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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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The Clty owns, oparatas, and malntaing one wasicwater pumplng station, the Doran Street
Wastewalar Pumping Plant {lifl slation) thal lifls sewage fram an exisling 18" trunk sawser
nassing undser the Verdugo Wash Flood Control Channel. This facility vas criginally constructad
sometime around 1930 as a below greund, bi-level facility, The last major reconstructen of lhis
1N station was In 1282 whan upper level and ground level structures were added. The lift station
is lovated at 987 W. Doran Strast on the western eidge of Glenda'e Gity limils 2and adjacent lo
1he goutheast comer of the confluance of the Verdugo Wash Flood Control Channel and the Los
Angeles River,

1.2  GENERAL INFORMATION

1.2.1 PURFOSE OF MANUAL

The City of Glendale Sanilary Sewar Design Manual and Standards shall be cilad routinaly in
the text as the " COG 85 Manual® or just 'SS Manual®, The City af Glendale shell be ciled as
either the Cily or COG,

The purpose of the COG SS Manua! is o provide a censistent pollcy under which cerlaln
physicel aspects of sanitary sewear design will ba implemanted. The COG 8§ Manual shall
covemn all construction and upcrading of gl public and prvate ssnitary sewer [acililies and
applicable work within its service areas in the COG .,

The permanent sanitary sewvier facilities shall be provided to all property (legal lots of record
crealed by a partitloning or subdivislon of land per the City's Municipal Code). All new
duveloprnant shall provide for an exlension of public sewer o vpgradient properlics.

Tha COG €S Manual cannot provide solutions for all gitualicns. 1L is nol inlended 1o
unreasonebly limit any innovative or creative effort, which could result in belter quality, cost
gavings, or both. Any proposed departures from the SS Manual will be judged on the likelihood
that such variance will praduce a caompensating or comparable result, in everyvay adequale for
the user and resldent.

Following from the sbove purpose, the S8 Manuel has the objaclive of caveloping a sanliary
sewer system which will:

1. Be consistent with the City of Glendale General Plan, and the Sanitary Sewer Master
Flan;

2. Ba cansistent with the City's Policies and Codes:

3 Ra of adaquate desiqn 1o carry the axpactad fiaw, within thair design lile, and at sufficient

depth to serve adjacent properties;
4 Have sufficient structural strength te resist all external ‘eads which may be Imposed;
5. Be of malcrals rasistant 1o belh corrosion and crosion through its cesign life:
0, Be economical and sale to build and maintain; and,
{15 Prevent infillration andler inflow ef ground and surface waters,

Allermate materals and methods will bo considered for approval on the basis of thesc
objectives,
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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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1.25 SEWER CONSTRUCTION PLANS

Tha sanitary sewer alans are idanlilicd wilth & number "3* follewed by hyphen 3 or 4-digit
nurmber (3-XXXX), The nuimber shall by laken lrom the Sewar Buok Bindar, naxl number in
order afier the last one recorded in the Book,

1.2.6 DIGITAL SEWER CONSTRUGTION PLANS

Most (but not all} of the construction sewer plans are available as a digital filz, The images can
oe found at:

‘germdmagas
Located within "Images" are folders namec {actually numbered) corresponding 1o the type of
plan found within, Le. 1 for 1-xxx strect plans, 2 for 200 alley plans. 3 for 320 sewer plans,
ale.

Most of thaze images were converled into TIFF images from microfilm, Any naw or migsing
plans are scanned as PDFs.

In order to map the City's uilites using the GIS system, the City has been divided into 189 GIS
tles. The electrenle Sewer Allas was created by mapping all 189 GIS tlles. The plans/GIS tiles
GEND h(-‘! Rl:(:ﬂ&iﬁﬁd afl:

UAGISLibWapping PDF2\Sewar PDFe24x38\24x38\TILE XXXX

1.2.7 DEFINITIONS AND TERMS

Abbreviation Dafinition

AJF annugl avaraga ilaw

HC aora

ADD aversne day demand

ADWTF average dry weather flow

APN assessar parcel number

AVNF average wal wealhear flow

HMP Hast Managemant Practcss

BOD biochemical oxygen demand

cf cuble fect

CrR Code of Federal Regulalions

ofe cubic faat par sacand

cip Capilal Improvement Program

Did depth to diameter

dla. Diameter

pDsP Downtown Specific Plsn

N dwelling unit

DUfac cvselling units per acre

CPA .S, Environmenlal Prelection Agency
EADWF Existing Average Dry Weslher Flows
FADWEF Fulure Averzge Dry Weather Flows
FEMA Federal Emergency Management 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,
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2.0  DETERMINATION OF DESIGN FLOW
24 PROJECTION OF FLOWS

Flanning for he sconemical development of 8 sawer spstam reguings information on surrant
fleawz aind foracests of future fows. A& sanitary eewar haz two main functione: (1) o carry the
peak discharge for which it is designed, and [2) to ranspart suspended salics so that deposits
i tha =cwer arc kept 0 a minimum. Therefore, 1@ s essentlal that the zewer has adaquate
copacily for the poak o and that it funclicns propesdy at minimum Tows.

The pesk flow determines the bydraulic capacity of zewers, pump stations and freatment plants.,
Minimum flows must be congidered In deslgn of sewers and zlphans 0 Insure reascnable
cleansing velocitics.

Tha elemants requirar o datarmine the dasign flow in a sanitary sawer ara as follows:

Tributary Area

Design Perdad

Population Eslimate

Learel Wsis

Par Capite Flowy

Residentiz Flows

Commencial Flovs

Industrial Flows

Major Paint gource Dlscharges
Infiltraatiear| el

=R - N P R

e

The Waglawalar Syzlam Masler Plan prapsrad by Kemnecdy!enks Consullants for tha City in
15008, and updated in 2007 (Updated Wastewaler System Master Plan) evaluated esch of the
required alements. The Master Mlan analyzed the Cily's existing wastewalar system making
recammendations for upgrades o handle uture growth and dovelepment within the oxlzting
urban growdh bounclary. In the process, flow design crllera ware establizhed oo meet fulune
syalem demands,
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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
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these malering statng, sveraua dry veazlher low (ADWE), peak dry weathaer flow (POWF], and
peat wat weather flow (FYWWEF] factars wers developad for sach metaring siation and drainage
brizsln.

B. Future Wastewalber Flows

Fulurs wastewsater Tow projections are derived by developing unit wastewsater flow kactors unsdar
cirrant conditions ard appiving these faclors to the population and employment projections
developed by the Cily, providad o the Trallic Zone Ama (TAZ ] anaiysls data 2et, and as
prezanied on the zoning map, (Downtown Specific Plan and Ganeral Plan).

