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CITY OF GLENDALE
SANITARY SEWER DESIGN MANUAL AND STANDARDS

i.0 BACKGROUND AND GENERAL INFORMATION

i1 BACKGROUMND

The City of Glandale (The City) iz a Charter City located northeast of the City of Loz Angeles in
the San Gabriol Mountalng, Glondale's population of agproximately 200,000 regldes In over
THLDY owalling unils wilhin = 30 G-squard-mila arez. The Cily's carmant planning - eflorts
aaiimaie thel Glendsle's population is projected o resch approximatehy 225,000 by the wear
2030,

Tha Cily ol Glandale's asisling waslewalar colleclion systam is comprised of four Wpas of
faciliias, Thesa fracilties wara:

1 Wastewsler collaction system pipelines,

2 Permanent wastewater monlaring metering slatians,
3. One wastcwalcr pump station, and

4 Co-zavnership In o waslewaler treatmant facilily,

Tha asiating wastewaler collestion aystem within Glendale contains approximately 260 milas of
underground wasiewalar pipelines, These pipelines range from & inchas o 238 inches in
diameter, with approsimalely 87% of the sysiem being S-inch, Wastewater collected in these
fasilites is conveyed primanly by gravity thraugh o “trunk” waslewaler ppeling svslem to
reglonal Interceptors far treatment at the Hyperion Treatment Plant (HTF) ar the LAGWEP {Los
Angelas Glandale Water Raclamation Plant), with zludgye discharged o the Hyparon Syalam.

The Cily of Glandals's exisfing waslewsaler system conveys wastewater in a southery and
sputhwesiedy direction to the Los Angeles Morth Outfall Sewer (NOS], locatad along the Los
Angeles River, Clendale's fopography, in combination with the phyaical configuralicn of the
Fiping and pumping system, has divided the Cily into seven major drainage basins or tributary
ancas.

Wastawater flws are acoumulatad by the wastawater pinsling systam in savan district drainega
Begine and then measured st prescribed locatons priar 1o final digchargs to the NOS, the
primary trunk line ewned and operated by the City of Los Angeles o comvey flow 1o the HTR
and the Loz Angeles-Glendale Water Reclamatlon Plant. In the last fow yoars, the Cliy Installed
pormancol nllre fow melcrrg faclilas 1o replaca the pemancnt lume faclliias hat had
gerverd the Ciby for 30 to A0 years, These metaring staliong provide ongaoing flaw data for billing
considerations with the Citv of Los Angeles and are used as the basiz of exizting flow conditions
for developing the Wastewater Master Plan Update by Rannedy-denks Consullants (K ] (Ses
Flgurg 2-2 for basln deslgnatlon s ard autfall locatlans).

Thi majority of the City's wastewater colleclion systom s compesed of vitrified clay pipe [WCF)
sower lines, VOP Is a commonly uscd sowor pipeline maledal and s gerorelly consideree 1o
prowicla rslinhle service for ovar J0 wasrs, A5 ane of tha nlder municipalities in ks ragion, tha
Cily's wastewalar system contzine many older pinelinaz. In fact, approcimataly half of the
waziewater system Is over 75 vears ale.
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Tha Cly owns, operatas, and malntaing one wasiowater pumplng statlon, the Doran Strest
Wastewalar Pumping Flant (il slatfon} thal lifls sewage fom an axisting 18" runk sewear
oasaing undar the Verduge Wash Flood Contral Channel. This facilily was criginally construciad
gametime araund 1920 35 a below ground, bi-level fscility, The last maqor reconstructon of his
I station was In 1962 whan upper lovel and ground level structuras weres added. The I 2tation
i Incater at 85T W, Doran Stracet on the western cige of Glenda’e Sity fimils 2od adjpcent Lo
{he gouthesst comer of the confluance of tha Verduoo Waeh Flood Control Channal and the Las
Angeolos River,

1.2  GENERAL INFORMATION

121 FPURFOSE QOF MANUAL

The City of Glandale Sanilary Sewar Design Manual and Standands shall be cilad routineady in
the text a5 the " COG 55 Manual® or just *55 kManual™, The City af Gliandala shell he ailed rs
gither the Cily ar COG,

The purpose of e COG 55 Manual is W provide a conslstent pollcy urder whicn cerlaln
physizel aspents of sanitary sewar design will ba implomantad, The GOG 55 Manual shall
covem all congiruction and uporading of all public @nd prvete ssnilary sewer fagililias and
applicable work within its service areas in the COG

The permancnt sanitory scwer facilitics shall be provided to all property [legal lots of record
croated by @ parthbloning or subdiesion of land por the Cib's bMunizipal Codo) Al now
cluwezloprman] shall provices for zncxlension of public sewor o upgradicnt properics.

Tha COG 25 Marnwal canngt provids solutionz for all aituaticos, 1L s nol inlended 1o
unreazonably mit any innovative or creative effart, which could result in balter quality, oost
gavings, or both, Amy propoged deparfures from the 55 Manual will be judged on the likelinood
that such varianca will praduce a compensating or comparable result, in everyway adequale far
thie ugar and resldent.

Folloving fronn the sbove purpose, the S5 Manuel has tne objeclive of cavelaping a sanllary
sRwer syetem which will:

1. Oo congistend with the City of Glendale General Plan, and the Sanitary Sewer Mastar
Flar;

2 Ba cansistend with the City's Policies and Cod es;

3 Ra of adequate dasqn 1o carmy the axpacted fiow, within thair dasign life, and at sufficient

depih to serve adjocent propeies;

Henva sufflcient structural strongth e reslst all extornal foads which may be Imposad;
Ba of malcrals rasistanl o both corrosion and crosion hroogh s dosign Tifc:

Be escnomical and safe to build and maintain, and,

Fresent infilraton andier infiose of ground and surface waters,

i e B

Albzrmate matcrials and methods will be considered Tor appraval on Lhe boslz ol hese
abjectives,
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1.2.2 REVISIONS TO THE 55 MANUAL

it is anticipated thal revisions Lo the COG S5 Manual will be made frem Lime te fime. The date
appearing on the tle page of tha COG S8 Menual s the dala of the latest revision. Users
should use the lates! issue far the work contemplatad.

The design of the fallowing are considered special preblems and are not covered in defall in the
S8 Manusl:

Sewage Pump Stalions

Ferce Mains

Trealment Planls

Ouilall Sewers

Regulating Devices

Flovr Measurement Devices

Hydregen Sulfide andior Hazardous Gasses

Nt St il ol S e

Reviaw and appravel of Ihe sbove special problams by tha Cily Enginger chall be raquired.
When requester by the City, full design ralculations shall be submitted for review prior ta
appraval,

1.2.3 REFERENCES

7 Cly of Glandala Municipal Cods {CGM}, Pullic Sarvices-TIle 13, Sewer Systam Title -

13.10

Cily of Glandala, CIP Spacifications

Cily of Glenda'a Kennecdy/Jenks Updated Wastewater Masler Plan, July 2007

Cily of | os Angeles, Rureau of Engineering, Sewer Manual, June 1992

WEF Manuzl of Practice No. FD-5, Gravity Sanltary Sewer Deslgn and Construction

1982, Waler Pollution Cantral Federation, Washinglon, D.C. This is also available as

ASCE Manual No. 60, ASCE, New York, New York.

B. Guidslines for the Implementalion of the Calilomia Environmenlal Qualily Act of 1970,
Cily of Los Angeles, Revisad 1-27-81.

7. WEF Manual of Practice No. 1, Safety and Healih in Wastewater Systems 1983, Water
Pcliution Conirel Federation, Washington, D.C.

8. WEF Manual of Practice No. 7. Operatlon and Malntenanca of Waslewaler Systems,
1260, Waler Pollution Cuntrel Federation, Washington, D.C.

s mn

1.2.4 STANDARD SPECIFICATIONS

Except where the SS Manual provides other dircclons Deslgn and Censtructlon shall be dene
In accordance with:

1. City of Glendale Municipal Code.,

2, Clty of Glenclzle Specliications, General Conditlons.

3. Cily of Glendzle Standard Plans.

4, Stendard Flars for Public Waorks Construction, latest edition

. Standard Speaificelions for Public Warks Consiruction, latest approvad edition and
supplement, Sullding News, Inc., Los Anceles, Callfornla.

