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OF GLENDALE 
SANITARY SEWER DESIGN MANUAL AND STANDARDS 

1.0 BACKGROUND AND GENERAL INFORMATION 

·1.1 BACKGROUND 

The City of Glendale {The Cit)•) is a ChaI1er Cit:, located northeas.1 of the City of Los 1\n{jeles in 
tho S;:m G~.bricl Mounta.lr,s. Glendale's population of approxlmotct1 200,000 rcs!<lcs In o•.:or 
75,t:<J:) dv.'lllling unit!> wilhi11 a ;.l().($.1:q1fo1rfHnila nmH. Tit.ti City's c;u"ent pl;mniuy ertorts 
estimate tha1 Glendale's popul~tion is proilKltec:I to ref.ch appro)(im:ately 225,000 by the year 
2030. 

Thtt Cit:,, or Gl0,,:Ja!s'& Ei:Xisling w:u:;Ut,,•c:1;ta, colladiou syst(efm Is oomf•nisfid or four typto> of 
f;.l(;ililiR.i.. lh~~A focilitit1s tire: 

1. \oVastewater colle<.,'tion system pipelines, 
2. Permanent wastewater monllodn~ mete11ng slJ!ions, 
3. One ',WlSIO\•l.:itcr pump st.itlon, and 
4. Co-ownership Inn waslewahH lf8Qtmont faci!lly. 

Th~ axii:.ting waa1ewat13r OOltP,:;tion aystem within Glendale <:Qntains flppro;icimatel~' 360 miles of 
underground \ V8~itr'11':-1lat pipeline$. ThP.!U! pipP.lines ~noP. from 8 inches to 36 inche$ in 
diameter, with approximately 87% of lhe system being 8-inch. Waslewater collected in these 
racili~es is co,wey!XI primo,ily by gravity through o. "trunk" waslewatcr p;peline system to 
rcglonQI Interceptors for treatment at the l-l;•por1cn Troatmcnt Plant (HTP) or the LAG'WRP (Los 
An~Jeles Glt:11'1d;>.l& Water R13clamauon Plan!), wllh slu<lgt:1 dlscharg&d to 1he ttypofion System. 

The C.:ily of Gfandt1le'a existing was1ewstar &Y6tem conveys waeteweter in a southeriy and 
suulhwastArty dimr:tion to tha Ln r. ;-\ngP.!P.!. Nnrth Outf::i11 8F.',\'Ar {NOS), ?(l(;,1t(:!ci ~➔long HtP. tos 
Annefes Ri•,er. Clendflle's 1opography, in combinatioll with the Ph)'sical con1ig1.1r:a1io-n of the 
pi1>ir.g 3nd 1>umping s:,•stem, has diviee<I the City into se ... en major dmina{ie basins or tributar1 
o.rca.s. 

VVm;tawrllHr flnw:,;. ;in~ BG<:urnuluh:id h~, thci wt1sh1w.tlBr pipa!ioo ~yatam in aE-1v~n di:.lrid dr1;1inHga 
basins a.nd then meti.eured at pre::,cribed locations prior to final discharge to the NOS, the 
primaiy trunk line owned and operated by the· City of Los Angcle,s to convey now to the HTP 
and the Los J\ogelesMGlendale 'N.:,ter Recl-amatlo!l Plant. hl the last few years. Ule Cli)' b)st.:illcd 
pnrm.1!lcn1 lnlln'8 flow mc:erlr.g fadllt!os to r◊J)l ;)t.A thA pcmn,mont flum~ for.lll~ s thot had 
KHrvad Iha Cily for :1/.1 lo <ICI )'P.Hra. Thase mela1in9 ~talinnK pro\•i!te nng()ing lluw dHIH fur h illing 
consideration~ \vith the Cii>' of Los Angele:;. ~nd are used as ihe basis of existing flo•.v conditions 
for <levelopil'lg lhe Wastewater M.:1ster Plan Update b)• l<enned,-MJe1,ks Consull~nts (K,'J ) (See 
f-tgurc 2-2 for basin designations and outf.:i!l locallons) . 

The m~jority of the City's ,,,~s.tc•N~tcr oollection syslem is composed of \'itrified clay pipe (VCP) 
$(Mer llr.<:s. VCP Is .:, commonly u:-.cd S(N/Cr pipolk1c) ,natorla l o.,uJ Is gc-:1)t::rn.lly considc)(Od I<: 
f')rc')\'l<IA rAliA!)!~ Mrvlr.A for <MH ,lo ~f,)rt.. Ai:; one of thfl oldAr munieipa:m~i:; in lti:; rAnion, thA 
Cily'x WHSIP.w:-iif?r ::!yst1-em c:onl:..imc m:-iny older pipeline~. In fl.mt, Rppro:<im:e.t~I~• hHlf of thP. 
waslewater system Is over 75 years old. 
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Tha City OWI\S, opsrntas, and malnt~lns ooo was10•1,•a.tcr pumping s1Qtlon, the Domn Street 
\o\';.u;f~)WHlar Pumping Pl~nt (lift l;IH!lun) 0ml fi(ti,; s~v,aga from r.111 exisling, 18" l(urlk oow&( 
pas&ing undar the Verdugo Wa6h Flood Gontrol Chfmnel. T hi6 facility w<11.> r::iiginally conatn:r:tarl 
sometime around 1930 as a below ground. bi-level iacility. The last major reconstruction of this 
un stotic,n was In 1 !J.82 whan upper lovel aod ground level structurGs \o1crc oddod. 11-.e- 11ft station 
i,:; 11.>r:nterl at 9B7 W. Doran Stn,1at :in llm w~starn m:yl~ of Gkmda?u Cit}' limits mid <Jdj,.1co1ll to 
1he sou~hea&t corner of the contluenr,a of 1he Ver(h,190 Wash Flood Control Gh,tmnel and the LM 
Angeles River. 

1.2 GENERAL INFORMATION 

1.2.1 PURPOSE OF MANUAL 

ThR City of Glanrh1IP. S~•mil::iry Si,r.v~r Dr.sign Manual ~ml St;,ind:-ud~ shall ha cilffd routiuffly in 
the text as the " COG SS Mflnual • r;r just 'SS Manuc1r. The City of Glendale shell be -citAd Hs 
either the City or COG. 

Tha purpOti0 or Ille COG SS Manua1 it. t..a p,ovk.l<il a conslslant pollcy und0, which certain 
phyi..i\,:t;il m;per:ti.. o f i;::initflry SWh'flr da.si9n will l>H irnplormml«:i. Thu COG SS Mm1u.:I sh;)II 
g.<1vem all conatruclion t:1.m.l ll1Jgro(.li11~ of all public til'ld privt:1l~ t1ti(1ilQ1y S8wC;Jr rt11.:iliti0s ond 
applicable wc,k ·Nithin its service are;:1s in the COG. 

The permanent sanitlry scv,cr ktcili1ics sh311 be provided to all propert~• (legal lots of record 
croatod by a l¼)rtltlonlng or subdMslo1, of land per tho Clty's Municipal Code). All now 
du•1olopmcnl ~lwll provide·: for .in cx.lum;iun of f·>ublic; S(,•'wC( lo upgrn:Jiont p(Ol)Cr'lics. 

Tha COG SS fvl»nuHI CHnnot pro•.•i:Ja Holutions lor HII ailmdiuuK. II ia 11UI inlfffld9d to 
1.1nreasonably limit {lny innrwative or cri:;~ti'le t.ffort, which e,:oul<l rasull in hAltP.r fllmlii;.•, <>'JSI 
savings. or both. Any proposed departures from lhe SS Manual will be judged on the likelihood 
tho.t such variance •Nill produce a oompcn~ 1ing or coml)(lrable result. in everJw.Jy ade,qul'ltP. fQ1 
the uter and ,esldent. 

Followin~ from th.~ above p,upose·, the 88 Manual hi'IS the objacliv& .cf C:e~top:ng a SQnlk"'lty 
~ewer systP.m which win: 

1. O<.: consistenl with the Cit)' of Gkmd.:ilo General Plan, and lhc Sanitary Se\*ter lvfoster 
Pio"; 

2. Btt 0J1u;ii-hml wilh thn Cit}"s Policil~s nut.I Codas: 
::t. Be of adr;q1,,1ate-dee.:nn 1o r,any the f.lXPScll:id fk :w, within 1heit dflsign liie, ttnd at sufflGiHnl 

depth to serve ;:i,djacent ))loperties; 
4. Hrivo suffld om suuctuml sHcngth tc resist all external klads which 111.iy be tmposed: 
5. Sc; uf muh~ri;11.s m~istanl lo bc'llh corru~•iun .:ind cro::.ion thn)u{lh its ecslgn life: 
G. Be economical and safe to bt1ild and mf!inWin; and, 
7. Prc\•ent infiltrotion and/or inf?ow of ground end $Urface v1,;1tP,rs. 

Allmrmtc; matrnhll:,; ;md rrmlhodt; will ho i.:on::.idon~d ror i.Jf)f>u'>'lul on the b,.1:sls (Jf these 
o!>jectives. 
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REVISIONS TO THE SS MANUAL 

It is a:n\icipotcd thi'.1I (c,•isions to tho COG SS Manu:,I v.'111 be mode from limo to lime. The dote 
oppaafl,,~ on the utla paga of lh<:J COG SS M&nul!I iii tile date of ma letoo:t rnvls!on. Usors 
should U!:',e the lafr~s1 issu~ for the wmk. cc.mtemplaled. 

The design oi the. following arc cons:dctod spcciill pro!:llcms and arc not covered in det~'I in the 
SS Mi:inusl: 

1. Sewage Pump Stations 
2. Force Ma.ins 
3. l f8;)hlltu)l Plar1U; 
, . Oulff-lll Sewers 
5. Regulating D(wices 
6. Flow t.+1easurement Oevices 
7. Hydrcgon Sulnde and/or Hazardous Gasses 

KMlaw and tiJ)µrov&I of lh(t at,0•1(::1 til)!.iCial p1obl8n'ltl by thEI City Eo~int1er ~hall bG ,aquirE!d. 
V,'rlen rnquP.sterl b>• thP. Cit}', h1H design r:alcul~tions sh::,11 be sobmittatl fm rnviaw prinr f(l 
1;1pprovl;ll, 

1.2.3 REFERENCES 

1. Clly of Gt.;indal<,i Munlr.lp..1I Cf>rlA {CGM}, Puhlir. SArvlr.os-llllf> 13, SMver System Tille -
1:iAO 

2. t.il)• of G!P.ndH!a, CIP Sr:(-lc:if'ir;Hiions 
3. Cily of Glenda!e Kennedy/Jenks Updated \11/asteVJater Maeter rIa.n, July 20U7 
4. City of Los 1\nseles, Aureao Gf Engineering, Sev;er M3n1,1('tl, ,Jone 1997 
5, WEF Manual of rractice No. F0-5. Gravit'/ Sanitary Sewer Design and Construction 

1982. VJmc, Polluliofl Contr<1I FcdcnltiOI), 'INashington. O.C. This is also ilvai!oblc ;1s 
ASCE Manual No. 60, ASCE.. Now Yori<. Now York 

6. GuiUHlimn, fo( Iha llrµ!1,:1J°1(,)nlaliun of Iha Califomia l:nvirow11Ar'll<.1I Ouafily· Acl of 1U70, 
t.ily of Los AnHalas, Hf:vii:;ad 1-27-A1. 

7. WEF Manual of Practice No. 1. Safety and Heallh in Wastewater Syetems 1983, 'v'.'ater 
Pcllution Con1rol Federation. ~"l~shing1on, o,c. 

8. WEF Manual of Pracllco No. 7. Operation and Malntenanoo or'Naste·Nate, Systems. 
1!:80, Wale, Polrulio11 Cuntml Fc}dumtioo, 'v\lm,hir;uton. O.C. 

1,2.4 STANDARD SPECIFICATIONS 

Except where the SS Mamml provides other dlrccl!o:ns Design ~nd Construc:lon sho.11 bo done 
lo ;)CCordanct) with: 

1. City of Glendt-ilt4 ~.-4onk:ip:;;I \.~de. 
2. City of Glendale Speclffcat!ons, General CoI\t!.ltlons. 
3. City of Glcnd;;lo S!andmd Plans:. 
4. Standard Plan~ for Public Worka ConstrucUon, latest edillol\ 
5. St~ncfarri SpP. ;,:ifi~~➔fon!:- for P'-Jblii~ Work~ Con!;!mction, latet,l ::fpprr,w,d ~1.!ition :-md 

s.upp!ement, 8 tllldl.ng- Nev;s, Inc., Los AnG'eles-. Cal!foinla. 
6. Couudl Appro\'cd Ccmdil:rn1s:. 