The Chy's exlsling avarage annual flow I yvear 2007 12 approximatcly 17 MGD, The Cily™s total
avarags annual wasiewalar s projsclad o increase o approdmately 22 MGD by the year 2030,
an incrasse of approgimataly 26%,

225 AVERAGE DRY WEATHER FLOW

Avarage Dry Weaather flow CADWE] Ikcludes average dally sowage fiows and GWIL ADWE is the
Fagin for ealoulation of FOWE.

o= Eave
@ ave [cfs)=Area (Acre) x Sewer Flow Coefficient {cfs/Acire) Eq. {1)
226 SEWER FLOW GOEFFICIEMT

Sewer Flow Coefficients can be found in the SewarDesignCaloulationTamplate, Appandis A of
thls Manual,

2.2.7 PEAKING FACTOR

£ new peaking faclor aqustion for the City was developad in the Updated Waslewalar Syslem
Master Man by KA and s provided as ollows,

Peaking Faclor (PF) = -0.1815 Ln[Eave)+1.76, [C o meadd Eq. (2}

"Peak Faclors” are 1ha relationship bebwean pverage drily doy weestbaer low and e highost dey
weathar peak of the year, As Nlows increasa, the peak factor dacrenses,

228 PEAK DRY WEATHER FLOW

The Peak Dry Weather Flow (PODWF] includas peak gaveaga flavws and G, POWE 2 1he busig
for selecting a plpe slzo.

PIWYF g detarminad by multiplying ADWE fimas s pazking frotor.

Clpeaks(PF) x Clave 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 Slupa ol 1he Invarl of he Sawer. This s fixed in lecation and glavaticn by construction.
Fxeept in rare cases, the invert slopes downstream in fhe diraction of flaw,

2. The Slope of the Hydraulle Gradient (H.G.). This Is semetimes referred 1o as the water
surfaue. In open channel fow, this is tha lop surfuce of tha liguid flowing in Ltha sawer. Excapl for
a few cases, the hydraulic gradient slopes downstream in the directon of flaw,

3. The Ercrgy Gradlent {E.G.). Thls Is located abave the hydraulic gracient, a distance equal to
lha velocily head which is the velocily squared dividad by twao times e acceleration dua o
arevily (v2170). This slope is always downstream in the direciian of flovs, For unifarm flow, the
slope of the energy gradient, the slope of the hydraulic surface and the slepz of the invert are
parallel 10 one another but at different clovations.

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

In the sawer systam, the hydraulic study and flow type determination s mpartant 10 meet the
following hydraulic requirarments:

1. The velocity must be sufficiently high to pravent the depasilion of solida in 1he pipe but not
high enough to induce excessive turbulznce. The minimum scouring velocily is 2 feet per
second (Tps). Clay plpe Is belng used successfully where velocities exceed 20 feet per second.

2. Careful cunsideration shuuld be given in the dasipn of scwers o avaid hydraulic jumps. The
rapid decregse in flow valueily gcrose the jump may result in depesilion of solids in lhe
downsiream concuit and {he turbulence causes the release of sulfide gases hald in solution.

3. YWhere changes are made in the horizontal direction of the sewer line, in the pipe diameier, or
In the quantity of flow, invert clevatlons must be adjusted in such @ manner that the change in
the cnergy gradiont clevaticn allows for the head loss.

A. Sanilary sewers through 15-inch dismeler gre normally daslgned 1o run hall-full at peak Mow
and lerger sewers are designad to run up to twa-thirds full st peak flow,

In general, the design of sanitary sewers shall be based on steady uniform flow analysis
amploying ha Manning Leuaticn. The Englneer ghall be adle (o Idenlify flows type: suparcritleal,
subesitical and critical lows. Becbuse flaws within 10 fo 15 prrcant of crtical depth ara likely o
be unstable they should be avoided. Computalion of "critical depth” is nacassary to datermine
whether flow may be supercriiical or suberitical, Nommal flow depth is compared wilh eritical
deplh o delerming if flow Is supercritical or subcritlcal. If normal flow depth |s above critlcal
depth, the flow is subcritical. If normal flow depth is belaow critical degath, the flow s supereritical.
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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 necessary to provide fialter grades than the standard minimum, pre-approval
15 requirad.

2.3.7 INVERT DROPS ACROSS NMAINTENANCE HOLES (ALL PIPES THE SAME SIZE)

For straight through flaw. the invert drop shall be compuicd by mulliplying the diameter of the
IMH in fest times the average slope of the inlet and outlel sewers. YWhen possibla to attain, the
minimun invert drop acrogs a MH should be 0.10 foot,

For side inlet flow inta the MH the inverl drop across the MH shall be compuled by multiplying
the diarmeter of the MH times the average slops of the side inlel and oullel sswers and adding
0.10 foot, When possible 1o obtain, the minimum inveri drop between the side inlet and the
outlet should be 0.200 foot,

2.3.8 INVERT DROPS ACROSS MAINTENANCE HOLES (OUTLET PIPE IS LARGER
THAN THE INLET PIPE) (same as the City of LA)

Faor straight through flow the drop acress the invert of the MH shall be computed by multiplying
1he dlameter of the MH times the average slene of the inlet and outlet sewers and adding the
addltional drop 28 shown In Table F255 of the Clty of LA Sewer Manual Bureau of Englneering.

ADDITIONAL INVERT DROPS ACROSS MAINTENANCE HOLE WHEN
THE OUTLET SEWER IS LARGER THAN THE INLET
SEWER PIPE SIZES 8-INCH THRU 15-INCH

TABLE F265 {in Fool)

Diameter Outlet Sewer (Iin | Dlameter Inlct Sewer
inches) (In inches)
6 [ 10 12
8 A8 | - - -
10 017 | 0.08 |- -
12 0,25 | 017 | D02 |-
15 | onaa [o28 |0.43 |0.13

In the above table the sewers are assumet to be flowing with the depth (D) lo diameler (d)
criteria, D/d = 0.50 and waler surfaces at the same level, If the inlet pipe is 15-inch and smaller
(Di¢ = 0.50) and the outlet plpe is 18-Inch and larger {D/d = D.57), a cepih point of bolth
pipalinas shall ba at tha sama laval as sheawn in Flgure F2h5. (This appreximates maintalning
the 2ame hydraulic anargy gradient from the inlat lo tha oullel pipe.

The maximum veill diop across MHs for sewers 15-inch and smaller shall be 0.60 fool for

straignt through flow and '1.00 ‘cot for side Inlot flow. When drop exceads 26" for 8 virlfled clay
[ipe, a slancard drop MH shall ha consiected.

2.3.9 DROP SEWER MAINTENANCE HOLE

Drop sewer MHs may he spacified whan thera is a junction of e or moare sewars at 5 MH and
there Is a verical difference of al least 2 feet between the sewer inverts, Paradolic vertical
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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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3.7

1.6

J4.1.8

4,110
3.1.11

Iz

3113
3.2

Floiting House Connections -House connoctions shall be ploticd parpendiculady 0
the maln sewer, If pozslhla.

Howsa Connection Stations -Tha loeetion of all house connections shall be indicated
by staticning with referencs 1o the main gower tewhizh thoy will B connected. Whan thc
maln sewer turms an argle and a houss conmeclion extends bovand a sleuciure, indicila
by light cdafiad Black ling the extanslon of 1tha main sawer alang which tha slatianing is
tken, fooits intargaction with a dotted line parpendizular fherete, and meeting the curk
ling at the lzcation given for the house connectlon seweer. When a house connection s at
a skew o the main line, give two stations, onc Lo the main ling and one wicrs e hoose
cohnectiang macts the proparty lina.

House Connection Length -Cn curved atreetz whare the house conneciionz extend to
the curl: ling or the propedy Fne, the lergih shall be delermlned o the nearcsl Tool,
accuratcly scaling It from the plan and the length shall be shown aleng the lne which
delines tha house connaclion sawsr,

Stubs -The position and size of all stubs shall be shawn on the plans.

