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OLMSTED AND GILLELEN 
CONSULTING ENGINEERS 

1112 HOLLINGSWORTH BUILDING 

LOS ANGELES, CAL. 

January 26, 1919. 

Mr. F. M. LockWood, 
Manager of Operations, 
San Diego, california. 

Dear Sir: 

We he~ewith submit to you our report upon 

the collection and disposal of the sewage of San Diego. 

This report is ~le result of a year's study and consi~ 

erativn. All the field work, such as the measurement 

of sewage flow, was done by the City Eogineer's Depart-

ment. These measurements were of necessity for only 

short periods and we reconmend that more extensive 

measurements be taken before deciding the final capacity 

of the proposed improvements. 

~e wish to acknowledge the valued cooper-

ation and assistance of yJurself and the City Engineer's 

Department. 

Respectfully submitted, 



Two general plans are possible for the improgement of the 

present sewage disposal for the City of San Diego. One is the 

constructi~n of a separate disposal plant near the end of each 

of the existing outfalls; the other is the c~llection of all 

of the sewer flow, except that from the 32nd Street outfall, 

and the installation or a single treatment plant in the vicinity 

of Beardsley Street and Railroad Avenue. Although the first 

plan can be executed for less money than the second, the install-

ation of a single treatment plant is more desirable. 

We therefore recommend that the city build the inter-

cepting sewers herein described, the small pumping stations for 

the territory belaw these interceptors, and install treatment 

plant in the vicinity of Beardsley Street and Bailroad Avenue, 

and a small plant near the end of the 32nd Street outfall. 

Clarification of the sewage will remove a sufficient quantity of 

the total suspended matter to make the discharge of the effluent 

into tidewater unobjectionable, and we recommend that at both 

the Beardsley Street plant and the 32nd Street plant, fine screens 

be installed. 

SUMMARY OF COST OF TEE REOOMMF.:liDED IMPROVEMENT 

Intercepting sewers • • • • 
Screening Plant • • • • 
Small pumping stati::ms •• 
Screen at 32nd Street outlet 
Pumps at 32nd Street outlet 

TOTAL 

• 
• 
• 

• 
• 
• 
• 
• 

• 

• • • 
• • • 
• • • 
• • • 
• 0 • 

• • • 

• • • $ 320,000 
• . • 225,000 
• • • 32,500 
• • • 25,000 
• • • 4,000 

• • • $ 606,500 



PRESEl~ SANITARY 
CONDITIONS 

The sewage from the main portion of the City 

of San Diego is at present discharged in a raw 

state into the bay at five different p~ints knJWn as the Olive 

Street, Market Street, 8th Street, Beardsley Street and 32nd 

Street outfall sewers. If a bulkhead were built along the 

waterfront so that at no pJint could the floor of the bay be 

exposed by low water, this discharge of crude smvage into the 

bay might be less objectioDable, though highly undesirable under 

any circumstances. As it is, with several hundred feet of mud 

flat exposed on some tides, the accumulation of the slime and 

putrifying matter from the city's sewers is an offense and men-

ace to the health of every person having occasion to use the 

ferries or visit the many plants and business houses along the 

water front. Your health department has condemned this crude 

and needless method of waste disposal and this condition can not 

continue long without condemnation by the State Board of Health. 

At the foot of Ybrket Street, the elevation of the 

last manhole is -8.0, City Datum, or +1.01 U. S. Coast and 

Geodetic Survey Datum. This outfall was originally built with 

some sort of a tide gate at its extreme ocean end, the idea pre-

sumably being to store the sev~ge tributary to this outfall for 

such a period as it could not discharge against the tide. The 

failure of such a device with a constantly increasing flow is 

made apparent by an examination of Plate No. 2, where it is seen 
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that the tide is above elevation • 1.0 U. 3. C. & G. Survey 

datum, 84% of lihe time. Having proved a failure, this device 

was wrecked, leavir:g the Market Street intercepting sewer subject 

to the action of the tides. The sewer cannot discharge freely ~-

when the tide ia at or above +1.0 u. s. C. and G. Survey datum, 

which means that for about S~fo of the time sewage is backed up 

in the Market Street sewer, sometimes as far as Third and X 

Streets, a distance of three quarters of a mile, the distance 

depending on the height Jf the tide. ~nis produces a condition 

equivalent to a long horizontal cesspool beneath the city's streets, 

the gases from which are f'ree to escape through the ma.Ilholes and 

service connections. 

The collecting system of sewers Should be revised by 

the construction of a new interceptor or by the installation of 

pumpir~ plants, so that the flow is not disturbed by the rise and 

fall of the tides. Tne surcharging of sewers located below the 

elevation of ordinary high tide is undesirable and always results 

in future troubles. In some instances, the constructi~n of high 

line interceptors above the high tide mark wi 11 prove to be ec.:>n­

Jmical, while under other conditions a pumping system is the cheaper 

method. In a.ny city 1 Jca ted Jn tide water, there are some areas 

that are too low to be aewured by gravity and the sewage from these 

districts must be ,pumped. However, careful location of gravity 

flow interceptors will reduce the pumping areas to a minimum and 



thus reduce the annual operatiDg expense for pumping and its 

neces~ry attendants. Two general schemes of improvement are 

applicable in the City of San Diego. One is the constructi~n Of 

a new interceptor that will pick up all the existing outlets e~ 

capt that at 32nd Street at suCh an elevation that about 85% 

of the total sewer flow can be conveyed by gravity to a common 

point; the other is the installation of pumping plants at the 

Market Street and 8th Street outlets so that the sewage can be 

discharged freely at all tides. Under either the interceptor 

system or the pumping system, the sewage will require treatment 

before it can be discharged into the bay, but the type of treat-

ment plant will be the same in either case and the cost will be 

substantially the same. The choice between the interceptor system 

and the pumping system will affect the treatment work only in the 

matter of location; under the first collection method the treat-

mant plant for the entire sewage flow, except the 32nd Street 

district, can be located near Beardsley Street and Railroad Avenue, 

while the second method will necessitate a disposal works to be 

built at eaeh of the present outlets. In order to investigate the 

merits of eaeh of these two general schemes, detailed estimates of 

the cost have been prepared. Investigations were made into the 

quantity of sewage to be handled, the present and future population 

Jf the city, tne character of the various sewage districts, the 

density of the population etc. 



PERIOD OF 
DESIGN 

In designing a sewage collectiDg system it is nee-

essary to provide for a reasoDable period or growth and 

at the same time not pass an economic limit which is set by the 

cost Jf construction. It would be poor practice to provide for a 

population so far in the future that the full efficiency of the sewer 

would not be realized during the life of the bond issue provided for 

the improvement. In accordance then with precedent and experience, 

a period of 40 years is taken as the economic basis for design and 

the interceptor is large enough to meet the requirements of the year 

1960. 

~ The growth of the city in area, except to the east, will have nJ 

effect apon the design of the improvements proposed. To the north 

any addition of territory must find its drainage into tr1e San Diego 

River. Point Loma and adjacent areas are cut off from the sewers 

herein considered by what was once the bed of the san Diego River, 

leaving ol'lly tha. t terri tory lmown as East San Diego, 'Normal Heights 

and Encanto as possible additioiJal drainage to the e:dsting outfalls. 

POPUUTION Plate No. 3 ahowa the growth or the city from 1890 to 

1918. It likewise shows the estimated growth for the coming 40 years. 

This curve is the result of a study of a number of cities similarly 

situated, together with a careful consideratiJn or San Diego's 

industries, resources and location. To serve as a guide and indication 

or the growth to be expected, curves showing the growth of San Fran-

cisco and Milwaukee have been placed on the plate. The curves of 



the other cities with which San Diego has been compared are 

omitted to avoid confusion on the diagram. These curves o£ the 

two respective cities anow the known rate o£ their growth from 

the time when their populations approximated 90,000 persons tJ a~-

date 40 years later. The rapidity with which California has 

grown and the tendency of its cities to spa~odic augmentation 

of population precludes an accurate prediction of future rate of 

increase. From the data available, a future population of 

400,000 seems to be a reasonable ass~ption in view of the many 

natural advantages the city enjl.)ys, and to which it is rapidly turn-

ing its attention. 

DISTRIBUTION OF 
POPULATION 

On Map llo. 2 is shown the distribution Jf pop-

ulation by precincts as computed from the regis-

tration for the year 1916,using a ratio of population to registrat-

ion of 2.6. The year 1916 was chosen as being more representative 

of the true population owing to the abnormal fluctuation in 1917 

and 1918 caused by the war. In order to Show graphically and ~re 

clearly than might be ShJw.n by a written density for each precinct, 
"'"'/ •. f 

iihe distribution Jf populati·on haa :be~"represented by isop.lephic lines 

which pass through the center of gravity of districts having iden-

tical population densities. The same map shows the distribution 

of buildings as determined from the Sanborn Insurance Maps, corrected 

to 1918, and a survey of the city. Tne purpose of suCh information 

and its bearing lln the design Jf a sewage improvement is twofold. 



It serves as a guide to probable future densities and as a check 

on the runoff per capita from sewer gaginga. Obviously, discrep­

ancies exist, and accurate forecasting in any sense is beyond human 

power, but from a collection and consideration of all available 

data and the determination Of the proper weight of each fact in 

its relation to other kn~ facts, a conclusion as to future con­

ditions can be derived which a.ppr.,aches a mathematical probability. 

