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BAYONNE

Existing Sewer Sys tem.

Bayonne 18 now served by ¢« sysiem of combined sewers,
discharging into Upper New York Say and the Kill Van Eull
on the east and south, and into Rewark Bqun the weat.
All flow lp by gravity with the exeception of ome pumping
station on Ave. F near 30th St. which boosta the flow

from & amall low area.

Sbjective of Proposed Works

To meet H)e requirements of the State Departmnt
of Health and the Intersatate Sanitation Commission, sowase
discharged to the waters adjacent to the Clty must be
treateds The degree of troatment mecessary is not as
high as would be needed on an inland stresm, ardl sedimenta-
tion only is suffielient te meet the requirenent. This
will remove the grsater part of the settleable solids snd
thus reduce the oxyszen demsnd of the sewage snd also pre-
vent the formation of sludge banks in the receliving waters.
This depesition of sludge on the bottem has much to do
with the depletion of oxygen from the waters of the hare
bor.
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Location of Tr-atment Plant

Muech study was given by c¢ity offliclals snd thelr
englineers to the selection of al te for the sewagze treat-
ment plant and the final location is ldeslly situated
for the sewa e treatment plant and cthe final location is
ideally altuated for the purpose. It is sast of In ram
Ave., south of Oak 5t., and adjacent Lo the Kill Van Hull
where the rapld current will provide excellent dllution
of the effluent. Land la ineluded for a dock so sludge
may be barged Lo sea if deairable, or tranaported by
weter to fertilizer plants. The plant site is in an
industrial area adjacent %o oll plants. This makes a~-
vallable & sourece of power in olil md refinery gas. The
site 18 also faverably located with regard to collecting
the sewage &3 1t 1s in the approximate center of the

system.

Intercepting Sowers
The intercepting sewers are planned to intere

cept all of the dry weather flow and a considerable por-
tion of the sztorm water runoff. The northeasterly ine-
tercepiing sewer atarts at the liudaon Boulevard and the
old Horris Canel end runs along the old canal adjacent

to tl.ﬁ Bayonne and Jersey City Line. This will intercept
the flow from an area in Jayonne that now dliascharges inte
Hewark Bay at 50th Street and will alsec serve a portion
of Jersey City that is tributary te the old canal. Where
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the canal intersscis the Natlonsl Deocks Tallway 1t tuwna
to the south and runs slong the railway property to Slst
Street where 1L contimues on ive. ¥ te 19th St. where 16
traverses private sad city property te the plant. This
line intercepts all exlating sewers north of the plant
that now discharge into Hew York Bay and the K1ll Veam
Kull. Intercepting Chambers for Bq‘ulu are lultd
at. am it. and Hudson Blvd., m Street, Mﬂ\ Street,
soth Street amd 10th Street. Provision is slso made
for the ad ition 01; 1e6 mpd of sanitary sewage from the
Navy Base near I¥rd it. o provide feor future development
of the Base that will not be served by the axisting Navy
Treatment Plant. Capaelty ia alse provided for the
flow irom the weaterly area which will be collected by
an intercepting sewer along Newark Bay that will inter-
cept GChe sewers now discharging inte a:h,aq al carry
the intercepted flow toc a Pumping Station located at
26th Street near the Bay. The force maln will connect
with the easterly intercepting sewer at 28nd Streek.

The southe-easterly intercepting sewer will
start at South Ave. and Sth Street and run down South
Styeet to lat Ave. which 1t will fellow as far az Lexing-
ton Ave. It will ge wp Lexington Ave. Irom Flrst Ave.
to %ast Znd Street and themce along Ea,t 2nd Street and
a contimation thereof past Inzram Ave.when it goes through
private property to the Treatment Planmt. This line will
plek up existing sewers at West 5th 5t. and north of
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West 3rd St. that discharge into Newsrk Bay, and sewers on Ave.
C, Ave. D and Ingram Ave. that discharge into the Kill Van
Eall. A portion of this intercepting sewer on First Ave.
between the Boulevard and Ave. C is planned for Lusediate
construction as the paving of this street is desired by
the Havy.