Skew Crossings -Awvcid long skow crossings undar exlsting or proposad substrasturss.
Storm Drain Crossings -Plot storn drain in profile when paralleling or crossing sewer,
Plat snd callout alevations of sawar, housa cennecticns and slorm drain at crossing

pacsirite,

Flot Utllity Crossings -excep house services an profilas

MANHOLE 3PACING

Sawar Pipe Siza _ Standard Spacing Maximum Zpasing

dud

8" to 18" ooy il
21" 1o 38° A00¢ il
Clvear 265 GO By

HORIZONTAL AND VERTICAL ALIGNMENT

Healar lo LA BOE Sewar Manual, Section F320 and F321.41. A slraight line alipnment betwesn
hHs is proffered,

3.4

141

1.

2.

3

CURVED SEWER

Curvard sewers should be ysad

To avald crossing utllity inas oF crassing wilily lines st oo sliahl an angle
o reduca the numbear of manhalzs an curved atreats

Tao minlmiza difficull construction 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 AND CLASS OF PIPE
1, Clay pipe -Unless ofherwize spucifiod on tha plan or the profile, sewers shall ba
conetructod of hlgh strenpth clay pipe in accordznee with Section 207-A of Standand

Specifications far Public Warks Construcilan.

#. Cast Iron Fipe, Docfile ron Pipe -Crst iron pipe or duclile iron gipe may be spacifad
where it would not ke satisfactory 1o vse clay pipe dus 10 unusoaal condition:s,

i Plastic Pipe-The vee of plastc plpe ls sublact 1a tha Cly's Englnear approval,
4.2 SEWER PIPE JOINTS

Al sower plpo and box Jeints shall e rectproof, gasproof and waterighl, Unless alherwise
arovided for an the plans or Speclal Proviskne, the Jolnlz shall be a2 per S5PWC,

Typa "D Jaint-Typea O shall be usad for 3 plbin and VCP with maximom deflectian
lzss than ? ¥ deprae.

Type “G" Joint- Type G shall be used for Bell and Spiget (B&5) VOP,
Typa 2" Joint =Type £ shall be vsed for VOP fleld clesures and {o adapt plpes of
diffsrant matarlals or plpos having different autslde dlameters. It shall be applied 1o 4%
12" diamealer pipa only.

43  SEWER MAINTEMAMNCE HOLE (MH)

Unlezs ctherwise specliled on the plans or Speclal Provizgions, MHs shall be as per SPPWE,

Maw pracest concreta MHs shall be lined on the Intaror surfaces with a plastle or an approved
protectiva coating. Tha standand fest o delarming lhe coaling's resislanca Lo comoslon may ba
found in Subsection 210-2,3,3 of the S5PWC,

4.4 SEWER MAINTENANCE HOLE FRAME AND COVER (MHF&C)
A minimym giFe 27 inch maintanance hale frema and cover (MEFEC) shall ba inslallod on cyory

new gewer MH, The size {MHFLC) shall vary with the mazimum pips gize canneclad 10 Lhe MH
o5 Indicolzd In Table F 462,

# dh-inch MHFEC may ba used 0 pravide a larga acasss covar whan nocessany for
maintananne (a.q. very shallow MHz). Bacauas of the waight ivsue, 28-Inch MHE & © shall
consizt of o concentriz rings (24-inch ring within 26-inch.) Mast loeal supplier carrigs theas
BIIF & Gs,

Fressure MHF&C shall be required when the hydraulic grade line of the sewer may rise o within
1 feal of the wop of he malntenanca 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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[Fata o be submitied includes, bt ia not limited te;

Flans and Specifications

Gieoliygin Raporl

Tael hole and aoil analysiz log alang the unnel aligrment

The possibility of encountering flammakle gases ar vapors gnd recommandations if they
arg expectad 10 e encountarad

s B e

CalOSHA will review tha aubmittsl ard dasiqnala the proposad tunnal aa one of the following
olassificalions:

Mongassy
Petentially gasay
Gasay

Extra hazardcus

s

CalCsHA's clazzlcatien shall b Includad on the Plang or Inthe specificatlons.

410  SEWAGE GAUGING AND METERING STATIORN

In the last few years, The Cily Installed pemmanent, contlieous inllne fow meterdng fasllities.
Soma of thasa alaatranle flow measuring dovices wera Installed In exlsting Parshall Flumos that
heve baen sarving tha Cily for 20 o 40 yeers.  These malering stations provide ongoing flow
drta for hilling consideretions with the Siby of Los Angeles.

Tha exigting flaw in yaar 2007 and future fow as describad in tha seclion "Per Capila Flow” s
summarzed In 1zlle el

Existing Yww Fulurg WYY Wet Flow
) fYear 2007) (Year 2030) (8 Year)
| ADWF PDWWE ADWF PDWF &1
Metaring Losation (MG {MGD) (MG} (MGD%) (GO (k)
Colorsdo Flumes 4.07 B.08 G070 [ 148%) S8 1a2%) 250
Chevy Ghase Flume | 9.2h 514 381 (111%) 6.62 (107%) 1.40
| Doran Purmp Station Basin | 062 1.15 [[1.7G (284%) | 2,94 (Z55%) 0.20
| Doran Flume 4,00 G.04 A28 (10T | GA3{107%) 1.70
| Elk Fluma 3.50 5§30 378 (1079 [ 573 (10E%) | 3.7D
SalenvSan Farnando 1.140 1.47 1.64 (1455 2.20{1548%) 060
FIarmie
Twhurn Flurna 078 1.38 084 {1105 .51 {108%) .80
_Total Flows 17,50 | 26.62 21,87 (126%) | 33.07 {124%} | 10.90

Holes: Farcen: incresss is the imoreasa in floe par basin gong fom axistiog ke o condiios,

Information relathve o the ypes of te current low mezsurement devices, including sewage
gauning dala, may ba oblzined rom the Publls Works Crvlicnmeartal Sectlon. In 2005, durlng
recLrming rains, floees at the flumas wara maasured and compered o doe weatbar Mowes, This
information allowsed for L&l Pows 1o be determined for azch drainage baszin,
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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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1, Saddle ConnecllonswWhonever a connocillan s roguircd, and a "Wee" or "Tae" spur for
ihe ponnacton doos nolb cxsl, o saddle conncction shall bo constrected (ype “Tap-R-
Tae" or approvad anual), Saddies spenified on a Citv's project shall ba Installad by the
City's contracter, Saddles installed under the permit {CMG, Public Sarviora-Title 13,
Sewar System Chapter 13,40 zhall be Installad by the pemilttes’s contractor only after
the axishing =awor bes boen adoguadloly asposed by e permilles's conlractor and
inspectad by tha Cily's PWD Construction Inspector,

4.12 TRENWNCH EXCAVATION. BEDDING AND BACKFILL

See Construction reguirements for trench sxcavation, bedding and Gaeklil in the applcablea
scotions of the SSPWC and as shown on the LA Standard Plan 5-251. Usually, thesa
requirements ane adequate. Where zpecial condiiens wamani, additional datails may ba shown
on the project alang, or the Spacial Provisions may Include such spocial requirerments, Slurny
Bkl ey be redquired in aieial rogcweays.