No attempt has been made to allot a definite future p~p-

ulation to eaCh precinct as the carrying of prognostications to 

such a fine point is deemed unwarranted in view of the assumptions 

made. Instead, certain general c~clusions have been reaahed and 

established as t~e basis for design with the belief that the result 

will be as reasonably accurate as that v;hich migh·~ be obtained in 

any other manner. After a close study ~f the local tendencies 

tJvvard building and consultati..:m with those familiar with prJperty 

values and the past history Jf.the City, the area tributary to the 

sewers herein considered was divided into future districts, such 

as Commercial, Industrial, Apartment House and Residential. Of 

the present population, 89.6% is included in the area considered 

as tributary to the outfalls mentioned. It is estimated that when 

the City has attained a p~pulation of 400,000, the percentage resid­

ing in this district, which by that time will be extended to include 

Bast San Diego, will nJt exceed Go% of the tr.:>tal. 

TJ eaoh district has been assigned a probable future 

population density as determined by present conditi~ns and a study 
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of the distributi~n of p~pulation in similar distrfcts in other 

cities. Map No. 3 shqws ~1e boundaries or these future districts 

and TableNo. 2 anows the future populatijn density. 

The residenee districts are divided into two types whiCh 

for convenience will be referred to as Type One and Type TWo. The 

distinction between these types is chiefly due to the size of the 

lots, the density of the population and the runoff per capita. 

There can be no definite line drawn between the two types as one 

merges into t~ other and some times one type i~ intermingled with the 

other in a common drainabe area. 

MAIN DRAIN- The main drainage areas of the city, tributary to the 
AGE ABEA.S 

five outfall sewers above mentioneO, are shown on Map 

no. 1. With the exception or the area tributary to the 32nd Street 

outfal~ the future growth or the city will not affect ~1e boundaries 

of these drainage areas which are fixed by the natural topography. 

It is not always true that topography can definitely determine a 

sewage drainage district, as in many oases they may be materially e~ 

larged by pumping sewage from a district whiCh could not flvw into 

it by gravity. In the ease of San Diego, hvwever, it is thought 

reasonably safe to assume that in view of the opportunity for separate 

disposal for the districts to the north and west, these may be dis-

regarded in considering the design of sewer improvements for the 

city proper. 

QUAllT ITY OF 
SEWAGE 

Gagings were made under the direction of the City 

Engineer's office, at ~uince and California Streets and 



at Nutmeg and California Streets to determine the present flaw 

from this district. At Qaging Point NJ. 1 measurements were 

taken covering a period of one week, from January 2nd to 9th 1918. 

In lieu of complete 24 hour gagings for flow, the 

followi:cg method walt used in the application of the gagings tJ 

the computations for design. A conventional curve, Plate No. 10, 

computed frJm the hourly variation curves of many cities, was 

adopted snowir~ the percentage Of the total daily flOW passing 

thrvugh the sewer at each hJur of the day. The quantity of sewage 

pasaing the gaging point during the period in which measurements 

were taken was then equated to that portion of the total daily 

flow represented by the area under the conventional curve between 

the hours of gaging. Having thus deter.mined the total daily flow, 

the average hourly flow was next computed and a curve plotted, 

using the same percentages that each hourly flow i:. of the average, 

as ShJWn on the conventional curve adopted. A representative 

day was taken from the gagings made at each point, and a curve 

plotted as above described and as shown on Plates No. 7 to 10. 

Superimposed on these curves are the curves of the actual gagings. 

An inspectiJn shows that the assunrpliiJns made are not unreasonably 

at variance with the actual gagings. Table No. 1 shows the 

result of computations made on the above basis from the measurements 

taken at each gaging pJint. 

As an e:xample to further illustrate the method used, a 

detailed case ~orked Jut thus: 

-8-



At Gagiug Point No. l, the flow on Friday, JanU2ry 4, 1918, 

from 8:45 a.m. to 4:00 p.m. was determined to be 92,290 gallons. 

FrJm Pla~e No. 10, it is found that the flaw between the hours of 

8:45 a.m. and 4:00p.m. is 37.6% of the total flaw for the 24 hJurs. 

Taking 92,290 gallons as 37.6%, the total daily flow is computed to 

be 245,000 gallons, with an average flow of 10,225 gallons per hour. 

Taking this as the average we find from Plate No. 10 that at 12:00 

m. the flow is 7o% of the average; at 2:00 a.m. it i~ 65%; at 

4:00a.m., 74% etc. In this manner the flow curve for the entire 

day is plotted. 

A close relationship generally exists between water consump-

tion and sewage flow. But this is not always true as evidenced 

by the inconsistency between sewage gaginJs and metered water con-

~~ption, as determined not only in San Diego but in other cities. 

As the city water department has no measuring device en the main 

feeders between the balancing reservoirs and the smaller distrib-

uting mains, it is impossible to obtain information sufficient to 

sh-1w the hJurly flucuuatiJn in the water consumption. A curve 

shJWing the daily variation for a week in July and a week in 

November, 1918, is given on Plate No. 6. The water supply of na 

JJlla, Point Loma, Old Town, Ocean Beach and Pacific Beach, estimated 

by the city water department as 2,000,000 gallons per day vr~s ded-

ucted, as this territory is outside the area cJnsidered in this report. 

The average per capita consumption of water in the City of 

San Diego as given by the 1918 Handbook Jf the :Neptune Meter Company 



is 137 gallons per 24 hours. In establiShing the average 

sewer flow per capita the following data has been conaidered: 

!;lr. Kuic:g.1irJg in Bn investigation ~f 100 Jf t:r.e largest 
cities in the United Sta tea and Car .. ada found the followiiJg 
average water Cl)nsumption: II-

For cities of population Jf C.)r;sumption per capita. 

1,ooo,ooo and more 106 gallons 
600,000 to 300,000 122 " 
300l000 t;) 100,000 106 " 
100,000 to 50,000 105 " 

50,000 to 30,000 105 " 
From statistics of the consumption f;)r 1900 in 136 

cities having a population ~xceediiJg 25,000, the relation of 
consumption to meters is roughly given by the following averages: 

Percent Jf tapa metered Average CJnsumptiJn 
gallons per capita 

Less t:i-;.an 10 153 
10 tJ 25 110 
25 t.> 50 104 

more than 50 62 

The Ueptune Meter Company gives the following data con­
cerning the relation between metered taps and water supply: 

Percent Jf water metered Number of cities Average consumption 

100% 26 85 
90 99 23 109 
80 89 6 128 
70 79 13 103 
60 69 14 113 
50 59 13 117 

Average flow Jf sewers from residential districts, 
Cincinnati, Ohio: 



Average flaw of sew1~rs from re · ·_dential districts l!il:.ainnaU Dhioc 
Sewage flJw from No. of 
actual g_a~ings gagings Dates of 

Sewer 
District 

Population Gallons per Gals. per c Dver- gaging a 
Area acre er da~ cap •I?_ da_y ing 24 

Ross Run 
Mitchell Ave. 

in Den-
Acres T .:>tal si ty A vz._. :Max.. 

1,617 17,912 11.1.~,028 2,820 
1,650 14,781 9.0 687 1,440 

Avg. Max. 

93 254 
77 160 

hour 
day 

2 
5 

Dec. 3, 4 
l;(JV .q-19 t 
20, 21, 22, 
23 

T.:>tals and aver­
ages 3,267 32,693 - - 857 2,130 85 207 - - - - - - - - -

Summary of Data obtained from gagings of Dry ~eather sewage flow, 
made in 1910, Phil~delphia, Pa. 

Area in acres Population 
census 1910 

.Average di a­
charge per 
24 hours, 

Name Jf area Character 1 gallJns 
Total Settled Per per per 

1910 Total settled settled capita 

Th.:>mas Run Residential, mJs't]y 320 
pairs of two & 426 
three-story hJuses 1,094 

Pine Street Residential, most~r 160 
solid four tJ sixQ 
..;tory houses 

Shunk Street Residential,mostly 208 

Lombard St. 

York St. 

Market St. 

rows ~f twJ and 331 
three-story houses 
Residential, ten­
ements & hJtels 
Residents and man­
ufacturing. 

Commercial 

147 

358 
58 

123 
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240 
337 
627 
156 

208 
331 

145 

354 
36 

80 

acre acre 

15,012 62.5 
21,677 64.0 

26,336 58.0 
15,152 97.0 

25,754 123.0 
3'7,916 114.0 

16,363 113.0 

33,340 94.0 
The population 
c.mtributing 
sewage is n.>t 
shJwn by the 
census figures 

14,200 
9,860 
9,850 

26,300 

10,500 
10,600 

34,750 

36,000 
99J250 

' 

92,800 

227 
153 
170 
271 

85 
93 

308 

383 ..... 
...... 



RESIDENCE DISTRICT 
RUNOFF 

The sewer at California and :Nutmeg Streets 

drains a residential district of Type One 

and gagings at this pJint show an average daily runoff ofl11.5 

gallons per capita. The future density of populati~ in this 

district is set at seven persons per acre. From an ana.lysis of 

sewer gagings in other cities from similar districts ani from a 

e.:msideration of all applicable data as determined at san Diego, 

the average daily per capita sewer runoff has been set at 100 

gallons. 