Basls of Design of Intercepting Sewers.
There 18 no standard practice for the design

of sewers Lo interce;t the flow from combined sewers.
This i3 no doubt because the number of combined sewer
syastems in this country 1z small compared %o separate
systems. It is somellimes sald that the first flush should
be taken in the Intereceptor. It is lmpossible to fluah
all of the system as the hydrographs to fellow indicate.
To completely flush the sewers will require a time

suf ficlent for sewapse from the fardhest polrt to resch

thé interceptor, This time corresponds approximately

to the time of concemtration al which the maximm flow
will oceur. Obviously this maxisum flow cannot be

taken, a¢ a complete flushing i1s not possible. Many
assumptions for the amount of storm flow are arbiltrary

and empirical. Some muniecipalities provide only for

the maximum dry weather flow, others use certain rates

per capita, ss 500 . allons, uhich provide for some
inerease over the ¢ry weather flow. In Tolede, sn al- |
lowance of man-off of rains not in excess of 02 inches
per hour of rain was made. -
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As the purpose of the intercepting sewers and
treatment plant ia to reduce the sicunt of organic
matter reaching the recelving waters, o study was made
to determine the beat size of intercepting sewers and
treatnent units to accomplish this end and to eatimale
the anount of organic ma:tter that would pass out through
overflows in the intercepting chambers compared to that
in the plant effluent. There iz a general misconcep-
tion that a tremendous organle load i3 bypassed in
combined systems with Intercepting sewers. For exam~-
ple, Dre. Imhoff, when he visited this countyy abortly
after the firat World War, remsrked that 1t seemed
ailly for one of the large imerican Cltlies to provide
complete treatment by actlvated sludge when raw sewage
was discharged direectly from combined sewer overflows.
Our studless show thal Lhe amount of aewage Iram over-
flows is sarprisingly small,

Te obtain & pleture of actual conditions during
runeff , studles were made of the flows during Sypleal
storms. Fig. 1 shows rainfall cwves for varicus
froequencies in the vielnlty of New York. The 2 %e 100
Joar curves were derdved from data in U.l. Dep'le of
Agricultare Miseellaneous publication Nes 204. "Mainfall
Intensl ty Frequensy Data" by Devid L. Yarnell. The
curves ‘or groater frequsncy were obtained from a prob-
abillty study of reinfsll intensity frequemey, correla=
ted with the nusber and duration of storms in the Mete
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repolitan area of New E&. The U.8. Weather Bareaa in
Hew York glve the pverage nusbey of days when the precip-
itation was 0.01 inch or more as 116 in one year. A study
of the rainfall records from 1914 throush 1942 show that
he rainfell exceeded 0.1 inch on 74.24 dayse.

To obtaln a hydrograph of the flow from
each area, imoclwons or lines indlegting the time required
waber to regch the intercepting chambers were plottad on
the map. Fige. £ shows such a map for the I4th 3L. area.
The aress -lﬁf;l these isochrons were planimetered mmd
tabulated, A separete computation was made for cach of
several frequencies, including 1,2,4,8,16,32 end 64 storns
& yeare In the tabulations, the reinfall intensity or
"I" was teken for cach time in minutes, Six mimutes was
allowed for time to reach the inlets. The rainfall in-
tenaities wore then multipllied by 0.6, the assumed run=
of f coefficlent "C" to give "C.I.® The areas plani-
me tored from the lsochrons were tabulated in line wi th
thely corresponding times and mmltiplied by "C.I%. The
results give the flow for each mimute. The form of the
graphs is shown 1in Fige 3 indlcating the mesn valucs for
several sreas computed as deseribed. Feor each frequancy

of astom,the flows at each interecepting chamber were plotied,

specing the hydrogrephs te sllow for the time of flow in
the intercepting sewer betwoen intercepting chambers.
Pig. ¢ show sush a plobbing o 0 shesws & gear. AS
each chamber & horigontal line is drewm indlcating
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the amount of flow that will be carried in the intercepting
sewer, which is approximately the capaclty of the sewer.
The ared above this line indlecates the anocunt of overflow
«nd the area below the line, the fow that will pass down
the sewer to the next chamber. By edding the flows from
the upatream sections to the flow at any poink, the total
flow 1s obtaimed. These graphs also indicate the du-
ration of overflow aut each chamber. From these data
the percentage of sewage that ls diverted may be caleulated.
The charts alse indlcate the Dest size of intercepting
sewer, that will allow a minim=uwa overflow =ithout exsceasive
—— s b fpuat polition @ 100000 3 o AL
The design flow chosen was 1,000 gpd per
capita, This is the total meximws flow that will be
intercepted during storms and inecludes the normal san-~
itary flow and infiltrations JFrom a senitary stand-
point the exact amount of infiltration has 1llttle signi-
ficance provided the sewers have adequate capaclity So
inelude 18, as infllétration carries no pollutions It
does use up & portion of the sewer capacity and thus reduces
the reserve capaclty provided for storm water. For old
gowor systems as in Bayonne, the Dest estimate of inflle
tration is on an area basis. A value of 1,000 gpallons
per acre is considered a falr value for infiltrations