E. Council Approved Condiliaims.
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1.2.5 SEWER CONSTRUCTION PLANS

Tha sanitary sewer glons are idanlilicd with & numbier "3° followed by hyphan 3 o S-digil
riwrnbar (3-200, The nuimber shall Lo akar lrom he Sewar Buak Sindar, naxl nuimer in
arder afier the last one recorded in the Gool,

126 DIGITAL SEWER CONSTRUGTION PLANS

Wost (bt nod a4} of the construction sewer plans ore available as a digital fita, The imsges can
oe found at:

Yogermdlimagas
Located within "Images" are folders named {actually numbered) corresponding 1o the tvpe of
olan found withing Lo 1 for 1-2ex stroct plans, 2 for 2-60 alloy plans, 3 for 3400 sower plans,
ale:.

Mosl of thase images were converled into TIFF images Trom microfilem, Ao naw o imigsing
Flans are scanned as PRFs.

In arder to map the Cliy's cllites using the GIS system, the City has been divided inta 189 GIS
Ulss. The electrenls Sewar Allas was craated by mapping all 1849 G1S8 thes, The planst31E les
uen ba arcassed af;

UAGISLibWapping POFzSewar POF2 24382430 TILE KXKX

127 DEFINITIONS AND TERMS

Abbreviation Dafiniticn

ABE annusl averaga ilow

2t Hare

ADD gversne day demand

AW overage diny weather flow

APM 25508507 parcal numbor

AN averags wal wealhar low

HM Hast Managsmeant Practices

BOD biochemical axygen demand

cf cuble foot

CIR Coxle of Federal Regulatkans

e nubic faat par sacond

e Captal Improvement Program

Ched depth 1o dian-eter

dl. Clizarmecier

LHs P Downtown Spacific Plen

Ll chwelling unit

D ae ciisalling unitg per acre

CPA LS, Erwironmcnlal Proloction Agancy
EADWE Existing Average Dry Weslhar Flowa
FADNE Future Avarsge Dy Weather Flows
FEMA Federal Emergency Maragement Agency
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FPDWF
FPYW\WWF
fps

Cls
gpad
gped
gpm

hof
HGL

hp

HTP

1&1

Wwrp
JPA
Ki
KW
LA
PDWF
MWW
PF
RO

RN

SERVICE LIFE:

Future Peak Dry Weather Flows

Future Peak Wet Weaiher Flows

feel por second

geographic information systam

gallans per acre day

galicns per caplta per day

gallens par mihute

hundrad cubic fael

hydraulic grade line

horsepawer

IHyperien Treatiment Plant

Infiltration and inflow: Tha waslewaler componsnl caused by rainfall-
depandent infiltratiantinfiov ROV and groundwater infiltration (GW1).
industrial wasle pretreatment program

Joint Poweers Agreement

Kannady/Janks Consullants

kilowalt hours

Cily of Log Angsles

peak dry weather flow consists of peak sewage flows plus GWI.

peak wel weather flow consiets of POWF plus RDVI,

Peak Factor is PDVWF/ADWE,

rainfall dependent Inflliration conslsts of rainfall that enters the collection
system Through GWIL

rainfall dapendant Infiltrationfinflow RO cansists of ralnfall that entars
the collection syslam through both RDI {infillralion) and SWI {inflow)
SOUTGES.

The operalional life of a sewage fasility which should axcesd tha daaiqn
period of the facility provided it is designed, canstructed and mainfained
properly.

STORMWATER INFLOW (SWI):  SWI consisls of @infzll runofl that enlers the system

fhrough direct connectlens such as catch basins, downspouts and area
drains.

TRIBUTARY AREA: The Iributary area of a sewage sysiem consists of all aress which

FIA0NE

contribute flow to the sewer by gravity andlor force mein digcharges,
These Include sanltary sewer as well as 14 flows,

Page & ef 4 CCE 88 Manual




2.0  DETERMINATION OF DESIGN FLOW
2.1 PROJECTION OF FLOWS

Flamning for he sconomical davaloprment of o sawer systam reouiras information an corrant
flivwes singd foraonsts of futura flows. & sanitary spwar haz two main functione; 1) to carry the
gk digsharge for which it s designed, and [2) to transport suzpended salids sc hat deposits
in the sowor are kopt © & minimum,. Thereforz, 12 15 e2santlal that the sower has adaguate
ciopacily for the poak fove and that it fanclions poopoesdy ab rmindmom Towwes,

The peak flow determines the bydraulic capacity of sawers, pump stations and freatment plants,
Minimum flows most be congidered In deslgn of sewers and zlphons 10 Insure reasconakie
cleansing velocitics.

Thea elemants requirerd o datermine the design flow in a sanitary sewer are as follows:

Tribvutary Area

Dresion Perdad

Population Eslirmate

Laarel Wsin

Fear T pite Flawe

Feesiclentizl Flomas

Commerclial Flows

Imdustrial Flows

Major Point gourca Dlschargos
[rrfilbranticara el

e B Sl

=

Tha Weaalawalar Syslam Masler Plen prapsrad by Kennecyllenks Consullants for tha City in
1508, and updated in 2007 (Lipdated Wastewaler System Master Plan) evaluated esch of the
required slements. The Mastar Plan analyzed the Ciby's exizting wasiewaler aystem making
recammendatlionz for upgrades to handle future growth and development within e oxlsting

urnan orowdh boundany. In the process, dow design orllera were establshed o meet fulurag
svalom demancs,
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2.2  DESIGN CRITERIA

Based on the inputs from various City Departments, recommendations provided in the Updated
Wastewater System Master Plan prepared by K4 Consultanls for the Clly, ond general
standards for the wastewater system deslgn, tha follovirg parametars are the basis for daslgn
of the wastewatar syslam in tha Cily of Glendala:

221 TRIBUTARY AREA

The City has been divided inlo tha savan major drainage araas. They ana:

Colerado Flume
Chevy Chase Flume
Doran Pump Station Basin
Doran Flume
Elk Flume

| Salem!San Femando Flume
Tykurn Fluma

For the sewer maln to be deslgned, the cralnage basin musl first ba idanlified. Supermposa
the land use map on the drainezge basin buundary, and determine the tributary areas of 1he
speclfic land use locatad within tha drainage basin,

Go lo hllp:fvenw.ciylendala.ca.usfgmetMeps for zoning maps.

2.2.2 DESIGN PERIOD

The design pericd is that length of tine he caepacily of he sawerage [eaility is anticipaiad 1o ha
adequate to servlce its tibutary area. It musl ba delermined before design of the facilily s
commencad. In ganeral, tha dasign aim is to hzve the system flow capacity period equal ta the
slructural life of tha pips, VOP lasta 75 -100 years, however, the planning/zonlng horizon Is
lypically 20 - 30 years.

2.2.3 PQPULATION AND LAND USE PROJECTIONS

Current zoning or projecled land use classifications {ar jpresented an the City's Zoning Map)
shall ba usad in estimating prejected senitary sewage flow. A sewer flow coefficient has been
calculated for each zone i.e. per land use classification. A scwer coefficient was darived by
converting future wastewater flow projectlons for prejected population and employmant
cccupying the differant zones per Clly's Zoning Map.

2.2.4 PER CAPITA FLOW

A, Exisling Wastewater Flows

The City has installcd seven permancnt fow meters In the collectlon system Lo messure lhe
velume of wastewaler as it leaves the Cily, ani is collcelad by facilties ownad and operated by

the Clty of Las &nnales (excapt for the Los Angeles-Clendale YWastewater Reclamation Mlani
which is awnad 50% by Glendale). Based on wastewater flows and rainfall data gathered at

192008 Pege 7 of 28 COO0 88 Manual



thess materng staiing, averaga dry waslher low (ADWE), peak dry weaelher flow (PCWF], and
peak wat weather fiowe (FVWWF] factors wera developad for each metaring station and drainRge
biasln.

B. Future VWastewater Flows

Fulure wastewater low projections are derived by developing unit wastevwsater {ow Isclors under
currant conditions ard appling these fmclars to the populatlon and employment projections
dewveloped by the Cily, providad in e Trallic Zone Area (TAZ ] analysle data gel, and as
presenied on the zoning man. (Downtown Specite Plan and Ganaral Plan).

Fhe Clly's exlsling evarage annual flaw In vear 2007 s approximaicly 17 MGD. The Cily™s total
avarage annedl wastewalar is projeclad o increass o approsimataly 22 WMGD by the year 20370,
an increase of approxi mataly 246%.

