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N GABRIEL VALILTEY SEWERAGE BYSTIM

&

Report by

1OUTS KORN and EDWARD SEAVER

Demand for adaquate

pewerage systenm.

Scope of this

investigation

Introduction,

The disposal of gewage ls the most import-
ent item in public sanitation. It is the most
important present day problem in every city
whether large or small. The direct cauge of
the majority of epidemics is the contamination
of the water supply of the city by the excreta
of man or animal. Public health varies directly
as public sanitation,and if the public san-
itation be good,the liability of sickness
caused by contamination of the water supply
i1s greatly lessened, When a city outgrows its
sewerage systen thelpublic health becomes
endangered, There are two causes for the
increaged amount of sewerage,increase in pop-
ulation ‘and increase in industrial and manufact- |
uring wastes. The main problem in this comnect-
ion is the ultimate disposal of the matter
which reaches the sewers.

Object.

Before going further into the matter of
aewﬁge disposal 1t wlilil be best to give in
& brief way the problem which we have under-

taken. It is the object of this study to




make a preliminary investigation of the

ol

- T e .
e gystem to serve

possibility for a sewerag
the communities in Tos Angeles County east
of the los Angeles Rlver., If such a system
is found feasible it would in conjunction
with the proposed North Outfall Sewer of the
city of los Angeles provide for the sewering

of the greater part ofalos Angeles County

west of the mountains.

Topography.
General topography The topography of this country to be
and location. served by this San Gabriel Valley System

is a gradual slope to the San Gabriel River
from the east and the west, the river flowing
nearly from north to south. At & point about
twenty miles from its mouth and about ten
miles from the point where it leaves the
mountaing the river passes between the Monte-
bello and Puenty Hills, this point being known
as the Whittier Narrows. Above these narrows
the river turns to the north east. To the
east,reached by a pass of very low grade
between the Puenty and the San Jose Hllls,is
the city of Pomona at the extreme eastern
boundary of the county. To the north is the
community of Claremont while to the west along
the foothills are Laverne,San Dimas,Glendora,
Azusa,Duarte,Monrovia, Arcadisa,and Sierra HMadra.

To the extreme west on the bank of the Arroyo




Seco 1s the city of Pasadena,while to the
south are South Pasadena,Alhambra,and San
Gabriel. To the south of these cities and
below the Whittier Narrows eare Whittier,
Dovney,and Norwalk, From the mountains to
the Whittier Narrows the grade of the river
is medium steep but from this point to the
ocean it is rather flat.

Population.

Present population . The present populations of these communi-
ties mentioned with theirrpopulations in
1900 and 1910 are given in the following
tables, The sourse of these data was the

censug reports of 1900,1910,and 1@30.

City 1900 1210 1930
Pomone, 5526 10207 13505
Claremont 0 1114 1728
Laverne C 054 169é
Azusa . 863 1477 2460
Glendora o 0 2028
Covina 0 1652 1990
Honrovia 1205 3576 5480
Silerra Madre 0 1303 20286
Arcadia C 686 2239
Whittier 15086 4550 7007
Elmonte s 0 1283
San Gabriel o T T S 264¢
Alhanbra ¢ 5021 20086
South Pasadena - 1001 7 4649 7648

Pasgadena 117 30291 45354




o

catimated Tuture Thege data in the table on the previous

opulation gsheet were the bases for the estimates of
future nonoulation., As most of the communities
considered are extremely smell at the present
time and due to the fact that they have been
in existance for only ten or twenty years 1t
was 1lmpossible to eétimate thétr future growth
by a comparison with other comaunities,but
rather 1t was deemed the only practical method
to assume thetr future growth to be along &
tangent to the curve drawn through the kKnown
points at the last point. In cases where there
was only one or two knovn points the growth
was assumed to be along a straight line through
the known poinﬁs. The growth of Pasadena has
been along a& smooth curve with lncreasing radius
go that at the present time 1t 1s nearly a
straight line. For this reason it was thought
falr to assume it to continue &long this line.
For & project so large it was considered unfair
to the present generation to make them pay for
a system much in excess tovthe probable required
size, If any unforseen growth should occur the
cost of the larger system should be carriesd by
the people 1living here at that time and not by
those who are here now, For convenilence and
clearness the communities considered have been
grouped into districts representing the area

served by the seperate trunk lines.
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gon for excluding Pomona being situated on the divide between