The average runoff per acre from this district, using 

the population density ab~ve mentioned, is 700 gallons daily. 

Gagings taken at Gaging Point lio. 2 and Gaging Point Na. 

6, Map No. l, show respectively 68.6 and 106.6 gallons tverage 

daily runoff per capita. Both of these gaging points are on 

sewers drainiDg residence districts. of Type Two. 

FJr the same reasons given for residence district, Type 

One, the average daily per capita sewer flow has been set at 100 

gallons. 

The population density of Residence District Type Two, 

bas been set at 12 persons pe~ acre. T"ne average daily runoff 

per acre is then 1200 gallons. 

It is recognized that the water consumption per capita 

will be materially greater in districts of Type One, than in 

districts of Type two, but the excess is used for the irrigation 

of lawns, gardens and grounds in the Type One residence district. 



API.RTMENT HOUSE 
DI STRI OT RUNOFF 

Gagings taken at Ash and Columbia Streets, 

Gaging P.:>int N.l. 3, Jn a sewer draining a dis-

trict of residences, hotels and apartment houses anow an average 

runoff per capita Jf 120 gallons p!r 24 hours. 

Gagings at B and Arctic, Gabing PJint N.:>. 4, on a sewar 

draining a similar district show an average runoff per capita of 

148 gallons per 24 hours. ~e inclusion in the latter district 

of a p.:>rtiJn Of the commercial area accounts for the difference in 

runoff. The water consumption for ~18 month Jf July, 1918 for 

two blocks bounded by Grape and Hawth.:>rne, 2nd and 4th Streets, 

which were taken as typical of the apartment h"use district was 

obtained fr.:>m the water Department. It totaled 164,582 gallons 

f.:>r the month, which makes 1090 gallons per acre per 24 hours. 

This is so low that it is felt some error must exist and in view 

thereof the flow to be e~pected from this type of district has 

been set at 4800 gall.:>ns per acre average daily, in accordance 

with the measured sewer flow together with a consideration of 

the average water consumption of the city. 

COMMERCIAL DIST­
RICT RUUOFF 

The commercial area consists of the down town 

business district which includes hotels, rooming 

houses, business and office buildings. The runoff of this type 

of district is composed of: that due tJ the resident population 

and, that due to the character of the district. The latter runoff 

comes from offices, stores, etc. and is entirely independent of 



the resident populati:>n. It would eXist if there were no 

residents in the district. ~ne normal per capita sewage 

flow from the resident population of a commercial district is 

equal to or a little less than that from a high class residence 

district. It is estimated that the flow from the commercial 

district due to the resident population, is 90 gallons per cap­

ita per day. The measured water consumption of a number Jf 

hotels, office buildiDgs and stores in the commercial district, 

all tributary to a short sewer line on which gagings were taken, 

was found to be 7,412,600 gallons for the month ~ July, 1918. 

The ratio between the total area of six blocks in the heart of the 

business district, namely, those bounded by E, B, 4th and 6th 

Streets, and in which many of the buildings above mentioned are 

lilcated, to the area of the buildillg's situated in these six blocks, 

was round to be 54%. If the buildings for ~ich the water con-

sumption vms taken were adjacent instead or being scattered through 

several different city blocks, they would occupy 10.1 acres, 

includi~ street and open areas. ~ne daily waGer consumption 

figured on the basis of the mJnth of July, would then amount 

jo 25,000 gallons per acre. From a study Jf the monthly variation 

of the water c:>nsu.rnptiJn in many ti>wna, it is round that the 

consumPtion in July is 130 percent of the average monthly consumpt­

ii>n fi>r the year. On this basis the average daily consumptiJn per 

acre fur the commercial district amounts to 18,500 gallons. 
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Gagings taken at 3rd and J Streets, as s~rized in 

Table !i.:>. 2, show an average daily flow of 33,230 gall.lns per acre. 

The discrepancy between the measured sewer flow and the metered 

water cJnsumption is attributed to the fact tr~t gagings were 

taken for three days .lnly and for short r;eriJda during the heaviest 

flow. The metered water consumption fJr a number Jf blJcks 

in the heart of the business district Jf Loa Angeles for a periJd 

of .~ne year showed that the average cJnsum.ption per day per acre 

was 28,500 gallons. '!nis rsct would serve to bear out the theory 

that the metered water cJnsunrpti.Jn was of mJre value for the pur-

pose of design data than the sewer flow measured from the commercial 

district. ~1e runoff due to the residents in this district is, 

at 90 gallor~ per capita per day, 9900 gallons per acre daily. 

In. this Character Jf territory substantially lO~p Of the water 

supply reaches the sewers. Therefore the runoff from this dis-

trict due to sources other than the residents is 6800, making an 

average tJtal of 18,700 gallons per acre daily. 

Ilf.DUSTEIAL DISTRICT 
RUUOFF 

No gagings were made .:>f a typical industrial 

district, nor could there be obtained from the Water Department 

data which might indicate the water consumption of such a district. 

The per capita sewer flow from resident population in 

· an industrial district is less than that from any other. The 

average runoff in similar districts in cities c~mparable to San 

Diego, is 40 gallons per capita daily, and it is safe to adJpt 



this quantity here. In addition to the runoff from the res-

idents, there is a flow due tJ the industrial plants, analogous 

to that in the commercial district. From ~1e data collected from 

other cities, the anticipated average runoff from the San Diego •­

industrial district is 3600 gallons per acre daily in addition 

to that fnom the residents. The future density of the population 

in the industrial districts is estimated t.) be 20 persons per 

acre and 40 gallons per capita will furniah a daily runoff per 

acre, of 800 gallons, or a total average daily flow Jf 4600 

gallons per acre. 

A summary Jf districts, together with their estimated 

future density average and nuximum runoff is shmvn on Table llil. 2. 

INTERCEPTOR SYSTEM Based upon the foregoing data an intercept-

ing sewer has been designed to convey the se'h""age tJ the vicinity 

of Beardsley Street and Railroad Avenue. Starting from this 

point, at an elevation sufficiently above high water to allow a 

discharge on all tides, the route of the intercepting sewer was 

laid out with a view to obtaining a minimum excavation and a max­

imum intercepted area. Unfortumtely tr..e location Jf this inter­

ceptor falls largely in a district in which the streets are all 

l:Javed, an item which adds considerably to the cost ,:rf· construction. 

The route of the interceptor is shown on l~p 3 and is the result of 

much study and many trials for the most econ~ical location. The 

areas of the several sewer districts draining to this interceptor 

with their subdivisions into residential, commercial and indus-



trial areas, the estimated population density, calculated 

future flJN etc. is shown in Table 3. 

~ne study of a sewer intercepting the entire Erea 

northwesterly from the Beardsley Street outfall indicated the 

possibility of omitting the present Olive Street outfall and 

allowing this district to disCharge as nt present. This sCheme 

would shorten the interceptor by the distance from Grape to 

Chalmers Streets ar.d reduce the size .:Jf the remainder. '•'li th this 

in mind a separate estimate waw made of an interceptor which is 

termed liJ. 2 and which ends at Grape Street, as shown on Map 3. 

!able No. 3 gives the area of the different types Of districts, 

the fl3W from each type of district in million gallons per day, 

the estimatei·total quantity in million gallons per day and cubic 

feet per second, also the accumulative total flow in milliJn 

gallons per day and in cubic feet per second at each inlet; all 

based on the average maximum. Tables No. 4 and No. 5 give the 

summary of design data including sizes, grades, velocities etc. 

Plate 2 shows the profile of both interceptors. The route and 

depth of cut are the ~e for both, but Nol 2 line ends at Grape 

Street and is of a smaller diwneter than that of Line No. 1. 

The difference in grades and pipe sizes is Shown on Tables 

above menti.:med. Some c.:>mplication was encountered in the choice 

of a route from Grape Street north, and alternate profiles are 

ahJwn, Jne being located along the lot line between Arctic and 
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California from Grape to Nutmeg Streets, ~1e other continuing 

north on Arctic from Grape to Nutmeg, thence west to California, 

and north Jn California to Chalmers Street. Either or these 

locations will necessitate the construction of the sewer on a 

trestle across certain low ground. ~nis construction, however, 

is not uncommon and the inevitable raisir~ of the streets at some 

future time will eventually put these trestle sections under cover. 

The sewer grades have been set -,;ith a view to JbtainiDg 

the maximum efficiency of the commercial pipe sizes and at the 

same time provide scouring velocitias. 

The estimated cost of construction Of these interceptors 

has been made on the basis of using reinforced concrete pipe. 5le 

cost of Interceptor No. 1 is $320,000 and that of No. 2 is $255,000. 

The details of these estimates are hereto appended. Since a 

circular section has been Chosen for the sewer, no demils of the 

hydraulic elements are included as the characteristics of such a 

section are standard. 

As previously mentioned, the construction of an intercept­

ing sewer does not eliminate the need for p~ping the small districts 

lying below the grade of the new sewer. Plate No. 5 gives a general 

plan of the pumping station that will be required for these districts. 