Dry Weather ilow.
The April 1988 report of the National
Board of PFire Underwriters give the water consumption in

1936 as 9,494,000 gallons per day, or a per capita con=
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sumption of 99 pgallons per capita. They also state that
about 60% of the consumption is used for msmufaecturing.
This gives a domestic consumption of only 40 gallons per
caplta. The variation in consumption ls largely due
to an inerease in industrial usage. For example in 1944
the water consumptlion averaged less than 13 mgd with a maximam
month of 13,3 mgd. The domestic sales were 285 and fac~-
tory sales T28%. ﬁﬁﬁr&#ua.“mﬂrwn
estimated population of 95,000 the domestic per caplia
consumption was 40 gallons.

The following table lists the averaze water
consumption of the larger consumers for the period of Oct,
1, 1944 6o Sept. 30, 19486.

Consumor by ¢

imerican Tadlator Co. u?‘.mo
Beat Fooda Coe 147,600
Genersl Cable Co. 161,700
Pharme Cheaical Co. 115,600
Solar Mig. Coe 282,700
Standard 04l Co. 2,018,500
Texas 011 Coe 146,200
Tide Water 011 Co. 1,712,600

UesS. Raval Supply Dept. m
’

This list includes 847,800 gpd from the Naval
Supply Depot which has & treatment plant so this flow will
not go S0 the proposed sewer. iuch of the water used by
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the large comsumers 1s for cooling purpos«z and atean
gemeration and will not be inecluded in the flow te the
sOWers. The quantity of water used by industyy veries
with business conditions and waes high during the past war
periods. For nomaal or average conditions 1t la st imated
that the per capiia flow will be made up as reuc@"

Demestle Sowage. 40 gallons per ocapita.
Industyial Waste to

Lewer 50 . . ¢
Infiltration 20 . " -
Total 110 gallons per caplta per day.

The infilération is based on 1,000 gallons
per acre.

The allowance for industrial waate iz be-
lieved adequate far the average qumiity that will reach
the plank, The meargin of flow provided between the dry
weather capacity and the storm flow capaclty in the in-
tercepting Iuml-ll.- ample to care for any flucbuatlions
of sanitary and Industrial flows.

Suantity of Overflow:
Flge 4 shows & typlcal plotting of the storm
flow for the northeasterly intercepting sewer. The hydro-
mnmummmaummma_-ﬁrw
& storm that would be expected 8 times a year, Slmilar
studies wore made for Mndlﬁ.im.ﬂmu
storms & yeare No overflow oceurs with a 64 a yesr storm.
From these plottings the time of overflow is obtained at
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each chamber. The total time for any arca is compubed
from the sum of the tlme jfor sach frequency tilmes the
number of eccurrencses per yesre. The time of overflow ex-
prepgaed in pereent of a year mmltipllied by the yearly sani-
tary flow glves the amnual quantity of sanlitary sewage
that will overflow atf Gtimes of storm. This quantity
is conservative ps it assumes all of the ssnitary sewage
will overflow. Actually muach will go o the intereepting
sewer, including @l of the hoavier solids that are sar-
ried slong tie Lolbom of the sewer. During s considersble
parté of the overflow period, the total flow does not
greatly sxceed the capacity of the intereeptors, sc moss
of the sanitary {low will be intercepted. Disregard-
ing this refinement, and gssuming that no sandtary
sewaze resches the intereepting sewer when storm water
iz eovorilewling, the percentage of zanitary sewage that
would not be treated computed for the nertheasterly
interseptor f{or a year is only 0.4%. As this inter-
ceptor serves a large portion of this eity, this value
is ccnaldered typlcal and represantative of the tetal.