225 AVERAGE DRY WEATHER FLOW

Avarage Dry Waather flow (ADWE) Includes average dally sewage flows and GWIL ADWF is the
beasin for caloulstion of FOWE.

Qapwe= 2ave
@ ave (cfs)=Area (Acre) x Sewer Flow Coefficient {efslacre)  Eq. {1)
226 SEWER FLOW GDEFFICIENT

Sewer Flow Coefficients can be found in the SewarDesignCaleulafionTamplate, dppandix & of
this Manal.

227 PEAKING FACTOR

& new peaking faclor enustion for the City wis developad in the Updated Wastawalor Syslem
flaster Man oy KA and is orovided ag {ollowa;

Peaking Faclor (PF) = -0,1815 Ln[Rave)+1.76, [C I moads Eq. (2]

"Peak Faclors” are 1he relationship bebwean sverage daily doy wiosther low amd e highast dey
weather peak of the vear. As lows increase, the peak factor decrenses.

2:8 PEAK DRY WEATHER FLOW

The Paak Dry Weather Flow (PDWF) includas peak gavwaga flavws and Gl POWE iz 1he brsig
for sclocing a plpe slzo.

PINYF is cetarmingd by multiplying A0WE timas g pazking frotor,

Clpeak=(PF) x Cave Eg. {3}
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2.2.9 DESIGN CRITERIA FOR SEWER PIPE

The critera for deslgn of sewer plpe Includes typelsize sewer line, design period, design depth
uf flow and PDWF.

DESIGN DEPTH OF
TYPESSIZE SEWER LINE FLOW*
(diD}

Trunk, interceptor, outfall
and relief severs - sewers 0.67
i8-Inch dlameter and greater.
L atarzl sewers - sEWers

15-Inch diameter and smaller, 0.5

‘Depth of fiow in the pipeline is based an {(PDWF)
D = depth of flow
d = Pipe diameter

*Through the creation of tha ZDU7 Master Plan Updste, the City adoplad naw sswer dasign
critera, The two components of the new criteria are depth to diameter criteria (D/d): all
pioclines 18-inches and greater should not exceed .87 D/d under fulure pezk wet weather
condlticns, and plpelines less than 18-Inch should not exceed .5 Did, These recommendations
arc bascd on the nced te meet new State regulations for the use of a wet weather design
crileria, the goel Is 10 minimiza potantial sanitary sewer overllows (SS0's).

2,3 HYDRAULIC DESIGN

23.1 TYPES OF FLOW
{Also Refer To LABOE S8 Manual-Section F 240)

This seclion on hydraulics of sewsrs deals only with uniform flioa employing the Manning
Equation. Standard hydraulic handbooks should be sonsufted for special conditions. Since the
flow characteristics of sewage and water are similar, the surface of the sswage will seek to lavel
itscIf when introduced inte a channel with a sloping invert, This physical phenomenon induces
movernent known as gravily flow. Most sewers are of this type. The flow in a plpe with a free
waler surface is defined as open channel Now.

Steady flow mezns @ constant quantity of flow and vniform flow means a steady flow in 1he
same slze condult whh the same depth and velocily, Although these concltions seldom oceur in
practlee, It Is necossary te assume unlform flow conditions In erder to simplify the hydraulic
dasign.

There are times when sewers become surcharged, encounier obstacles requiring an inverled
siphen or pumping. Under thesa condltions, the sewer line will flove full and te uncer head er
internal prassure.

Three distinet slope lines are commenly referved to in hydraulic cesign of sewers:
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1. The Shopa of ha lnvarl of e Sawer, This s liked in lcealion and alavalicn by constiuctoen,
Fxeept in rare cases, tha invert slopes downstream in the dirmction of flow,

2. The Slope af the Hydrauolle Gradlent (HGD This s semetimes refered 1o as the water
surface. 0 open channsl fow, this s ha lep suraes of tha liquid Bowing in Lha sawer. Excap for
a few cases, the hydraulic gradient slopes dewnatream in the diracton of fow,

3. The Enargy Gradiont {E.G. Thls 1s located above the hedraolle gracient, o distance coual to
ha velooily head which is the valocily squarad dividad by Lo mes ha accelaration dug Lo
arewiiy (w200 This slope = always downstream in the direction aof floer, For unifarm flow, the
slope of the energy gradient, the slope of the hydravlic surface and the slepa of the invert are
parallcl 10 ong ancthor but at difforent clovations.

242 SUPERCRITICAL AND SUBCRITICAL FLOW
{Also Refer To LA BOE 55 Manual-Scctlon F 242)

Incthe sawer syatom, the hydraulic study and flow type determinatian s npartant 19 meat the
Feallcawinny hyedes alics requirarmesnls:

1. The velocity must be aufficiently high te pravent the deposilion of solida in 1he pipe Hut not
high encugh to induce exceszive turbuienca. The minimum scouring velocily is 2 feel per
secand [Tpsh Clay plpe |3 belng used 2uccezsfully whene velocities excesd 20 fest per second,

2. Carmiul consideration should b given i the dosion of scwers 0 avaid bydraulic jumps,. The
rapid clacreags in Tow valvcily somoee he jump may resull in depesilion of solids in e
drawnatream concuit and the turbolence caoses the ralesse of sulfide gares hald in solution.

S Wheare changes are made in the honzontal direction of the sewer line, inthe pips diameter, or
In the quantity of flow, invert clevatlons must be adjusted in such & mannar that the change In
the encrgy grndent alevatlon allowes for the head loss.

A. Banilary sewers through 15-inch dismater are normally daslgned o ron ball-iull @t peak e
and lerger sewers are desiqnad to run up ta wo-thirds full st peak fow,

In gencral, the design of sanitary sowers shall be based on steady uniform flow analysis
ariploying tha Manning Couation. The Englaser shall be able 1o konlify lows Ivpe: suparcritleal,
subaositical and criticel lows. Beepuse lows within 10 40 15 percant of ortical depth ang likely o
be unstable they should be avoided, Computalicn of "oritical depth” is nacagszary (o datermine
wheiher fiow may be supercriical or subcritical, KMommal fow depth s compared wilh eritical
deplh Lo delerming if fow 18 suparcritical or subcritical. 1T normal flow depth |5 above critlcal
dapth, the flees s subcritic:l. If normeal floee dogth s balow critical degth, the low s suporeritical
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233 CALCULATION OF PIPE SIZE

Aller the dasign crileria have been delermined tha raquired pips sice may be calculabad uslng
Manning's formula,

Q=1.486 AR 5%
ir
wara,

0= Flow, ofs
& = Araa of flow, st
R = Hydraulic radius [AF), f
n = Roughness factor

The pipe slzo |z roundod up te the noconest etancard size, To account far the dizcrepancy
in the design pericd, pipes are sizad 1o minimum 2 size diamelars largar than the axisting pipa
ardior oneg addilionsl pipe size is sddad. The minimam pipe size s 120 dismslar for now
inztallafions,

234 MANHINGS ROUGHMESS COEFFICIENT "n"

& Manning's roughness cocfilclent of "n" = 0.04 3 shall be used for slzing gravity sceors,. This
MeEnning's rovghnaass cosfficiant shsll ba oged regardlesas ol the bype ol pipes apeciliad.

2.3.5  MINIMUN YELQCITY

Gravity sewers shall be deslgned for a minlmum velecity of (2) two fps uzing the PDWF that
exisls at the tme the plpe is placed inbo service.

238 MIMIMUN SLOPE

The minimum esouning veloeity iz two pe (recommendesd three faz), The Cily Enginesr anproval
musl be obtained o use fower design valocities, axcept in ihe extrema upper reaches of the
gyslem with a few conneclanz, In these cazaz, Snch diametar minlmum plhe =lze and 0.0044
[T rminirmum slope will govorm excopl for e ksl upstream reach 2 terminal mainlenanao
Nt whigne 0060 (LT minimiudm slopes wall govarn.

Slope Rates -All grades for sewer pipe shall be given to g thousandih of ane parcant or
slope to five decimal places.

Tabulated Values -Starlard Minimuom Gragdas

Diametor binimwem Grade Diarmcter Iinirnum Grade
Mlnches) [per cant) {Inches] [per canl)

3] 200 [H.C. only) 15 015

i (.40 minimum 1 012

H 1.00 dasirabila 1 0

10 0,33 et | [1.0R

12 0.4
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When it is neceseary to provide fiatter grades than the standard minimum, pre-approval
5 roguirad.