(19,'iflOH COG SS >.fr! 01.1:;! 



1.2.5 SEWER CONSTRUCTION PLANS 

Tho ~mnil~ry sm·mr ;slims ••re i1!-:.:nllrk;J wilh ;; nmnb1)r "3• rull::wnd by hy1)hC:al 3 m 4-digil 
numOOr (3·XXXX), The m11nber t1ht1l1 !a, lt.tken IH>lfl lh(;I Sawtir B.:<Jk Bl ll;;l8(, nexl llUHlb<:,( ii\ 
order after tho last one rccordod in the Book. 

1.2.6 DIGITAL SEWER CONSTRUCTION PLANS 

~•1ost (but not all} of the constcuction sewer plflns tire av~ilable as a digital fi le. The imaoes can 
be found at: 

\',9erm31,lme1g0i. 

located within "Images" are folders named{actually numberec!) corresponding to the t}'Pe ot 
pion found within, I.e. 1 for 1-:<xx street plai\s, 2 for 2.xxx alley plans. 3 for 3-xxx sewer plf!ns, 
fflG. 

Moat or the!fe irnt1ges were conwrted into TIFF im1;1g~i frt:m rnict0film. Auy m1w or mil:!~in~ 
pl~ns me scanned as PDFs. 

In order to map the CIW's u1illtk:s using the GIS system, the Oily has been divided into 169 GIS 
Ul"s. 'I llQ eloctronlc S~\\18(Atl;)S was C(8(1tGd by inappfog a11 ·1 89 GIS tllos. ThQc plans/GIS 111cs 
•:•m ha ar:1:a~sm-J al: 

t l:\GISUh\t,,k-lpping PDf!{\SJfwar r>DF~\24x36\24x:¾S'.TILE XXXX 

1.2.7 DEFINITIONS AND TERMS 

At>b1ttviation oetinition 

AAF 
HC 

ADD average ·day deman.d 
ADWr avoa,ge dry we.3ther now 
APN assesso, ~reel numb~r 
AWWr: ~var<!!Jl-) walv.-salhar flo•N 
HMP Aaat MFIOH!Jarmml l-'r<1cti(.Ai:, 

BOD biochemical oxygen demand 
cl cubic feet 
crR C(.-<.I0 of Federal Rcgulallons 

CI.Jbic feat !')Ar 1,8Cond 
CIP C~r,il:31 lmpmv~mf!nt r>rogrNm ""' 
Did de1>th to dia1neter 
dlo. Diameter 
L>~P Downtown Speci6o Piao 
OU r,lv;elling unit 
DUlac d.,,,elllng units per acre 
CPA U.S. Etwi,orlincnlal P,otcciion Ag<m.::y 
EADWF ExisUn9 Av~i~ij~ o,y \'V~1:1tht1f i:1ow1:1 
F/\OWF Foh.,re Average Ory lNeather Flow~ 
FEM/\ Fcden:d Emergency Management Agency 

1,o,·2coo 
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DWF 
FPW'.'YF 
fJ>$ 
GIS 
gpad 
9pcd 
gpm 
hr.:f 
HGL 
hp 
IITP 
1&1 

IWPP 
JPA 
K/J 
KWH 
LA 
PDWF 
rY'/V'IF 
Pr 
RDI 

ROI/I 

SERVICE LIFE: 

Fotore Peak Ory \l\'e.:stther FIC1ws 
Fut1.1re Peak Vlet Weather FIO\vs 
fool pct :,;(a:orn:J 
Q$ ()!)(i;tphi(; infOflll81iOn Syiitt'im 
gal!-ons per ;:icre d,;1y 
gal~os per capita per da;r 
gallons par mlnulc 
hurnlrad r:uhiG laal 
hydrt'l.ulic g rf.de lioe 
horsepo-wer 
I !ypcrion Trca1mcnt Pkm1 
luliltr.-itiun ;md inllow: Thff wm>lti,•,ah~r compol)Blll causf1d by rainfall~ 
depenr:!ent infiltra!i~:llinfkw, {RDVl) tmcl 9ro1mllwttlm iJ1fit tmli011 (GWI}. 
industrial \'13t1e pretrea~inen1 progrf:lm 
Joint Powers Agreement 
Kson<,rdy/JAnks Cot)tullaoti 
kil:wmlt hour,; 
C.:ily of Lu& Arigtfl~~ 
pe~k dry we~ther flow con$iSU- of pP.<tk sewRge flt.>•J.-s plus (Wo/1. 
pe~k wet weather flow consiem oi PO'WF pl\,a R.01/1. 
Peak Fnctor is P0 1NF//\O\A/f, 
rainfall dependent lnfllrn1don conslGts of mlnklll that enters lhe co.llecllon 
sy:.lmn lhmugh GV.JI. 
rainfall dapendt:1nt lnflltrntiM/inflm\l ROI/I r,ansl~ts of ral:ifall that cntcrn 
thw c:olli,;ction K)islam lhrouyh lmlh ROI (inlillraliOll) Of'Hl $WI (inno)N) 
oo,,rceg. 
The opem1icnal life of a sewage facility which shoutd e)'oel5d the d':l~{ln 
period of the r~citity prov?ded it is r.Sesigned, oc.nst,vcteri i:1nd ml'lint::iined 
properly. 

STORM'NATER IMFLOW (S\11/1): SWI consitl.$ of wlnfoll run<1ff lhal enters the system 
through direot tonnoctlons such ~s cmch IXlslns. downsl)Outs and i rrca 
drnim;. 

TRIBUTARY AREA; l'he lribuhu y E1re1:1 of l:l sewage systAm (;(ITIJ:oisls of ;l!I arom; which 
conbibute flow to the sewe, by gravit)' a.nd/or force nu,in diecharges, 
ThcGe Include Gan!b1y sewer as well as Iii nows. 



2.0 DETERMINATION OF DESIGN FLOW 

2.1 PROJECTION Of FLOWS 

Planning to, lil 8 &:::ooor11i cii:1I l!A,•ff!01J1m,ml or a t.Bv.&1 i,;.y~tam , 0qui«:fti irtform:tlion un 1;umml 
n,;w~ tmd fonmn~ts <>f futvl'(:'I ftc)'t.'R. A ~anit,tll')' 6r;w13r ha~ two mflin fon:::lions: {1) to carry tha 
1;eak disch~rge tor which it is designed, and (2} to transport suspended solids so 1hat deposits 
in the sewer ~re kept to a minimum. Therefore, It Is osscnllal that 1ho sowor hos a<lf.lquate 
cn.p-ncily for the j)C~k How ;Jnd thot it famdiun:.,; p,or:ctly ill r'r1iniinu111 flow:.,;. 

Th8 pr.sk flew clet1mnine$ 1ha hyr1r:➔uli(~ c~➔p3cit}' ot af?v,•er!:t, p1.1mp $l::ttions :;ind tre.;1tment pl3nts. 
Minimum fle1ws must be oonS:dered In deslan of se\vers and siphons to Insure reasonat{e 
cle,,nsi ng wi!ocitics. 

Th0 P.lannmt~ rnquirari t.o rlatarrnine thf! design fl(lW in ~ S{'lnrt;.:lry sewi:,r ;:•re as follows; 

1, Tribut3ry A,ea 
2. Design Period 
3. Pupulatloo Gstirnatt. 
4. Lund UHc1 
5. P(;lr C1,,:1pi t~ Ft<Jw1:1 
6. Residential F!11ws 
7. Commerolal Flowe 
8. lndustrkll Flows 
9, Major Po!nt source Olschorgos 
10. hl61tra\lor)llnrluw 

Tha \Ntit:i lawatfft 8)•sl tun M~Hlar Pb•m pmpsrad ?1>• KannedyJ.lenkK Conau!bmts for the City in 
199B, ;md upda~P.d in 2007 (lJpr!Rled Wastewater Sy~tem Master Plan) evalo~ted each of the 
required elements. The Master Plan analyzed the City's existing wastev,ater system inaking 
reoomment1a1ions for upgrades to h;indlc future gro•Nth anc!. development wllhln tho C)(lstlng 
u(oan grow1h boundary. In the prooess, flow design C(lt8r'ra werfJ establls.h"'d to meet flllure 
system demands. 
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DESIGN CRITERIA 

Oasfid on lht. inputs from va,iovi:: City r>ep::111ments, recommend~ti·ons pro\'klcd in lhc Up(l~ted 
\.Va6tf;'lw&ter System Master rlan prepare-j by K'J COll$1Jlto.nts for the City, ilnd {jencral 
standards for 1ho ·,wlstc:vmt~r r.ystcm d~~lfJn, lhc followlno f1ArflmAt.A1i:i 111& thf:I b~sis 1or d'8Si{Jr'I 
of tho wast-OW;)l(H s~•Sf<,lt tl iJ\ lh!;i Cily (Jf GhmdHIH: 

2.2.1 TRl8UTARY AREA 

Colomdo Flurno 
Che•"-• Chase Flume 
Doran Pu1w1 St~tion R~H1in 
Oman Fluma 
Elk Flume 
8alemiSan Femando Flume 
T\•bum FlumA 

For the sewer main to be designed, the ~mloag& basin mut>I firnl lla idantilittd. Suparimp◊l:iff 

the land use map on lh<: dmll)agc basin h::-undury, mid detP.1minP. thP. hihut~ry areas of thP. 
specific land use locatod within tho droinage basin. 

Gu lo hllp :/.'v,ww.c;i.ulRnrla!?..c:R.m;/gmr:1MP.p!- for zonino maps. 

2.2.2 DESIGN PERIOO 

The des~n pericd is that k:oglll of t•uic Um 1;;ipm:ily of !ho :;w...,r-tr.;19r; (f:cility i,-; f-mticip~h;d 1n he.-. 
~.<lequmo to service Its Mbutary area. ll must bEI ti8ta,rni1)1;i(I IJ(;llvre 1J~1::rign of U1.e facilily it1 
commonood. In ge,m&ral, th(-J tJa.sigo aim il-i lu luova Um s)·sfflm flow c-:Rp.-i<~ity r,eriod eqv~I to the 
struc}luml life of thA r,ipi;. V<;P l~i;t& 75 •100 yearl\, however, th.e pl~nnlng/zonlng horizon Is 
lypically 20 • 30 yijQftl. 

2.2.3 POPULATION ANO LAl~D USE PROJECTIONS 

Current zonino or pmj&<;l~d lfllld uHff c;h,n1sific:gtionH (aH pr~s~nt~d on the City·$ Zoning Map) 
shall !m u:-,mJ in Est,im~tinn r,roja.-::ted sanitary sew·age flow. A sev:er flow coefficient has been 
c~lcu~ted for each zone i.e. per land use classificatfon. i.\ sewer oocfficlont was Lit:1ivcd b~• 
(:(mverting fvture wristcw.itcr flew proJocllons fot prcjoc~od pop1.1lat1on and enlp!oymant 
cccupyln,J lhe dlfferon1 2011&s pe, City's Zoning M<c1p. 

2.2.4 PER CAPITA FLOW 

A. Exisiing \Vastawf!tar Flowa 

The City h.:i.s inslaUc<I seven pcrmanont flow motors 11\ tho ootloctlon sysle,n lo fnQli~ufti Ille 
vclume or wostcwalcr i>S il lc.)w;s the City, ,m,) is ..:ollc:clml b)• (ncilities ovmad i,md opar<ltad b;· 
1ho Cl1y of LM Annele& (ex<:apt for the Los Angeles-Gleridt1Je 1Nastewater Reclamalion Plant 
'NhiGh is owned 50% l;IJ Glencl.?t!rt). B:-tscd on w~i:tcwo.tcr f lows and minfnll data ~Jnthorcd a1 
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Uni~ Im:Ileriny ~lttl¥Jn3, i.lWH:t~i.t <.Icy wa~thal' f:Cw (AD\IVI-), p(Wk d(}' W88lher flow {PO\.VF), Dlld 
pe;:ik. wet weather flow (Pl/Y\tVF) faciors were developed for P.;ii-:h nmladng i-.tatioo and draim:1ga 
basin. 