Pouaona the San Gabriel and the Santa Ana river valleys
can be sewered in elther of the two directions.
As the line to connect it with the San Gabriel
Valley ESystem would be at & very flat grade
thus necessitatdng a large pipe and since the
entire cost of this line 920,000 feet in length
would have to be borme by Pomona,lavern,and
Claremont 1t was deemed advisable not to con-
sider it in connection with this system but
rather allow it to connect wlth cities in the
Sante Ana valley at such time as & system for
their benefit is constructed.For this reason
&l1ll future calculations are based on territory
and population exclusisr of Pomona district.

Sewage Disposal

Class of sewage As the communities consldered are now
elther residental or agricultural with no
prospect of becomming to any great degree
1ndustrial‘it wlll be assumed that the sewage
from these communities will be entirely domestic.

Type of system Pasadena, the dominating factor in the
system,now has & separate system of collection
and for this reason all estimates have been
based on a sanlitary sewerage system rather than
on the combined sanitary and storm sewer.

Method of disposal The old idea of sewage disposal was to get

rid of the sewage by the cheapest means that

would protect the community from litigation.



The more modern method is to treat the seﬁa;e

to such an extent to render it harmless and

hen to waste i1t in the most convenient manmner,
Bat in the last few years a third and new
method has been presented, that of utilizing

the treated sewage,both sludge and effluent,

for beneficial purposes and with compensation

for the treatment., The sludge,being high in
nitrates,1s used as & dry fertillizer while

the water,also high in dissolved nitrates,is
excellent for irrigation. In & country such

as that lying between the Puenty Hills and the
ocean irrigation 1s practiced and as water 1is
- gcarce the utilization of sewage effluent is
made all the more practical and advisable. If
this method of disposal be used there must also
be some method bf purification used in connection
with it. From & careful study of the various
methods of purification used at the present

time some process of activated sludge was

decided upon,this process rendering a high degree
of purification. As the purified effluent would
only be used eight months of the year it must

be wasted for the rem&aining period. The treatment
plant,being on the bank of the San Gabriel River,
must discharge its waste into the‘river which
will be carrying the winter flood thus preventing
the developement of a nusiance elther along

the river or at its outlet at Alimitos Bay. A




Value of

effluent.

As a basis for calculating the amount of

e Trom this dlstrict 10C galions per cap-
ite per day has been used.With a population
of 487,000 in 1970 ,this would give 486,700,000
gallons per day or a 130.5 sec. ft.maximun
flow for a 12 hour period.Assuming the average
to be 0% of the maximum,thls being the case
in citieg of like size,the aver&ge ﬁould be
1C4. sec.ft,This quantity répreaents 143 acre
Tt. per day.

The present value of water for irrigation

in the territory to be served is 36 per acre

ft.For 143 acre ft. this value amounts to

1030 per day or 3223,000 for 240 day year.
The duty of water 1in tuls location is 5ft.per

o

&cre per year.With a 3% evaporation and seeon-
age loss per mile of canal the total loss in
8 miles amounts to 6,200 acre ft. per year
1eaving & net supply of 28,100 acre fi.

With this duty of 5 acre ft. per year the a-
vallable supply will serve 5,620 acres.The
a&Creage which can be supplied by gravity ise

9,420 arves showing that there lg sufficient

land to utilize all the water available.
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Design of Tine.,

In the design of tne system the trunk
lines for each district have been run fron
points 8lightly below the lowest point of
the comnunities as they exist to-day.These
trunk lines have been laid out so a&s to give
the maximum service,Tnls explains why the
Glendora Digtrict trunk lipe does not go in
the shortest path to its junction with the
other trunk lines at ﬁhittier Narrows, but .
rather goee first to the south to serve the
communities of Covina and Baluawin Park,The
S2me object is the reason for not jolining
the two presgent outfalls of Pasadens District
ingtead of further diverging theam to serve
Raasona and that porti n of San Gabriel which
lg not served by any line at the present
tisne.These lines are shown on the accompany-
ing U.8.G.S5.Maps.