The pumps are located in a dry well in such a manner that at all 

~imes they are accessible for cleaning and maintenance. They are 

installed in duplicate and are controlled by electrical devices 
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which automatically start and stop the pumps and prevent 

injury to the apparatus in the event of the stoppage or the 

pump in action. 

By present fluw is meant the amount that immediate Cqtl­

struction Should provide for, and takes int~ account the expected 

increase during the next few years. The term future flow, is 

used to designate the quantity to be expected by 1960. 

Districts 1~-Js. 2,26 and 46, as shown on Map l:.:l. 3 will 

all be pumped into the prJp.:>sed intercepting sewer by the pumping 

stations indicated as N.:>. l, 2, and 3, Map No. 3. 

At pQ~ing Station No. 1 the estimated total future 

flow from District NJ. 2 is 625 gallons per minute, which will 

require five inch pumps operated by 15 horsepower mot3: s when dis~ 

charged against a to·tal static and friction head of 25 feet. 

On ~~e basis of the average future flow these p~~ps 

would operate a period aggregating approximately 21.4 hours per day. 

The yearly cost fJr p~er will be $1,065, on the basis of a current 

charge of 1t¢ per k.w.h. The cost Jf operation for present require­

ments WJ_uld be materially less and is estimated at $120 per year. 

An allowance of $6,000 should be made for the constructi.:>n Of this 

pumping plant with its fJrce main, exclusive of the cost .:>f the land. 

Punrpi:cg StatL:>n 1\l.:>. 2 would be located on the Market 

Street outfall at Atlantic and Market Streets. This Station 

would elevate the sewage from District l::o. 26 and deliver it to 
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the main interceptor at 5~ and Market. Table No. 3 gives the 

total area of District No. 26 and 335.29 acres, the estimated 
,/ 

future maximum as 6.56 million gallons daily which is equivalent 
/ 

/;.: " ' 

/;to 1820 gallons per minute average • 

\;r-"'-=~ 
;,"' 

!1--
Eight inch pumps, operated by 25 h.p. motors will 

be required and the operating expense J f pu;rn:p ii:;g the est i:ma ted 

future flow is approximately $2,000 per uear, on the basis Jf the 

current charge above mentioned. ~ne present annual pumping cost 

will be $500. The estimated cost of the pumps, pump pit, motors, 

control equipment, building and force main is $18,000. 

Pumping Station !~o. 3, located at the foot of 8th Street 

outfall, will elevate the sewage from District ll.o. 46. The pumps 

will discharge into the interceptor at 9th and K Streets. Table 

N.J. 3 gives an area for thi a district of 72.29 acres and a maximu."!l 

future runoff of 0.831 million gallons daily, whiCh is equivalent 

to 232 gall.ons per minute.r Four inch pmrrps operated by five 

horsepJWer motors are advised and the yearly power c~rge is est-

imated at j235. The amount necessary for the construction of the 

plant complete, including force main to the interceptor, is $7,000. 

PtJUl?ING SYSTEM ~ne alternative to the construction Of the 

intercepting sewer is ~•e installation at each outfall northea3t-

erly from Beardsley Street of a separate means of treatment before 

di-scharge into the bay, excepting the 8th Street .:>u,fall, the 

area tributary to which is so small that in the event of the 
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installation either of int'ercept.l: s or separate plants, a pumping 

statiJn is believed more practicable. At Olive 3treet and 

Beardsley Street the elevatiJn of the existing sewer is suffic-

iently nigh t~ allow for a gravity discharge against high tide. 

The elevation of the present sewer at :Market and Atlantic Streets 

is +1.0 U. S.C. and G. Survey data. In order to determine the 

percentage of the time that the tide is above any given elevation, 

cJm~utations were made from the government tables Jf predicted 

tides at Jan Diego fDr a period of one year. r:'he time during which 

each tide staysabove any given elevatiJn, rall5i:ng from zero t..:> 

6.5, was calculated. In the a~urse of this investigation, Plate 

1-Io. 1 was develJped which m;l.terially served <.?sa time saver in 

obtaining the final results. By means of this curve it is 

possible, :ialvwing the range and duration Jf any tide to rapidly 

calculate percent vf time the tide is above any given pJint. 

Plate l~J• 2 is the mean Jf the mJnthly curves c.>mputed. From 

this plate it is evident that with the Market Street sewer at an 

elevation of +1.0, U. S. C. & G. S. data, it can discharge by 

6r£:vi ty only 15/~ of the time. 

As the interceptJr is designed fvr the ultimate future 

flO'.V, the same basis is used f-or estimating the cost of install-

ing and operating the larger pumping statiJn tha.t will be required 

at the 1:Urket Street Jutfall if the separate treatment plan is 

adJpted. 
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The ultimate sewage fl"w to be expected at the 

Market Street plant is estimated as follows: 

580 acres Apartment Hlluse ~ 12,000 = 6,960,000 
580 n Commercial 46,700 - 27,200,000 II-

368 If I!!dustrial 11,500 = 4,240,000 
133 " Residential :f/:2 3,000 = 399,000 

1661 Total 38,799,000 

38,799,000 gals. per 24 hrs. maximum= 60 cubic ft. per sec. 
· ·-15,520,000 " " " " average :::: 24 " •• " It 

Allowing for a total head against which the pumps 

would operate, of 25 feet, a battery of 12 inch centrifugal 

pumps in duplicate driven by 50 h.p. mo)tors will be required. 

These pw;nps would be automatically controlled by means :Jf flJat 

switches and electric contr;Jlli:ng devices in such a manner than, 

as the tide rises above tt,e elevation at which the sewage can 

flow into the ocean by gravity, the pumps would be thrown in one 

at a time as the fluctuating flow of the sewage demanded. Extra 

units would be retained as relays in case of the stJppage of one 

or more pucrps, and would be automatically started by sewage reaching 

a higher level in the sump. 

The estimated cost of tr..e pumps, motors, control appar-

atus, storage sur:1p, and building, is $42,500, T'.ae estimated yearly 

charge for pJwer on thu basis of the ultimate average flow pumped 

85% of the time, amounts to ~12,000 per year. The estimated cost .. 
of pmnping the present average flow from this distridt is $3,600. 

The total operating charges for a period ~f 40 years wJuld then 



be .ji;3l2,000 which added t" the total installation cost lW.kes a 

total expenditure for the 40-year periJd, of $354,500. 

~t 8th Street the pumping plant necessary has been 

described above. The ultimate yearly p~er cost at the end Jf the 4, 

40-year period has been estiiW.ted at $225, the first cost of the 

plant and force main at $7,000 and the total power charges for 

40 years at ~7,500. 

Il~TERCEPTOR3 VS. PU1~ING 

Intercevtor System No. l 
Construction Cost. 

Interceptor uo. l 

l?umpir.g Station l~J. 

tt tt No. 

It " No. 

Total . 

• • 

1 . 
2 • • • 

3 • . 
• . . • 

.fi, . • 'lf 

. . 

$ 

Interest and operation costs to 1960: 

320,000 

6,000 

18,000 

7,000 

351,000 

Interest on $351,000, 40-year serial bonds ~ 5% $351,000 

Operation Cost, Pump. Sta. No. l, to 1960 • 23,700 

.. Pump • Sta. lio. 2 to 1960 . . . 48,000 

., 11 Pump. Sta. No. 3 tJ 1960 . . . 7,500 

Total • • • • $430,200 

Total construction,interest and operation cost to 1960: 

Interceptor System NJ. l •• $761,200 



Interceptor Sfstem No. 2 
Construction Cost. 

Interceptor No. 2 •• . . . . . . . 
Market St. Pump. Stia. 1~60 capacity 

Pump Station No. 3, It n 

Total . . • • • 

Interest and operation costs to 1960. 

16,000 

7,000 

280,000 

Interest on $280,000, 40-year serial bonds~ 5% $280,000 

Operati.:>n Cost Jf Marrket St. ·PU."llp Sta. to 1960 46,000 

n Pump Sta. 1~;). 3, It 7,500 

Total • • • • $335,500 

Total cJnstruction, interest and operation costs to 1960: 

Interceptor System lio. 2 :~615,500 

Pumpi:cg System 
Cons~ruction Cost: 

Market St. ?wmping Sta. 1960 capacity $ 42,500 

l?umpillg Station No. 3, " 7,000 

Total • • 49,500 

Interest and operation and construction cost to 1960: 

Interest on $49,500 40-year serial bonds ~ 5% $49,500 

Operation CJst Market St. Pump Sta. t~ 1960 312,000 

" n Pump Sta. No. 3, If " 7,500 

,.. 
.;p 369,000 

Total construction, interest and operation cost to 1960: 

PumpiDg System ••• $ 418,500 
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~he estimates Of cost show that the installation 

of separate disposal plants at the end of each outfall, to-

gether with the nedessary pumping equipment, is less expensive 

than the concent~tion of the sewage flow for treatment at a 

single plant in the vicinity Jf Beardsley Street and Railroad 

Avenue. In spite of the fact that c.lnsiderable expense is 

involved in the c.:>nstruction of a gravity interceptor, it is 

our ~pinion that this plan will prove to be more satisfactory. 