437 INVERT DROPE ACROSSE MAINTEMANCE HOLES [ALL PIPES THE BAME SIZE)

For straight throuwgh flowe, the fnverd drop shall be compuicd by mulliplving 1he diametor of he
MH in fest times the average alope of the inlet and outlsl eewars, VWhan possibla te attain, the
mirimum invert drop across a MH should be 010 foct,

Fer side inled flaw inta the ME the inecrl driop across the BH shall be compuled by multiplying

thie liarmetar of the MH tmes the aversgs slope of he side inlel and oulls] sswers and adding
2,10 foot, When possible 1o obfain, the minimum irver dop belween the side inlet and the

outlet skould be 0,200 foot,

238 INVERT DRUOPS ACHOSS MAIMTEMAMCE HOLES {OUTLET PIPE 15 LARGER
THARK THE INLET PIPE) (same as the City of L&)

Far straight through flow the drop acress the inverd of the MH shall bz compuied Dy mulliplving
1o dlamoter of the MH tlives the average slepe of the inlet and outlet sewers and adding the
addillonal drop 2s shown In Table FE255 of the Sy of LA Sewer Manual Bureau of Englnesring.

ADDITIONAL INVERT DROPS ACROZS MAINTEMANCE HOLE WHEN
THE QUTLET SEWER 15 LARGER THAMN THE IMLET
SEWER PIPE SIZES &-INCH THRU 15-INCH

TAELE F25% {in Fool]

Diarmeter Outlet Sewar in | Dlameter Inlet Sower
inches) [Ir inches)
i] 3 y 1] 12
i LAE | - - -
il DAY | |-
12 o2s |07 | ooa |-
15 |oaa (o228 (043 [013

In the above tzble the sewers are assumed o be flowing with Tha depth (D) o diamsatar (6
criteria, [fd = 0LA0 and waler surfaces at the same level, If the inlet pipa is 15-inch and smallar
(e = 050 and the outlet plpe is 18-Irch and larger (D = 0GF), & depth palnd of Balh
pipalinas shall ba at tha sama laval as shessn In Flgure F255. (This appreximates maintalnlng
the zame hycraclic anargy gradient from the inlaf 1o tha oullel pipe.

The maximum verld drop across MHs for sewars 154nch and smaller shall be 0G0 fool for

straignt through flow and 1.00 feot for slde Inlat flowy, Whan drop excoads 28" for 8 vlirlflod clay
[ape, a stancand drop MH shallha constected.

2389 DROP SEWER MAINTENANCE HOLE

Drop sewer MHs may ba spacified whan thera s 5 junction of bea or mare sawens at 5 MH and
thare 1z a werdical difference of al least 2 feet between the sewer inverls, Parabolic vertizal
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curvas are preferable o meke such connectlons. However, when such a curve Is not feasible, a
drop sewar MH may ha spacified. Inlel sevar size into the drop seviar MH shall be limilsd to 12

inches.

2,340 GRAVITY SEWER DESIGN COMPUTATION SHEET

Use The Sewer Design Calculation Template Computation Sheet Found in The Cammen Fils,

UEngineeringDesign\Common Files\Project Managemant Sample Documeantsi2.3
Design Aids-Calesi\SEWERSewerDesignCalculation Template.

For step-by-step procedure go to Aopendix A, Example of Design Flow Calculation.

3.0

3.1

311

3156

LOCATIONS AND ALIGNMENT OF SEWERS
LOCATIONS

Streets -Sewerg shell ba localad usually along tha canter llne of the slrasl. When the
line servas one side of tha slreet anly. it shall be located not cosar than thrae (3) feot
from tha existing ar areposad curb fece, Sawers shall not ba Inoatad betwasn the curb
and properly ling except in extrame nases whare surface ar subsurfene abstrustion will
net permit ancther locatlon,

Alleys -Scwer manholes shall not, as a rule, be located closer 1o the property line than
thres {3) feal, nor closar 1o the canter ling of alley than Lhree (3) leal. Ganerally, sewear
manholes shall noi ba lecated within three (3) fael of the alley flow line, T il is
vnavoidabdle, "pressure lypa” manhele F&C must be used,

Double Lines -YWhere street widths, street croas fall or underground obstructions cause
design or censtruction problems, sewers may be buill to serve each side of the street
scparately, or the scwers maybe placed In adjacent alleys, The relative cost of the two
malhods shall be considered in determining the lecatlon.

Minimum Distance from Substructure -Approval will be reyuired lor eny gawer localed
less than three (3) feet from an existing or proposed pipe or conduit, except water mains,
where the minlmum dlstance shall be approved first by the waler utllity. In case of
unaveldable Interfarence with any exlsting utility pipe or conduit, arrangements with the
utility owner shall be maca for lhe supporling or moving of same al the satlisast possible
fime, County Heallh Daparlment approval may be required in tha case of 8 water line.

Right of Way -In corder to avold the difficultics experienced in maintaining scweers
lucaled in Rights-of-Way, dasigners will use every afforl within reasen 1o locate sevears
in streets or alleys, evan thaugh & grestar dapth is renuirad. Usoal conditions will risa
where it will be necessary 1o deviale from this practice.

Anglas in Easement -All angles on a proposed right-ol-way sewar lina shall ba shown,
axcapt whare propar ties ta knawn poinis ara shawn aufficiant for checking and =tafing
the sewer location. YWhen there is a difference betaeen the measured and the calculaled
ar recorded angle, the measurcd angle shall be uscd,
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317 Plodting House Connections -House connactions shall be ploticd perpendicularky to
the maln sewer, Il pozslble.

S48 House Conpection Siations -Tha location of all housa connections shall e indicated
by staticning with referenca 1o the main gower to which thoy will Be connecled, Whan the
maln sewer turns an argle and a hauss conneoton cxlends beyvoand 2 slruciure, indicela
by Nkt cdaflad Black liea the sxtanslan of tha main sawar along which the slafioning is
teken, o ita intargaction with a dotted line perpendicular thersto, and meesting the curbk
ling at the lzcation given for the house connectlon sewer, When a house connection i at
a skew o tne main ling, give bwo stations, one le e maln ling and one whore e hoose
connections macts the proparty Ina.

4.1.8  House Connection Length -On curved streste where the house conneciions extend to
the curl: line or the property ling, the langlh shall be delcrmined o the nearcsl Tool,
accuraicly scaling & from the plan and the length shall be shoen aleng the lne which
delines tha house connactiun sawer.

2110 Stuhs -The position and size of all stubs shall be shawr on the plans.

3.1.11 Skew Grossings -Awvcld long skow crossings undeaer exlsling or peopasad suhstruchures.

1112 Storm Drain Crossings -Flot storm drain in profile when paralleling or crossing sewer,
Plat and callout @ levations of sawar, housa connecliena and storm drain at crossing
pnsirits,

3.1.13 Plot Ukilty Crossings -axcepl house services on profiles

d2  MANHULE 3PAGING

sawar Pipe Size standard Spacing Maximum Spasing
B o 18" o0 =00
21" 38 A0c’ T
(v er 25" B AL

d.d  HORIZONTAL AMD VERTICAL ALIGNMENT

Healar o LA BOE Swwar Manual, Section F320 and F321.41. A alraight line alipnmend between
MHs is profferad,

34 CURVED SEWER

441 Curved spwars should be used

1. To evold crossing utlity ines or crossing wtility lines st oo siahl an angle
L3 [o recuna the numbar of manholas on curved streats
3. Ta milnlmize difficull construclon problems
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Spacial provisions govarning the usa ol curved sewers

a. The sewer alignmeant must ke Eased on a center line survey showing all anales, curva data
and tangent distances with tics te conlrel points.

b, Cmn a sewsar 2Y inches or smellar in diameter, the following will be parmitted bebsaan o
manhcles, sne simple curve, either harizanial or vedical, curves need nct begin or end &t a
manhiale, but it |s preformd,

o On oa sewar A1) inchas ar largar in dinmeter, compound curves ar a combinstion of curees
and tangentz mavbe used. Special attention shall be given to the numbers and lacalion of
mannoles on such sowers 10 cnsure normal malntenance ¢ poratiens,

442

2.4.3

344

a5

R

454

3513

feor curve radiug, wertical or horFontal, shall ba lass than 180 feat for pipa 15 irches in
digmater or lags, unlees spesial lenglhe of pips s spacified on the plans, Largaer pipe
zhall be boveled to fit the paricelar alignment shown an e plan,. Pipe lengths will be
delingated on all curves.