Intercepting Chambers
Intercepting Chambera are provided where the

interecepting sewer intersecta existing sewers. The de~
sign of each chember is adapted to the conditions at.
sach location such az sizes and relative slevatiocns and
allgment of exlsting and proposed sewers. In operation,
all of the chembers are simller and function as follows:
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1. The dry weather flow passes directly to the inter-
copting sewer. There are no welrs or cbsiructlions and the
invert slopess from the existing tc the intercepting sewer
8o all transported solids wlll be inSercepted.
2. A motor-gpsrated subtomatically eontrolled zluilce
gate 1s provided between the existing and intercepting
sewers. This ls controlled by a flost in the intercep-
tor and will allow flow to pasa until the flow in the
interceptor reaches a predetermined depth. The sate
will then close encugh %o throttle the flow asoc the de-
sired flow in the intercepting sewer ls maintained. The
flow into the intercepting sewer is never completely
stopped but continues throughout the storme. This feature
is consldered iamportant in keeping the amount of organie
matter that 1s hw to a ainimon.
Se Provision 13 made for the overilow of excess
storm water by means of weirs or channels as shown on
plans. Overilow devices are planned so that there will
be no appreelate backing up of the existing sewer when
it is at full capacity.
4. The exlsting sewer dowmm=-atiyean of the intercep-
ting chamber will be used for overflow enlye. Where the
sewer i1s low encugh %0 be affected by high tides, tide
gates are provided to prevent asccess of tide water inte
the interecepiors.

The application of the basic funetions of the
intercepting chambers to different local conditions is
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shom on typleal desipns. At 50th Street, & 48 inch
cambined sewer is intereepted by a 48 inech sewer. In

thiz case the %wo sewers are practically at the same
élevatlons In the chamber, u channel with side weirs di-
verts the flow to the molor-operated alulce gabe and Bo
the intercepting sewer. Itoma water overflows the ll:l.l'l
and passes under the intercepbing sewer through tide
gates to tidewater,

At 34th 58., two 48 inch pipes are intSer-
copted and the flow drops into a chanmel which 1s con-
nected by slulce gate to the interceplor. Storm water
overflows the bemch.

At S0Eh S5Ce., the existing sewer and intere
ceptilng sewor are parallel wiih flows ln epposlite direc~
ticnae A swsmp previded in the existing sewer 13 connee~
tod Se the imSerceptor which is lower than the existing
line.

A sinilar plan but of Aiferent arrange-
ment is used at the large chamber where the §4 inch sewer
from Ave. X and 15th Street 1z intercepted. Here the
linss cross with the intereepting sewer below the ax-
isting line.

Sewage Trestment Works
The plant iz designed to serve the wheole

eitys The estimated population in 1962 1is 110,000 as
sghowm on Flge 6. Fige €6 ahows e population per acre.
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Both curvea indlcate that the rate of growth is decreas-
ing, and & great inerease in population is not So be ex-
peocted.

he eatimated per capite dry weabher flow is
110 gallens, inmeluding infiltration ani trade wazte. The
maximy reate of flow ls estimated aa S50% greator than the
average, civing 168 gallons per ompita per day. Adding
10% for the additiconal asount %o be takemn during storms
makes the flow fw'dmp capacities 181.5 gmallons per
esplita per day. With m.pn-aqiuﬁnnrAlpopnl-
$iem of 110,000 a total flow of 18,968,000 gallonas per
day resulis, An sllowance of 1O mgd is made in the
sewer for 'mm development of the Navy base. As this
is & future development i1t 18 not ineluded im ithe dealign
flow for present plant consizuetion. ke plant design
capacity le 20 smyd end sedimentation tenks are deslgned
vith a retention periecd of 4 hours for 20 mgd.

The total cepacity of the intercepting
sewers entering the plant is 100 mgds To maintain a
free flow in the sewers, pusp capaelity is planned for
thia maxime rate, Rather than discharge flows in sxesass
of 20 mgd directly So tldewater without troatment 1% Iia
considered that much beiter overall removal of organie
matter will result from passing the Sotal flow tlwough
the plmt. The rate will be 100/20 or 5 times the nor-
mal design rate, giving & period of detention of 4/56 hours
or 48 ninutes, With this peried together with the
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large surface area provided in the sedimentation tanks,
good removal of suspended matter will be cbiained, The
hydraulics of the plsal desisn provide for handling the
maxisum storm flows of 100 mgde. The sequenge of ireatment:
provided is as followe:

Reek with & incgh clear openings.

Grlt chamber of apirel flow type with I.l.l' used
for eirculation, 12'x12' in crose secbion and BO' longe

56" Commimutor or equivalent with capaelity
of 20 mgd. |

Mechanlcally eleansd bar screen with 1f Llneh
eclear openings for flows In excess of 20 mpd.