4.12.1 BEDDING REQUIREMENTS FOR WP

Betitlng requiraments far YOP shall be In sccordance with Figure 0 490.1 "Bedding
Resjuiraments for Clay Pipa in Tranchas”. Whan the graph indicales that reinforcemant s
required, the plans shall aall for construction of the apprephiate bodding as shown on the LA
Standard Flar S-251 "Pipa Laying in Tranches",

4.12.2 BEDDING REQUIREMENTS FOR FIFES OTHER THAN WCP

If & slkuatien arlses to Instzll the plpe of different materlal than VCP, bedding requiremantz will
be considarsd on & case-by-case basis.

4.13 TREHCH RESURFALCING

Tempaorany and permanent resufacing shall ke per SSPYWE and per the Cilv's Standard Plan
Ma, #5153,
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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 or ALTA survey — Pravide copy of survey of existing

utilities for crosa reference.

5.2 EXISTING IMPROVEMENTS

.
i

4.

11912009

Existing Utilities -All existing utilities shall be indicated on the street, in accordance
1o records Ih the effice of the Clty Engincer and fle'd survey Informatien. Referonce
plan numbers shall ba shuwn.

Existing Improvements -All surface and subsurface features which are in the
R.OW. and those adjacent to the R.OW. that will affect the sewer construction shall
be delinealed an the olan.

Existing Elevations -All existing elevations delarmined by survaying shall be
brackcted when used on the plan or the preflle. Lines showing exizting elevations on
proflle shall be Indicated as dashed lines.

Fiald Chacks -All gewer plans will require field checks, whethar dasignad by this
affice or by a privata enginear.

Field Data Preference -Dala for calculations shall ke taken frem field books in
preferernce te recorded figures and angles, and all calculations shall be checked.

Curbs -All curbs along the sewer line shall be shown. with the distance out from the
cenlar ling, and e labeled exisling or preposad.

Ground Line -The ground line over the proposed sewer shall be indicated by a

dashed lIine. Where a fill is knawn te have been made, the earliest known ground I'ne
also shall be shown and labeled with the date of the 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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5. Reporl at the end of cach month the amount of werk completed 1o enable Engineer lo
create a progress payment {o pay the Confractor,

6.  Assure that the contracter notifies police, fire, school bus, and public transportation
officials of proposed strest closures or lraflic delauring or disruplian

7. Verify that traffic control signing is in placa prior o |he start of canstruction, and in
compliance with the City approved traffic control plan.

8. Verify grade and alignment of sewer a minimum of once for each run betveen
manholes.,

8. Verify pipe size znd class of hedding, backfill, manhcle, and hal maledal znd
consiruclion mael spocilicalions.

10.  Be present at air lest and supply City with copy of air test results

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

12. Be preseni at pavemerl resurlacing of lrenches

13, Monllor CCTV video Inspaction

14, Obtalhed a Dally Contractor Report

45, Be prezeni at the Final Project Inspecticn

6.3 MATERIAL INSPECTION AND APPROVAL

Materials shall be in compliance with the recuirements of SSPWC andlor General and Special
Provisions of the Clty's Speclfications. The City's Spccifications shall prevail over the
requirements of SSPWC. Refer o General Proviglon of the Clty's Speclfications (Artlcle &«
tatenal and Aricle 9-Submittals) for material requircmonts.

Geotechnical inspaction of tranch siability and backfill compaction s parfermed by the
City's rontracied private gaotechnical cansullant.

G.4 REVISION OF PLANS

Ravigions to plans become necessary dua (o unforesean condilions ooouiding during
tonslivction. All prablems occurring during constriuclion shall ba Investigated and resclvad
lo the satlsfaclion of all affected partles tefore revising lhe plans. The revisions shall be
coordinated by the Projeci Engineer in conformance with change order proceduras,

6.5 SHEET ADDITIONS, DELETIONS AND SUBSTITUTION
Refer to LA BOE Section F 604 SHEET ADDITIONS OR DELETIONS and Scctlon 7 6€84.3

SHEET SUBSTITUTION for procadure when it becomas necassary to do go during congtruction
phase,
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7.0  PUMPING PLANTS AND FORCE MAIN

The City owns, operztes, and mainlains cne wastewslar gumping slation, tha Doran Slraal
Waslewater Pumping Plant (lill stalion) thal lills sewaga lrom an existing 10" lrunk sewer
passing under the Verduge Wash Fload Control Channel. The City's Wastewater
Maintenance Services is responsible for operation and maintenance of the olant. This plant
is in the preeess of a comprehensive rehatbilitation and expansion.

Sinca the design of pumping plants and loree maing is a8 complax aclivity which raquiras the
axperlise of varicus deslgn disciplines, deslgn of an upgrade of the pumping station shall be
done by oulside consuitants.

For general quidalinas, references and dasgn slandards efor lo lhe LA BOE-Sewer
Manual, Section F700.

7182009 Pepa 25 vl 28 COG S8 Nanual



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 EMERGENCY SEWER REPAIR WORK

The City Is in the process of executing contraciual agreaments with a number of privale
contraciors that will be utilized 1o respond to emergency sewer repair vork, Addilionglly,
pmargency sewear rapelr work |s added te undergreund contracts, In both cases, the City
raquests custes from 2 to d caniractars to ensure a cosl elleclive repair.

Sewage Spill Telephone Notification:

Should & sewage spill aceur, tha incident shall bes immadiately reperted o clther one of these
e Clty Divislons:

1. Sewar Mainlanance Sarvicas {818) 548-3950
2. Fire Department Dispalch Cenlar 11
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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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These values (Qoealk) are tha design capacltles for the proposed scwar.

Note: Qave cxpressed In cfs In equatlon (1) ghould be converted to mgd to be veed in Peaking
Facior aquation (2).

1cfs=0.64632 mgd

See Sample of Flow Estimating Calculations {TASBLE 88-2).

(Go to UNCngincerng'\Lesign\Common Files'\Project Management Sample Documenisi2,2
Dasign Aids-Caleg'SEWER\SevwaiDaslenCaleulatlonTemolate)

Area 01 average flow is totaled and convertad to (plcin Manhole A{MH Na. 020349). Aran 2 is
added at MH B (No., 010334). Area 3 iz added at MH C {No. 0103%1) and g0 on. The areas &re
also served by a number ¢f house connecdon scwers directly tributany to the siudy sewer all
along the Drainaga Arca. To simplify calculations the flow from the areas contributing 1o the line
uncer review, can be lumpad tegathar and addad at ane point {outfall MI D).

If & relief sewer was proposed that wou'r intercept a porlion of this Sludy Aran tha average flow
from Drainage Areas or parts of Drainage Areas tributary to the new line would he added o the
rellef line and subtracted from the existing line.

Design Requiramunts

Afler flaw estimatas have heen prapared, and the layout of the systam has been delerminad,
the next step is to estahlish the slope for each ling, The profila sheets shaw the surfece
elevations, subsurface structures and any other control paints, such as housa connactions and
other scwer connections,

Lzing tha profile shucl. & lenlative slope of the sewer is determined beginning al the lower end
and working upstraam belween slreat intersacticns or control polnts, The slope Is obtalned by
drawing a prefiminary profila showing conlrel peinls, such as, sewars o be Intercapted, major
sub-struciures, ground lines, outlet or following tha slopa of the exisiing savear pips, atc.