Manholes shall be anangad in sueh a manner thal g soreey craw cen rétrace Lhe savwar
main wilh repsonable souaracy without fies, using the oenlar of the manhale dng and
sowara as & contral pointa,

Planz of proposed cunved sanltary zewers shall have the following note In & consplouous
pace on the plans:

Al curved sewar linas shall be 'balled oul' by the conlractor It the prazanca of the Clly
Enginaar or his authoize:] representalive halora final eocaptanca of the completad lina
bv the Cily, Shauld 1his procadure indicata an obetruction er break in the pipe, it shall ba
the Conlractor's sole responsibility 1o lneate the obstruclion or hreak and fo repair znd
repeat "Lalllng out' untll this test Indicates 1o the satisfactlon of the City Enginser that the
lime: is clear and unbraken.

SEWER DEPTHS

Mainling and Howse Conneclicnz Depthe -Except gz influancad by olher
congiderations, main line sewers shall be designed for an & foat dapth 10 secure house
connectlon zewer depths of 6 feet al the cura line or proparty line, whichevar controls.

House Connection Depths -The figure in a circle an the plans adiacant b s house
connection siation indicstes the depth in f2el below the exiating curh 1o which the invert
of the upper end of the house connection shall ke constructed. If no depth is indicated,
the invert of the vpper end of sach house connectlon shall ba bulll to the alovatlon
shiwn an Ihe profils, or il no such elevation is shown, tooa depth af 6 lgest below the Lop
of existing or future curb, pravidad, howsver, thal a minimum 2% fall fowards the sewer
main is maintained along the entire connection,

Open cut, Tunnel, or Jacking -All sewears shall be designad inopen oo, sxcepl when
conditions warrani the uze of tunneling or jecking such ass connasted trathiz, ulility
intorforonce, axcessive depth, sowor Rights of-Way to aveid interforence, or wunder
reilwizy racks where it is Impossibls Lo usa a renching mechlno.
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4.0 SEWER MATERIALS AND STRUCTURES
4.1 TYPE AWND CLASS OF PIPE
1, Clay pipe -Unless otherwize spocifisd on the plan or he prolile, sewers shall ba
conetructod of hlgh strencth clay pipe in agcordanee with Section 207-A of Standard

Specifications for Public Warks Construcilan.

2 Caet Iron Fipe, Ductile Iron Pige -Crel inon pipe or duclile iron pipe may be spaciiad
wherea it would not be salizfactony o wse clay pipe due fo unuses! conditions.

i Plastic Pipe-Tho vee of plogtic plpe 15 sublect 10 the Ciy's Englneor approval,
4.2 SEWER PIPE JOINTS

All sower plpo and box Joints shall be rectprocd, gasproof and walzdight, Unless olherwise
provlded for on te plang or Speclal Provislonsg, the Jolniz ghall be az per S5PWC,

Type 07 Jaint-Typa O shall be uzad for G° plain and YCF with maxdimum deflection
lzs= than 7 ¥4 deprae.

Type "G" Joint- Type G shall be used for Bell and Spigot (BES) WO,

Typa 2" Joint -Type £ shall be vsed for VCP fleld closures and fo adapt plpes of
diffzrant matarials or plpas having different autslde clametors. 1t shall be applied to 4"

4.3 SEWER MAINTENANCE HQLE [MH)

Unlezs ctherwise gpaclfled on the plans or Special Mrovigions, MHs shall be as per SPPWC,
Maw pracast concrate MHs shall be lined on the interior surfaces with a plastic or an approved
prrolective coating. Tha slandand fest o delarming the coaling's rasislanca e camosion may ba
found in Subsection 2 10-2,4.2 of the SEPW,

4.4 SEWER MAINTENANCE HOLE FRAME AND COVER (MHF&C)

A minimnum giFe @7 inch maintananos hale framas and cover (MHFEC) shall ba inslellod on cvery

new sawer MH. The size (MHFEC) shall vary with the maximum pips size conneclad o he MH
os Indlcolzd In Table F 462,

# Ah-inch MHFES may ba used 1o pravide a larga acoess covar whan nocessany for
maintanance (2.q, very shallow MHz). Becauss of the weight fssua, 368 heh MHE & C shall
consliat of weo concentrizc rings [24-inch fing within 2i-inch.) Mast local supplier carras thess
RALIF & Cs.

Fressum MHFEC shall be required when tha hydraglic grade ling of the sawer midy rise b wilhin
1 fool of the wop of he malntenance hole,
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45  SEWER MAINTENANCE HOLE SIZE

The MH size is dependent on the largast pipe size connaciad to tha MH. Tahla below lisls the
minimum required MH inside diameter with respect to pipe sizes connecied to the MH, The
Enginear may inc/eass tha MH o the next largast €lze upen his discretion with the approval of
the City Enginzer.

Sewar Pipe Size (Incheg) [ Min. MH Inner Dia. Size Framae & Cover (Inches)
5" 10 18" 4 faat Standard 27"
18" to 30" 5 feet Siandard 36"
Over 33° 6 feat - Lamge 38"
Min. MH Inner Dia. WMH Depth
5 feat Qver 20°
& faat Over 30° e e

Recause of the weight issue, 36-Inch MHF & C shall consist of tva concantric rings (24-inch ring
within 236-Inch.) Moslt local suppller carries these MHF & Cs,

48  SEWER CONNECTION {CORE DRILLING)

Qn occagien, it may be necessary {0 connact a smallar seviar to an axisting largar sawer pipa at
a lacalinn other than an existing maintenanca hola for avonomic reasons. Il tha connection
cannot be made directly at a maintenance hale, ihe opening in the existing sewer shall be mada
with a core drill. The connection shall be made using "Tap-N-Tee® saddla ar approved aqual,
{Sce SSPWC under "Connectlons, Junctiens, Branches, and Spurs"},

47  BLANKET PROTECTION FOR PIPES

When conduils or othar facilities are fo ke construclad abave and in close proximily o axisting
sewers, there is same probabilily and concern that the proprsed excavation ar construction will
damage 1ne seveer line and thus, shall be protecied by & concrete blanket for the full width of the
cxcavatlon. SPPWC shows concrete bankets for pipes. Also, sce SPPWC "House Connection
Remudaing".

48  TUNNELING, JACKING, MICROTUNNELING AND DIRECTIONAL DRILLING

Tunnrals, jacked casings, micretunneling and clrectional drilling are usually, but not always,
mare complax and axpensive then open trench construction. Sce SSPWC in conjunction with
such wark. Also, see epplicabla sactions of the California Code of Regulations (CCR), Title 8,
Industrial Relations, Chapter 4, Division of Industrial Safety, Suhchapter 20, Tunnel Salety
Ordars for additlonal requirements. For purposes of the CCR, Jacking Installatlons are
considared the same as tunnels. Califurnia Slole law governs when there is a conflict
between il and Cily policies and recuirements,

4.9 TUNNEL CLASSIFICATION
After the decision to conglrued & tunnal or a jackad casing hes bean macs, the Enginaer shall

submit all data necessary for submitlal to the California Occupslional Safely and Healih
Adminisiralion (CalCSHA)Y in accardance wilh the CCR.
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[ata bo be submitied nchudes, but i3 not lmilad to;

Plans and Specifications

Gieol:yic Raporl

Tael hola and ol analysia log alang the funnsl alignment

The possibility of encountering flammakble gases ar vapars gand recommendstions if they
are expectad 10 be encaunterad

e DS P =

CalOSHA will review the submittel ard dasgnala tha proposad tunnal aa one of the following
olanzificalions:

Mangassy
Potenfinlly qasay
Ay

Extra hazardous

st Sl

CalCsHA's clagsflcatlen shall e Includaed on the Plans or In the specificatlons.

.10 BEWAGE GAUGING AND METERING STATIGH

I the last few vears, The Cily Installed permanent, contlinesus inline Ao metering facllities.
Some of thasa alactronle flow measurkng devices were Installed In cxisting Parshall Flumeas that
heve baan sarving tha Cily Tor 20 1o 40 yeers. These malering stations provide angoing flows
deta for hilling considemrtions wilh the City of Los Angeles.

