- second.
Much credit for the progress and of-

fectiveness of the work Is due not onl

to the dynamic superintendent em-
ployed by the contractor, but also to
the quiet young engineers or active In-
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spectors who care for the city's Inter-
ests. It is these latter who make the
surveys, lay the llnes and levels, scan
with lynx eyes every detall of the con-
struction and often suggest its prac-
tical execution. The Merchants’ asso-
ciation, legitimate heir of the Civic
league, is also on the job by proxy
Occasionally one of their scouts hap-
pens along with a criticism or word of
advice, which, if deemed practical, is
observed by the Inspectors. Thus har-
mony is the watchword, and the work
is rushed as merrily as its unsavory
nature and the complex character of
the labor employed have permitted.
Until recently representatives of many
foreign climes were found side by side
on’ the job. Greeks, Ifallans, Servians,
Syrians were mingled with Scotch,
Irish. English, Germans, Americans and
here and there a Native Son, generally
of Irish extraction. But the recent e
forcement of the ordinance that all
employes on a city contract must be
either citizens or able to prove their
serious intention of becoming such has
eliminated the “foreign” element strict-
Iy so called.

In view of all the serious problems
involved in this huge sewerage system,
and of its benefits to the community,
its successful completion should reflect
undying credit upon its designers. Be-
fore the actual work could be begun,

careful studies had .to be made of
drainage areas, soil water planes,
water consumption, rainfall rates,

storm water capacities, infiltration,
run off rates, grades, and numerous
other theoretic and practical details.
But the condition of the work already
under way seems to insure the satis-
factory solution of the most serious
problems involved. The progress made
in the large intercepting sewers of the
east Potrero, in the North beach inter-
cepting sewer, in the tributary main
in Fifth, Howard and Sansome streets;
in the construction of the Sunset, Rich-
mond and other districts of the city,
argues strongly for the efficiency of the
present methods of oberation. As the
system has been planned for an esti-
mated population of a million souls, it
i{s safe to assume that the San Fran-
ciscan of the future will have less cause
to worry over sewage disposal and will
breathe a somewhat more Sabean at-
mosphere than did his less fortunate
predecessor.
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