. Suetion welle

Cantrifugsl punps - vertlieal type with angle
goars snd Diesel and gas engine drives. € units with cop-
acltlies as followe: |

11 be cbisined by speed vare-
fation.

Pumps dlscharge %o 2' x 9! sonduls with alr
agitation to prevent sedimentation.

Raw sowage condult supplies the 8 units of
sedimentation tenks. Flow will be divided in egual por=-
tloms €o the unite used by means of synchronized moler-
operated asluice sates. Theee gates will be subommnilcally
opened or closesd as reguired $o malnbain a conatant loss of
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head of sbout Oy) foot bDobween the oondult s Senks. Zach
of the 5 sedimentatlion tenks will be 30'6" wide, 1l68'6" long
with 12! water depths Tanks will be nochanioslly clsaned
by sludje and seun removal apparabuse. 7The sollcoted raw
sladge will be ralsed Lo fwe sludge concentrution tanics
by pneumaile ejectora. The two concentrstion tenks will
be used alterpately so fresh sludge may be pumped inge
one tank while sludge 1s concentrating in the other. The
supornatant liquor frem these twmks will be retumed to
the raw acwase and the eoncenbirated sludge trensferred
to the aludpe Alrestion tanks.

Thore will be 8 unlte of sludge digestion banks
with bodal capacity of & cuble feet per ceplia, und pro-
vision for heating,and gas collectlone Vacsuum {ilters are
included for dewstering digested aludge. The sconcexics
of further drying of the slwige osle 1s beling studled.

The sludge eake from vacwss £ilters may be used for soil
droasing or fertilizer bases Wikh the dook fasilitlies
included in the plamt site, the dried sludge may e Lrens-
orted by wator So other than local nmricatas

The {inal offluent from the sedimentabtion tenlks
will be discharged So the XiIll Ven Xull at the pler hegd
line. This point of discharge is faverable in providing
good water depth snd strong tidal surrents resulfiing in
good dilubtion and disperaion of the effluants.

Cl roiia.
e 1946.



SUPPLEMENTARY REPORY
on

PROPOSED INTERCEPTING SEWERS
ARD SEWACE TREATHENT PLANT

for

BAYONNE, No. J.

Change of Route - Southeasterly Intercepting Sewer.
Plans subtmlifited Februsry £2lst shored the southeaster-

ly intercepiing sewdar on Last Znd Street and a naﬁtinuntlon
thereof running p-sﬁ;rngrun Avenue and thence on private
property to the Treatment Pldnt, Since thet time, this
property has been 8cid and is belng so developeld as Lo make
the foraer line lmpractical. A new route has been aurveyed
and planned, and 1s ahown 'm Sheeta 1 and £ of profiles of
the southeasterly sectlion, prints of whieh are belng _nnt

under geparate cover.

Dry Weather Flow for Plant Capselty.

In previous report the dry weather flow was estimated
at 110 gellons per capita. To cheek this value gagings
were made on three of the sewer districts:
Baat 50th Street
Kast 34th Street
Ingraa Avenue
These dlatrid%g are larger and are representative
of the City. The tiétl were obtained by cbserving the deptha
and velocitles 1n the sewers. Puffed rice was used as &
float material smd times were recorded by stop wabeh. A

tabulation of observations and computations is eneclosed.
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Sewer Gagings
SUMMARY
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To obtain the flow per capita, the houses were counted from
an aeroplane map. The attagched summary lists the meaximum
flow observed in each district with the tributary aresand
population. | The per capita {lows range from 57.1 for the
Imgram Averue district to 94.7 for the 50th Stweet dlstrict
and average 82.8 for the three districts. As the gaglngs
were Laken at times when maximum flows would be expected,
the values shonld be ¢loser to the maximum rate than to the
average dally fl&-a. The usual wvalue of 100 gallons per
capita per day for the dry weather flow ia in excess of the
nﬁnnur.d flows and should be a conservative figure aa a
baais for plantA designe.

#1th the customary allowance for maximbm rate of

flow and storm water flow, the per capita flow for plant

desipn is:
Dry weather flow = 100 gals. per eapita
Maximem rate (150%) = 150 " W L
Plus 10% storm water = 15 ¥ u n
Total 1686 gala. per capita

In previocus report, a desalgn flow of 18l1l.5 gallona
per cepita was obtained { rom the oatiﬁated average dry
weather flow of 110 gsllons per caplta, by the same pro-
cedure.