B. Future Wastewater Flows 

Future w;.,stm•roter flew projections a,e deri•1ed by developing unit wastewater flow lactore under 
eul'Mnt cont:iUons a,r,d applying- these foclors to tho populot!on and cmp!oyment p:ojections 
daveloperl t>y the Cily, provitlnd in Iha Trdrfi(~ Zona Area (1'A2 ) aoaiysls data set, and as 
presented on 1he zonino map, (Downtown 8pec:i~<: Plan and (;(:lneml f' l;m). 

r he Clly's Ql(ISlin,g overago annual flow In year 2007 ls ~pproxima1cly 17 MGD. The City's tot~I 
avaui9H annu.;il wHi-.l0w;Jl~u it. proj t.c;t(id to iocn,ast:J I<, app!O)(lmatQI}• 22 MGD by the year 2030. 
an incree.ee o1 appro)(imotely :w%. 

2,2,5 AVERAGE DRY WEATHER FLOW 

AvAragR Ory WMthAr flnw (ADV!/!=) Includes :lvcmgc dnily sewage flows ilnd GWI. /\OWF is the 
hmdH for <~lcul»tion nf PDWF. 

Q ave (cfs);Area (Acre} x Sewer Flow Coefficient (cfs/Acre) Eq. (1) 

2.2.6 SEWER FLOW COEFFICIENT 

Sewer F!ow Coefficients can be found in the SewerOesi!-lnCalcvla!k:1nTemplt1te, App~ndlx A of 
this Manual. 

2.2.7 PEAKING FACTOR 

A new pe,:1kin.J futr;lor equ~tion for the Ci!>• w.-1~ davHloped in th~ U;:i<farl~::I 'Nast~wal&I' System 
Master Pltln by K/J and ie provided as 1ollc'N3: 

Peaking Factor (PF)::: w0,1815 Ln(QavG)+1,76, fO In mod) Eq. (2) 

"Pe{lk Factors~ are 1he rP.lationship betw·~en uvernqa d;iil>• dr/ w,-m thm Oow ;111d th~ highest thy 
weathe, peak of the year. l\S flows increase. the peak factor decreases. 

2.2.8 PEAK ORY WEATHER FLOW 

The Pea!<. Dry Weather Flow {PO'Y\'f ) includeti peak e-ev,'ti.ge !Iowa and GWI. powi.: ie- lhe l>tu>i$ 
for selee1tn,J a pipe size. 

PDVI/F is determined by moltipl;-·in!) Al1\l\'f ljmM A r:fl~l<inq f~ctor. 

Qpcak~(PF) x Qave Eq. (3) 
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DESIGN CRITERIA FOR $EWER PIPE 

Tho a ltarta for design of sewer pipe lncludos 1ypctslzo sewer Hne. design period. dcslgn depth 
ur flow ;md POV.JF. 

TYPE/SIZE SEWER LINE 

Twnk, interceptor, outmll 
ar.d relief sewers - sewers 
18•1nch dl."lmc-tor and aroator. 
Later::;I !)eWf:!fS - sP.Ners 
15,lnch dlamettr and smaller, 

"Depth of flow in the pipeline is based on (PD\11/F) 
D • dop1h of flow 
d = t->ipQ diame11.,1r 

DESIGN DEPTH OF 
FLOW' 
ld/01 

0.67 

0.5 

"Through the- creation o1 the /OU7 M{lt-ter Plftn LJpdatf!, the City ~dopt(:'l(S nE:iw 5ewer de,;.ign 
criteria. The two oomponents of the new criteria a.re depth to diameter criteria (Old}: ~II 
pipelines 18-inchC$ and grc~ter should noi exceed .67 Did under k•ture pe~k wP,t we::1ther 
oondltka1s, and p!pel:nes !es:. lhan 18-!nch should not exceed .S O/d, These reoommendatlone. 
arc bt)S0d on 1ho need 10 moc:t new State rcgu!allons for !ho use of a wet weather des¼}n 
c!il~r;Q, me P.OOl ls lo inil,tmI2e potanllal tconit.1.-~• S(IWOr O\•arRows (SSO's). 

2,3 HYDRAULIC DESIGN 

2.3.1 TYPES OF FLOW 
(Also Refer To LABOE SS Manual,Socllon F 240) 

This S0(;1i()r) en hydf.:!UliCS of S8WS1S dools ooly ·Mth un:rc,m llO'N empI0,1ng lh8 Ma.nnlng 
EtJUHtion. St~mdard h~•drn1dir: hundlmuki; should bu ~;onsu!tud fur &fiodal comlilio111.. Since tl1() 
flow charaoteri$tiCs of sewttge and water are $imilar, the eurfa:;e of the 1Jewage wiU seek to levQI 
itself when introduced into a channet with a sloping in·.ierl. This physical phenomenon in<luces 
mov6ment known a.s gra•.•lly flow. Most sewers are of this type. The flow In a pipe with a free 
wah:r :mrfm~c is ddim:<l as or,l:n chrmnol now. 

Stead;• flow me.;;ns a consWnt qvantiw of flew and unifo,m flow me:.:.ns a ste(ldy flow in lhA 
same size conduit wllh the same cleI>th and velcciiy. Although these conditions e.eldcm occ::~1r in 
r,rnctlC'.<:. It Is ncccsMry to as.c.umc unlfoIm Row condition:,; in order (o s!mplify 1hc hydraulic 
dtt~ign. 

There are times when $ewers become surcharged. encoun1er obstacles requ!ring an inverled 
siphon or pumptng. Undet thcso oondlUons, the sc•Nor l!nc will now full and tc unc:c, hctid or 
inl+umt l prat.sura. 

Three dislinct t lope lines are commonly refern?<I to in h')-·draulic <!esign of sewers: 
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1. 'lhA S!ui:,~ of lh~ lnva,l of Iii~ S1:1wer. ·1hls iS fixed io k:-c&Uon and 018v.olin1l by cont.h\.1ction. 
Fxc::P.pt in r~re Cr:lses, the inv~rt $lopes downst,~~m in 1he dirr.diun <:f ftnw. 

2. The Slope of the H~•drnullc Gradient (HG.). This Is somelimes rofcmcd 10 as the water 
surfal.!t). 111 oplm- dm:in(.I lruw, lhb1 is lhff top- surhmti f :f 111<.J Iiquid flowif1Q in lhs ~w&1'. l:.:XC'hll)I for 
a few ctiseti;, the hydr;-J~llic gradient slopes dC1,'Ym1(r~m in 1he (lin:1(X1>n of flow. 

J. Tho Energy Grc.~lcn1 {E.G.). This Is loc"tcd above the hydraulic graC:!ont, a dlstnnoo cqunl to 
Iha VP.lot;ily h~d wh:-t.:h it. tin; valm:ily w.:1uarffd di•tidffd try lW<I UOlQ~ th(cl acc&l0rat10 1duf! to 
9,1;,vih• {\•?/?!)), 1'his slope is alwf!ys downslrf:;tm1 in the d iret.~!ion of flow. 1-<.u uniform fk:w, thP. 
slope of the energ~• gradient, !he slope of the hydraulio surface a.nd the slope of the im•ert are 
parallel to ono another l>ut at dlfferont clov.:i.tlons. 

2.3.2 SUPERCRITICAL AND SUBCRITICAL FLOW 
(Also Rofor To LA BOE SS Manuol•Scctlon F 242) 

In the scwr.r s~istcm. 1hc hydraulic stud·y nnd flow t)'po dctcrmin:Jtlon is lmp:Jrtant 10 meet 1he 
rol!owin1-t hydrwuli<~ mqui1arn~11ts: 

1. The •1elocity mi1st be &ufficiantly high to 1>re'lent the dEtposition ol solid& in 1he pipe but not 
high enouon to ind~•ce excess.i•,e torbu!ence. The minimum ijc:ourintJ •1elocity is 2 fP.4:!l f.>P.r 
second (fps}..Clay pl;)e Is being used successfu!ly where •:elocities exceed 20 feet per second. 

2. Camiul c1m~id(m1tion :;h::uld bHgivm1 irl lhc do:dyn of sewers to iJVt1it! hydmul;C jump:;. The 
rwid (.l(;lcni~Hl¼J in f!uw val<..'<.;i!~• t!crotil:! lh& juo1p ma~• result ill depo-t:,ili(m of solids in Ill~ 
dnwnshe,~m conduit ~nd the tmbulent::P. causr,;s tha r~IP,HSP. of tmlfidP. g;.ii.;as h0ld in i.;oh1tion. 

3. 1/Yhere changes are made in 1he horizontal direction of the eewer line, in the pipe diameter, or 
In tho qrnrntlty of flow, invert cle:vatlons must bo adjust<:<! in suc.'l ~ mtmn.or that the cho.n{!<.: In 
the cnor{I}' gm::Jicnt <.:!cva.tlcn allov.·s fo, the head loss. 

ti. Swnihelry st.wt)ra 01rough 15-im:h tlbun&t!.i -W18 nornmlly t'.!~slg1,oo to (un IU:1lf.ru11 al pQ&k flow 
an.d larger sewers ~re designed to run up to tv,(l-third$ f\111 st paHk flow. 

In gencml, tho design of snnitnry sewers shoJI be based on steady unifotm flow analysis 
&mploying ti:~ MHOl'lit ,R Ec;ualicn. 'l I~ E11glM Qf sJlall bs abf~ to ld€1nllfy flows l~•pe: suparcrillcal, 
sulmriticfll Hnd (~dtic;HI flow:.. Be:~nul-lP. l!uws •Nilhin 10 lo 1b pmcunt of <:rllicul doplh are likdy to 
be ~instable they should be avoided. Computation of "critical depth" ie neooil:HH)' to o'etermine 
1Nhether flow may be supercritic~I or subcritical. Normol flow depth is compared with critic.:11 
d&plh to dEill:)onln& i( Row Is su~e,cr!Ucal or s:ubcril!cal. If normal flo•N depth Is abo•1e critical 
dHp!h, 1ha flow is Huhr.riliGal. If norm;.il fl:-;,A' i.h.:i 1th i:; hHlm\' crili<:<11 duplh, U10 Oow i::. :..u1">1-:rtri li1:;.i l. 
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CALCULATION OF PIPE SIZE 

A(h.: tlu; dei:;ign t':.sileria hw.•0 ln;i,;n d01auninad lhA (flquit&d pii:;tt si.::a fMJ}' b& (~fllculat.;id using 
M-0nnin9'a formula. 

0 • 1.486 AR"' Sy, 
n 

where, 

Q = Flow, cfs 
A= Am-'1 ol flm•/, aq. 1t 
R = Hydr1;1ulir.~ r1;1diu:;; (AtP), ft 
n = Roughnes.s fa.ctor 

The pipe size Is rounded up to the nco.rcsi st1ndnrd siz¢. To account for 1he discrepancy 
in lhtf d&si9,, periOO, pip0s atQ si.i:ed to minimum 2 size diam&ts,s larger than th& 1=1xistlng Pii>e 
mulim onP. adc!ilionHI pip~ r.iz« is m!dad. l hH minimum pipe si:m i,; 12'' dimmdar for 111:w 
installations. 

2.3.4 MANNINGS ROUGHNESS COEFFICIENT "11" 

A M.-10-nlng's roughn~~s confflcl~nl of "n" ~ 0.013 shall be used for sizing gravity sov/Crs. This 
~•1a11nin1,fs rouul111t1m1 coi+ffoiffnl 1:d11;.II IJ0 uaa~I ra.;.it.1tlt!a1m of Um type of pipQ &f)(.Cillad. 

2.3.5 MINIMUM VELOCITY 

Gra•llty sewers shall be c!estgned for a minimum velocity of (2) two fps using the POWF that 
exists at the tirne the pipe i:-; placed into service. 

2.3.6 MINIMUM SLOPE 

The minimum ecou1ing ,•elocit:1 i& t\•,o 1ps (recommended lhre€, f;n~). The Cil>' Engineer approv~I 
m~1st be otitainerj lo ,,se fower ctesign \'elocities. ex.c~pl in the extreme upp17r re~ch~s of the 
sysle,n w!lh a few coniwcilons. In these c..,ses., 8•1nch diameter mlnlmt11n pipe size and 0.0044 
rllrl rniuiomm slopu will t;oV<.:m <.:xc,:pl for tho l;Jsl upstrour"n r<mch to a tcnnlool maintcnoncc 
llOl(:I Wh(H~ 0.0060 fVfl ll'liflimum slope Wlll 90V81'1l. 