The two trunk lines serving districts
west of the San Gabriel River Jjoin in the
"hittier Narrows and after passing under the
San Gabriel River join the trunk lines from
the east:The outfall from this ooint follows
the east bank of the river until it crosses
the Santa Ana branch of the So,Pac.RR. be-
low which polnt the linea from Downey and
Norwalk join 1t at the locatlon of the pro-
posed treatment plant.If an outfall to the

ocean be used instead of a treatment nlant



Slze,velocity,

andc Quantity.

tne outfaell will continue from this noint a-

A b - o | )
50 Los Aldm -

long the east bank of the river
itos where 1t will turn to the south east as

the sewage could not be disposed of in the
neighborhood of Alamitos Bay.A site to the

east of the marsh at Bolsas Creek has been

taken for the location of a pier to carry

the outfall out to sea for a distance of

5CCC ft..Other outfalls along the coset ars

not carried out to distances exceeding 2000

ft. but & nulsance has developed In souae
cases.Fpor tihis reason 1t was deemed advisable

to carry the outfall out for the distance stated
above , This distaﬁce would insure that no trace
of the sewage would be geen near tue beath as
the ocean currents at this location are fa-
Vorable té the carrying of the sewage out to

gea and traces of sewage &re not found more

than one and & quarter miles from the outlet -
when egewage 1s digcharged in ocean water.

Wood stave pilpe will be used for that norti on
of the line beyond the pler.

Table "A" on page 17 shows the various lines
and sections together with thelr lenghis,ponu-
lation(both present and 70 years hence)served
by each ,the normal 1920 flow and maxiaum 19070
flow 1n cu,ft.per mim.,the srede ,and the size
of pilpes to be used with their normal 1920 vek

ocitles,maximun 1970 veloclties and maximum

canaclties.The values of the latter items were




h

calculated by Yutter's for ,uv.:‘fr—V‘; The
grades in a large meapure conform to the natural
glone of tﬁe surface.The crossing of the Rio
Hondo wash and tiie San Gabriel River however,
require a deviation from tnis.In order not to
require the construction af a tunnel 19,000ft.
in length which would cost approximately
185,000 it was considered more econonmical to
run the iine at the surface for 12,000 ft. of
this distance,bridge the Rlo Hondo for 7,00C ft.,
and tunnel the remaining 2,000 ft.at a cost of
approximately 370,000.These conditions are shown
on the accompdanying profile,

Velocites have been kept within tie limits
of vbwe- ft. per sec. minimum to 12 ft.per sec.
maximum with two exceptions:a velocity of 14
ft.per gec. will result from the maximum dis-
charge in 1970 in & portion of the Pasadena
ODutfall;while both maximum and mininua velo-
cities in a gectlion below the proposed trest-
ment plant are less than <two- feet per sec.,
the minimum 1920 velocity being 1.3 .ft.per sec.
This low ﬁelocity in addition to the large
Pipe required are added reasons for not using
the outfall. to the ocean but rather to install

a treatment plant at the point designated.
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11028 | 48,000 | 1B5 154¢ 1578
6474 | 135,200 | 108.5 1182 2083
8474 | 35,200 | 108,85 1182 12e8
58264 | 316,800 | 980. 10620 11630
58264 | 316,800 | 98B0, 1062¢ 11442
58284 | 316,800 | 980, 10620 10658
64738 | 352,00C |1085, 11800 14113
757686 | 308,000 1272 13350 14113
| 80254 | 418,250 |1350 | 14050 15695
| 90251 | 466,950 |1520 18700 | 15695
| 90251 | 486,950 1520 1370¢ | 1872

| 90251 | 486,050 |[152 15700 16721
| 7907 28,200 | 134.5 048 1174

7007 | - 28,800 134.5 04p 1342
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ing sketch.Table B gives the cost of ¢ vitrifi
hinejtbable C glves the cost of the brick and con-
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TABLE B
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of vitrified nipe.