The slape Is located as shallow as possible to serve 1he adjacent area and lribulary greas with
consldaration Lo street grade, depth requirements and any control points or obstructions.,

Selecting the Sizes for tha New Sewar Lina

Knowing the peak flow and the tentative slope, a teniative pipe size can be selected for each
reach. Using the Manning's Equations and design crlera (slope, minimum velocity, cept to
diameter rafio (D/d), a tinal pipe siza can ba sslactad.

Far emall pipe up through 15-inch dizsmeter, D/d=0.5 (pipe is lowing half (ull at peak llow). [or
plpes 18-inch and larger sizes, D!d=0.67 (pipe is flowing two-ihirds full at peak fiow),

Az a linal check, plol the pipe lines on tha pratile, sel the outlet alovation ard work upstream
thraugh cach confluence, making sura thare is adequste clearance for substruclures, and thal
the line meets all olher conirels. The pipe size will have 1o be rechacked if the =lnna has been
chanoed far any reasan.
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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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TABLE 552 TYBURN SEWER TRUNK LINE CAPACTTY IMPROVEMENT
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TABLE S5-2 TYEURN SEWER TRUNK UNE CAPACTTY WPROVERENT

E—
AT ART IEVEK FROSESTED SLEW CALTAATION i Sy S | = g 3
TRy VRS Gar i WLt 1307 Meade Mgy o Gy SRV Gy N E T e e =1t 78S Ko ks U
2l 2043 aoralod ot Ko & msrpclted bor morec dulc ez - FAM IR (I A a
Py sy G2 G >3 . [ 2—
St o s T T B2 29 FIE iR TR
vt | vowm | e e | fex | vmm | Few | ram | e | wee | e | wee | tw | s
O pesh Anzlysis — iy Ve T o s ety Mo -
e ) 12 1] 2 ﬁ'ﬂj‘—ﬂ* i 1.3 T [ [ S q
[y oS [ » - 0 . a1y 0 e ¥ E) (OE e ]
e o e - WO = [0S L TN I - N E< 4 ST > ) T )
AN B LD SATIOE A zom o L ) 3 e E
Vaw Saen s demn, & ) EE5) G =) EF) o )
m_ﬁlqm_mc D R Y 195 208 Ly 3
L] G L (&) 201 214 3147 2'3 !
FL. ) T DG B X e 53y (> 8 .
L R Zoor o 23l x_ﬁ_ﬁ
P aw o am 2o 2 Ty T
= vz
T | ACe PN [MWAR | s TIRY | ADWE IMONW IEVeE |
1 12} 3 I O] 1
e 34 T Tacker (PTAN T Soved 0 b W, Dermedrecir Paion |_Pacwvly Lpgreded-Ses Tervine Pramet |
S Jpa R 2 Came
%o ! Qﬂk"‘ﬂ.‘.‘ﬁuﬁl
Eerpdrnibe facan be Sl coedal Tomng oataly 11 = Thit 1 8 Tl Verwd £y Avne Frva Dem (D) sl Cowe i 1awms 32 Cowa in B 01
Paged ol

s IS -




TYBURN SEWER TRUNK LINE CAPACITY IMPROVEMENT

AT 214

————————

-,
S




GRAVITY SEWER DESIGN COMPUTATION SHEET

Das
Projem

MH

]

MH

Fiow

SRR

Vehaity |}

Fal

c¢ (8)

dr [{) |Flow-Ling Zlavatians

Ssuen

ACWF (]

PCAWF b | Lot |

Skepe  Mioe Dea. ie

()

113

_{1t)

n

o3

(c1s)

4

(it

(n) ADWF “ps) | PDWF {fps)

From

Ta

(ci5)

ER = S+ -

ADWF = Average Ory Waather Flow
POWT = Peax Dry Weathar Fiow

. Pice 4iz6 bases o /D » 0.5 a1 POWT
. Minimum vsiocay of
. ¢ = Criticul Dectn
dn « Norma ¢apnn

Z

pe roquicod (Bazod an PDWF)

Figure F256



APPENDIX B
Plans




Pipe Size In Inches
24 27 H 33 38 39 42

N AR S SN PO AR IS Iy "1.*;:' v, ‘.-,--q:.n 0
Case 5 ey - ;‘-,‘4
PURESTE DOMET oot pedding O

R T N T N e 0 Ay 2 M =
s
LN AL AL SRR LAY t\\Q\\\\\h\\\\\b:\‘&\%\\ R@\f \\\

10 SN N AN N NN\ \\\\\\:\l\‘\ ~;\j\‘\\ AN N RN AU NN AN N \\\\‘{}\\\\ NS NN NN NN 10
\}§§25§§§ \\x§§ §§§\\ Case 1 \\3\\\ AW LR \\\\\ \&\§ X\\:i AN
RURTRRIRNR pedttos R AR AR AR Y

b W . W\ \

B SR ALAAY LU AUEATEUALY ALERY AUIR AR SR SRR RS
SOASNTEANS SAOSNIANNNANASNNENNN AN RN NN NN VN N RN N NN N RN NN N NN 15
N N \&\ \\ \\:\\&\ § ; //f/ /444{[///4?//////[/ 7
AR AR SRR SRR v e A 7 7 v

20 \\\:C\Q\\ \\\\\\\\ Q & /55;75;; < lcddinq /5;;17};;420
N7 7277 ,

- N = g 1 ey
R AR N N N s A e e b : e
95 NNNNN N NN AN NN NN s\NY /57 SA 5 A s i-m Ay o 25
I SANE ARG A PH I I LI VIS R T D, ST
» \\\: YR\\ \S\: MRON §; vy " ) Fa AN \' A
w k\‘*‘\‘\\\ %'\é\"\ }\ i V7Y ;
[P SN AU NGNS P8 PO DD T s A s A TR iTe e Y
.: \\\\:\\'{\\\\ \\\:\Q\\\ § 1) ";;‘5,'.{‘1{ s RS ':;.” ik K : l;.!
5 B : 0 HER s o !
el AL ALRALANAN AN o PR R SRS Deeas S ] s i 8
Pl N SN NN NN 77777 0 F05 e R SR O Ly el i) Sl DA
£ ASSSSSSS \\Qi\\\ s o S Dt R A <
‘a ANSSNMASNNSASRASSNYENNA/F S | PR T T LRy o W IT. SR S NSNS SNNY
a 40 \X\X&\\k\&\}l \f://)/ .‘: Casa 3 % .‘ », S : - :: ;: SONSNSSY 40
e NN N7 7 b ] Bodding MEEIREK LA NN
RN R Y 7% 7 O S it U A IR A AN
RN RN NN SN 77 P 58 ST/ AR eRMLY Faaoseit e (NN AN AR
NN o NN
R . 4 i H e X o i
NRNRIERNN NN AN 777 777 -0% (reees e A SRR
DS AN NS S S AR SASNISNNAAY S e N SR NSRS » OSSO SN NN NN SRR RN Y

50 BSOS SN SSARNY P I 4 NS S i B N SOOI SN 50
NN S AN
PSSR RS R A A A NN Bedding O
RASSSNMASNSSBEATY: Coase 2 : B g el AL AR R SRR AR,

55 PSSR baY  peading AR ST ok NN \\\\\\{\\{\ s\\‘%\\\ 56
NN At S NN
NN ENNNN NN 774 77774 79 1) 352 e M e AN ANRA ARRRT AR \