Slo1>e Rates -All grades for sewer pipe shall be given to a t110ustl.ndlh of one peroont or 
sloi:c to five c!cdm~I ploccs. 

Diameter Minimum Gmdc Di::imotcr Minimum Grade 
(Inches) (per oorn) (lnchos) (per oon1) 

6 2.00 (H.C. only) 15 0.19 
fl 0.40 mi11i1nmr1 18 0.12 
ij 1.00-c!tn::ireble 21 0.1U 

10 0.33 ?4 O.OR 
·12 0.26 
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\11/hen it is necessary to provide flatter grades than the standard minimum, pre-approVi:11 
Is roqulred. 

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

!=or slmi9ht throu~Jh Gow, the·: invmt drop sh;lll bo t rnoi:iutod by multlpl}•ing lhc diarnctcr or lho 
MH in fest limes the averag.e slope of the inlet and outlet 8ewers. 1Nhen posslbl~ to attain, the 
minimum invert drop across a MH should be 0.10 foot. 

!=ut ~ido inh•I flow into tho Ml I llm invc)rl drop t.lC(()$$ lht'.:" MH shall be computed by multiplying 
th~ diumel(:!f of thEI MH tirne6 the tl'/(;)l'tl!,J(;I $!()1)8 or 1htl ~:Ma illltH &Od ouU8t SQWElrS and atJdltlg 
0.10 foot. When possible to ohtain, the minim,m, in'ler1 rlmp lw.lwRF.n thA side inlal -'Jrtfl lhA 
outlet should be 0.200 foot. 

2.3.B INVERT DROPS ACROSS MAINTENANCE HOLES (OUTLET PIPE IS LARGER 
THAN THE INLET PIPE) ($ame as lhe City of LA) 

f or straight throi1gh flow the drop across the invert of the MH shall l>e computed by multiplying 
1hc dlmr.cter of the MH tlrr.cs the ~wcragc sic-pc of the Inlet ~n<I outlet sewers ~nc, addln!J the 
add!lkmal tlrop as shO\•m In Table F255 c.,f tho City of LA Sewer Manual Bureau of Engineering. 

ADDITIONAL INVERT DROPS ACROSS MAINTENANCE HOLE WHEN 
THE OUTLET SEWER IS LARGER THAN THE INLET 

SEWER PIPE SIZES 8 -INCH THRU 15-INCH 

TABLE F255 /in Fooll.. 
Uiamotcr OU!IE)t Sowe, (In 
im.:hm.\ 

Diameter Inlet Sewer 
Ur) in(:hat.\ 
6 8 10 12 

8 u.ua " - -
10 0.17 O.Oll - " 
12 0.25 0.17 0.08 " 
15 o.:m 0.29 CU :I 0.1:1 

In tile ~-1bove table the sewers are assurneU to be lklwin~, wiU1 th<:1 c.f8Plh (D} ~o diamGltH (d) 
criteria, 0/d =0.50 and w~ler st.111oc~s ~t the same level. If the inlet pipe is 15-inr;h ::'Ind smaller 
(Did a 0.50) and the outlet pipe is 18-lnch and larger (Did = 0.67), a ~ep1h point ol bolh 
pil)AllMl:i ~hall ba at lhAMmfl IAv~l 111- shown In Fl9urA F25!1. (Thts approximates maintaining 
lhE-i H:➔me hyr:'r~mlic~ f!llE-lrt-iYgrHflifmt from Iha inhd lo Iha oullt,;I pip!.!. 

Tho m.:i>:imum i11vc 1d,op acu)::;s MHs for s<-·wcrs 15-inch and smaller shall be 0.60 foo1 for 
strtli9ht through flow and ·1.00 fci>t fer sid0 lrilot flow. VlhQn drop exceeds 26" for 8'' •:lttlflod clay 
I:ipH, .1 skmr:Sard rlf()f) (1,11-l i.h;;II hc-1 c,c.1mdmt:l™t 

2.3.9 DROP SEWER MAINTENANCEHOLE 

nmp ;~fJ,VFlr fvlHs m~;' hf! srw.cifiP.d whf!n lhera is» jun::lion ol lwo or mt:-1A tmwttrn »t » Ml-I Mml 
there Is a vertical difference cf al least 2 feet tetween the sewer Inverts. Pttrt1.tlollc vertic~.I 
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;Ha l)f8femblo to makls such conntc:tlons. Howc•1or, whc-n such a cuIvo Is llOl foo.s!blc, a 
dmp sawf!r t ... iH ITli-l}' hc1 spHGifiall. lulHI t.a'!Mt t.i..:::H inlo th«dmp i.wv,lclr MH ~lrnll bw limitf.d lo ·12 
irn::hes. 

2.3.10 GRAVITY SEWER DESIGN COMPUTATION SHEET 

Use The Sewer Des.ign Calcuh:11ion Template Computtltion Sheet Found in The C.:ommon Fite. 

V:\.Enginoering\Deaig1l\Co1nrnon Fil&G\Project fl,anag8tn81\l Sainpl& oocu,nants\2.3 
Design Aids-C.,1lt;:s\SEWER\SewerDesignCalculationTemplate. 

For step.by-step proccdur<: go to Appendix/\, Example of Design Flow Calcula.tion. 

3.0 LOCATIONS AND ALIGNMENT OF SEWERS 

3.1 LOCATIOl~S 

:t 1.1 Streets -Sawara. sh1:1tl be l<1CfJl8d usually eloni:; th~ oent~r 1100 e;f Iha str~at. Whan tiH:i 
line sArv~s nne si:~fl of tho :.in.mt only. ii slmU hH loo1lm! not dmmr than Um-:<·} (3) fo,:_:l 
from Iha exit.ting or pro-;>Ol';E:td corb ftu;<,, Sewer& &hall not ba IO-:)flted b~t.ve13n t.hA i::urh 
(llld propP.t1y line e)(Cf:?J'lt in exlrflme r::'"l!:tP.!'I whem ~urfa:::P. ot 1'Ubsurfo::e .-.hshudion will 
1101 permit another locatlon. 

3.1.2 All&yt -S<:wor manhol<:s shall not. as a :rule. !)c loc3tcd closer to tho property lino th.in 
llnat; {3) fa.;l, nur dol>f!r lo thtt ~nlwr lint:1 of allay tll.:ln mra& (3) foot Gt:in&ralty, S0:\t/&r 
m.nnholes sh.nil nol t:e lut uh-:d \'1ilhin thmH (3) fH<1l of llu: ult1,,'Y fluw lint}. If it is 
unavoklat>le, ··pres,ur& 1~•pe" manh<lle F&C must be used. 

3.1.3 Double Lines ~'Nhere street widths, street c:rog:s fall or underground olxttructions cause 
design or con$lruction problems, se,vers may be buil! to serie ea.ch side of the street 
sop~.mtcly, or tho sewers mn~bo place::! in ndjncont rillcys. The rcl.i1\vc cost of the two 
~lhods shall b~ oonsklerod in determining tho locatlort 

3, 1.4 Minimum Di$lance from Subatr\.lcture -Ai;p10•1~I v.iill l;tJ 11;;ttui r1;;d f4,1 r-t1.ny t1(;t•111;11 IOt)HlalJ 
toss than three (3) feet from ,;:n existing or propo$ed pipe or conduit, except w~ter rrncins, 
where the minimum distance sha~I be ap1>ro\•ed flrst by the wa1er utlllty. In case of 
unnvoldnbln lnlerfRmncc with nny existing ulillly pipe or conduit, arrangements wl1h :he 
utility ownnr ~h»ll lla n1869 for Iha 6uppo1lil\,(I (H' lllO\•in~ of S9tn8 f.11 lhe 9S.lli9St posslblQ 
time. Count'; Health l'fflp;-lrlment ~p;m;;vnl may I:~ n~41uired in lhH c:mm of H-WH!P.t lim-t. 

3.1.5 Right of W~y .10 order to twold the difficu!tios oxporicnocd in mointo.ining sewers 
k"Jc:..Jled in Rights-uf•'l'l/ai;, de~.iQ1hHS will us9 G'19fY (:lflo1I wllhini roason to locatea sew<rrs 
in ~tre~t, or alle:,s, P.V~n lhmJ!;h a r;mP.l~r cJc.1pth is rnquimd. Us1ml r:ondilions will ti:m 
where it will be necessary 1o de'lia1e from this practice. 

3.1 .6 Angles in Easement 4 All an..-gl~1> on .:i p,oposed (il)ht-of-way SElW<H t!tlQ shall !.lfl shm.,n. 
exr.-Elpi where proper tiF.f. to known r,o·nt& ftrf.l F.hC'litl {'.llfficient fQr c::hi;c::king ~n.d ~ti-tlinq 
1he sewer loc~tion. 'Nhen there iD a difference between the measured and the calcu!aled 
or recorded on~J!e, tho m<:nsurod angle sh.lll be used. 
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3.1.7 Plotting House Connections -House connections sholl be ploUcd pcrpcndlcul.iIly to 
the inaln sewer, If posslble. 

3.1.B House Cc;,nnection Stations -Thti lw1::1lion ol all hom:1e oo,1nections shall l>e ind:<:ated 
by stationing with reference 10 the main sewer to \Wlkh the~, wlll be oonncc1cd. \'.Jhen the 
main sewer tum!: an ~11.:gle ond a house cooo(:ctloo oxl(;l\ds bcyuod .:i slfuciurc, indii:ulu 
by llghl dClllAd black llnA thA etXlt.n~lon of the main sawer along whlch tM $,lalioning is 
htlam, to itH inlwwa1:tion t-.ith a dr.>ttP.::I line perpendit:ular thereto, and meeting-the curb 
line at the lo~ tion given for the house connection sewer, When a hcuse connectton Itat 
a skew to the main line, give two staUCJns. one to Lhc fllaln line <Jnd on~ whc,·c th<: huu-Sc 
connoct'ens meets tho propert1 llno. 

3.1.~) House Connection Len!~th •On cur,e6 streets where the house oonnectlons extend to 
the curb lille or the propert>• line, the !en.gth shi'.111 be detcnnlood tCJ the M.lllf<:SI rout. 
~ccumtcly scaling It from the plan ~nd tho length shall be shown along tho llne which 
dslio1=s tha hou;;& connactiun OO•Har. 

3.1.10 Stubs •The position and size of all stubs sh.nil be showll on tho plans. 

3.1.11 Skew Crossings wAvcld long s.~cw crossings und.flr mdstfng or -rirnr:.:;M.d suhsnur.tu-rA~. 

3.1.12 Storm Drain Crossings -Plot sh:nn 1-lmin in profile whP.n par{llleling or cro~!.ling 5ewer, 
Plot t<nd c:t1Uout ~,~,.{'tiOnl'> of 6f:IW':'lr, house conn eelions and storm drain a1 crossing 
point~. 

3.1 .13 Plot Utlllty Crossings •except house services 01) profiles 

3,2 l ,lANHOLE SPACING 

Sewer Pipe Size Standerd Spacin~ --- Maximum Spacing 
8" to 18'' 300' !,()0' 
21" ICJ 36" 400' 700' 
Omr3t~• 600' .oo· 

3.3 HORIZONTAL ANO VERTICAL ALIGNMENT 

f<&(ar lo LA BOE Suwar Mnnui.l, S1mlion F:{20 Hnd F:i21 .4 1. A HlniigM tinP. alignm~ml bP.tween 
MHl'i i!'> proffered. 

3.4 CURVED SEWER 

~t4.1 Curved 5ew-ers 5hoold be vsed 

1. To rivold crc:sslnfJ utility !Ines or crossing otllily llnes Qt ICCJ s!19hl ail aoQI& 

~. ·1 o reduce the n\1mber of m~nholes on c1.Irved streets 

3. To mlnlmlzo dlrf:ctdl oonstfuclion ptobl&ms 
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. The s-ewer alignment must be b11sed on a_ center line survey shov1ing all angles, curve data 
nnd tangent distnnces with lies to control points. 

b. On a sev.-er ?.7 inches or !:lm~Uer in diameter, the fol!o'l.'ing will hP. parmittad betw~an t,m 
manholes: cne simple O\lf\'e. either horizonial or vertical. curves neec!-not begin or end at a 
manhole, but it Is preferred. 

c. On a SP,V,'E:'!r ~10 inche!:'> or lt>rner in diameter, mmpound Clm•es or fl c;nmbinAtion of <~11r1P.s 

and tangents ma)'be used. S;:iecial attention shall be gi•1en to the numbers and location ol 
mnoholcs on such sewers to ensu,o normal mafntcnancc cporo.tlons. 