675,00

1500 | 10" pipe | @ “0.43 =

110005 g2t | @ 80,60 = 860C.,00
i 6coo' | £ * E o *o..\ = 45\¥.h\
| &S00 | 1B8Y P | 8 $§1.17 = 25200.0

19500°' | 20" " | ® %1.45 = QPQS0.00

18500 [ 28" " L $1.8%° = 20800.C0

58000 | S4¥ . THOR . = _100400.¢C0

186325, 00
214500.00 4
2464CC.00 J

+engr.
i +contr
e .

The above prices are for pipe in »nlace
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Coat of cement and brick pine,

ee" |122.28" 51, * [10.25" | 13.12"| 8.78"2736000| ©5000 | 1670 23400
120" [148.25" 62.5" 12,25" | 13.12" 10,25"8140000 | 285000 | 5380 756C0L

d - ¥ ¢ r v t iBrlck | Cost (Cu.Yds. Cost t
‘ : f | LEGI e

307 4f BT 80" " 8.75" 4.5" 12620000 |5 0i6CC | 1100 | 15400 |
337 1 B 5' 21.25" 4,38" 8./5" 4,75" 407000 | 1425C| 169.5 238¢C |
48" | 53 5" 35.5" 5.57 | 8.78" 5.68% 287cC0 | 79560 | 97 . 5] 137Q ‘
60" | BB, 25" LB §5.85" | 15,12% 8.37% 530000 18880 2e8,5, 4040 }
72" | o8, 3"" 30 &* | 8,28 | 138" 7.?5"2420COU' B470C | 1375 19280 1
24" L10.25" 45, " | 8.25" | 15,18 8; T 8% 50000 | 2015CC | 338C - 47300 ;
]

“Unit cost per M brick = §35.co ; Total S70B5€0 5188740
" o “ cuyd.Con.= 314,00 Cost of nipe 3087320
+engr, (157%) 11135000

+contr(15%) S13065C0
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z vetlior The unit cost for excavati t
¢ 1.00 per cublc yard for depths not exceedling
ten feet and varylng directly from this value
to § 2.00 per cubic yard at twenty feet. The cost
of tunneling was taken as §} 3.00 per cublc yard
of earth removed. Table D shows the cost of said
excavation and tunneling.
BRAEER - -0 i
J Tine[Width|Depth Ou.¥Yds. | Length |[Totalvol. | Unit ] Co8t i
! Ave. ber ft. | cu.yd8, | Cost | |
s g gl .59 | 5000 2060 | 31.00 |3 2980 }
i1-b 1 2 | '18.5 1.82 | 18000 14850 | 1.656 | 24200 |
li-c 3 | 18 1.7 | 1850 | 30900 | 1.50 | - 46400 ¥
flawites. o | 1,07 | 7800 | 8o3c | 1.0¢ 8030 |
Had L8 1 .95 81 | 24500 { 19750 | 1,00 19750 ;
1-f | 3 | 10, 1,10 | 19000 | 20000 | 1.00 20000 [
ll-g | 3 12, 1.32 | 0500 | 12650 | 1.20 | 15200
|2-a 2 B, .45 | 7000 | 3110 1.00 | 3110 l
8= 1 & -} 1B, 1,67 | 10000 | 1865¢ 1.5¢ | 25000 |
i2-¢c | 2 Lo, 45 | 1500 | ABC 1,00 660 !
|2-a | 2 =1 74 | "Trent 8150 | 1.0C #15C }
|8ea | B 14. 1.04 2800 2500 | 1.4cC 363C !
FI00 A B R SR AT 8CCO 11850 | 1.60 18950 1
B-g 108,81 18, | 333 - Soub 3340 | 1.20 4c1 |
2-h .| 8 . | 1.00 | 3000 3000 | 1.00 3000 |
2-3 | 3.5 6. | .78 | 10500 8180 1.00 g1ec 3
|8~ 3 10, 1,10 | 23000 25300 1.00 25300 |
3-8 3 6. .67 | ecoo 8000 1.00 8000 :
3-b 8.8 8. 74 2000 6660 1.00 6660 ‘
|3-c 7 8. 1.58 750C 11850 1.00 11650
3-d 6 10, 2.80 | 7500 | 185(0 1.00 18500
3-e 5 0. | - 386 40c0 ! 7420 1.00 7420 a
13- 7 bridge | —-=--- L {7000 18000 womumi | —=cmws|  asesmee |
S 7 tunnel 9. 2.34 | 2000 | 4680 3.00 14050 t
4up s 2,57 18500 | 38200 | 1.00 39200 '
4-3 8 tunnellc, 2,986 40C0 i 11860 | 3.00 55600
4-b & | 30, 2,96 | 37500 | 1iimg0 | 1.00 111000
4-c B 1.67 | 24000 40000 | 1,00 40000
4-4 11 |em=- [ — B L Lo | mmswas| v memcsaas
4-¢ 2.5 e. | 74 4000 2970 ‘ 1.00 2070
4-F 3 10, 1,10 | 10000 | - 13000 1,00 | 11000 L
S ¥ o e R e e : " Total | 3 550480.00
+engr. (15 | 3 820000.00
~»contr(l l 3 712000.C0