60 OSSOSOV A Y r oV “1v - -9 v SUOSSSAS SISO SN 80

.-1" l" -3 v ! nll 12" ! - 15" - o
x Values of "W*

S'ew Taie A" Gy Slalyro Pl TGS Fpe gy & Trenches ™

Bedding Requiremeants for Clay Pipe In Trenches
Figure F490.1

Depth to Invert In Fest




"lC"ILL

UHDIST

Ter At
MATLRIAL

CASE | BEDDING INSTALLATION

LOAD PAGTOR « LAY
= FIMSHES avatE

TRENCH WIOTH

CPrIIUHAL
ExCAvATION
4INF

v I aTey

URBED EANTH

| {SEE TABLE A) b
| 2
. 3
| ey
[6.'.u|u.
SFAING LN

CASE. 2 BEDDING INSTALLATION'
LoAp racron w1V
e FINISHLD ONe vt

7
b 1 _ﬂi Wit l .
2 «a:e TASLE Al | u
[ - SHERTING —. 3
,, ~
/ 4 il
i .
' ru». o
o - | q
I u lo ” . 1] B
Eg vriwnal Ny 2l
ng FLCAVATION 0-{, um, 4
ale fume . —= 0- oW
x Lo o lm e Don,
t’v b d ) BV __l
e .
Yrsrere® 'f Wb B A \' : 3}2'."
MATER L Ui coLLAR ‘! it
HAUMEH AREA

i K
A, I IUATEY LR GATIINDED BART i
Ton, Tesm "n" UATRIUAL WUALL UK FTACSU J0 8 BAHNLE B
29 5LISIMG, VUM EL-SDALEMG, OH SICVEL SOUDING TO
WHUIE COM 6.5 FILLIMG OF 3EE "HAUSE O AUKAS RN
TUE PIE. G IR DF TSR CRY MATERRAL 1§ WK
HEGUINER ).

glabﬂ’ LL

CASE 3 HEDDING INSTALLATION®
LOAD FACTOR = 27

«==FINVSHED URADE

EHENCH WOTH
(SEE WADLE A

e AT —

A==,
-\: i
\“_“

—

-~

>

.
T ——

=
<
H

AUFEAU OF FHGINITRING

LowF=

CASE 4 BEDDING INSTALLATION®
LOAD FACYOR =23 8

o= BIMIEHED ONADE

_r,,_,v_él_._.._..___.._..m-

z I { TRENCH _WOT 1t {

X {SEE TASLE AT b

3 8

- )
1/

[ £ L ' SERING LT
. A ‘.A -'fe!
. & 4 e '\ (lul
] D ] SAERIR |
T ? 1’ —_ w
l{f.l’.i?l foiEL (nru oF \" f‘:u'o.
. \( e ToLLAN :
OETIONAL
[2CAVATION
Lt
NoYES®
A v oy INDICATES
LU STURNED FARTH
Fpsec woe 3, —— ,
DEPARTMENT

“0F PUBLIC WORKS

CONCRETE

SEOCWME  MATIRAL

l TYre"
VATLYIAL

wores:
A VITTORE NG RTES  OMERTURAED EAMTH,
B < IDKATES "LESS THAR') € WNCATES "IESS TIUR o ERML
T0y 2 TUICATES “OMEATLS THAM OR EOUAL O,

CIY CF LGS ANOiLks

PIPE LAYING IN TRENCHES |

.‘_,/,,“.,

"t Kot
L APPROVES
m/q"n}‘mzawv

e STV DO
ll Linnid 0=
L WERANE B, 83V

suauy 'o Des. 28 ary

MIE
t T "'I

ﬁ./c’bba\.
I 4 'isﬂ "™ -—

__Argions
DLACH F il

JERAE &'"émw.aa:"s;{:;::é.a*zt

STANDARG PLAN
5-25]-1

surLvaiors

ll'fiﬂla_s

R PN URTE ' osue

.Ln,.. wm B G

CHRNCIITCN
iy et

Mhiwa 0 f\'l l. II

AT 110K wowBEn A- 33357

S b e @ 0 [

Woreavanla, CraiAn |

—————

SHEEYT 1 Or 2 sMeby




TABLE A T
GASE 6 BEDDING INSTALLATIONW K] Twmwtfnmm:nmm uRa

LOAD FACTOR - 4.8 “Tieting  PAASIE CLAY | MY WITH FEEAS | AL b MO WATIGY
TR (YN 4 CULILARS ASLLS L CULLARS

o FIHISHED aarsE

- —_———— e — - —xr—wr|" [ At

o L L, ot

TRELC WDt I

1|
2 %
b {SEE 1ABLE A) [ 5
: i TABLE 8
L ALL L R, - e
ERLUSTRE LN S
/ JAPPLICAULE TO ALL FIVE 9120
A= =
= 7 € ux W wien
] |Lpes i
3 b o' w A <o) 3 -
= £ il 3,08 V B aey T g
o LN SORNG LINE =
g 3. 'i 1
b33
Sk
5 e kS Y < ) _." o
4 o A W kst
“( HCRET ! .l . s e 3 =7
e L I | § T ok
1-%0.3 v
Eomtpre w ™ meugneusn 30 er o i L
L COURTAUE Tany J RSN B :L_ =
2uactpriign 1o COUETRIERIN 2 40 : ;
PRE Uy aLLArin  SOHTIEETRHM 1513008 | RS2 S
: = o S
hares A favwalfot gz &
A TERET INGTATES | Thonas A Gk RGTIT. !
UHDISTL ROTE CAA T, DT nouAe INSTALLATIUN CAKE R SIBIRD (8 T RE g ‘
WA TRCOTED MML SNISS MAY DI USED 70N GRADE A0 STNENT. { oOLUNKE  IF COVEN SXCERNS 3 RKKT SUNSTITUTE
& €NHEATES AESE THANT: € INORATES "LUSS TIAY (% FQUAL | | T MGALE DE A CHLERCD Y TAE khtiinkai
. . 3 . 0. SILCIAL - CUNTHACTON ol €OnEIRWST 5oKC1A1
107, O WKICATRS “ORIATER  VHAN'. | 45 INLEHRTE Y THE kW ek, '

C W IACICATES AREA REFENSTR TO MY SOTE 2 a2l zid
' GENERAL NOTES

Awie e kP e ] e -T L i L LU U e R T T

.. ML el Sond W b b
OO Al w |

Do TARE N AR GEaiaAr i b
A . LT

s v L L R i LT '-(‘.vt‘ L by T o e
unru 18 Maaeives v H-qlol . -nm- " .
o A T A E TR e 0 -N ]ty Freg i Y
WA A AN, uu L L n vn e r11 T, s mas 1,

. Aa{arr s “'lm \""Q‘Aﬁ A "ﬁ ,l. r "l ll“ -l: INI'I
Rl b l it I l-llt Lnen ll
AETEE A A e w FARILE L S1N 100 CRrPLRID FIRIRE o4
Sanih BE WCRAS O

.. . M r<-uum| "M ll AAAR FAS G BCARE RO fEod I
T PAME, EATE B ROWR e RRPRIEIAY e

.. \-lnl D u‘ FURs b Ao PR, G ATl Vb e
v A wh Comrant Boed SRl BE TH WAL A1 TIOT AUC ICP TRk