:t -1.2. ~n c;ur,e mdiui-., \'Arfii:..il or horimnt,JI, :;h.-111 ha 11-n-;~ th~m 1~0 fnal for 11ir:fl 15 irx:hm• in 
diamel<tr or leis, unlet!t:> !:IPet;ial lengths or pipe ia ~J,-.:Jcified 011 thu pltms. Largt1r i)ipe 
shall be tevc!cd to fit the particulor allgnmen1 sho~•,n on the plan. Pipe lengths will be 
dellneated en all curves. 

3..1.:J Msoh<illii> Whull ha an~n~ffd in uuch a rrmonar Uml H Hurvav C(<3W can retrffC(, th& st:wt&f 
mnin wilh IC?tnmrmbln ma:urm~y wilhnut liHs, u~in-9 lhfl 1:H11lor of tho 1nanhofo1 ring tmd 
covere aa a control pointa. 

3.4.4 Plans cf proposed a.1rve6 sanitary sewers sha.11 ha•,e the fellowing note In a. conspicuous 
place on the plons: 

·All <;u1\•(1(;, sswer lillEIS shall b~ 'ballffd out' by lM oontrncto, In th& Pff:IS(U)CEI of the: City 
E:nninaar or his i,u ithorirn:-1 n:i;im:;ijn1Jlli•tP. hafom fin1;1I 1.u:r:apt;mcm of Iha r.om;ilHt~d lim< 
by the Cily. Should 1hfe procedure indic8te an obelruction or bl'(tak in thtl pipe, it ahall be 
the Conlr::ti;tor's sole m~ronsibi!ity 10 !o~ t.fl 1he oln'.tn.1clion or hu, ;;i 'k and to mp:-tir ~➔nd 
repeat 't·~lllng out' until this test Indicates to the sf!Hsfactlon of the City Engineer that the 
lloe; is cleo, .:ind uob!'okcn. 

3.5 SEWER DEPTHS 

3.5, 1 Mainlin& and Hou8e Connec1ions Dep1h8 •Exwpl tit> inlluo1Jnood b>• vlh~r 
considemOons, in::tio line SC'A'Ors. sh~ll be designed tor o.n 8 foot depth to secure house 
connection sewer depths of 6 feet a1 tho cu(o llne or pro~erty llne. wh~chever controls. 

:t5.2 House Connection Depths -Thi-. figuri-. in H cin:IH on ltlH pl~ns HdjH<:.(,lnt tu H humm 
connection siation in<:1icetes the depth in feet t;e!ow the existir,9 curb 10 which the invert 
of lhe upper end of the house connection sh3II be constructed. If no depth is indicated. 
tho ilwert of ths upper end of each hOUS(J connGctlon shnll be bull! to tho elevation 
shmvn un 1ha wolila, 01 U 110 ~u<:h P.!aw"llion i i> t.hovm, I<: a t!~pth <>( 6 lffal halo'!.' lhA top 
of existing or future curb, pro•,icted. however, that a minimum ?% fall towards the sewer 
main is maintained ~long the entire connecfon. 

3.5.3 Open cut, Tunnel, or Jacking -All t.aw+irs ~lmll be d~H.;;911ad in upan cut, axc:apl whafl 
con<lilione we1rran1 th6 uee oi tunneling or jacking such aa conr,e~ted trnffic, utility 
interference, excessive depth. sewer Rlghts•of.'i,Vay to avoid interference. or under 
fail way lh)Cks wh~.-~ it ts lmpc,ssiblQ to use a vooching machine. 
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4.0 SEWER MATERIALS AND STRUCTURES 

4.1 TYPE AND CLASS OF PIPE 

1. Clay pip~ ·Unle1:1, othel"\Vi\$t? Sl>l;!Cifi(;)Q on (h(;l p!~n Qr lh(;) PIOlil(;l , StlW&fS Shf.111 be 
com,tructcd of high strength clt1y pipe in accord~nc:e with Section 707-fl of St:➔ndard 
SpccHicollons for Publlc Wovks Constn,c~lon. 

2. CMst Iron Pipe, Ductile Iron Pipe •CHHl iron pip~ or dut:tila il<'>ll s,ipff may b8 spacifiEld 
where it would not be satisfactory to vse clfl}' pipe due to vnl1soal conditions. 

3. Pl4'stlc Pipi&~lho UtG of pl;;ist1-0 pipe Is subject 10 lho City's Engineer .approval, 

4.2 SEWER PIPE JOINTS 

All sewer pipe and bo;.: joints shall l>c rootproof, gasproof and w;itertighl. Unless otherwise 
provldl½d fo, on ow~ pt;,ns er Speclal Pfovlsklns, the Jolnls shall be as per SSPV'I/C. 

Type ''O'' Joint-TypC:I O t;htill tn, used ror (f p~ in E-;ll lU VCI-' With mmdmuin d808Ctlon 
lesi than "J ½ d~!JmP,. 

Type " G" Joint• Type G shall be u,ed for Bell and Spigot (B&S) \/Cf'. 

Typo nzn Joint -Typo Z sh;:tll be use<I for VCP Oeld closures and to adapt 1>lpes of 
dlffAMnt matArlals or pipes having different outside c!lomctcrs. It shall be ~pplied to 4"-
12" diArnelar pi~:tt only. 

4.3 SEWER MAINTENANCE HOLE (MHJ 

Unless otherNise specified oo the plans or Spe-cla1r ro\'lsions, MHs shall be as per SPP\'VC. 

New proc»6t ocncrete MHs shall ho lined on the lntGrior surfaces with ti plas1lc or o.n approved 
prutt,...:liwi 1:u;itirw . Tha stambm.l ltn:t lo dst~rinins thH ooaling's r(Jsistt11100 10 OO!fos)on may 00 
found in Subsection 210~2.~·t.~i ofthe 8BP\oV(:. 

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

A minimum §i7A 27 in.:h mi,linIBnRnt:a hulft frnma anrl r:ovar ('tv1HF8C) sh;-1II ha insh; llcd on uvmy 
new sewer MH. The $ize {f•..1HF&C) $hall nuy with the maximum ll :pe tiiZ(:) wm1acle:J lC> lh8 MH 
0.$ lndlcotcd In Tobie f 4G2. 

. A 31\-inch MHF&C mAy ht:111i;;Arl IC'I pmvid~ a ~1r~A :><'..tAi;i:; r.ovor whr.n nor.essnr1 for 
1N1inten:-mr.:e (e.g. 'lery ~hH:low MHs). Bacmnm of lh!-'! weight ia~.ua, :{(!-Inch r.,1HF & C shall 
consist of ;wo conoentri: rings (24~inch ring within 3-0·inch.) Most local supplier carrif!!; these 
MIIF&Cs. 

Pre$Sllf'O MHF&C sh~ll l)e required when th~ hydr~uli<.: 9r-:1de lin(,l of lhf! Sf!'A'fH rmty risa lo wilhiu 
·1 foot o1 the top of lhe maintenance hole. 
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SEWER MAINTENANCE HOLE SIZE 

The MH size is dependent on the &cirgest pipe si-ze connected to the MH. l'shl~ halO'/: lil:;l.s thff 
minimum required MH inside diameter wi!h rcsped (o pipe sizes oonnec-'.ed to the MH. The 
l::nginaE-Jr tnay inct1.:.i:1sa tha MH to the ll9>:1 lerg~s1 size upon his dlscrc11on with the approval of 
the Cit)' Enaim:!tH. 

_§ewer Pie;e Size (Inches) Min. MH Inn et Dia. Slza Fratno & Cover Unciles) 
8" to 15•· 4 f8Gt Stnnc!ard 27"" 
18'"to 30·· & feet S1and(lrd 36" 
O•1er33' 6 foet La!lJ<-3 361

' 

Min. MH lrmcr Oia. MH De<llh 
5 feAt OVP.'f 20' 
Ofoe1 Over 30' 

Rec~vse of {hP, weight is.sue, 36-lm::h MHF & C $h RII <:onsisl of two conc+1nlrit: rings (2A-inch ring 
•Nllh!n 36--lnch.) Most local suppllercarrle$ these MHF g_ Cs. 

4.6 SEWER CONNECTION (CORE DRILLING) 

On oco.,aion, it may ba necess-ary fo conn~cl a amAII~, fiAWAt to ,Ein A)M;Ung lorgAr $AWor-plp,a at 
a locsti(ln othtH thi:m ~n r+xistir.9 maintc-manc)!-1 hola ror aconurnic~ nmt.0111>. II lhii cmu,aclion 
Cflnnot be made directly at a maintenance hole. 1he opanin9 in the f!>:isting ,-;ewer ~hall ha mnda 
with a oore <ltill. The oonnect<on shall be made using "Tap-N-Tee~ ~<Idle or flpprove-cl t'IQ\1al. 
{Sec SSPWC under ''Connections, Junctions, Ornnches, and Spurs"}. 

4.7 BLANKET PROTECTION FOR PIPES 

When conduili,; or othf!r facilities nra to l:+1 t:onslnJ<~lffd ..ilx1\•ff and in d 0Sfl proxil'nily to flXisting 
sewers, there is some probabilit;, find toncem th{!!. \hf! pll)pr,sP.rt exr:1m1tion or 1:onslruGtinn •ui!I 
dam3ge the sewer line and thu3,, shall be protected b'/ a concrete blanket for the full width ol th& 
cxcDY('itlon. SPPVIJC shows concrete ~ nnlt .. cis for pipes. /\lso. sec SPPWC ''House Connection 
Rffl'IIL'dttfat:g". 

4.S TUNNELING, JACKING, MICROTVNNELING AND DIRECTIONAL ORILLING 

TuMels, Jacked casfn~JS, mlcrotunnellng and Clrectlom1t drtl!lng are usualiy, but not ~t\•tflys, 
mor,:? r.omplflx und axr:am;iva Umn opHn lrcmt:h t.:om;tru(;liou. Sec; SSPWC In C01)juocllon w!lh 
such wo:k. Also, see applioable u ctione ol the California Code of R09ul£lUons (CCR}, TIiie 8, 
lndllS1rial Relations, Chapter 4, Oi\•ision of lndustriHI Safety, Suh(~h:.tpler 20. Tunnal S~fP.ly 
Ordors for ac!dltlonal requirements. For purposes of the CCR. Jacking Installations are 
com;idered the same a& tunnels. C;11lfom i;J Stale law govc:rm; when lh<:n~ i$ a oonllicl 
between it ~nd Cily policieij am.I reQ.vir~m'ltJnW. 

4.9 TUNNEL CLASSIFICATIOli 

AftF.r the df!r:i~ion tn onmilnm! R tunnel or 1-1 j:-u:kffd t:a1=i11g hHH h~wn : llQt'.!a, lh& l::nginfft'11' shall 
submit all df!ta necessary for submittfll to Ute Californi~ 0 CCl lPf.liona1 $~f~ly and HP.111!h 
Al!111i11i:,trui:m, (C<.1IOSI IA) io aco:,rc!anoo with lho cert 
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01:1W lo be submitted in,;tudes, but is not limil~d tn: 

1. Pl~ns irnd Spocifl.'cat1ons 
2. G"olt:utr: Rtiporl 
~i. Teal hole and aoil ~nalysi& loo ~long thr; tvnnr;I 1;1lignn-umt 
4, The r:ossibility of encountering flammable gases or vapo;s and Iecommend1:1.tions if they 

are 8)(1)0018d to l)Q ,QflOOlllllQf8d 

Cal<JSHA will ,aview the a.ubmittt-I ar.,cl d8&.~0F.tta tha prop◊Md tunnel F.l$J one of the frJl()vU 1!) 
cl3esifications: 

1. Nungas~y 
:ii. Poten1it11Iy gassy 
3. G:1ssy 
4. Extra hazardous 

Ca!OSHA's classlflca1lor1 shall be lnclud-0d on the Plans or In the specifications, 

4.10 SEWAGE GAUGING AND METERING STATION 

11, lhc last few )1Co,s. lhe City lnst.lllcd peml~I,ent. contlnt...,,ous lnllne now metering facllilies. 
Some of theMI oln<:tr()nlc flow mAasuf.ng dc\!lr.cs were Installed In c>:lst!ng Parshall Flumes that 
h1WQ b6Ett'l $0rvir)fl lhEI Cily ro, :3/J to •10 )'8Qft. 1h&SQ inelerlr{I S lB.liOllS provide Ol'IQOill~J new 
c1f1ta for t.illin9 oonsi,fi:m;tions \·iil.h the City nf Lu:; Angc?IP.s. 