S~~GS DISFOSAL At present the sewage is discharged into San 

Diego Bay from the several Jutlets, in a raw state without receiv-

ing any preliminary treatment whatever. Under certain conditions 

this method is not objectionable. ttlen the dilution is sufficient 

and the point of discharge is isolated, discharge of raw sewage 

into tidal water is generally the most economic and satisfactory 

means of disposal./ The present c .mdi tion of the San Diego 

sewer outlets is the natural result of the growth of the city. 

Fractically evary city on tide water is going through the same 

stages in development of their sewage problem as is San Di~o. 

At the time when existing sewer autlets were cJnstructed one 

after another there was not sufficient s~nage flow to seri~sly 

pollute the bay. ~oday, hcrwever, the quantity of sffivage dis-

charged through these outlets is sufficient to cause a nuisance 

and is rapidly becoming m~re and m~re objectiJnable. As the 

city grows, the objeotiJn to the existing method of discharge 



-------- --

will bec~me more serious and the expense ~f improvement will 

bec.:>me gre~ter. If the present condition is allowed to continue 

long enough there is no dJubt but that the health auth.:>rities 
·-

will demand improvement. 

The proximity Jf San Diego tJ tide water renders any 

high degree ~f sewage purification unnecessary. Inland cities 

that discharge sewage into water cJurses from Which other cities, 

further d~~ the stream,must secure their water supply, of neo-

essity are compelled to purify their sewage tJ a very high degree 

regardless of the cost. 3imple clarification will be sufficient 

tt render the sewage disposal int.:> San Diego bay· unobjecti.:>na.ble. 
'. 

ClarificatiJn is in no sense a purificatiJn process. The sewage 

is nJt altered cl1emically in any way. By clarificatiJn a 

sUfficient portion of suspended solid matter is removed to make 

the disCharge unobjectionable. ~ne total quantity of suspended 

matter in the sewage is nJt great and only a part of the total 

suspended matter causes trouble when discharged into large bodies 

of tide water. FJrtunately that part Jf the suspended matter 

whiCh makes the trouble is the portion which is m.:>st easily removed. 

Purificati.:>n of sewage is much mare diffictA..lt than 

clarification and ala~ far more expensive. Nowhere is the pur-

ificati-Jn of sev1age accompliahed in a manner which is entire sa tis-

factory. Many pr,;,cesaes are employed to accomplish purification, 

but none of them ara universally applicable and the improvements 



that are being made in the methods of s~wage purification are so 

rapid that the plants installed only a few years ago are nJVl ob-

sJlete. ',/ithin the laat few years the purification of se-wage has 

q-

been largely confined to the activated sludge process as developed 

and adopted by the City of !lilwaukee; septic tankS follJNed by 

sJme f\lrm of filter bed; l!iles acid process, which has recently 

been developed by the City of New Haven. There are nwnerous 

other meth~ds which have been tried with varying success but 

they are mostly some variation or re-c\lmbination of one or more 

of the foregoing general methods. 

Clarification has been accomplished by (1} plain sed-

imentation tanks; {2) septic tankS, of which the Imhoff tank is 

the best type and (3) fine screens. Since clarification is the 

only requirement at San Diego, all of the purification processes 

may be eliminated. Of the three mentioned methods .:>f clarification, 

the first one, or plain sedimentation tanks, will not be considered, 

since this method has always been objectiJnable wherever installed, 

due to the difficulty in handling the sludge which is accumulated 

in the tanks. The two methods of clarification ~lich should be 

considered for San Diego are Imhoff tanks and fine screens. 

~ne Imhoff tank is a septic tank constructed in such a 

wa.y t..t:a t the low velocity in what is called sedimentation com-

partment allows portions of the suspended solids to settle by 

gravity and accumulate in a lower chamber of the tank, whiCh is 
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called the sludge digestion compartment. The plans for 

Imhoff tanks accompanying this report will illustrate the way 

in which the tank acts. Imhoff tanks have been used more univ­

ersally than any vther prvcess so that the results which they 

accompliSh are well established. Baltimore, Atlanta, Fitchburg, 

Plainfield and other cities have installed septic tanks and 

are n~v using them as a portiJn of their sewage treatment plants. 

·The am.:)Unt of suspended solids Jrdinarily remxed by septic tanks 

is about 50% of the total sewage cvntent. The suspended solids 

removed settle into the digestion cJmpartment where it is converted 

by bacterial action into a dark colored, inert, humus-like sub­

stance which can be disposed of without any difficulty or ob-

jection. This process of digestion takes ~bout six months so 

the capacity of the tanka is based upon this $orage period. The 

effluent from the tanks has undergone no purification but the 

removal of the objectionable portions of the solid matter by the 

tankS, permits the effluent to be disposed of withJut causing ob­

jection. Finely divided solids, which are still contained in 

the effluent are rapidly disseminated by dilution and will be 

gradtW.lly oxidized by the ordinary dissolved oxygen in the sea 

water. ~ne customary method of handling the sludge is to with-

draw a portion Of it periodically and after drying on sludge 

beds, to haul it away and waste it by filling low ground. As 

the sludge comes from the tanks, it contains fram 9o% to 95% water. 

-28-



' The construction of the sludge bed all~s most of this 

water to drain off through underlying tile drains, the remaining 

moisture evaporates until the sludge becomes ~padeable. Sludge 

drying beds are at the best a source Jf anno7~nce and an eyesnre 

and sh.ould be tJlerated only as a last res:Jrt. 

Fortunately san Diego is so situated that it is believed 

the necessity of suCh beds may be avoided by a practice whiCh is 

in use with entire success, in a number Jf California seaside 

towns. By the installation of a sludge pumping unit at eaCh 

tank site, the sludge may be pumped from the tanks on the out-

going tide, through the outfall intJ the bay where the tidal 

currents would ~;eep it into the ocean. The quantity of sludge 

obtained from Imhoff tanks amounts to about 2.25 cubic feet per 

1000 people. qJntrary to popular conception, the fertilizer 

value of Imhoff tanks sludge is practically nothing. The biolog-

ical process of digestion destroys its fertilizer value so that 

the dried sludge is a waste product. 

The tankS herein considered for San Diego are designed 

on the follJWing basis: 

Quantity of sewage 130 gall.ms per capita per day. 
Detention period, one hour. 
Capacity of sludge comr~rtment 5.25 cubic feet per 1000 persons. 

Imhoff tanks are almost universally successful in 

small installations, and where the location of the tankS is in an 

isolated place not readily visible and a sufficient distance from 

\ 
\ 
I 
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the nearest habitation, S\l.· that odors which occasiJ:cally come 

fr~m these tankS are not noticeable. The difficulties and ob-

jections to Imhoff tankS,where they are not isjlated, are the 

large am~unt of ground s~ee required, the appearance of the tanks~-

which can readily be recognized as sewage plants, acid foaming 

in the sludge compartment and the occasional Jdors which arise 

from the escaping gases which are formed in the process of digestion. 

The nearby town Jf Anaheim which at present is threatened with 

a damage suit fr~m aurroundir€ property owners who allege the 

location of the AD&heim Imhoff tanks depreciate their property 

values. At Flainfield, New Jersey, odors from Imhoff tanks were 

noticeable at a distance of about one quarter of a mile frJm the 

plant. Acid fJaming sometimes occurs in these tanks which results 

inthe boiliDg or foami~ of the sludge in the digestion chamber 

qnd results in a very considerable nuisance. ¥fuile it is true 

that Imhoff tanks sometimes for months at a time will handle sewage 

without nuisance, they occasionally do cause nuisance in the vic-

inity and for this reason are not dependable. 

~ne plan of locating a ~~parate treatment works at 

eaCh of the existing outlets would not be adaptable for Imhoff 

tanks. Imhoff tankS could be considered only by adopting the plan 

of conveying the se·,vage to one place, which involves as described 

above, the buildillg of a new intercepting sewer. A consideration of 

'~anks is confined then tJ the plan of c:lllecting and delivering 

\ 



all of the sewage at the water front in the vicinity ~f 

Beardsley and Railroad Avenue. The area required for the 

installation of tanks at this site is 0.75 acres for a plant 

larbe enough to handle the present sewage flow and provision 
I 

should be made for securing sufficient ground to provide for the 

future. The provision for future grJwth should all~v an area 

of about 2.0 acres. From an investigation of real estate values 

in the vicinity of the proposed disposal plant, the estimated cost 

of the property is $10,000. The estimated cost of the tanks 

herein discussed includes housing over the tankS. They will be 

constructed in accordance with the accompanying general plan. The 

cost of constructing a battery of tanks to care for the present 

flow of 8,730,000 gallons per day, will amount to $250,000. 

The effluent from these tanks can be discharged through the exist-

ing outfalls at the foot of Beardsley Street without further treat-

ment and without Jbjaction. No sludge beds have been provided 

in the plans for these ta~~s. 

The method of removing the grosser portiJns of the sus-

pended solid and silt by fine screens has been developing rapidly 

during the past ten years and in some ways it bas certain advantages 

over any other me~ns Jf clarification. Fine screens are now 

in use in Daytona, Fla., Lvng Beach, santa Barbara and 3tockton, 

Oa.lifvrnia, and Brooklyn, 11ew York and plans fJr the installation 

of fine screens are under wa.y for Indianapolis, New Yvrk Oity and 

ot!Je rs. 
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One ~f the chief advantages of fine screening is 

the very sn:2ll space required and the absence Jf nuisance of any 

kind. If a screening plant is kept clean, there will be no 

nuisance wr~tever at the plant. CJnsequently there have been 

no Jbjections to the location of fine acreeni~ plants by surround-

ing property ~ners. 