Tha esisling flaw in yaar 2007 and future fow as de=zcibad in tha seclion "Per Capila Flow!” s
summarzed In 1able Helow;

Exisling Yvw Fulura WW Wet Flow
{Yoar 2007) (Year 2030) 5 Year]
ADWF POWF ADWF PDWF 1 &1
Metering Losation [(MGD) (MG (MG D) (MG %) (MGDY} (b)Y
Colarsdo Flume 4.07 608 G0 [145%) 8.6 1492%) 2.50
Chevy Ghase Flume .25 514 A61 1111%) 6.62 (1075 1.40
[ Doran Pump Slalion Basin__ 0.62 115 | 1.76 (284%) | 2.94 (255%) | 0.20
| Doran Fleme 4,07 .04 4,28 (10750 B48 (1074%) 1.70
| Ellt Fluma .50 .38 TTEOOTH) | ETA0E%) | 370
SalenvSan Farnando 1.14 1.47 1.640 (146%) 2.2001545%) Q.60
Flurme
Tyaurn Flurne: CEREE 0684 (1105 | 1.51 {100%) | 0.60
“Total Flows 17.30 | 26.62 | 21.B7 (126%) | 33.07 {124%) | 10.90

Hoes: Farcert incresss is the imcraass in fow ger besin oo ‘mm esist g ke e condiioos,

Information relative o the types of the current fowe messurement devices, incloding sewage
gauging dala, may ba ablelned om the Poblls Works Codrenmental Sectlon. In 2005, durlng
renlnning rains, flees a8t the flumas wars maasored and cormpare:d o doe weatbar Nows. This
nformation aflowed for 1&] Fows 10 be delermired for each draingoe bazin,
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411 HOUSE CONNECTIONS

House Connactions (HC) conveys sewage from the proparly line ta the main line sewer, HCs
sarve residential, commercial and industrial facllitles. The enfira HC ig under the jurisdiction of
the property owner as conlrellad through the narmit process, The segment lceated on private
praperly Is under the jurisdiction of the Building and Safety Department; and within the public
rlght-of-way by P.W, Engineering.

‘hen not canstructed as parl of a project, 1 1Cs ara inslalled under a pemit in conformance with
The City of Glendzle Munizipal Cada (CMG), Public Services-Title 13, Sewer System Chapler
13.40.

The minimum slze of an HC shall be 6 inchas. The meximum size of an HC shall not exceed a
diameter 2 Inches less than tha dismeter of the main line to which it Is belng connecled. HCs
shall be daslgned for tha Pesk Dry YWeather Flow (PDWF) from the lols conneciad. For singls
family regidences, smaller apartment buildings and some commercial and indugirial facilifies
{single lots) a G inch HC Is adequate and the application may he submitted without supporting
calsulalions and details.

HCs for large facilivas (cummercislindusirial size or more than a single lot) shall be designad in
detail by a registered civil angineer. Complete plans and supporting data shall ba submilted with
the application for review and approval. Flow capacily in the main line and downstraam
collectors, inlercaptars and outfall sewers shall be checked. Ne parmit shall be issuad if there is
inadequaie flows capacily In ex’sting sewers. Il addilional sewer flow capacily is necessary, the
pemmiltee shall be required Lo assume all or par of tha costa for constructing such sewers, The
City's Engineer office maintalng "As-Built" HC duta on the Sewer Maps in the Sewer Atas.

1. Minimum Grada far House Gannectlon -The etandard grade for @ house connection
shall ke 2% but g grade of 1% may be permitted in exceptlonal casas.

2. Rise of "Y" and 1/8" Bend -The normal rise of the "Y" and "1/0" bend far hayse
connection sewers abave the maln sewer shall be as follows;

PAain sewer "Y' & "1/68" Bend Mein Sewer " & "G Beond
Slza In Inch - Rize in Ft Size In Inch - Rise in Ft

a 0Y 18 1.6

14U 1.0 21 1.8

12 1.2 24 2.1

15 1.4

When maximum dapth of house connestion is required, the "Y" and "1/8" bend may be
Inidd fiat, in which case the fiow line of the "1/8" bend will be the dilfarense in radii plus
114" above the main sewer lina.

3. "Y" Location and Data -Number and Standard Location «Gne "Y" shall be providad for
tha shor frontage of each lot and in general, Cne "Y' to cvery fifly (50) feat of
unsubdivided frontage. Two "Y's" shall ba previded for the lang frontage of a lot,

Unluss there is & specified reasen o do otherwlse, one "Y" shall be provided, on aach
sde end dirgctly in front of the terminal structure of any scewer exlension,
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4. Saddle Connecllons-Whonever a connectlon s reguircd, and a "Wye" or "Tea” spur far
e connactan doos naol cxisl, @ saddle connoction snall Be consbiected (bype “Tap-N-
Tae" or appravad anual), Saddies specified on 8 Citv's profest shall ba Installad by the
Ci'eg contractor, Saddles installed under the permit (GG, Public Sarvices-Tille 73,
Sewiar Sysiam Chapter 12,20 ghall be Installad by the pemittes’s contractor anly after
the existing =owor hbes boen adoguadoly axposed by e pormilles's conlractor and
inapectad y the Cily's PYWD Conatrucition Inspector,

412 TREMCH EXCAVATION, BEDDING AND BACKFILL

See Construction reguirements for tranch axeavation, bedding and Backlll in the applcabla
scoiions of the SSPWC and as shown on the LA Standard Plan 5-251. Usuoally, thess
reculrements are adequate. Where special condilons wamrani, additional datails may be shown
on the project alanz, or the Spaecial Provisiens may Include such special requirements, Slarry
Bachiill may be requirad in arerial roacdwags.

4.12.1 BEDDING REGUIREMENTS FOR VCP

Bedrilng requiraments for VOP shall be In accordance with Figure T 490.1 "Bedding
Requiramants for Clay Fipa in Tranches”. Whan the graph indicales that minfoscemant |s
recquirad. the plans shall call for construction of tha apprepriate bodding as shown on The LA
Slandard Plar 5-251 "Pipa Laying in Tranches",

4.12.2 BEDDING REGUIREMENTS FOR PIPES OTHER THAN WGP

If & skuatlen arlses te Instell the plpe of differant matzrlal than VCOP, bedding requiremants will
be considarsd on a case-by-case basis,

4.13 TRENCH RESURFAC|NG

Temporan) and permanent resufacing shall ke per SN and per the Cilv's Slandasd Plan
Mea, 25-153.
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5.0 PREPARATION OF PLANS

5.1 PLAN LAYOUT

1.

10,

11

12,

14.

1.

Drawling Size & Plan Materlal -Sewer Plans shzll be drawn with walerproof ink on
potyester base film with outslde dimenslans of 24" X 36",

Standard Tltle Block -The City of Clendale Standard Title Block shall be located in
the lower right hand corner of the first sheet. Job limits description in the title shall be
raferancad Lo Llha neares! Intersacling stieel or slraels.

Plan and Profile Direction - Keep the northery or eastarly end of the orofile snd
plan at ihe right hand end of drawing.

Vicinity Map -A vicinily maep shall be shown on tha first sheel of the plans wilh
nearby strasts indicated so 1hat the location of the projact may be sasily determined.
I{ a sukdivisian is involvad with the sewer plans, its haundary and tract number shall
alao he shovmn on the vicinity map.

Plan Number -Plan numbers shall be assigned by the Clty Engincer te the drawing
whan the initial check is mads.

Sheet Numbaers -The individual sheats in & get of 2awer plany ghall ba numbarad,

Proflle Statlons and Elevations -Each 100-foot verllcal line shall be numberad by
stations, and cach 10-foot horizenial line sha'l be numbered by the elevations which
pertain to the particular proflic. Statloning shall contnue from cxisting statloning on
flle In the office of the City Engincer.

Dimansions -All slreals and alleys adoining the proposed sawsr work shall be
shown, giving the neme snd width of erch. Al lots, or other suhdivisions, along the
prepased sewer, including tract names, block and Iot numbere, shall be shawn,

Scales -The horlzontal scale shall be 1" = 20, or 1" = 40" and the vertical scale 1"=
4", excupl for steep hillside arcas, where the verlical scale 1"= 8' may be uscd.

Street Names -Streel names shall be shawn an the plan,

. Bench Mark -The clevaticn, lecalion and referenced musl appear on every plan,

Narth Arrow -North arraw shall he larga ennugh to ha seen immediately and point
up or to ihe right.