S LR PLEREE IRICATE POA DSE UG AONTALART S8 TARE 202 M e To M AR
I DL L L B 'A!ﬁl. BARA TLIBOAL B8 T T B et Y U
TR = S M e, DK BLS DAL 6F TN MO0 bl 48 sirie
v ik b it Gl et
B e Siaady : Py Htgtrrd A+ "
. B L L B B T R ST T
ks y p
Vo WL COMIT ARIRS AR IR COTACIER R TW1ITY O ACTAM L SORITIY P { gl g P of Lanacy boxpse NES 35, 1P oxcrumi 07 Avek
) L [ ] o b ude SR ereAcyirE D L
WRCUMSER, TRAL B COMEEAIC MOLISD 1# I LD S g "" e TR R
INVAS WICH MY P TAME POE Vel UK sy
Mol Aubelach SUTAIK OF (DK FIFS MMM d0ALA BT 4
L B ET SRR Y B RAR AR Eaa et I e MATHS ol alsdam Yelinbal srew s e it
SRS T, LLLLL L R '” “l WA ed vl ana Lwrati-
vt e =
Bo W b Fan o R et AN AR L W IR e e e A b AT ASNERT
L T L e T T I I e ER TR T s 1
L P T S T T . 1
8l 1
19 IBe Tl SAIRY 40 M) oa e u...- e !n. ; 3
PEAMCAME BT AT e ATAR 18 FR) 4 .
¥ . .
R .
e weeime . »
»
A YRR AT G g 3
. »
L L A R T L S I B N e ] :u
o e 5} 4
. L L) ‘Ji' AT R e e Ve )
I"Ml Lo J l!-l !l R "
4 . Il\!‘ o Wl’l“' FER PN B0 BOYTE M . 2
AL e un.u N l a
1w pvin e a

v ‘, .-nr-u e Sad et ulnhl L L
-uﬂ-onu-l-mn\g ey e

PEVLY Ty e

BAMIRS B 2T
MR 0

DO NESCE SO0 IFIRE ik watie e PN g o

LU A
"3‘ l"'ﬂ Lin

IATA A AR R A G Y e nl-«z:n u COTAETE M 1RO,
AURARCY YR RS TOALCRIMG COMRIE MRS ARG ALITAL

. LU e e T ]
€. Decervw dnonieie e I e ) v U TRLRY
T 00 T ll“lll 0 35

W n wem e A= e
Hitth " P
T

V - L R R L

W oo W TCACRETE WY P01 CLWER TWAIL BE Vold Vb woe
[Ty i "y 4 - vy P T '
- . SOOCHART CLIAT & B L BT TSI I
R‘.ﬁt‘.... ,“.IJ_' whneanh
wa
Ay w R L L R e -Alui
LT A (R e o Walyrae,

L e e B N L e ST IR P )
s b M - m‘l'l MOSINE BWL M CANEE RLTE B IICIM , AL

L L e e e T LI TR & [ e T TR R U B P T AT TR

R e e R S Y L L TR TR
AT I e,

Bl W e e el
Qe wa coacerny e
RATEE L A b s

A Wbt DL dwis B2 O
G 1ht, BTN B

L LR I L R B
IF $OW I8 ROPT 20 Tee

| STANDARD PLAN Né;__$-25|-| !'-'"u WL AU - 3548 ]'Shtl’f! OF 1 Sty s




Malnlgnance
Hala

R

Ikl Hawer Ripo

Outlet Sawer Pipe

Match 0.05% Deoplh Elew.

hisY

U Do
|50
Y

] .
&0 D‘i—i
r

Slope_  Invep

B | RSN

1
LB

invert Drop across Maintenance Holes
Pipe Sizes 18-inches and Greater
Figure F255




Burcau of Engimeermy

Maral - Parl T

SEWER DESIGN

I 900

SECTION NO.

F ol
Fanl
[Fon?
[Fan
I an4
Fons
O
Ol

Fol2

Fo11
Fald
IRV
FUl4L

Ful4.2.1

[o1£32
F914.2.3
Ful4s
F9led
Fals

F 920

TABLE OF CONTENTS
90 REHABILITATION DESIGN

SUBJECT

INTRODUCTION & PURPOSE OF REHABILITATION
INTRODUCTION

FURT'OSE

GLOSSARY OF TERMS

REHABILITATION FOLICY

PROPRIETARY REMABILUTATION METHODS
SEWER SYSTEM INVESTIGATION
INTRODUCTION

IDENTIFYTNG ANTY INVESTIGATING PRIMARY
SEWERS

IDENTITYTNG SYSTEMS

OUTLINE OF DETAILED INVESTIGATION
PLANNING INVESTIGATION (PHASE 1)
ASSESS SYSTEM CONDITION (FEASE 11}

ASSESS INFILTRATIONTNFLOW CONDITIONS

(PHTASE )1-4)

ASSESS STRUCTURAL CONDITION (PHASH 11-18)
ASSESS [IYDRAULICS (PITASE 11-C)

DEVELOP THE SVSTEM USAGE PLAN [PHASE I11)

IMELEMENT TIHE SYSTEM USAGL PLAN (PIIASE 1V)

OUTLINE OF CURSORY INVESTIGATION
EVALUATION METIODS AND PROCEDURES

DATE

June-92




Bureau of Enginesring SEVER DESIGN
Iemuoul - Part T G2 S
SECTION NO. SUBJIECT DATE
Fa21 INTRODUCTION June-92
F 922 PRELIMINARY ANALYSIS °
F 922 ANALYSIS APPROACT g
I 6322 LOCATION MAPS AND PLANS !
F922.3 ESTABLISH NETWORKS
F422.4 CATEGORIZE SEWERS "
ta2es RENVIEW AND EVALUATE RBCORDS

9z MONITORING AND GAGING STATIONS %
‘923 INSPECTION PROGRAM
Fo21 CLOSED CIRCUIT TELEVISION (CCTY)
Fo23.2 MAINTENANCE HOLES AND LAMPING
F4923 3 GROUND SURFACE CONDITION
F923.4 PUMPING STATIONS AND OTIHER STRUCTURES 3
F923.5 SMOKE TESTING 3
FO23.6 DYE-WATER TESTING !
Fu23.7 INFRARED THERMOGRAPHY .
FO23.% RADAR AND SONICS "
Fo139 GROUNDWATER MONITORING =
F 930 FLOW MONITORING =
Fo3n.| INTRODUCTION 1
T 9302 FLOW MEASURING DEVICES "
FO3a DETERMINING Il FLOWS %
Fa951 DATA EVALUATION SUMMARY %




Burcau of Enginesring SEWER DESIGN

tanual - Part T 92 I 900
SECTION NO, SURJECT DATE
Fuil.l COMCLUSIONS June-92
F911.2 RECOMMENDATIONS

I 940 REHABILITATION METHODS AN MATERIALS h

F Gl INTRODUCTION ’

F 442 METHODS AND MATERIALS

[ aa3 PIPELINE PREPARATION ¥
F9is CLEANING "
¥9a32 CLOSED CIRCUTI TELEVISION (CCTV) 2
QA ROOT CONTROL "

I ) EXTERNAL REHARILITATION "
F9a11 CHEMICAL GROUTING &
Foad || ACRYLAMIDE BASE GEI. ?
Fad4.2 CEMENT GROUTING "
Fod4.2.1 CEMENT b
Jroad 23 MICRO-FINE CEMENT 9
94423 COMPACTION GROUTING "

