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Abstract: /wmw...\ \
This Technical Mem‘oran‘c:la\}m summarizes t\B“e\c\oast wastewatercollection system (Coastal
Interceptor sewer — CIS) capacity for the purpose\?%m o{arily storing and then releasing
post-storm-peak (off-peak) stormwaterto the Hyperi |\T;§:‘ ent Plant (Hyperion) for

treatment. Capacitie?/are assessed both in the collection system long the Santa Monica Bay
coast and at Hyperion. The Memotrandum considers how much stormwater flow can be

diverted to the wastewz%r collection system, and
1.0 Introduction \ \/
N
1.1 Background \
The CH:CDM team is assisting Jurisdiction ‘r%ps 2 and 3 (which consist of the Cities of Los

Angeles, Santa Monica, and El Segundo, the County of Los Angeles, and Caltrans) in
developing an implementation plan that addresses the requirements of the Santa Monica Bay
(SMB) Beaches Wet Weather Bacteria Total Maximum Daily Load (TMDL). The
Implementation Plan is being developed to incorporate the input of multiple cities and
agencies, their departments, as well as other affected stakeholders, and will build on other
planning efforts that are currently in progress, such as the City of Los Angeles’ Integrated
Resources Plan (IRP). The Implementation Plan will use an integrated water resources
management approach, which will address multiple pollutants, identify beneficial use
opportunities, and integrate multiple agencies in its overall solution.

en thesei diversions are possible.

There are seven jurisdictions, organized by watersheds, which are impacted by this TMDL.
Of these seven jurisdictions, the City of Los Angeles is the lead agency for Jurisdiction 2 and
is a significant participant in three other Jurisdictions (1, 3 and 7). The City of Santa Monica is
the lead in Jurisdiction 3 and is a participant in Jurisdiction 2. The first two jurisdictions for
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which action will be implemented are Jurisdictions 2 and 3. This technical memorandum
pertains to the joint implementation planning effort for Jurisdictions 2 and 3 (see Figure 1).

In support of the City’s efforts to prepare the Implementation Plan, the CH:CDM team is
assisting the City with the following 11 specific tasks%\

VAN

Task 1:  Assist with TMDL Development PlanningL Ps

Task2:  Provide Staff Support for the Dev lép\nﬁnt an Integrated Implementation Plan
Task3:  Regulatory Requirements /e

Task 4:  Detailed Hydrologic Study \ I
Task5:  Beneficial Use Evaluation \\ \ ) >
Task 6:  Treatment and Management Options Evaluation /
Task 72 Coastal Collection System Evaluation ™~ \\\\M e

Task 8: Research Potential Sites for Collectlon,\Treatment anﬁ)wersmn Facilities
Task 9:  Analysis of Implementation Alternatlves

Task 10:  Prepare TMDL Implementatio lan ™
Task 11: Task Management P/P \ \ /

As part of the IRP, the CH:CDM team and the Clty of L Angele@d\veloped draft volumes
for the Facilities Plan. This Technical Memora dum builds upon two olumes of the Draft
Facilities Plan: Volume 3, Runoff Mara d Sect1on\7’> Existirig Collection System, of
Volume 1, Wastewater Management. th volu es we\apfepar)ed by the CH:CDM Team
and the City of Los Angeles axfc leasgzd in August 2003. /

1.2 Purpose T

e
.

Several sto,rﬁl:v’ater runoffs Eeglent options are possible for the purpose of reducing

surface i off from ]unsdu?ttﬁr{ana watersheds, and thereby reducing the potential for
wet weather bactema,iTMDL exceed\a\nces i
this Fechnical
intd.the wastewater collectiorhgystem for\{reatment at the Hyperion Treatment Plant
(Hyperign). Differe target vol

Santa Mohica Bay. The alternative examined in

Jurisdiction2 and 3 stu rea.
collection systén tvar1ou§t0 IEzns along/ the Santa Monica Bay coast. Depending on the
volume of runoff captured and the available collection system capacity, not all of each stored
volume may be handle the wastewater collection system. This diversion and treatment
option is one of several alternatives! that are possible, and it is probable that one or more of a
combination of options will be appliéd across the study area. The objective of the options,
including this divert-and-treat option, is to prevent untreated stormwater from reaching
Santa Monica Bay and thereby contributing to TMDL exceedances.

The purpose of this analysis is to satisfy the requirements of Task 7, the Coastal Collection
System Evaluation. More specifically, the purpose is to assess the capacity of the collection

! See the Technical Memorandum titled, “Treatment and Management Options ~ Task 6”
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and treatment systems to receive diverted off-peak stormwater runoff to help meet new wet
weather bacteria TMDL requirements in the Santa Monica Bay receiving waters.