Registerad Civil Engineer's Signature -1he signature and R.E. number of the
Ragistared Civil Fnginear under whase direction plans were prapared shall sppaar
on all the plans.

City Council's Adoption and Approval {City Projacts)

15, Engineer’'s cost estimate with unit prices and quantities — For bonding use,

TEN2009

{Prlvale Projacts)
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18. Copy of topographic survey ar ALTA survey — Provide oopy of survey of existing

utilities for cross referenoa,

d.d  EXIETING IMPROVEMENTS

L

o

2000

Existing Utilities -All existing utilities shall be indicated on the streei, in accerdance
Io records In the office of the Cliy Engineer and flo’d sursey Informatlon. Reforance
plain riumtiers shall e shown,

Existing Improvements -All surfase and subsurface feaiures which are in the
F.OW. and those adfacant to the ROOW, that will affect the sewer construction shall
ba delinealed on tha okan.

Existing Elevations -All existing elevalions detarmingd by saregying shall be
bracketed when usced on the plan ar the preflle. Lines showing exizting elevations on
proflle shall be Indlsated as dashed lines.

Fiald Chachs -all spwer plans will require fiald checks, whathar designad by thia
affice or by & private enginear.

Fiald Data Preference -Dala for calculatons shall ba taken from field hookz in
preference to recorded figures and angles, and all calculztlons 2hall ke checked,

Curks -All curbs along tha sewar ling shall ba shown, Wwith the distance ot from tha
conlar ling, and Da labedsd axistling or proposead.

Ground Line -The ground ling over the proposed sawer shall be indicated by a

dazhed [na. Whera a fill iz known to have been made, the earliest known groand ling
also shall be ghown and lzbeled wilth the date of he survey.
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6.0 SEWER CONSTRUCTION AND INSPECTION
61 GENERAL

Excopt for pormit projects (Privale Projecls), Cily sewers shall be constructed by a
conlracter{s) under contract with the City, i.e. the Public Werks Department, The contract
shall be awarded to lhe lowest respensive bidder in competitive bidding precedures
sonducied by the PA Departmenl. Upon award of tha cantract, PW Deparlment shall be
responsible for conslruction managemant and inspection. The conlraclor Is respansibla for
the: censtruction staking and survey through the entire project.

The Engineer is essenfially a technical adviser and coordinator during construction. Design
gnd plan change corders needed during construction remain the responsitility of the
Enginaar. Olnar agancles, including City agencles, may be involved durlng construction.
Goced public relations, coordination and llaison shall be 3 requisite in the Engineer's dulies
during construction., The Engineer in the SSPWC implies the City Engineer. During
construction the Projsct Enginesr represents the Cily Enginaer,

8.2 CONSTRUCTION INSPECTION

PWD Consiruction Inspectors are responsible for insoecting services provided by the City,
A Inspsctor shall be present during any aciivitias relalad o the prajecl Lo verily thal malerial
and construction are meeting specifications.

Tha Construstion Inspecior shall at minimurm parform the following dutias:

T Monitor work progress and periormance testing as deemed desirable by the Enginesr

2. Inform the Enginesr of all proposed plan changes, material changes, stop waork
orders, or crrors or emissions in the appreved plans or specificalions as sooh as
practiczl

4. Maintain a Construction Project Book

4 Submil & Daily Construction Reporl o the Engincar

Daily Conslruction Reaert shall address at minimunm:

Projact Nama Number {Speclfications No.)

Date and lime of slta visit

Weather conditions

Description of consiruction activily

Statement of directions to changs plans, specificatiers, stop work, rajection of
matarlals or other work quelity actions

Puglic agency contacts

Perecived proklems and actions laken

General remarks related 1o constructicn aclivities
Recard all malerial, soil and compaction lests

0. Citzan contacl or camplainls

SIS Y. =

= e
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Sy

Feporl at the cnd of cach manth the amount of werk completed o enable Enginesr lo

create a progress payment fo pay the Contractor,

G,  Agsure that the contracter notifies polics, fire, school bus, and public transportation
alficials of proposad strest closures or frallic datouring or disraplion

¥, Marify that fraffic control sigring is in placa poor o e st ol constroction, and in
complianca with the City approved traffic control plan.

2. Verily grade and alignment of sewer a minimum of once for each wn balwesan
mznhoiss,

&, Werily pipe size ard olase of bedding, backil, manhole, and hal maladal and
canslruelion moal spocilicalions,

10, Be presaent al air lest and supphy City with copy of air test results

11, Be present at compaction testing of trenches and supply Cily with copy of results

12, Ba prezent at pavemsnl resurfacing of renches

138, Monilor CCTY widen Ingpectlon

14, Cidtalned a Dally Contractor Report

400

5. Be prezend at the Final Project Inspecticn

6.3 MATERIAL INSFECTION AND APFPROVAL

WMaterials shall be in compliance with the recuirements of S5PWC andior General and Special
Provizions of the Chy's Speocifleaticnz, The Cige's Speocifications  shall prevail over the
rgquiremants of SSEWC Refer 1o General Provision of the Cliv's Specliications (Anicle §-
Wiatenal and Aricla B-Subrnittels) for matarial rogquircments.

Geotechnizal inspaction of tranch slability end backfill compastion s paformed oy the
City's nontracied private gaotechnical consullant.

B4  REVISION OF PLANS

Revigions to plans become naceseary dug o onforesean condilions seouring during
congimctan, All prablams oocurring during constiuclion shall be Investlgatad and reschad
to tha =atizfacton of all affectad partles tefore revising he planz. The revisionz zhall he
coordinated by the Projest Enginear in conformanca with changs arder procad uras,

6.5 SHEET ADDITIONS, DELETIONS AND SUBSETITUT M
Heafer to LA BOE Section F G604 SHEET ADDITIONS OH DELETIONS and Scctlon T 8843

SHEET SUBSTITUTION for procadurs when it becomas necassary to do 2o durdng canstruction
phasea,
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7.0 PURMPING PLANTS AND FORCE MAIM

The City mwns, oparstes, and mainlains one wastewsler aumping slalion, tha Doran Slraal
Waslewater Pumping Plant (il slation) hal lills sewaga Tiom an axdsting 107 [runk sewer
passing under the Yerdoge Wash Flood Conlrol Channel. The Citv's  Wastewater
Maintcnance Services is responsibde for operation and maintznance of the olant. This plant
iz in the process of a comprahensive rehabilitation and expansion.

Singe the design of pumping plants and Toreas maing s 8 complax sclivily which raguires the
axperlize of varous daslgn disclplines, design of an upgrads of the pumping station shall be
dona by outslde consuitants.

For general quidelinas, references and dasgn standards ralas o he LA BOE-Sower
Manual, Section FTO0.
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8.0 PROCEDURE FOR EMERGENCY SEWER REPAIR
8.1 MAINTENANCE AND OPERATIONS

Continued inspection, meintenanca and rehabilitation of the wastawater collection and pumping
system are integral components of a utility operation and are required to extend the usaful life of
Infragtructure faclities and prevent system failures. Ongeing and proactive maintenance and
pparations {M & O} must be performed le limit the City's llabilly from system backups into
private property and to protect the environment from averflowes and spillage.

8.2 SEWER COLLECTION SYSTEM MANAGEMENT

[ha Cily's Public Works Malntenance Services Secton {Maintenance Services) ia responsible
for the day-lo-day M & O of the Cily's ownaed waslewaler facilitics (excluding LAGWRP) and the
local storm drainage system. Tha Public Works Maintenance Sarvieas is compromised of:

1. Wastewsater Mainterance Superintendent {MS)
2. Sower Crow Supervisors (SCS)
3. Sawsr Mainlenanca Woikars (SWMW) {typlcally three tvo-man crew).