F 9415 INTERNMAL REHABILITATION '
Faas | CHEMICAL GROUTING !
Foas.1.1 CHEMICAL GEL. GROUTS :
Faa5.1.1.1 ACRYLAMIDE BASE GEL "
F945.1.1.2 ACRYLIC HASE GEL !
[e4s5.1.1.3 ACRYLATE BASE GEL "

Foi5.1.1.4 HRETHANE BASE GEL &




Burenu of Engineesing, SEWTR DESIGN

Mannal - Part T Hi%2 I 900
SECTION NO. SUBJECT DATE
Fods .l .5 LRETHANE BASE FOAM June-92
I 945.2 REINFORCED SHOTCRETE PLACEMENT

1" G453 CONCRETE PLACEMENT ”

F 9154 SEGMENTED LINERS L
Fodsd| FIRERGLASS REINFORCED CEMENT %
To45.4.2 FIBERGLASS REINFORCED PLASTIC ’
Fuas.d.3 BEINFORCED PLASTIC MORTAR "

F 94540 POLYETHYLENE (PE) -

I 945.4.5 POLYYINY L CHLORIDE {PVC) «

F W5 n STERL "

F 945.5 CONTINUOUS PIPE i

F ®13.5,! POLYETHYLENE {EXTRUDIID) "
F943.5.2 POLYBUTYLENE (EXTRUIED) "

[ 943,53 POLYIROPYLENE (EXTRUDED) *

I 9456 SHORT PIPE "
9430, POLYETHYLENE {EXTERNAL PROFILE] &

F s 02 POLYETHYLENE{INTERNAL PROFILE) ¥
Foi3ns POLYVINYL CIILORIDE a
[F9450.4 REINFORCED I'LASTIC MORTAR -

[ D (] FIBERGLASS REINFORCED PLASTIC "
[F945.6.6 DUCTILE IRON {CEMENT LINER OR POLYLINED) "

L e STHEL "

F 9437 CURED-TN- PLACE-PIPE {C17P) "




Burean of Engineering

flanmal - Porl T

SEWER DESIGN

G2

I 901

SECTION NO.

(U E S
Fai.g,
Fa43.82

[ G480
Fagsy |

¥ 945,10

F 5,11

F 945,13

[ 943,13
[545.13.1
945,132
[945.13.2.1
I-945.13.2.2
F 95 13,23
F 943133
F945 13.3.1
[[945.13.2.2
K95 13,13
F945.13.3.4
F945.13.3.5
F915.13.4
Fads 14

F9I518

SUBJECT

DEFORMED PIPE

DEFORMLED HOPE

FOLDRD PVE

SPIRAL WOUND PIPE

I'VC LINING SYSTEM
CONTINGS AN LININGS
MBCHANICAL SEALING DEVICES
SPOT (POINT) REPAIR
REPLACEMENT

P1FE BURSTING
MICROTUNNELLING

AUGER SYSTEMS

SLURRY SYSTEMS

PIPLE INSTALLATION

OTHER TRENCH LESS SYSTEMS
DIRECTIONAL DRILLING

FLUTD JET CUTTING

IMEACT MOLING

IMPACT RAMBMING

AUGER BORING
CONVENTIONAL REPLACBLMENT
SEWER BY-PASSING

MAINTENANCE HOLE REHABILITATION

DATE

June-92



Boreau of Copineering

SEWER DESIGN

Maual - Parl F 602 ¥ oouu
SECITION RO, SURBIECT DATE
FR45 15,1 MAINTENANCE HOLE CONDITIONS June-92
o435 15,11 STRUCTURAL DEGRADATION "

I Hda 15,12 EXCESSIVE BXTRANEQUS FLOW L
FY45.15.1.3 WAINTENANCE "
[oda 5.2 REFABILITATION METHODRS *

I U5, 15201 CHEMICAL GROUTING "

[ 43,1522 COATING SYSTEMS o

I Y45,15.2.4 STRUCTURAL LININGS *

F IS 15,200 CORROSION PROTECTION "
FO45 15 2.3 MAINTENANCE HOLE LEAKAGE E
FO45. 10 SEWLER LATERAL REHABILITATION Y
F945.la.1 RETABILITATION METHODS "
Fod45.1n 1.1 CHEMICAL GROUTING "

FodSlal2
Fodsinla
B UAS IR 1A
F G4ty

I 946.1

[ u4i,1,1
Fadil.] !
I"9di.l.1.2
I adnl.1.3

I 2din )2

CURED-IN-PLACE PIPE LINING
SPRAY-OGN LININGS
OTHER REHABILITATION MEASURES

MISCELLANEOUS MIFTHODS AND MATERIALS

PIPELINING
CURED-IN-PLACE PIPE
INLINER

PALTEM

PHOENIX

DEFORMED PITL




Bureau of Engmeering

SEWER DDESIGN

Manual - Part ¥ /97 F on
SECTION NO. SURIECT DA'T'E
Fad6,1.200 ROLLHOWN June-92

IFuda ) 22
946,13
F 446,151
F946,1 3.2
Fod6.0 9
Fadal4.1
Fodiel 4.2
(R FI I
[V PO I
[T HO
F9an 1.5
Fo6.1.5.2
F946.1.5.2
T 9463
F9an.2.l

I 246,.2.2
F916.2.3
T 9463
FYanai.l
94632
F910.33
" 946.4

SWAGT LINING

SPIRAL WOLUIND PIPE

KTHRLINK

RIB LOC

SEGMENTED SLIPLINER PIPE
DEMCO TERRALIME

INTERLINE

RINTUBE

VIP-LINER

PIME BURSTING AN SLIPLINING
EXPRESS

PIPE INSERTION MACHINE (PIn)
NPANDIT

MECHANICAL REFORMING

LINK PIPE

SNAD-LOCK.

MAGNALINE

LOCATING SERVICE CONNECTIONS
INSIGHT

GULECTRON

ITYDRO-JETCUT SYSTEM
CUTTING IN SERVICE CONNECTIONS



Bureau of Enginearing, SEWER DESIGN

Navual - Pact F (e F 900
SECTION NO. SUBJECT DATE
(R TN | GUIELECTRON June-92
Felisl2 HYDRO IETCUT SYSTEM b

F 46,5 CUTTING-OFT SERVICE CONMECTIONS AND ROOTS "
(BN AMERETE PROCESS "
F916,5.2 AQUACUT SANDIET SYSTEM "
F916.5.3 DRITEING EQUIPMENT "

F 946 5.4 HYDRO-JETCUT SYSTEM ™

F U166 AMER-PLATE PVC T-LOCK -

¥ 450 REHARILITATION LIFE .

F uil INTRODUCTION 2

F us2 REPLATEMENT PIPE LIFE !

F o33 REHABILITATION MATERIALS Y

I 960 LEVALUATION ASSESSMENTS ty
el INTRODUCTION "

I 6z MONITOR &

1" 063 STABILIZE 2

F 964 REHABILITATIE k

I 965 REPLACKMENT 2

F U0 METHOD SELECTION PROCEDURES e

F a7l SPECIIC APPLICATIONS v
Foi2 SELECTION CRITERIA *
Fy73 SCREENING ”

44 LIFE CYCLE CONSIDERATIONS A