The P.i<i~titt!) flow in yP.~r 2007 ;;ind futurP. r.ow :-i~ rle~crihact in the ~P.r:tion 4Par Ci;pila F!uvi' iK 
summarized In table below: 

Exii,ting WW Fuhm:i WW Wet flow 
!Ycor 2007) (Year 2030) (5 Year) 

ADWF POWF l& I 
Metering Location 

POWF ADWF 
(MGD) {MGD/%) (MGD%) (MGD) (b} (MGDJ 

-
Cokm;.do Fluma 6.0 t ('148%) 8.6'J (142%) U.06 2.50, • .01 

Ch,~N Ch.isP. Flum,~ ' 3.2~ 3.61 1111%1 1.40 
Dor.:in Puinl) St.llion Bo.sin 

5.14 - 5.52 /107%1 
1.761284%1 2.941255%1 0.62 1.15 0.20 

Doran Flume 4.00 6.04 4.29 (107%) 6.48 (107%) 1.70 
Elk Flurna :1.5(1 5 .31) :t76 (107%) 5.7a/100%l :l.70 
SatemlSan r<efrnaodo ·J.47 1.60 (146%) 2.29(156%)1: 10 0.60 
HumP-
T,·burn Flum<.: 0.76 0.84 (1 10%) 1.51 / 109%1 0.80 

' Total Flows 
1.38 

17.30 26.62 21.87 (126%) 33.07 {124%) 10.90 , ..-

lnformntion rclail\'C lo the typos of the current flow me~surement de'liC&$. int-!uding 1;,e\1,;,:19e 
gfluging dal<J. m;:.iy be obt;.).11,Ad fmin th& Pubilc Works Crwhcnmcmtal Section. In 2005, duwlng 
n~:~11nin9 r.,im;, flm-n; ~f: Iha flumffs M:Hfl maa:..urml nrnl 1:ou;parml to dry wm.llhm Oo'/.'$. TI1i::; 
info;malion allowed for 1&1 flows to be c!etennined for e~c?1cJrainN9e l>~sin, 
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HOUSE CONNECTIONS 

l·lou~(? Connactions (HG) con\'eys sewage from the pn:;p,.::ft;, lin<: tu th1.) rm1in line sewer. HCs 
~rve residential, commorcinl ond industrlal fadli!lei:;. ·rhe entire HC i3 tinder the jvfis<liction of 
the propcr1y owner as controlled 1hrough thH r•armil 1>ro1.:P.S$, The seomen1 locotcd on privo.tc 
property Is uodol' lh<i juri~dir:liun of the Building and Safety Department: a1)d wlltiln !he public 
rlght-ofMw~y by P.VV, Engineering. 

'v'Jhen not constructed as parl of a p1oj~ci. I ICi. ;m:1 insl;dl"n:I under a permit in conformanco v-Hh 
The Cit~' of Glcn<folo Mu11t:;ipal Ccda (CMG), Public Sel'\•ices~Tlt!e 13. Sewer System Chapt~r 
13.40. 

The minimum size of 80 HC ~hall be 6 im;ht1_g, Tha rm;ximu~ of an HC sh~II not exceed ti 
diameter 2 i.,chcs lo~s Ihm~ Iha diamafer of the m5:in line to which it Is being co1)nec11:1d. HCs 
shall be d~Sl(JnA:1 for 1he Pea;k Or/ '.Vea.ther Flow (POVIJF) from lhc l<>IS C(>llrlm:l<id. Fm si1111JtR 
fam!ly rawid0r'U:aH, Hmt-1Her i:t("Alrtmen1 buildings and !;Omo commercial and lndu&ri81 f8cililiee 
(single lots) a f3 inch HC Is adequat& aod the appucati<m may ha suhrnilltt.11 without s,1pporting 
oalcula1ions and details. 

HCs for large facili fafs (oummc~rcia!,'indusfri~I si7e or more lhon a single lot) sha!I ba desig11ed hl 
det.>il by a ,cgist(:md <.:ivil anginaar. Complete plans and suppo11lng data shall be su!>(Oitl&d ·wflh 
tho application for re,•iew and appro,•al. Flow capaclly io the main li11t1 ;.ind drr..,.m,tr~{lm 
oolladort., inh,m:apto,s :;ind outroll sewers sholl be chocked. t-.10 pe,mlt shall be i~uaQ if there is 
im1dequaie flow capaclly In existing Se\'l\:lfS. II add:lion-.;.11 sw.ver fluw i:Hpa<.~ii>• is necessary. the 
pennittee shall be requlwd to assume <JII or pm1 uf lhR nost1:1 fur oonatrl••~ing such sewers. The 
City·s Engineer offloo mainlQlns "AS-Built" HC lJ1;11a on lhe Se·1>-e, Maps in the Sev.-er AVas. 

1. Minimum Grade for House Connection •The st.-<mdard grade fo, a houoo oouolx;tiun 
shall be 2% b1,,1l v g1a.d~ of 1 % may be permitted io exceptional cases. 

/.. Rise of ''Y" and 1/8" Bend -The nofffl.ll , i:.c:: cJI th!.) ''Y" und "1/1\" hP.nd for house 
conne:::tion sc-wcrs at:ovc 1hc moln ::.A\VAr $.htill bB <1f> follOW3: 

M.:i In $CW(;r 

Sl7.A lfl l"r.h 
8 

10 
1l 
15 

"Y' & "1/R" B~nd Main Se\\ier "Y'' & "1/8"' 8tsinc!• 
- Rise in Ft _ ___ .,,s,,iz,,cc:l:.;n_,lne;cle,·,., ___ _;-c,R_,,i,,se.•,,:in,_F'-t'---

0.ij 18 1.6 
1.0 21 1.8 
1.2 2~ 2.1 
1.4 

When maxinlum <lHplh uf housP. ccnnection is required, tho ·•y ·• tind ''1i8" be.nd lllf!Y be 
l;ii:;I ff-E1t in which case the 1low llne of the "1i8" bend will lm tin.: difkmm1;P. in 1;,1i:lii plus 
1,•4• abo•;e the moin sewer line. 

3. "Y" Locution and Data -NumbP.r ESnd Stendflrd Loctiticn •One 'Y' shall 00 p1ovidad tor 
lhA !;h()r1 fron1aga of each rot and in general. One.: "Y'' to c .. •cry fiH}• ({)0} faa1 of 
11nsulxlivide6 f,ont~c. Two' Y's'' sh.:ill ba provided for the long frontage of a lot. 

Uuk~~ them~ is a :;pecitied re{lson to do otherulse. on& "Y" shall be pnwidad, on ffm;h 
s;d& Gnd directly ill ftont of the te,min:ll struclu,e or any ~;w,:r (:xlc:n:;iun. 
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't. Saddl~ Cono8cllons-Whonsvcr a connection Is required, and a ''Nye" or "Tee" spur for 
th~ 1;onnP.Gfa111 dum; not m:isl, .i saddli~ l:ounm.:liOr) shall bo oonsliuetod (type '' fopMhl• 
Tee'' or approved equal). St1.<ld'.'8-l\ aper.ilif.'ld on a City't, lifOJ~nt ahall bA lnstallnd by th(.} 
City's controctor, Saddles inst(l.lled under the permit {CMG. P-.1blir. ServicH~ H ie ,a. 
S0\•Nfr Sysw,m Chapter 13 . .<0 shall b& lns1allad by the pennlttee's contractor only after 
Iha (:'!)li?;tin~J :v.iwHr lms hHn11 rnk}qu;iloly O)(J:IOSBd by lht: pormill<::c's contractor and 
inspected by the City's PV✓O Conitn.,c1lon Inspector. 

4.12 TRENCH EXCAVATION, BEDDING AND BACKFILL 

See Construct(on requir~m(tnls for lru11ch ex<.:u.vttlion, b1.HJ<Jin9 "n<J l:tickOII ii) th& appl:-cable 
sections of the SSPV'l/C art<I :.;s shown on the I A St(lndar<l Plrin S<l51. lfaually, l hesa 
requlremet\tS are adequate. \11/he,e special condlUons waffan1, additional details may te shown 
on the proJ~o. pl;,ns, er the Special Provis!ons may include such special requirements. Slurry 
h1-1ckli11 nu:1y hH requirad in arterial IOHC'NQyS. 

4.12.1 BEDDING REQUIREMENTS FORVCP 

B~dr:'!ng rAq11imm~n1s fc, VCP shnll be In n-ccordancc with Figure F 490,·1 "Bedc!ina 
Rt+quimmP.nts for C lff)' Pipa in Tn-indu..i1:1". Whan llttt graph inc51cetss that rcfnforcomenl Is 
r1::q1.1ired, the plan~ sh;i!I ;;;ill for constn1diun of Iha ;ipprnµriulc bcddiug <JS sho,.vn on lhc Li\ 
S1andarcl Plan S·2G1 "Pipe l.a>iillg in Tranches". 

4.12.2 BEDDING REQUIREMENTS FOR PIPES OTHER THAN VCP 

If a situation arises to Install tl)C pipe of different mnlorl~I thri.n VCP, bedding reqoirements will 
tia curn,Wari<d on a caseffb')'-case basis. 

4.13 TRENCH RESURFACING 

Tempo,a.~• and pem1anent resurfacing shall be per ssr1NC and r,er the Ciiy's S1andatd Plan 
No. 25-153. 
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PREPARA TJON OF PLANS 

5.1 PLAN LAYOUT 

1. Dmwlng Size & Plan Matcrlal 0 Sc•11er Pkms sh311 be drawn wilh v,atctproof ink on 
pofyest8r base Olm with outsl(!e dhuenslons of 24" X 36''. 

2. Standard Tltle Block •The City of Glendflle Standard Title Bk::::k shall be located in 
the lower right h:.md comer of the first sheet Job limits description in the title shall be 
raf8(8Jl00d lO Ill& ne,nes! lnt~r~&Cli~ Sh88l 0( Slf(,:lt~l~. 

3. Piao find Profile Direction + Keep the northerly or eaeterl;• end of Iha pr\lti!e fi:nd 
plan ~t 1he right hanc! end of dniwing. 

4. Vicinit_~• Map MA 'licinily m;;p shi-JII lm ::.hnwn 011 U1❖1 ik:,;l $html or 1Jm pl.:i1)S with 
n&arby streets indicst&d so that th6 loc.ation o1 the project may b~ easily deit&rmln&d. 
If a tml:divisk:n is immlv(:ld wifh thP. i,;.~wP.r pl;ms, ils t.:Q\lm!my and tnml nurnher Hh.tU 
also be shaY-m on the •1lc!nlty map. 

5. Plan Number -Plan numbers shall bo assigned by tho Clly Englne:cr tc the: dmw!ng 
wlt.E.n Iha ini!iHI chi;ek' is 1tlad.i. 

7. Proflle Stations and Elevatlon.s ME.sch 100·foot vertlcaJ line shall be numbered by 
stations, and co.ch 10-foot ho1izon1al line shall tie numbered b~ the elevations which 
pertain to tho particular profllc. Stationing shall continue from cxlstln.g st.:i.tloning on 
flle In the offico of lhc City EtlghlCC(. 

8. Oirnonsiona 4 AII t!ln:1fflS um! alli..ya HdJ<,inio~ lhti propu1n+~ ti«wHr work' 8ht.ill l)Q 

::.h:.~wn, oiving the nr.mA ~m~ width of A1:11:;h. A.II lot~, or othAr s11hdivisY.l-n1:,, n!ong the'! 
proposed ~wer. ind l(dir.g tract names, block and lot numbers, shall be shown. 

9. Scales •The hOl'lzontal scale shall bo 1" = 20', O( 1" ::: 40' and the vertlcal scale 1''= 
4', t}XCq.il for slcop hillside mm.1::., 1Nl1cto the v(;rlical ~c;atu 1"= 8' 1fUJ}' lit) u:,;(;d. 