1.3 Scope

P
The scope includes hydrodynamic modeling and capiaéit»xasses;@ent of the CIS, and

development of model inputs including a rainfall event and thé resulting inflow and

infiltration into the collection system. These a?a ses|determine how fhuch of the stored
stormwater runoff identified in a previous task cah\lge\d"rverted to Hyperion during off-peak

£

times. A conceptual-level cost is also presehted as & meaags of compariﬁ\g\this altzfe{native with

others presented in other Technical Memofenda. \\ \/\ \\ o \\J Ny

N . )

These evaluations are specific to Jurisdictions\2‘m\1d 3. This task builds\(‘)'n\ghe work / [
previously performed by the CH:CDM Team, the'City of Los geles and o\fher“ager{cies on

the IRP project. AN .
e NN N
/ g \%\‘\ \V\\ v\\
2.0 Methodology / L . ),
2.1 Approach / N \ \\ //
Jurisdictions 2 and 3 comprise the Coastal Sew\ers})}ed (ip\giicated ?ihEigure 1), which

contributes wastewater to the CIS. In Task 42/of this study~the Coasta)/Sewershed was
divided into seven runoff subsheds u&@ds) which dre ouflin d\i;n/Figure 1. Runoff
subsheds are delineated based o{a surfage topology, an&\tl;eiefoi fepresent stormwater
runoff watersheds. The Coas a“I\Sgwerghed is de%ed by the wastewater collection system,
and therefore has different boundaries :Yl%e‘m the ruﬁef{ subshedé. A Task 4 hydrologic model
estimated rainfall runoff Voiumes for each.subshed. Tﬁ"é"sub’sﬁeds, their characteristics, and

~~~~~~

the estimat, d/;unoff Volhmg§ a?ed.\i\s\ted in Tab-e]\l.

Castie Roék\ 4;9\§2 Natur%l Open / 82% 9% 16
Santa Ynez Canydn._ | 1,226 Singyé Family / 45% 26% 6

Pulga Canyon 1,984 lya/tural Open/74% . 13% 7

Santa Monica Canyon 10,1 // Natural Open / 77% 8% 33
Santa Monica 9,152 ) Single Family / 40% 53% 63
Venice Beach 109 Beach Parks / 91% 16% 0.3
Dockweiler 6,879 Transportation / 30% 65% 49

Total:| 34,457 Area-Weighted Average: 32%
! Volumes and land use derived in Task 4 memorandum: Detailed Hydrologic Study — Task 4.

2 See the Technical Memorandum titled, “Detailed Hydrologic Study — Task 4"
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Figure 1. Study Area and Coastal Wastewater Collection System
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Under most conditions storm water runoff will typically exceed bacteria criteria and cause
exceedances of water quality objectives in Santa Monica Bay. The analysis that was done in
Task 4 focused on the determination of runoff capture volumes, or operational storage
volumes, as a method of limiting the number of days water quality objectives would be
exceeded. ‘1
In this task, input from several sources was co sto produce an estimate of wastewater
flows in the CIS, and treatment capacities in /gp%gon, dgrmg and sl%ﬂy after a rainfall

event of specified intensity and duration.
e

The basis for the collection system capacity analysis is'a modi x‘ém raulic model of ﬁle City
of Los Angeles outfall and interceptor wastew’ ter collection gystem3. Developed in MOUSE
(version 2003), a dynamic hydraulic modeling sygtem from DHI Software, the mode.
encompasses all interceptor and outfall sewers wk 1@1 dlscharge into Hyperion.

The approach to this evaluation involved thé follc;;vmg\

m Extend the CIS portion of the City’s OUSE/rnegel to inclixde appr lm”étely 13,500 feet of
additional collection system piping and thr ea d1t10na1 pump\mg\plants (in the Castle
Rock, Santa Ynez Canyon, and Pulg Can/. subcatchn\ent areas). /

m Derive an appropriate ramfall evenbduration, myetoggpﬁ sha eénd related intensities for
each of the subcatchment areas for the*purpose of generating rainfall-dependent inflow and -
infiltration (RDI/I) hydr%g/raphs for the study area and the gﬁtlre City.

\\»..

= Generate estimatédRDI/I ﬂbws using the.derived ram_fall events, a new model developed

by the dty and ex1stmg\fﬂ\}m,g@hs from previous City modeling exercises.

= Est/aésh the basécendition modeling s\ée&rio th/a,?corresponds to approximately the 2020
g\dlhons far the CIS Hyperlon

= Run h\bIS portion.of the mx 1 with the derived rainfall events (calibration and
verification for the majority of the modellwere done as part of the IRP study).

® Run the MOUSE del for the rest of tlie City to simulate flows into Hyperion, and add in
the results from the model run to/get a complete picture of flows into Hyperion.

» Identify flow constraints in th C and excess capacities in the system for the purposes of
diverting stored stormwater from each subcatchment (derived in Task 4) after the CIS flow
peak has passed. Also assess the capacity for Hyperion to treat the diverted stormwater
volume and identify any constraints.