The amount of solid matter removed by the screens varies 

in different places from 155~ t~ 40% of the tl)tal suspended solid 

G!Jntent. The actual quantity of solid matter removed is not so 

important in clarification processes as the character Jf the 

material removed. Disposal of sewage by dilution into the San 

Diego bay will always be objecti~ble unless some prelimir~ry 

treatment is adopted to partly clarify the sewage and to remo:>ve 

frJm it th8t portiJn of the suspended solids tr•t causes the 

difficulty at the point of discharge. 

In order to compare the cost anddesirability Jf screens 

and tanks we have designed and estimated the screening plant to 

handle the same quantity of sewage as that allJNed far the tanks, 

namely 8,730,000 gallons 1:er day. The plant designed is ample to 

take care of the Lm~ediate future and the ultimate future flow 

can readily be accomodated by the addition :>f similar units. 

The estimated cost of the screening· plant is $225,000. The 

~area required for screens at the present time is 0.25 acres, but 

prJvis:i.on for the future ahould be !:lade so that double this area 



cJuld be obtained. The cost Jf 0.5 acres fJr this purpose 

we estima'Je at ~5,000. 

::1e screenings, which is the term used tJ desit,"lJ.Ste 

that portiJn Jf the solid matter whiCh is removed by the screens, 

c.:mtains ab..)ut 87% water and 'qhen dried prJduces a fertilizer base 

Jf considerable value. .At the :plant at Long Beach, CalifJrnia, 

the screenings are incinerated tD a destructor. At the time 

this plnnt was built, the process of dryixg the screenings had 

not been developed so the met~od of incineration was adopted at 

~:ilia place as the most effective means Jf disp;)sition of this 

TJ de~ermine the practicability and value ;)f drying 

scrGenin~s an experiment was conducted at a reduction plant in 

San Diego. Five barrels Jf fresh screenings from the Long 

Beach screen were shipped tJ San Diego and taken to a reductL:m 

~lant engaged in reduciDg fian scrap to poultry food. Briefly, 

the process employed in the reduction of the fish scrap consists 

in cookillg ~ith live steam, pressing in a screw press and drying 

in a rotary steam jacketed dryer. The dryer was thoroughly cleaned 

befJre making this test rur.. The screenings were run through 

the dryer Jnly, the dried product resembling in appearance and 

odor ordinary commercial fertilizer. Samples of the dried 

screenings were analyzed by t~e ~sts of the ReductiJn CJmpany 

and by Smith-Emery Jf L)s Angeles. ~ne analysis Jf the latter 



Company showed the lower values, aLd a copy is given below: 

LABBATORY CERTIFICATE 

S11ITH, EMERY & C01lJ?~KY, LOS Al~ GEE33 

Date July 13, 1918. 

DETEPJ.Ul~T IONS 

(On dry Basis) 

Total NitrJgen ( N) - - - - - - -

Availaboe i1hosphoric Anh.ydride(::tz ~ 1.52% 

•7ater Soluble l'Jta sh (Ko:O) - - - o. 76% 

Respectfully submitted, 

Smith, Emery & CJmpa ny, 

CHEMISTS & CT.tiEMICAL 3NGI1~S 

Thequantity of screenings varies with the character 

of the se~ge treated; the average removal amounting to about 

zt cubic feet per day per 1000 populati.m. 

~ince septic ta~~s and screens will accomplish sub-

stantially the same results, each producing an effluent tbat 

can be disposed of by dilution without objeotiJn and since the 

cost .:>f each kind Jf plant is about the same, the choice must 

be governed by other consideratiJns. The location of the plant is 
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the mJst important factor in the choice Jf the kind Jf treat-

ment WJrks to install. ~~ere an isolated location can readily 

be Jbtained, the occasional nuisance caused by septic tanks 

is not very im.flJrtant, but where the locaiJn of a treatment 

wJrks is limited to built-up areas, the elimination Jf nuisance 

is the mJst impJrtant factJr to be considered. As mentioned 

elsewhere in the report, a screening plant can be located at the 

end Jf each Jf the present outlets, whereas it Wl)uld be imp.,ssible 

to maintain sewage tanks at the end ;:)f these outlets without 

incurring damage suits from nuisance. If an intercepting sewer 

Should be built so that practically the entire runoff is con-

veyed to the suggested site at Beardsley Street and Railroad 

Avenue, it is pJssible that tanks might be built with.,ut incurring 

seriJus objection, but even at this locatton, the success of a 
J 

tan~ installation would be doubtful. The batter Jf screens to 

mare for the entire city's flow could be maintained at Beardsley 

Street and Railroad Avenue wit~Jut causing any nuisa:rlce whatever. 

32lTI> S~~ OUTFALL This sewer is so located topographically 

tlet it is impossible to revise the flow by means Jf a higher 

~egel interceptor. 

~ne Jnly way in whiCh the sewage from District 47 can 

be brought tJ the Beardsley Street site for dispJsal would be by 

the constructiJn Jf a pumping plant at a pJint below the junctiJn 

..lf th"' present 24 inch pipe and the prJp.laed main f:.r the Encanto 



District. Some 3500 feet of force main would be necessary 

in a <idition 'tO a gravity line a:pproxim tely • .me and one half 

miles lo:cg, 

In view Jf its remote location, a small separate treat-
~-

ment plant for this distiict is believed more practicable than 

to attempt to deliver this runoff to the main treatment plant. 

Tributary to this small plant would be all Jf Diatrict llJ, 47 

as well as the East San Diego and ED.canto Districts. 

The future pJpulation for which this plant would serve 

is estimated as 80,000. T'ne eatimted future flow from this 

district is 

27 X 11,500 : 310,000 

6610 X 3,000 =19~0,000 

20,160,000 gallons per 24 hJurs max. 

8,050,000 It It If It 

31,1 cubic feet per second max. 

12.45 n n It It average. 

T'ne elevatiJn of the present sewer at the last manhole 

-------Jn the 24 inch line is -8,43 city datum, corresp.mding tJ 

elevation +0,58 U. S. 0.& G.S. datum. F!:om Plate l~o. 2 it is 

seen it would be necessary to pump approximately 89% of the time 

in order that the sewer might discharge at all times. Owing to 

the difficulty eA~erienced by disturbed flow in Imhoff tanks where 

the sewage is pumped into the flow chambers, intermittently, as 

is the case where pumps are located ah~d of tihe ta!lks, and the 
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high coat of placing the' tanks deep enough for the ~umps to 

be located behind the tanks, it is believed a screen~ng plant 

at this point would prove more desirable and more economical. 

On the basis of raising the sewage against a head 

of 20 feet, the ultimate power cost would be $6,100 yearly, 

but the present annual p.:>wer cost will am.:>unt to Jnly $1,200. 

~ne estimated cost of a screen plaLt of sufficient 

capacity for the present and immediate future is ~29,000. 

OLMSTI:O & GILLELEN. 
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ESTIMATE 

U1TBRCEJ?TOR NO. l 

Excavation • • • • • • • • • • • • • • • • • 

Wasting and Backfill •••••••••••• 

Sheeting - labor • • • • • • • • • • • • • • 

.. - material • • • • • • • • • • • • 

FloodiZJg • • • • • • • • • • • • • • • • • • 

Manholes • • • • • • • • • • • • • • • • • • 

Removing paving. • • • • • • • • • • • • • • 

RelayiDg • • • • • • • • • • • • • • • • • • 

Pipe delivered on jbb • • • • • • • • • • • 

Pipe laying • • • • • • • • • -• • : • • • • • 

Insurance (ll% on $90,QOO) •••• ~ ••• 

Interest (lo% on $100,000 for 6 mJnths) • • 

Superintendent •.•••••••••••••• 

Auto • • • • 

Fares ••• 

~ekeeper • 

• • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • • 

. . . . .. . . . c. . . . • . . . 
Tools, Hdwr. & Sundries •.••••••••• 

Overhead •• • • • • • • • • • • • • • • • 

41,500 

16,200 

3,150 

1,450 

400 

5,000 / 

15,800 

20,000 / 

137 ,ooo / 

13,570./ 

12,000 

6,000 

2,900 

500 

600 

1,100 

1,450 

8,745 

$ 286,365 

Bond, 1.5% •••• ·• • • • • • • 4,300 

$ 290,665 

En5ineering & Contingencies . . . 29,066 

TOTAL •• • • • • • • • • • • • 319,731 



I I 
[_ 

MOJ:m.AY TuBSDAY ,"/:EDlT'.:i.iSDL.Y ' 

Gaging Gallons Ga.llons ( als.~~ Go.llons Gcllom GrJ.ls. per Gallons ~allons ~~als.per 
Po in~ ner 24 hrs. "Per hour co:n .ne 24h -per 24 hrs. uer hour ca.n. 1;er 24 h 1Jer 24 hrs. oer hr. cap.ner 24h 

~-' 