10. St.feet Nmnes 4 Streel nam~s sh;;atl be stw:iwn on lhe pk~n. 

11. Bench Mi.'lrk -The c~ vnliof\., locillion tmd roforcncc:d must appe.>, on cv~I)' plnn. 

I::!, North Arrow 4 1-loMh .:;irrow sh::a!I h(:l l:;1r9fl P.nm;gh to he !:i,P.i;tn immP.dk'l{P.ly ::inrl point 
up or to 1he right 

1 ~. Reg i t tared Civil Engineer's Signature 4 ·1 hti t:.i;111aturA M d H.t . nurr1be1 of lh& 
Rf!gis\f:iu~d Ci•,il Fnginf!At 1:nd~r who~P. di1F:r:tion pl~m!:i w,m~ pn:,p»red ,;hc1II Hpp<mr 
on all the pl3ns. 

11'1. City Council's Adoption and Approval {City Projects) 

15, Engineer's cos.t esthnale with unit pri<;es an<l quantities - For bondir,g use, 
(Prlva10 ProjGcts) 



1ft Copy of topographic innvey Qr ALTA !.Hlrvey - Prm1idR copy Qf $Ur>Jf>~Y of ~xi~tin9 
otllllles for cross referenoe. 

5.Z EXISTING IMPROVEMENTS 

\ . Existing Utilities -/-\II e1.isting utilities shall be indicated on the stree1, in acoordance 
10 records In the offico of tho c 11~, Englneor ond flo!<I sur1cy lnforma1lon. Reference 
plan 11uu·1t11c1l'S fit~ II ba i,;lmwn. 

2. Existing Improvements -AJI surface a.nd subsurface features which are in the 
RO.'N. and those tidj~o:mt to the R.0.\1\r. that wltl affect the sewer oons1rucllon shtill 
ba dt:dina.at1::d oo thEI s:,t.an. 

3. Existing Elevations -All existing ~leo;ations dettJrmine:.t by 8l11\1 t1yin9 shall be 
bracketed \'-hen used- on the plan or the proflle. Lines showing cxi~ling ele,vations on 
profile shall be Indicated os d:Jshed lines. 

,1. Field Checks •All ~.wNar plans will 1aquira fiald t:hacks, whatha1 d~nti!,Jflffd by lhiH 
offio~ C)f by H pfr.,~1la anginP.(·tr. 

5. Field Dat:1 Preferente -03t..'l for c;~!cula.tlons shall be t:J!<en from field books in 
preference to- recorded figures and angles, and all calcula.tlons sh!lll be checked. 

6. Curb£ -All curbs along- th0 S(Y,vcr Uno shall be shown, with thQ distance cut from the: 
cant+tr linff, af'td :)Q lobal~d tlld?>ling or propc)~ad. 

7. Ground Lin1) -The ground line over the proposed sewer shall be indi«:ited b)' a 
rlashe<.:I line. \1'/here ::l fi ll is known to have been m<1de, th1:e earliest known grnun<:1 line 
also shall be shown and labeled w!lh the date of lhe survey. 
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SEWER CONSTRUCTION ANO INSPECTION 

6.1 GENERAL 

Ex<:f.}l·)t for J'>f:nnil prnjH(;I$ (Pri•ml<: Projnds), Cily sewern sh.ill be coI,sltucled by a 
con1ractor{s) under contract with the Cit;•, i.e. the Public Works Department. The contracl 
shall te awarded to the lowest responsi'le bidder in <.,-ompetitive bidding procedures 
r;o11duc:ed by the PW Dep:.lrtmenl. Upon award of U1fl t<mtrnct, P'N Dep;:u·hn-knl sh;.)fl b& 
r(.spor,siblB for <xl1lfilr1mtion m.:io~gen1Atil ~nd il)i:;p&ctlo1). The contractor Is r&sponslbla for 
the C<Hlt.lruction staking .:,nd survey through the entire project. 

The Engineer is essentially a technical ad•liser and coordinator during construction. Design 
and plan chaugv crd(:!rs needed do.ring ooostfuction remain th& responslbnlly of the 
EnglnAar. Olh&r ag9ocl&t, t1,c!udlng City a9s1\cl&s, may b0 ilwolv0d during ~onstructlon. 
Goc•d public relat©ns, coordination and liaison shall be a requisite in the Engineer's duties 
dtiring construdicn. The Engineer in the SSPVv'C im;ilies the Cil)• Engineer, During 
c;c;rn:,tmi;t;on tfle Project Enginttar u,ij;l't:l~Emta lhe Cily E.n~im•mr. 

6.2 CONSTRUCTION INSPECTION 

PV!/0 Construction Inspectors are responsible for inspecting services provided by the City. 
A Inspector 6hall be pra:5enl durinH any ~r,!i\•itie~ relal<':d lo lh"' 1.m.)fH1~l to vorify lhiil miJlorial 
and construction nrc mooting specifications. 

1. Monitor work progress and periormance testing as deemed desirable b)' the Engineer 
2. Inform the Engine~r of all pro~osed plan changes, material chang&s, stop worl< 

ordQrs, or errors or omissions in the approved plans or specifications :is soon as 
pmctico.l 

3. Main~in a Construction Project Book 
4. Submil il Dnily Com:-lrm:lioo Rf~p1">rl lo Um E1\9lllcc, 

Daily Construction Report shall addres.s at minimum: 

·1 . Pmj<,Jct Ne,ne Numb&({Speclflc-.ations No.) 
2. Data and time of site visit 
3. 'Neather conditions 
4. Description of cons1ruction activily 
5, Statem8nt of directions to change plan&, speclfleatlor.s, slop v,·ork, rt:i}ecllon <>f 

matetlals or olher work. qusJlty actions 
6. Public agency contacts 
7. Perceived problems and actions (aken 
8. General remarks related to consll\1cticn a.cli\•ities 
9. Record all material, soil tmd c.:ompaction te:;l$ 
10. 0 itt7("1il <:0l'llac}l W (:Clllplaid:~ 
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5. Rcporl at tho end of each month the amount of work completed 10 enable Engineer lo 
c,eote a prow ess payment 1o pay the Contractor. 

6. Assure that the contractor notifies police, fire, school bus, and public trt111sporlatio11 
oUicials of proposed slrt:.el c!osuce:; or l1ilf61; dE:ik:1.11i1t!-1 or dlsrur,l.ic1n 

7. Vari(y lhal 1rtiffic {:ontn.>I i:;igniog i~ ill fJ!H(:<~ prior tu lhr.1 stat! <1r cxrnstrur.tion, and in 
<:omp1ianr:o with the City ar,;uoved tr::iffic con1ml plan. 

8. Verify grade and alignment of sewer a minimum of once tor each h.Jn bel•Neen 
manho!es. 

9. Verify pipe si,:e and .;last- of bE-:dding, b»(;kfi ll, 111»nhc1IA, and lhal ma!<;tlal and 
t..ons!n,r:11011 mc:iel spc<:iAt:alif>o~. 

10. Be presor1( at ;)ir lest and supp~/ City with cop~, of air te$t results 
11. Be present at compaction testing of trenche$ and supply City with cop}' of resulta 
12. ee µre~eni at p~vernenl te1:mrfau;ing of tren.chet> 
1:t Monitor CCTV vld&o lnsp&ctlon 
14. Obtaln6d a Dally Contractor Report 
15. Be presen1 at 1he Final Project lnspedicn 

6.3 MATERIAL INSPECTION ANO APPROVAL 

Materials sh.111 be in complianoe with the requirements of SSP\VC andi'or General ancl Special 
Provislons of tho City's SpcdOcatlons. The City's Specifications sha,11 prevail over the 
tQqUlf8In&nls of SSP\'VC. Rofor to Geno,al Provlslo1) of the City's Speclftcatlons (Artie.le 8-
Mntminl and Arlidfl 9,Submilhi ls) fur rnHIHri..il r<.;4uin:n1onls. 

Geotechnical inepaelion of tfflnch a1sbmtt a"d bock.fill coMpacuon is parformc.d by thQ 
Ch}"s i:ontrac:led priw1ffl uaular:hnkal cz--.n:.uU;ml. 

B.4 REVISION OF PLANS 

R,eviiions to plans beccme neces!:lt-iry dt1(,I lo unfort:: ~E:!(,111 <':omJilion~ ur:t:.utfing Ouring 
1:uoi:.hucllcn. All prc)bl~ms occuffing dudng co,,s1,ucllon shall be lov&stlgaled and resolved 
to the sallsfacUon of all affected parties t etore revising the plans. The revisions shall be 
coordinated by the Projec1 Ellgineer in conformance wilh change order procedure~. 

6.5 SHEET ADDITIONS, DELETIONS AND SUBSTITUTION 

RalH lo l A BOE SH<:l;on F 6P.4 SHEET ADDITIONS OR DELETIONS and Section r 684.3 
SHE!:T SUBSTITUTION for prooeduro wh@n it be~omee 118C~$sary to do~ during c<>nsttuc:Uon 
ph~se. 

7,'0,'200U 
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7.0 PUMPING PLAN'fS ANO FORCE MAIN 

The City owns, operates, and mainlaius v ue wast11wnh:1t pomping i;l;.iUon, lhA Oor.;-m Sh'flAI 
l/•laslewater P1,1mpi119 Pl:➔nl (lirl fi l.alion) lh(:ll Uhs si:,wagA hom an a-xi sting 1l\" hunk sewer 
J)H~">Si119 011(1<.:( lho Verdugo W;'}sh Fk,od Control Channd. The Ci1~ts Vllastewater 
M.:iir~lcnanoc~ Se1\lices is responsible for operation and maintenance of the plant This plant 
is in lhe process of a comprehensive rehabilitatioll and expansion. 

Since the de$i911 of p•.Jmping pk11'1lfi Hnt:I f1)r<.:a ,·t)aios. iti a r.ompla>t ACl.iV'll~• \vilicll rAqulras the 
t:1xp&rllse of va,ious design dlsclp!lnes, d&slgn of an up; rade of lhe pumping stal:::>n shalt be 
done by outside consultants. 

For geuero1 goidE•dim:3::,, nde,~nc:fJ:. and d11s:fan stand,:irds rnrHt lo lhc: LA BOE-Sewer 
Manual, Section F700. 
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PROCEDURE FOR EMERGENCY SEWER REPAIR 

8.1 MAINTENANCE AND OPERATIONS 

Continoe<I inspection, nuoinlr.n~m1:.f? (Ind rehnbi!ilalion of lhH v.·ask-1\\•~~l t:r c;ullm~lbn <JOd pumping 
s;•stcm are integral components of a uti'it>· or,e;atiora and are req\1ired to extend tha uM fol life of 
lnfrastru~turo facilities and prevent system failures. Ongoing ~nd proactive m::iintent•mi~e an(l 
npflu1liull!> {M & O) mut-.l I.J8 psi foflned to llmll th& Clly's llablllty from system ba.ckups Into 
private property and to r,roteot Iha ijnvironmAnt fmm uvF.rllows ;md ss>illago. 

8.2 SEWER COLLECTION SYSTEM MANAGEMENT 

I ha Cily's Public Works Maintenance Se1v!ces Sectton {Maintenance Sen•ices) i~ responsible 
for tha c;bty-1o -dA}' M & 0 of the City•~ own ad 'A'<J:ilt:.-wuh~r fm:ililk:s. ((;>:duding LAGWRP} and lhe 
loo~\ storm dminage system. 'The Public 1/y'orl~s Maintenance Servlc~s is compromised of: 

1. VJastewater Maintenance Superintendent {MS) 
2. Scwi::r Ctt'l\v Supervisors (SCS} 
3. SEIWEii Mf.ltoten~noo Wo,ke,s (SM\,.,/) {typlcofly 1hrco lwo-nmn crew). 