ay for thls project has an average value of 35C0C,.00

"

ner acre.Although a right of way 25 ft. wide will Dbe
regulred on the lower end of the outfall the average

width required may be taken as 20 ft.With a line
383,550 ft. in length the cost of right of way will

anount to 383, 500%x20%500= 389, 500,00
43560

Man holes. The number of man holes required cannot be esti-
nated with a very great degree of accuracy but in
consideration of the number reguired on similar pro-
jects, 200 man holes was deteramined upon as a fair
figure for the project undér consilderation.The aver-
age depth of man hole will be 1¢ ft. wunlch with a
unit cost of :7.50 per foot plus enginearing and con-
tracting costs gives a total cost of § 19,8C0.C0
for man holes.

Trestle. As previously stated & trestle will be reguired
to cross the Rio Hondo Wash, the average heigth of
which will be 6 ft.,the maximuan to be 15 ft.With
bents spaced 168 ft. apart and constructed of one
vertical and two battered piles the cost per foot
wag computed to be 38.00.With this unit cost7000 ft.
will cost approximately 356,000,

Pier and wood From cost data for piers and wood stave plnes

stave pipe. oﬁ similar projects & unit cost of 31.00 per foot of
pler lncluding the pipe was found to be representa-
tive.With a 5C00 ft. pler the cost of construction

will be $500,000,00.
Sunmary of The summary of tne varlious costs relative to the

Costs. conshructlon of the entire outfall to the ocean with

i




&

no treatment 1s shivwvn in the followlng table,

TABLE E
Costs, outfall to ocean-no tresatument, sl
' Item . Cost
1. vitrified pipe 3 ?4?,400.00 ~
2, Dbrick and conc.conduit 1,305,500.00
3. excavation 712,000,000
4, right of way 89, co0e, 00
5. man holes 19,800.00
5. trestle 55, 000,00
7. Dler 900, 000,00
} 2,928,200,00
appreximatelyy 3,000, 000,00
Desgign of treat- Treatment Plant
nent plant, Treatment of sewage is necegsary in order that
Necesslty of no nuissnce may be created from odors or nollution
nlant. of streams.During the ralny seasons the effluent will

not be used for irrigation purposes and it will be
necessary to turn it into the San Gabriel River.
Therefore,when sewage must be turned into this nat-
ural .ralnage channel and & high degree of stability
is essential towards the naintainance of a high
sanitary condition,a purification nlant is Justified
and must be kept in continual operation.

Degree of .puri- The effluent after treatmnent must always satiefy

ficétlon. every requlremsent of state and local boards of health.
It must not contaminate ground waters nor the drink-
ing water supply,nor must it prove a nuisance along
the banks of the San Gabrlel River or along the ocean
front.Tt must not be favorable to tne breeding of
nosquitoes or flies and without objection of nuisance
generally wherever water may be used.The effluent
aust therefore be ciear,pure,and injurious bacteria
reduced to & alnimum as is huasanly pessible.