~7-1 260' 608.5 10,858.6 130.5 232,400 .a 9,685.4 116.4 83,075.2 3,461.4 41.6 
4J:2 494,577.6 20,607.4 64.S 50 7,592.8 21,149.7 66.3 508,358.4 21,181.6 66.4 
#:3 287,572.8 11,982.2 99.3 316,243.2 13,176.8 109.2 366,054.4 15,252.2 126.4 
~~4 981,289.3 40,887.0 130.3 1,250,146.0 52,089.4 166.0 1,250,146.4 52,08.9.4 137.9 
ii5 333390.0 13,907.9 :33.8 322,990.0 13,457.9 323.0 340,170.0 14,173.7 340.1 

I 
I 

:jf5.A. 2,109,300.0 87,887.5 98.9 2 ' 112' 790 • 0 88,032.9 99.1 2,194,120.0 91,421.6 120.9 
{f6 2,544,570.0 106,023.7 10.50 2,520,336.0 105,014 .o 104.0 2,689,974.0 112,0&2.2 111.0 
.f7 195._968.5 G, Hi5 .3 36.5 193. GZC .9 8,175.8 36.1 173,418.!Z ?,225.7 32.3 

THURSDAY 
FP.ID.:.y .AYERAGE 

iF1 148 ,;276.2 6,207.3 74.6 249,025.9 10,376.0 124.7 222,765.3 9 '281.8 111.5 
·{f2 508,358.4 21,181.6 52.1 607,886.4 25,328.6 79.4 -"15"25,354.7 21,889.7 58.6 

*"' .;; 382,851.2 15,952.1 132.2 :j96,462 .4 16,519.2 136.9 349,836.8 14,576.5 120.8 
:f1:4 1,072,414.4 44,683.9 142.4 1,012,166.4 42,173.6 134.4 1,113,232.4 46,384.6 147.8 
;}5 332,316.6 13,846.5 332.3 
:;£5& 2,138,736.6 89,114.0 100.3 
4/:6 2,617,272.0 109,053.0 108.0 2,631,812.4 109,658.8' 108.6 
if? 193.820.9 8,075.8 36.1 191.1~:56.4 7. 964.0 35.6 

?:, I 

~ 

I 



Oomeroia 1 533 

Industrial 1066 
I 

J Apa.rtmen t House 834 

Reaidence l~J. 1 449 

Residence No.2.~0195.5 

: "TOTAL 
I 
i .. 

TABLE llO. 2 .,...._.. 

FUTURE POFUUTIO,P DEnSITIES AlrD RIDIOFF 

110 58,630 90 9900 8800 

20 21,320 40 800 3800 

40 33,360 120 4800 

7 3,143 100 700 

12 123.547 100 1200 

240,000 

(' 

I \ 
j 

18,700 46,700 24,891,100 
1 "}.,-~ 

4,600 11,500 12,259,000 

4,800 12,000 10,008,000 

700 1,750 785,750 
"L-/ c .. ,., 

1,200 3,000 30,885,000 

78,826,850 

·------------~~----~----~------~----~-------r------._------~-----------------+ I BalUmora 

i L;)uisville 

tilwaUkee 

Cincinnati 

San Diego 

Gallons per capita 
300 

357 

350 

366 

328 

Date of design 
1906 

1906 

1910 

1913 

191)9 

Ult. Est. 
1925 

1925 

1950 

1950 

1960 



~ 
,)'J,. •. 

3 

')~ 

G 

3 
.J 

3 

3 

;) 

2 

-r. 

® 
2-v 

,. 

,p 
0 
•r-IJ.I 
J.ta> 

~~ 
A~ 

1 
2 

f3 
~4 

5 
6 

r----7 
8 

_r- 9 

10 
11 

- 12 
13 
14 
15 
16+ 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

~· ~. )i 1Z"CJ';fl"i~ r 

r-4 

"' "' ,p Q) 
c:') ~ 

8"' 

503.84 
110.53 

28.13 
1015.25 

4.39 
3.73 

40.42 

6.37 
9.00 
9.88 

174.02 
3.07 
3.95 

217.08 
4.17 
6.60 
2.42 
3.95 
1.32 
4.61 
6.37 

11.65 
3.95 

23.73 
335.29 

14.50 
27.68 

llllllilll ~~-

ESTIIM.TED I~} .. NTITY OF SE'.'/t,.G.B~ r2o ""E 1-'ROV"ID:ED ::'01'Z AT I::..L':'I:.~JI~ 1'.'C:L~ n: 1960 
S.AJ:i DIEGO n:~t:tERCEPTER · lrO. 1. 

Area in acres VIilli,.on gapons per day 
0] ..... :.: w -. 

r-4 r-4 r-4 r-4 CD .-lCD ...... "' "l . 
elf "' 

,p CD CD 'If gt~ Ql~CD ,p~~ • IDCD 
•.-1 ·r-1 s;.:: 0 0 ·r-1 0 ·r-1 !OJ.. s;.:: oo . ~- ...... ~ 
0 ,... 

~ s;.::r-4 ~"' 0 "' 
,... 0 

~o"' 
r) • r) "'0 Estirrate d ,... ,p CD <1.! J.IO .POC\1 ~ flo ~ floe\1 

i 
II) ,j..'> "CC • "CC • Ql OJ.~ lllO -POJ.t Total ::I ,... or-ft:l 

~~ ~ 1:'-CD ::ll.Qf.f f.fOCD • 0 •0~ 
'd a ~~ "PI "CC .. Q) a .. p. till!') Ill 0 Q) :;..u.an tity 

0 ~ 0\0 j:"lr-4Pl N (!)!:'- a>O~ 
0 1-f < P:l P:l 0-.;Jf ........... <tlr-4 ~ ..... P:lt<l l'.r G.D c F .s 

391.12 112.72 0.684 0.338 1.022 1.581 
66.58 43.95 0.766 0.132 0.898~ '<'le389 
11.43 16.70 0.131 0.029 0.160 0.248 

184.24 41.09 789.92 2.210 0.072 2.369 4.651 7.196 
4.39 0.050 0.050 0.077 
3.73 0.043 0.043 0.066 
4.61 35.81 0.053 0.430 0.483 0.747 

6.37 0.073 0.073 0.113 
2.41 5.49 1.10 0.113 0.063 0.013 0.189 0.292 
6.59 3.29 0.307 0.039 0.346 0.535 

17.80 156.22 0.831 1.875 2.706 4.187 
3.07 0.143 0.143 0.221 
3.95 . 0.184 0.184 0.285 

94.06 123.05 4.391 1.477 5.868 9.079 
4.17 0.195 0.195 0.302 
6.60 0.308 0.308 0.477 
2.42 0.113 0.113 0.175 
3.95 0.184 0.184 0.285 
1.32 0.062 0.062 0.096 
4.61 0.206 0.206 0.319 
6.37 0.297 0.297 0.&60 

11.65 0.544 0.544 0.842 
3.95 0.184 0.184 0.285 

23.73 1.108 1.108 1.714 
76.90 258.39 3.591 2.971 6.562 10.153 
14.50 0.677 0.67'7 1.J47 
21.31 6.37 0.995 0.076 1.071 1.657 

~ 

(rfli ''',1 01 • b;''~·, ,, 

.,, 

Cumulative 

M G.D C.F.S. 

1.022 1.581 
1.920 2.970 
2.080 3.218 
6.731 10.414 
6.781 10.491 
6.824 10.557 
7.307 11.304 

7 .3a.o U.417 
7.569 ll. 709 
7.915 12.244 

10.621 16.431 
10.764 16.652 
10.948 16.937 
16.816 26.016 
17.011 26.318 
17,319 26.795 
17.432 26.970 
17.616 27.255 
17.678 27.351 
17.884 27.670 
18.181 2~.130 
18.725 28.9'72 
18.909 29.257 
20.017 30.971 
26.579 41.124 
27.256 42.171 
28.327 45.828 

-·.~~-~';:;!O:::'t.;iiij.~,q-~-·~~~~~----'-·"·---... , __ , ____ _ 
--, 

I 
I 



"' 

---

2/ 
..g 

?.o 

/f 

/f 
/} 

/' 
/J 

/I.L 

/;J 

,'7-. 2·//. / 

• ·7· g-
~· 1)1-

4-

p 
Ok 
·.-t<D r-4 

~ 
"'\lt· +:><D 
t:lf.t 

2F E-t~ 

29 27,518 
30 29.97 
46 72.29 
31 31.56 
32 23.90 
33 23.90 
34 13.36 
35 9.23 
36 113.38 
37 71.33 

~ f'743~ '~~~ 
I"".I.Vowu 

40 704.01 
41 21.75 
42 31.86 
43 28.57 
44 21.98 
45 329.37 

47 251.59 

lbOI'l'.f ,. 1.,, l 
II,,, 

Area in Acres - 1Ii11 · rrn ~P..1~.~ r•P.l" ~~~- · 

.... - 0 
r-f r-f r-f 

~~ 
0 

"' (II) +=> Q) Q) 

"' "' +=> CIJO E3TI1·~~ED 
•.-1 ·oN. s:: 0 0 .-1 oM s:: c.;t<') 
() k m s:: s:: - () J...O <DO .. ~ :'CYI:l\L ,.. ~ Q)r-f <DN f.tO +=>0 so I~ Q) :a +=> 'tj '1:1 <DO Ill I.!) +=>0 'd ::,P.tU72ITY 