For the estimsted future population ef 110,000,
the per caplita rate of 165 gallons gives a design capacity
of 18,150,000 gellons per day, for the wheole Clty.



Sewer Deslign Data.

The enclosed 'tables show the lecations of intercept-
ing chsmbers, the tributary areas, the amount of flow Lo be
intercepted, and the slzes, gradea and capacitiea of the
intercepiing sewers for the northeasterly and southeasterly

sectlone.

Contribution from Jersey Clty.
On plan previously submitted, the intercepting sewer

was shown conbtinued northerly aleong the ecanal from 53th
Street to the Hudson Boulevard. This was planned to serve
& portion of Jersey City, which together with the area in
Jersey Clty along the canal could drain teo the Bayonne
intereeptor. As noted in the table, capacity is provided
in the intercepting sewer for the area in Jersey Clty
tributery %6 it. It is possidle that Jersey City may
desire to include part or all of this area in its own
aystem, s¢ the branch ls not shown on plans and pfofiles
(print enclosed). It seems wise, however, to include
capacity for thls possible contributien.



BAYONHE, N, J.

Table showing Contribution teo Intercepting Sewers
He Bo INTERCEPYING SEWER

tTribu~:Flow ¢
tary sinter—:
Area icepted:Total

Acres: mgd. : Flow
: :

Station: Contribution
)

i H
3 H
: :
: H
169+47 :59¢h & Hudson @ H H H H H
! Boulevard ! 100 ¢ 5.0 ¢ 5.0 @ H e
i : : : T 36" 1 0,061 106
: F : H H : H
#1Canal Area H t H i § H
: Jersey City 1 156 ¢+ 7.8 3 12.8 : :
: t 'y : : 48" : 0.065: 16.5
1154686 :80th Street : 180 1 9,0 @ 21.8 @ H :
: ¢ : : : 48" : 0.065: 23
T6+73 1346k Street : 281 3 11.06: 32,.,856: . :
: : : : i 54" : 0.0663 33
T5+30 slavy Base § === 3 1.5 1 34.35: ' oy
: : ‘8 : : 60" ; 0.06 : 88
59449 :30th Street H 40 3 2,0 : 36.56: g H
H : s : : 60" 3 0.,05%: 38
32463 iMain from West @ ] ] : (] H
tB8nd St=lorce 1 345 3 17.25: 53.60: i 3
: ' 1 : : 72" 3 D.04%: 55
9+2¢ 0n 54" from : : : : : :
¢ 15th Street t 280 1 14.45: 68.056: H t
3 o 1 t : 84" 3 0.,035: 70
ISk /

# HQTE: area shown 1s tributary to Bayornne sewer but may
be included in Jersey City system. Capacity 1is reserv-
ed for this possible future confiribution.



BAYONNE, N. J.

Pable showing Contribution te Intercepting Sewers

Se. Be INTERCEPTING SEWSR

tTribu=-tFlow ¢
tary 1inter-:
Area tceptediTotal
Acrest mgd. ¢ Flow

Intercepting Sewer
[} ilapaclty
Size : Grade: mgd.

Station: Contiributien

e an 84 aw mw

:
$
: s : 3 : :
104461 3Ave. A=85. of : H : : :
: w. 6th 3t. : 41 : 2.06: 2,083 t 3
3 ~ : : 3 1 24%: 0.115% 2 5.00
93+78 tAve. A-H, of 1 : : 3 3 H
: We 3Srd Sth. : 35 1 1l.75: 3.80: : H
t 2 : 3 :  27":0.115%: 6.80
#3lst Street t 66 31 S5.80: 7.10: : 2
: 3 3 : : 27T"10.134%:. T.30
52+56 tAve. 0 & W. 1lat: 67 3§ 3.35: 10.45: : 1
3 : : : 1 33"30.11 %: 11.50
45467 sBrosdway & E. 3 3 : : : 8
: Firat St. : 43 31 2.15: 12.60: H t
3 : 3 : :  S6%30.10 S 13.7
: : o : : 428%":0.,08 %: 18.0
2+78 tIngrem Ave. t 830 1 11.5 : 24.10: H t
s : 1 : : 54" 10.0685: 30.0
9 2

# HOTE: Separate sanitary sewers comnect into intercepting
gewor in First Streei area.
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