Type of plant. We recommend a modified activated s8ludge treat-

1ent plant,because we are of the opinion that a plant




gcyiovion of

orocess,

type of plant has proven efficlent ,has low &ir

comsunptlion requirements,and fairly high aitrogen

|
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recovery canacitlies from tne sludge.
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The sewaze 1s eggentially of the domestic type
and will accordingly be treated as follows:-
Pirst:

It will be screened before entering the pnlant
by & self-cleaﬁing revolving drum screen w.ich will
catch and reaove large matter,tough and non-di-
gestible solids,and permit the passage of the soft
and easlly digested golids.These screenlngs may
be burned pr dried and coapressed and sold for its
fertilizing value in accordance with market de-
nanas.

Second:

The sewage will then pass thru & Venturi meter
which will automatically re:;ister and recoré the
flew of sewage at all periods .This meter will be
large enough to take care of 130,5second feet of
flow in 19%0,.

Thiyd:

From here the sewage will flow directly into
the aeration-gediaentatién tan<s.These tangs are
divided into two compartments by & horizontal tray
nlaced C.8 of the height from tue bottom of the
tank, Sedimentation will take »lace in the unpner
compartimnent andeeration in the lawer coampartment.
On the bottom of each tank are filtros acting =zs
the diffusing medium,.The expnosed surfaces of thesge
filtro tlles are swept and kept clean by two radial
armg wlth squeegees attached and suspended from 2

central vertical shaft.As the sludge settles in




lon comnertaent 1t is shoved o

these arms towards the periphery of the

caluped to dron into the aeratling comapart ient thru
downcsst wells.In this lower compartaent the sludge
settles on to the filitros but is i“lﬁuiftelg pughed
out agaln towards the periphery.In tils manner &
circulation of sludge is effected and & concentra-
tion of fresh sludge <ept in the aeratling chaaber,
A clear overfilow is removed continuously aroundithe

top of the tank by means of a peripheral launder.

3

Provision 18 made for withdrawing sccumulated sludge
wnich may build up &nd escape with the overflow in
the final sedimentation chanmnber.

Apnroximately 755 of the alr 1s introduced into
the first unot and 25% into the second unit.An ia-
portant feature of the design is that it utilizes
the natural 1ifting effect of the air and increages
_¢clrculation of the activated sliudge and the incoa-
ing sewage feed,This gives an intlanste and prolonged
contact between the alr,biclogic flocs,and sewage,
with resu.ting air economy.

The main wélls of the tanss will be eonatructed
of reenforced concrete,

Fourth:

From these tan<s the sludge is withdrawn and
gpread on drying beds,The beds will have 3 in. sub-
laterals conneeting into # in. maln laterdls.These
latersls will be of tile uaterisl.On these sub-dralns
will be place sand and gravel one foot thick,%When

the sludge beconmes sufficlently dried it will re -

aoved by cars run directly to the beds on two-foot

gauge track,with 12 1D. ygy15 and steel tles.The
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mnnly of sludre will be B8O regs
will be e¢leaned in rotetion and malnteinsnce costs
weed to a-minlimum,

red
Fifth: : S
After the sludge 18 removed it will Dbe slod di-

rectly to users.The desnand for to.g sludge aust be
developed By diesemination of propagandsa, but we are

of the opinion that a market already exists as farmers
in Los Angeles County have knowledge of fertllizing

value of sludge and will make use of zame where land

is difficlient in niltrogeneous matter.

Design of Normal flow in 1f hours will be
tank. 48,895,000 ~ 345,000 cu.ft.per hr.
18 % 7.5

Fach tank has capacity for 15,000 people.Population
in 1970 will number 466,950,Therefore the nuaber
of tan«s neccessary in 1970 will be

466,950 . 31,

15,000
Year 1080 | 1940 | 1960 1060 l 1970
Population [18CCCO - |.2525C0 | 325000 | 400000 | 466950
No . Tanis 13 IR | 22 | o7 | s

Maximum capacity of each tank

(s PR i

345,000 = 11,20

31

()

Detention neriod will be ¢ hours,Therefore required
canacity of each tank will be
ox11,200= 100,800 c.f.