I 
,.. •.-1 • •.-1 • ~r:--.. r;j .. ,.. .. •.-1 •.-1 • 

or; loU O'l I:') O'l I:') 'Pr-4 ~ ~; O')r') .,::; Pi <D:o:t Q)~ t')O,O S::r-f ~ 0 ~ Clll ~ ~ 0~ 1-1 <II p:: 11. G .D • C • F. S • -

21.31 ~ 0.995 0.076 1.071 1.657 
21.3:1 2.29 0.995 0.026 0.076 1.097 1.697 

7-2..29-- o •. a31 0.831 1.286 
18.42 4.57 0.860 0.053 0.103 1.016 1.572 
16.04 4.57 0.749 0.053 0.039 0.841 1.301 
16.04 4.57 0.749 0.053 0.039 0.841 1.301 

8.79 4.57 0.4QO 0.053 0.463 0.716 
2.64 6.59 0.123 0.076 0.199 0.308 

67..C2 5.7!L 3.130 0.066 G.488 3.684 5.700 
46.15 3.95 11.:J,2 2.155 0.045 0.121 b.033 2.354 3.642 

II 6.37 1714.97 0.297 0.266 5.145 5.708 8.831 
,.(-- 109.20 1.213 p.328 ct.54l 2.384-

582.06 1.463 11.746 3.209 4.965 
21.75 0.250 0.250 0.387 
31.86 0.366 0.366 0.566 
28.57 0.329 0.329 0.509 
21.98 ;. 0.253 a.a53 o.39:L 

240.60 88.77 2.767 p.266 3.033 4.693 

251.59 2.893 2.893 4.476 

~-3-'!>'Jq '/'o6t.o,Lif' g63Jf" 4'-1-8)1 3'-ft"";.,7! 

======-::=:: -·----------

:~~'< ~-it~r.\ jt-;,; ,:',·· ~~ i~,:, 

cu:.:ULt'2: IVE 

M.G· .D. C.F.S. 

29.398 45.485 
30.495 47.182 
31.326 48.468 
32.342 50.040 
33.183 11.341 
34.024 52.642 
34.487 53.358 
34.686 53.666 
38.370 59.366 
40.724 63-.00S 
46.4:32 71.039 
47.973 74.223 
51.182 79.188 
51.432 79.575 
51.798 80.141 
52.12'7 80.650 
5Ea31l0 81.04-l 
55.413 85.734 

58.306 90.210 

~ 
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TABLE NO. 4 
SA.N DIEGO IlfrERdEPTING SEWER NO. 1. 

Inlet O.F.S. Grade AOl'l 1-
. 

1 1.581 .ooo99 102.14 
2 2.97 .00099 102.14 
3 3.218 .00099 102.14 
4 10.414 .00117 309.23 
5 10.557 .00117 309.23 
6 10.557· .00117 309.23 
7 11.304 .00089 411.27 
9 11.417 .00089 411.27 

10 11.709 .00089 411.27 
11 12.244 .00089 411.27 

12 16.431 .0010 532.76 
13 16.652 .0010 532.76 
14 16.937 .0010 532.76 
15 '},tel, 26.016 .00098 836.69 
16 26.318 .00098 836.69 

, 17 ,z"""(J :!;»~ ~ < '}!\N,,sf<~ 
26.795 .001>13 836.69 

18 76.970 .00113 .836.69 
19 2i.255 .00113 836.69 
20 27.351 .00113 836.69 
21 27.670 .00113 836.69 
22 28.30 .00113 836.G9 
23 ~-';" P' 28.972 .00092 1021.1 
24 29.257 .00092 1021.1 
25 30.971 .00092 1021.1 
26 ,(?; ,:,,./ 41.124 ,00118 1229.7 
27 G ' 42.171 .00118 1229.7 
28 : .... i 

J 
43.828 .00096 1463.9 

29 'l ""1 i 45.485 .ooo96 1463.9 
30 ~ 7 ~ 47.182 .00118 1463.9 
46 1 '",I 48.468 .00118 1463.9 
31 /0 l:~ 50.040 .00118 1463.9 
32 ,, J 51.341 .00072 2007. 
33 )·, 52.642 .00072 2007. 

' 

34 53.358 • 00072 2007 • 
35 >' . 53.666 • 000'?2 2007 • 
36 59.366 .00088 2007. 
37 !& - (_...- 63.008 .00076 2659.0 
38 ,v~ 71.839 .00078 2659.0 
39 I(,' !;., \; 74.223 .00078 2659.0 

l '· 
I 00092 40 I~" •;tjl,_' '~ .~ 79.188 2659.0 

~· . ), 
\fo't·•'\ 41 J,pv' 79.575 jQ0092 2659.0 

42 80.141 .-z;.0092 2659.0 
43 80.141 0.0092 2659.0 
44 85.734 I .00105 2659.0 
45 85.734 .00105 2659.0 

f"S Size 

~· 

.0315 1·6" 

.0315 1~6" 

.0315 1""6" 

.0342 2-3• 

.0342 2-3" 

.0342 2-3" 

.0292 2-6" 

.0292 2-6" 

.0292 2-6 

.0292 2-6" 

.0316 2.9 

.0316 2-9 

.0316 2-9 

.0314 3-3 

.0314 3-3 

.0337 3-3 

.0337 3-3 

.0337 3-3 

.0337 3-3 

.0337 3-3 

.0337 3-3 

.0303 3-6 

.0303 3-6 

.0303 3-6 

.0343 3-9 

.0343 3-9 

.031 4-9 

.031 4-0 

.0343 4-0 

.0343 4-0 

.0343 4-0 

.0268 4-6 

.0268 4-6 

.0268 4-6 

.0268 4-6 

.0296 4-6 

.0279 5-0 

.0279 5-0 

.0279 5-0 

.0304 5-0 

.0304 5-0 

.0304 5-0 

.0304 5-0 

.0324 5-0 

.0324 5-0 

v 

1.8 
1.8 
1.8 
2.65 
2.65 
2.65 
2.5 
2.5 
2.5 
2.5 
2.84 
2.84 
2.84 
3.1 
3.1 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.2 
3.2 
3.2 
3.87 
3.87 
3.6 
3.6 
4.0 
4.0 
4.0 
3.38 
3.38 
3.38 
3.38 
3.72 
3.76 
3.76 
3.76 
4.08 
4.08 
4.08 
4.08 
4.37 
&.37 

i 
i 
' I 
I 

, ; 

i 

I 
I 

:I 
'' 

i I 

! 

i I 
I 

i l 

I 
. ' 

I 

; 



TABLE liO, 5 

SAN DIEGO IliTZRCEPTIUG SEYlER NO. 8 

l Inle1i O.F~S. Grade AO lr rs 
I 

J 6 
? 

~ 8 .92 
,_ 9 1.20 
- 10 1.?4 ,, 

11 5.9 
-

12 6,15 
~. 13 6,44 

r 14 16,52 .0011 532.?6 .0323 
: 15 15,82 ,0011 532.76 .0323 

16 16.29 .0011 532,76 ,0323 . 
t 17 16.47 ,0011 532.76 .0323 

18 16.75 .0011 532.76 ,0323 
19 16.85 ,0011 532.76 .0323 
21 17.17 .0011 532.76 ,0323 
22 17.63 .0011 532.76 .0323 
23 18.47 .00093 674. .0306 
24 18.76 • 00093 674 • .0306 
25 20.47 .00093 674. .0306 
26 30.62 .00106 1021.1 .0306 
27 31.61 .00106 1021.1 .0326 
28 33,33 .00106 1021.1 .0326 
29 35.r .00103 1229,7 ,0321 
30 36. 8 .00103 1229.7 .0321 
46 38. 0 .00103 1229,7 .0321 
31 39.54 .00103 1229.7 .0321 

" 

32 40.84 .0011 1463.9 .0333 
33 42.14 .0011 1463.9 .0333 
34 42.14 .0011 1463.9 .0333 
35 43.16 .0011 1463.9 .0333 
36 48.86 .0011 1463.9 .0333 
37 52.50 .001 2007 .0316 

' 38 61,34 .001 2007 ,0316 
39 63,72 .001 2007 .0316 
40 68.69 .00079 2659 .028 
41 69.07 .00079 2659 .028 
42 ,69,64 .00079 2659 .028 
43 70.15 .00079 2659 .028 
44 75.23 .00079 2659 .028 
45 75.23 .00079 2659 .028 

-. 

Size v 

12" 
12" 
12" 
24" 

24" 
33" 2.95 
33" 2.95 
33tf 2.95 
3311 2,95 
33" 2.95 
3311 2.95 
33" 2,95 
33" 2.95 
36" 2.9 
36" 2.9 
36" 2.9 
42" 5.45 
42" 3,45 
42ff 3.45 
45" 3.6 
45" 3.6 
45" 3.6 
45" 3.6 
48" 3.8 
48" 3,8 
46" 3.8 
46" 3.8 
48" 3,8 
54" 4.0 
54" 4.0 
54" 4,0 
60" 3,8 
60" 3,8 
60" 3.8 
60" 3.8 
60" 3,8 
60" 3,8 

I 
! 
j 
i 

. i 

I 
l 

l 
I 
I 
' 

I 
I 
. I 

I 

I 
I 

! 
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