8.3 OPERATIONS 

Tho prlmory M & 0 ;ictlvity of the City's Maint~m.m<,-e Services is: 

1. Wm-;l<;:w;Jtm Pi;mlioc CIO;)Oiny 
:.!, 'N.:u~tewater Pip~line Video lnspeclicn 
::t.. \'1.';mtw.w1hH F !O\V M:.ali\1,;,ril'I~ 
4 , Wai.-tewf.:ter Pvmp Station lnsper_:Uons u.11d Ruufint❖ Main!cmt1nt';u 
5. Wa$lewater Service Calls & fmergenc)' Reoponee 
-0. Storm Or~Jno.ge Pipeline Cleaning and lnspectii:>n 
7. Storm Drainage Service Calls & Emer~1enC)' Response 

The w1;:1,sla·.,•1;d1::1: pi11t1lil'l!I cle81)in9 & vid&o lnspacl!on compromise the mriJ01lty of flold O 8. M 
;;ictivities throooho~•t the 12 sF.wP.r m:-;infemm<ai di~lticts. The Ci Ly has '4Slatdished an an11ual -On­
going video inspection progr~m. Cleaning and VidF,,Q lm~par.:tion of Sawflt MRin linu:.. The,: 
program has been funded through the V3rious CIP projects. Upon complet:on of vidtR1~ 
iJ)EpecHon In the assigned district and ldcntlOc..ition of 1hc llncs In need of rc('Xlir, the t':ewer 
repair i5 1;11,klres,:;ed through i1notlmr muuml CIP p1ojm;l "Mist":cl!cncous Scwi::r Repair''. In 
general. the 00816 associal8d with lh8 Gil)"$ MAh'ltAt'lJ'lf'lM s~rvlrR.:; Sl:}r.llon ;)C:dvlt~ and CIP 
projects are bome by the City's Sewer Fune,, 
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8.4 EMERGENCY SEWER REPAIR WORK 

The City Is in 1he proce88 of exacutino C()ntrar,t\.it-1 ar:r~arrnmli; with fl numhla of µ1iv,11<:: 
contmc:1ors lhal will be utilized to respond to emergency sewer rep(-1ir work. At.l<l ili01)$Uy, 
~rm,ir;jumrt Hw. .,,M mpair wo.-1< Is .added to underwound contracts, In both cnses. ihe City 
requests quotes from 2 lo 4 oonlrm;tms to unsum a cusl dfcclivc .-epr.:.ir. 

Sewage Spill Telephon& Notirlcauon: 

Should a sewage spill ooour. tl1e inci<:ent ehall be immedlately repcrted to either one of these 
two City Divisions: 

1. S8'/l E:lr Mainlflnm1i:u St:r\•i<x:s {818) 548-395Q 
2. Fire Oept'lrtment Oi1;1pQl!;ll {;1;jOl8( {f1 1 
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.0 REHABILITATION DESIGN 

Reier to LA BOE-Sower Maoual, Section F900 

This sr.:r.tion pmvld~s quidAliMs fmd prooodur~s to assist in th8 irw8:ttiga1lon and design to 
improve sewer system performance through rohabitilation. 

E:.coept as modified by the SSP\IVC ond the City's CIP Specifi!X'ltions, Speci.il Pro•.'isions, 
Sm~tiun-Plp<;1in(1 S)•~l(-)n1 Rahabilitalivn, U:\En9i11Hmi119'..0esign\ConuT1;)11 FilE:1:.;\CIP Proj,-n~I 
Specifications\Stand;;ird S;>ecifications - August 2007 Update} materk1!s and method 
referenced in thQ LA BOE-Sew0r Manual, Section FOOO shall be submitted to the Engh,eer 
for !he approval prior tho uso in the Cit~•. 

Table of Con!enls of Secl:on 900 can be fotind in Aopendix A as a reference. 

71812C08 
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SS-1 

SANITARY SEWER PROJECTED FLOW CALCULATION 

Step 1: 

Defino the basln(s) boundary which contrlbutc,r; 1low to tha sowor to bo dMlgnod. 

lh>F! ~xisling GI$, tile m<1ps (U:'•,En9im~erin9\0F.Si9n\Common File~\AutoCAD Filesrnles From 
GIS) lo dr~w property lines, stree1 lines, sewer mains, later-'~S and manholes. building. etc. 
Sewer ()(If maps from Sewer Atlas cnn be used for determining flow direction. sower size and 
sk:pQ. Usa "As•Ouur dra ... ,1ni;s anel any olMr pMlnent !f)foonauon to sup;tl)f'I and v€1rify 
~JHlh<1rl~ l/clownl1:;1dP.d infom1ttli1>n. 

Stepl: 

Ooflna I.ind doisignation {zoning) within u dr<-Jinagc biJ~in by :.upt)1iinpo::.ing Um land u:H.: 1rwp 
on lhe c!rolt)age bes:in(s) bounde,y. Sletlio~ at the upp(:ft Qf'l!l, st.an oc'<.lln~ ill~tts of the seine 
land ll½f! (wnin9). Dr:~tf!rminA tul:-11 tributary (Ima for P.RGh spA(:ific.~ 7(ming ~re:;i fQr thF. SP.Wijr 
unc!er reviaw. Area shall be expressed in acres. 

The l~tcst zoning map cnn be <lo•Nnloadcd from the Ci1y's site: 
h:tp:/l,\"AW.cl.glendale.ca.u$fg,n:/Mops 

Step 3: 

Determine the Average Ory Weather Flow (AOWF) for the sewer. 
ADWF is c hl~~ine(S by moltiplying ~ tobl tribut(lrf ::i:ea of each specific ,;one by a sewer flow 
ooefficient. 

ADWF~QAO\w-~Qav(t 

Q av• (cls)• Aroa (Acre) x S&wor Flow Coefficient (els/Aero) Eq. (1) 

Each zoning area has. assigned sewer now coefficient. Go to AppC;ndix "· Table SS-1 Jc, find a 
S(JW8r fow coefflciGnt for different zones. 

S1a,1ing 1:1t 1he upper end of the sewer under re'liew, add projected aven,ge flows. 

Stop 4: 

Determine the Peak Dry Weather Flow {POWF) 

Ast.ho pro~ ctcd avemge nows from Gach drah)l)QO aroa Q.f8 t-0ta!G<I, rnulUply It by the 
appmpri<.>h~ Imakin9 (;11:lor to ddmmi111t Iha pr.wk fltiw !or cmr:h nmc:h o r llt+i linf!. 

Peaking Factor (PF}• -0.1615 Ln(Qavc)+1. 76, IQ In mgd) 

Qpeak=(PF) x Qav& (els) 

Ect. (2) 

Eq. (3) 



Thijt>l:l •1alu1:1t1 (Qp0ak} ar& ma design capacities for !ho proposed sm•i'or. 

N<,~c: Qavl} C}(.ptessed In cfs In equat101l (1) should be converted to mgd to be used in Peaking 
I::aclor eqvfltion (:?}. 

1crs=0.64632 mgd 

Se~ Sot1mple of Flo•N Estimating C:➔k:ul;;tio11~ {TA8LE SS~2). 

(Go to U:\C:ngh,<:c1in9\0e$ign'.Common Files\Ptoject Management Sample Document&\2.3 
U!lslgo Ah.Js-CaIcs\SEWE.R1,S1w.·a,Oesl9nCalculat1on T omplmc) 

Alea 01 avera-ge flow is totaled and conv~rtac:t to <lplc in r..hmholfl A{r..~H No. 020:.l4fJ). Amn 2 i !:i 
oddod at Ml-I 13 (No. Oi 0334). Area 3 is added at MH C (No. 010351) and so on. The areas are 
also se,v<-id by .:i. number of houso connec!lon sewers directly tributary to the s1udy sewer ~II 
al:u19 the➔ 01air1a;:.ic:: Aron. To ~ifnp!i(}' calculatl<,1ls lhc flow fr<,m the areas oontributing 1o fhe line 
unCr,r u;vi0w, can bA. lumr:~d l<>rJAlhAr and addAd at ono r,olnt {outfall Ml 1). 

If a relief set·,er was proposed th-at 'A'Q1.1Trl intercapt a porlinn of this Slvdy AmH lhH a•.,t;r,,gc➔ fk 1w 
from Drainage Areas or parts of Draint1.ge Areas tributar; to fue new line would be add4KI to IM 
rc!lcf line ;ind subtracted from the existing line. 

AflE!r fl0'/1 estim(t{f!s h:-i~ htwm pmp1➔md, and the l..iyuut of tha t.y't>lmn hat; b&Sll d~tam1ill(Jd, 
the next step is to estflbl:$h the , I,me 1or et1ch linF.. 'I hP. profila l'lheP.ts ~how the➔ ::.urfrn.:ll 
elev;:itions, s:ubsurfaoe structures and any other control points, $UCh as hou~ connection1;, and 
other SCN/Cr connections. 

Ui.ing tha proflla ~heel. ;.: lt:11lativl~ :·.lope Qf Ute m::w(':I' i:; determined beginning a1 the lower er.cl 
1:imJ workin~ upstream b&h•,ee,, street lntorsecuc,1s or contml points. The slope Is obt3lnod by 
rlr::¾wing::, Prelimin»ry profile i.howin!J cunlml p:.>inli;, .sut:h as. $0\'/Ari:. 10 be hltQrcept&d, major 
sub·St<llcfures, ground lines, outlet or following the s.k;pa ofthEI t:txiaiing Rl:'V.'At pipa, ate. 
The slope 15 !oc;:ited ilS shallow as possible to seive 1he adjacent area and lrilJ.ul~r/ ~,eas with 
consldernllon to street grade, depth rcqulromonts ~nd an}' control points or om,tu.1ctions. 

Selec.!ing the Sizes for 1ha New Sawer UnA 

l<r.ovtinu the peak now and the tentati\'e slope, a tentative pipe size can be selected for 4:<1mh 
mach. 1Jsin9 tho M,Jr)r)io9's EqualiOl)S. ond <lcsigo crit~1io (slope, mil1imum velocity, dept to 
diameter ralio (Old}, a final pir,e eize call bA selec~d. 
For sm~!I pipe up thro~•gh 15-inr.:h rl i:-m1ater, 0/d=0.5 (pipe is flowing hall fu:I at pi.ak l!ow). r or 
pipes 18•fnch and larger sizes, Di'd=0.67 (r,ipe is flowing two•1hircSs full at pevk. f'.ow). 

A'<J a lintil t:l;.eck, f)lol Un:1 1J1J>'1 lin~s oo the J)(Olil&, -S'21l th<.i outlet <,Jlt,ivatlon and work upstream 
through c1.lch oonnu,:mce, m~kin!J sum th~,r.c i~; :.;df!qu:.tE; d P.:-mmi:a (or i.ubt.lrudurtt-s, ~ml lhat 
the Une meets all o1her ocn1rol$. The pjoe size ,-..ill ha.Ye to te ,ec1·ecked if lhA Rlr.-nA hRF> hflAn 
r-haf"lo~tl fo: any mason. 

COG SS Marus! 
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nO'win!J Uu, <1uantil}' oi llow aod the ;iips sir.a, thEt \'elocit;• can l;Et Cflloulated using 1ha Manning 
Equation, (Go to U:'.Engineering\Design\Ccmmon Files'.r roject Monagement Sample 
Oocumcots',2.3 Design Alds-Calcs\SEVo/ER\ScworOcsigoCnlcu!aUon T cmplatc) 

The ,•~locity heftd can be calculated 1o give the Enerm' Gradient. In many cases, especiflil)' with 
large di~meier sev;ors, it is necess~rf to c:.'lrefully p:Ot the ene1:.1y gradient of the sewer to 
deteimlne that lh& hyc!1aullc design requtr01nen1s are met. 

In these cases, start at the downstream end of the profile M d mark the Etnergy gradient at Owt 
point \'Vhe,e the ilow enters Mother sewer it will be 1he energy gmclient of that sewer. 
A llne to represent a tontatlve foca.tlon for the energy gradient for the tl1'$l sectlo1\ of sewer being 
dc.,~\gnml i>i than drnwn u11shemn following lhc{ iJW1i!ah!c.1 surfm:~ ~upa to Uu~ naxt c;unlwl puint 
<Jn lhe 1-)l()lilt.t. l'hil:1 oould Qe a p:,;inl Wh(;lre 1ltA"I in t11.!{h:1d, a tslre(;ll ini$re-t$Clion, 1:01 ~bruf)~ chtillH~ 
in surface slope or other contrc,I p::ilnts. Care must be 1aken to see th°"I the fin°"I des.ion of thP, 
sewer provl.dee. 3de<1uate -co•,er a.nd that the sev1e1 cleats all st1bsurface obstmcllons. The 
profile c-..an no-.v bo f!n.at!zcd. 

Aftc.ir Uu.: final si.!a Hnd- gm:lc; am csla!:lish .. Uti. Enuinc.ie1r c;;m lmnsfar tfala to >ihP.~l ;is shtrNn on 
Figure F256 to si..1mnuuize design 11cws including AOWF find PO\•\'F, resulting velocities, normal 
n nd (:(iijmil rlHplh. The ~haAt includP.$ i,ti:mljfir.alion 1;f MHs h~• numl>f!f ::--n~ ~tatinn. It i-thm 
shows sewer charactedst!cs including lengih. slope. pipe size and fall. 
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1YBURN SEWER TRUNK LINE CAPACl1Y IMPROVEMENT 
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