S1ze of tanks will be 65 ft, in dia. and 30 ft. in deptn

Design of Bach chamber will have a capacity of 11,820 c,.f.
sludge ' which will take care of 15,000 people for five months
chambers. based upon 0.00585 c.f. of sludge pér caplta per Day.

¥or every 1C00 people contributing sewage there will

be regulired 350 sq.ft. of drying area.Therefore, for




Design of

screens.

Teonomice of

treatment plant.

(excavationbottom 100¥3C»1+27=11

486. 950 neonle an area of 164,800 aq.ft. will bhe
reaqulred. There will be 55 separeste drying beds, each
100 ft. in length and 30 ft. in width, separate

2 in. redwood nartitions.Thru the center ofthe bed
there wlll be 12 in. concrete partition wali.Fol-
lowing 18 a table glving the required nuaber of bede

2t each ten year interval.

Teor 1030 1640 | 1950 1660 | 1070
[Cha 1ber 21 30 38 47 | 55

The screens will be 1/2" by 2" iron bars snaced

o
£

and inclined at an angle of 45 degrees to the

"horizontal.

CONSTRUCTION

Bar screen and chaasber 5 45¢.C0
Venturl meter 3¢C0.00

Year 183¢C 1940 1950 198¢ 1970
Tanks 3386000 547000 707CCC EB6R00C  987000,00
Redg 1835C 268300 332C0 41200 48100.00
Miscellaneous 50C0Q.00

. Cost of land(plant and beds only)

10 acres ® 35c0.00 5000, 00
Total 1,058,55C.,00
+engr, (15%) {1,215,000.00C
+contr(15%) %1,305,000.00

MATNTAINANCE

Chemist and bacteriologist 2500.0¢

5 men ® 30.50/hr.

1 foreman 2 30.75/hr. .

1 nightman ® 3}¢.55/hr, 10950.0¢C
Labor per year 1345¢C.C0

Power 27¢00. 00
Depreciation (2%) 5¢00.C0
Contingencles 3C00.¢C¢C

Total 5 118450.00
REVENUE =
Undissolved NH 34004
Available "o 3400#%65% (settles out)»75%5(1s lost)

will give 1860#
Value of sludge @ $0.35/# for one year
; £212¢C0.00
Gross earnings in 1070 2 ©355C.C0
Calculations of construction:
S5ludge bheds
concrete

gides 100x2x1 , 5+27=1
endg . 320%2¥%1,.5:27 =
partition 30x1ixl,5+27=

.

Tl | ol



Design and
cost

-

Tmderdralnare avstem 5C.CC
1 #  nines d velves 76.00
3and 27.9 cu,yde. @ 1450 41,80
Gravel 139.3 cu.yds. B 2.25 0, L0
Tooden walls 25.00
Total per bed 801, 5C

for 55 beds b 44, 200.00

Prack, ewltches and four cars 3,8935,00

: Total(19070) 48,003.00

Tanks
lechanical ecuipnent $ 21,411,00
lzterial and puap houze B 10 737.00

Total 5 “#32,14€.00
for 31 tancs(170) 3 997,000.00

Irrigation Cansl.

In conjunetion with the tlreatuent plant below
hittier there will be required canals to trans-
rort the effluent to the land to be irrigated, thie
land being designated on the project mep.Only the

121
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1 canal 1s here ilnvestigated ,sald canel to run
to the east from the treatunent -lant zeeping as

high as the grade will pernit.To insure against large
seepage losses the canal 1s to be lined with 4"
concrete.This canal will be 31,70¢C feet in length

and wlll have & capaclty of a 1256 sec.ft.A cross
sectlon of the cana&l 1s here shown.The cost of this
canal will be ;

*1.05 per foot for excavation

1.17 per foot for concrete lining

2.22 per foot--total cost

31,700 ft. 8 § 2.228 per ft. = § 7¢,500.00

The right of way required for this canal will 20 ft.

wide and 31,700 ft. long which at 3500.00 per ascre,

will cost 37,300.00.