8.3 OPERATIONS
The primary M & © activity of the City's Maintenance Services is;

Wastawastar Pipeline Cleaning

YWastawater Pipeline Video Inspecticn

Yastawater Flow Muenilening

Wastawster Pump Station Inspections and Routine Mainienancu
Waslewater Service Calls & Emergency Responge

Storm Drainage Pipeline Cleaning and Inspection

Storm Dralnage Servlce Callzs & Emergency Response

Mo B A

The weslawsler pipaline cleaning & video Inspectlon compromise the majorlty of fleld O & M
activities throughout the 12 sewer maintenanca districls. The Cily has eslablished an annual on-
going video inzpaction program, Cleaning and Videa Inapaciion of Sewar Main Linas. The
program has been funded through the varous CIP projects. Upon completon of vidso-
inspection In the assigned district and Identiflcation of 1he lincs in need of repair, the sewer
repair is addressed through another annoal CIP project "Miscellancous Scewer Repalr”. In
general, tha cosla associatad with tha City's Malntananca Sarvleas sectlon acivity and CIP
projects are borne by the City's Sewer Fundg,
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8.4 EMERGEMNCY SEWER REPAIR WORK
The City |s in the process of exacutinn contraciual agreameants with 8 numbon of privale
contraciors that will be utlized 1o respand to emergency sawer repain work. Sddilionally,

prmargancy kewas rapelr work 12 added to undorgreund contracts, In Goth cagses, the City
rafquests guotas from 2 o d confractors to ensune 2 cosl ellective repadr.

Sewage Spill Talephone Motification:

Should & sewage spill ocour, the incident shall ba immadiataly reparted o clthcr one of thase
oz Clty Divizlans;

1. Sevsar Maintansnce Soreicos 13148) 548-3857
2. Fira Departmart Dispalch Cenlar H11
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9.0 REHABILITATICON DESIGN

Refer to LA BOE-Sewer Manual, Section FO00

Thiz saction provides guidelines and procadoras to asslst in the inastiogation and deslgn o
improve sewer system poedormance thraugh rehabililation.

Excapt as madified by the SEPWC and the City's GIP Specifications, Special Provisions,
Surlion-Pipcling Syslem Rahatilitation, UAEngineering'DasigniCommon FilestCIP Project

Specfications\Standard Specifications - August 2007 Updats) materials and method
refarenced in the LA BOE-Sawer Manual, Sectlon FROO shall be submitted to the Englneer
for the approval pricr the use in the City.

Table of Confents of Section 900 can be found in Anpendix A as s referenaoe,
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EXAMPLE 551

SANITARY SEWER PROJECTED FLOW CALCULATION

Step 1:

Deflhe the basin(s) boundary which contrlbutes flow to tha sewer to be deslgnad.

Llse existing GIS file maps {L\Enginesring DesigriGomman FilastAutoGAD FilesiTiles From
GlE) 1o draw property lines, streel lines, sewer mains, laterals and manholes, building, ek,
Sowor pdf maps from Sewer Atlas can be used for determining flowe direclion, sewer size and
glope. Usa “As-Guil® drawings and any onar pedinent information © supporl and  varily
cathare:dldownbaded informeation,

Sicp 2:

Dafina land designation {(zoning] wilhin 2 drainage bosin by seperimposing the land ass map
on the dialnege basina)d boundary. Slarling al tha uppar end, slail adding arees of lha sama
land uze {zoning). Determine fotal tribotary area for each spacific zaning area for the sewer

undar raviewy, Araa shall ba expressed in acres.

The latest zoning map can be downloaded from the Cily's she:
bttt clalendale ca usigme'Maps

Step 3:
Determine the Average Dry Weather Flow (ADWF) for the sewer,
ADNE iz ablained vy multiplying = fotal tibutary area of gach specific zona by & sewer flow
coafficient,
ADWF=G_&HM =Q=‘:‘VE
0 ava [cfs)=Area (Acre) X Sewer Flow Coafflelent {cfsfAcre) Eq. (1)

Each zaning area has asslgned sewer Tow coclfickenl. Go la Appendix A, Table S5-1 {0 find a
sawer fow coeffleiant for differant 2anes.

Starting at fhe upper end of the sewer under review, add projected average llows,
Step 4:
Dederming the Peak Dry Weather Flow (PDWEF)

Az ng projected average flows from cach drainege aroa ama lotaled, multiply L by tha
appropriale poaking factor to detzemine the peak flow for each raach of tha ling,

Peaklng Factor [PF) = 0,129 La{Gavel+1,76, {€ In mgd) Edg. (2]

Cpeak={PF] x Gave (ofs) Eq. (3]
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Ihess valuey (Q0calk) are Ma design capaclilas for the proposod scser,

Maote: Gave cxpressed Inofs inagquation (1] should be sonverted to mod to be used in Peaking
Facior aquation {#].

1efz=0 64632 mgd

See Sample of Flow Estimating Caloulstions {TABLE S.‘:‘-E}.

(G0 o UWhEnginceringtCesignCommon Files\Project Management Samiple Documeanisi:.2
Crasigne Aids-Cales\SEWE R SewarDasionCaloulatlonTe molate)

Ares 01 averane flow is totaled and convarted to Ciploin Manhole A{KH Moo Q203450 Aran 2 s
added ot MH B (Mo, 010334]. Area 3 iz added at MH C (Mo, 010351 and g0 on, The areas @
aleo sarvad by a number of hougo connocdon sowers dirgctly ributany o the sludy zewer all
along the Drainaga A, To simplify caloulations the flow from the areas contrluting 1o the line
uncar revieny, can be lumpad egethar and addac at ane point foutfall kDL

If & relief sewer was proposed thal wou'd intercept a8 porlinn of this Study Anas tha avaraga flow
from Drainage Areas or parts of Drainage Areas tributary e the new line would be addad o Ihe
rellef fnc and subtracted from the existing line.

Diexsign Heguirarrenks

Aflar flow eetimatas have haen prapared, and the layoot of the systam bas besn daterminad,
the next step iz to establish fhe slope dor eech line, Ine profile sheets show the sorleo
elevations, subsurface structures and any other control points, such az housa connactions and
othor sowor connections,

Llzirg tha profile shocl e lenlative slope of the scwer s determined beglnning al the lower erd
wnel working upstraam beleean slreat Inlersaclicng or control polats, The slope s obtalned by
drawing 8 prefiminany profila showing senleol peints, such as, sewers o be Intercaplad, major
stib-struciures, ground lines, outlet or following tha slopa of the exisling sevear pipe, et

The slape s lecotad &5 shallow as possible to serve the adiscent ares and Iribuiary areas with
consldaration o street grade, depth requircments and any control points or abstruclions,

Selecting the Sizes for tha New Sewar Lina

Knowing the peak flow and the tentative slope, a tenlative pipe size can be salectad for each
reach, Using tho Manning's Equations and design crlada (slope, minimom velocity, dept to
diameter ratio (D/d), & linal nipe size can ba sslactad,

Far amall pipe up thraugh 15-inch dismeter, D0d=0.5 [pipe is Qowing bat! ol at peak low). Dor
ploes 18-Inch and larger sizes, DId=0.67 {pips is flowing two-thirds full at pesk fow),

Aa g linal chack, plol ha pips lines on tha prolile, sal tha outlat alevatlon and work upstream
thraugh sach confluence, making sura thare is sdegquaste clearance for substruciooess, and hal
the Hne meets all other conircls. The pipe size will have 1o be sechacked it the =lone has beasn
channed for any reassn,
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Knowinn the quantily of flow and ths pipa size, the valasity can be calculatad using the Manning
Equation. (Go to UZEngineering'Design'Cemmen Files\Project Managemen! Sample
DacumentstZ. 3 Deslgn Alds-Cales\SEWERSewerCesignCaleulationTemplate)

Tha valosity head can be calsulatedd 1o give the Energy Cradient, In many cases, espacislly with
large diameter sewers, it is necessary to carefully plot the energy aradient of the sewer to
detarmine that the hydraulle deslgn requirements are met.

In these ceses, start at the downstream end of the profils and mark the energy gradient at that
point. Where the flow enters another sewer it will be the energy gradient of that sewer,

A line to represent a tentative location for the energy graclent for the first sactlon of sewer belng
desgnad 15 then drswn upstream fillowing the available suface slopa to the next central puint
on Ihe profila, This could be a poinl whera flew is added, & strest intersaction, an abrupl change
in surface slope or other contrel points, Care must be {aken {o see thal the final design of the
sewer provides adequate cover and that the sewer clears all subsurface obstructions. The
arefile can new be finallzed.

Aftar the final size and grisde are eslablish, the Enginaer can Iransfar data to sheet as shown on
Figure FZ5G to summarize desiqn flows including ADWF and PDWF, resulting velecitas, narmal
and crifical depth. The shaet includes ideniification of MHs by number and statien. 1t also
shows sewer characterlstics including lengih, slope, pipe slze and fall,
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