Cross Secrror o/ Cora/

Graae 00003
Cl;aatv{j/ /25 sec/7

aving on cost Relative cogts.
of line with In order to detsermlne the acvisability of such
tment »plant. & pystem &3 proposeu and' to connare the relative
costs of an outfall to.tne oeean with no treatment
to & shorter outfall witﬁ treatment plant &nd system
for irrigation the following savings of the latter
method have been computed.Ac the water discharged
from the treatment plant will be utilized for irriga-
tion in the summer and will be wasted into the San
Gabriel River in tne winter ther will be no need of
&n Qutf*ll below this point.Thlis embodles & savin
of 1500,00.00 for pler, $546,500.00 for condults,
$4¢,000.00 for excavation, 318,500.00 for right of
way,and ??,COC.C@ for man holes,These items represent
a saving of 31,328, 500.00.
Increacged ecost As has been previously been stated, the treatuent
with treatment lant will cost $1,400,000,00,while the canal systen
ant. represents an additional sum of 370, 500.00 naking &

total dncreased cosgst with the use of the treatment

W



Reventue and

operatign expense

Interest

The summary of coats relatlve to the construction
»f outfall, treatmentplant,and irrigation system ic

Ziven in the fédllowing table:

TABL® F
Costs, Outfall with Treatment Plant.
Item Cost

1. vitrified pipe 3 348,400.00
2., Dbrick and conc.conduit 540, 500.00
3. excavation 678, 000,00
4, right of way 71,000,000 *
5. men holes 17,800.00
6. trestle 55,CC0.00
7. treatment plant 1,40¢0,C00.00
8. canals ‘ 70, 500,00
®. canal right of way 7,300,000

Totali 3,080,500.00
approx.3 3,00C,000.00

With the use of a treatment plant there will
be a revenue which at present prices would be
3 212,000, for sludge and § 223,000, for effluent
in 1870 providing there be a market for sanme.
These twﬁ figures repfesent 2 revenue of § 435,0¢0.
in 1070,which with operating expense of treatuent
plant of § 118,450, gives a net revenue of 3 3186, 550.
As prices are varyable and demand uncegtain no
definite conclusion can be reached as to the actﬁal
value of the byproducts of the treatment, but
under present conditiong this revenue for the fifty
year perlod would amount to § 7,900C,000.

With an investment of § 3,000,000, the interest
charges on fourty year bonds to pay 6 % would be
% 7,800,000, It will be seen that this figure is

approximately the same &g that for accumulative

income on the fifty year period from the treatment



Facte deternined

plant, showing that 1t may De assumed tnal Lne

inecone from the plant will pay the fixed charges

of the project.

g

Conclusion

In order to judge clearly the comparative
merits of the two methods investligated,namely,
an outfall to the ocean wlth no treatment,and
& short outf2ll with treatanent plant and irrigathon
system, the facts determined will be enunmerated.
First. The required investment is @pproximately
the same in both cases.
Second. The revenue from the treatment plant
may be assumed to pay the fixed charges.
Third. The effluent from the treatment plant
will supply & great need of farmers in the district.
Fourth. An ocean outfall would cause stirife between
the communities served and the beach cities even
though no nusience be created,
Fifth. The outfall below the proposed treatment
plant would be &t such & flat grade that veiocity
would be far below the allowable minimum.
Sixth. The treatment plant and irrigation system
are along the line of present endeavor, that of

utilizing all available resources for production.



Reccomendations.

in consideration of the facts mentioned,all
of which would tend to point toward the treaztument
and utilization of the sewage a&nd effluent,we
reccoment that a system as previously described
be constructed to serve the communlities in the
San Gabriel Valley with the exception of Pomona,
Lavern,and Claremont,sald syetem to conshst of
trunk lines from the various districte jolning
on the east side of the San Gabriel River at the
point in the Whittier narrows as designated on the
map of the project.

We further reccomend that & treatment plant
of the activated sludge type be constructed on
the outfall at a point below the crossing of the
Senta Ana branch of the S5.P.R.R. and the San
Gabriel River.

We thirdly reccomend that an irrigaﬁion
system be congtructed from sald treatment plant
to serve the land to the south east;

We finally reccomend that the waste water
from sald plant be wasted into the San Gabriel
River during the winter when 1t is not needed

for irrigation purposes.

Hespectfully submitted,
Loule Korn

Edward Seaver