m Provide a conceptual level cost estimate for comparison with other options.

3 The outfall and interceptor sewers are those that collect sewage from sewer subsheds and convey it to a
wastewater treatment facility.
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3.0 Model Development and Analysis

Wastewater conveyance and treatment capacities were assessed for the year 2020 using the
predicted wastewater flows from the ‘Baseline Scenario” of the IRP. The dry weather model
was first run to establish antecedent conditions, folloWe\by a wet weather run from which
capacity was assessed. The modifications made to the model a jtd\the development of model
inputs are described below.

3.1 Hyperion Service Area (HSA) and,«fhe Coas tal> ntercepto wer (CIS) Model

Hyperion treats wastewater from a significant por o f Los geles
several contributing agencies. The area tha Hyperlo n as the Hyperio
Service Area (HSA). The CIS is one of many major sewers w1 in the SA; it conveys

into Santa Monica Bay.

18 to 72 inches, with five integral pumpi erous parallel segments. Built
from the 1950s to the 1970s, a series of si gnificanrt\pumping p
completed from 1994 through 2001. TP{lel origipallyrmodeled 9.5 flgs of CIS length were

extended approximately two miles to allow co vq§mc¢'\cage€1ty assegsment for Castle Rock,

----- \//
The CIS is a complex series of gravity and Qfé'é-mam\mp&m;h\

Santa Ynez Canyon and Pulga Canyqn subshéds./ In addition to_the #vo pumping plants in
the original model, three additiqnal sigpifitant pimping plants Wete added in the new model
extension. Characteristics of e&; pumping plants included in the model are listed in Table
2. Other minor pumpmg ts which'contribute flows along ti e CIS were not modeled
explicitly, but their contrlb ons are caétﬁke\d in the thedelat'wastewater contribution
points. Othermodifications wér%made to the model based on updated City of Los Angeles

informatigh that was not yetreflected in the City(s pipe database.
g o

\ 646 Veénice 48,000
632+ Sunset Z 3,200
639 | Nowth Puiga | 1,200
634 Teme\sEa( 3,500
N/A Moss' 18,056
' Owned by the City of Santa Monica. 'All others owned by the City
of Los Angeles
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While this task focused primarily on the CIS, the rest of the HSA model was also important
for the modeling effort because it generated both dry and wet weather flows into Hyperion
that allowed the assessment of Hyperion capacity*.

AN

3.2 Low Flow (Dry Weather) Diversions I

Dry weather urban runoff from the Coastal Sewershe\'fi is}r\w{l%e) diverted through low
flow diversions to the CIS for treatment at Hyperion. |A summary o?(isting and planned
low flow diversions within the City is showryin Table 3>The total flow planned for dry
weather diversion to Hyperion via the CIS by the efid of 2005 is 3,840 gpm, This flow capacity
is so small compared to the flow incurred during wet we t M}\yijje it.of/using the

low flow diversions during wet weather is ihsignificant. Therefore,the low flow divergions -
are (and will be) temporarily closed during wetweather conditions and will therefore/not
contribute to Hyperion flows during wet weatl:vi.’ﬁor this reage , the lovhlbm,cljﬂvezsions
have been excluded from this analysis. \ :

AN
/ ,,,,,,,,,, - \\

Completed Projects // \\\\ /\ \ j}

1 | Playa def Rey < 104 \\LANQM,/ LAC 15-Apr-2001

2 | Fiomton Avéive.. 80 CLA CLA 22-Jun-1999
/3/ Bay Club Drive 60 | CLA CLA 24-Jan-2001
Y4 Palisadés Park..._ \gs Vo CLA 28-Nov-2000

< 5 | SantaMonica Canyon \ 1215 | LAC CLA 10-Jun-2003

\ Venice Pahlle \

6 (\W] e AV:%» Stati;)n) \ 35 LAC CLA 10-Jun-2003

A AN /

7 Temescal\C{nyon Y / 350 LAC CLA 23-Jun-2003

8 |Imperial Highw% / 21 LAC CLA 29-Jun-2003
Under Construction /

1 | Pulga Canyon 130 LAC LAC? 31-Dec-2003
Under Design

1 |Castle Rock/Parker Canyon 75 LAC LAC? 1-Sep-2004

* A more detailed summary of the existing collection system can be obtained from, Integrated Resources Plan
Interim Deliverable: Facilities Plan, Wastewater Management Volume, Section 5 (CH:CDM for the City of Los
Angeles, 2003).
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2 | North Westchester 130 LAC LAC? 1-Sep-2004
3 |Santa Ynez Canyon 826 ! LAC LAC? 1-Dec-2004
2

4 | Ashland Avenue 45 \ LACN|/DAGE | 81-Dec-2004.

5 |Rose Avenue 180~ LLAC LA027 31-Dec-2004

6 |Brooks Avenue / 130 ) LAD LAG? ™ _ 31-Dec-2004

7 1Marquez Avenue \ 130 X\/CTA\B/C% %DJE@O{\
Future Projects /

1 | Montana Avenue* 45 < LAC M 170612005

2 | Wilshire Boulevard®* 76 PNJAS | SMN(| 1-Oct-2005

,,,,,,,,, S

Total dry weather flow diverted to CIS 840 apm \

Notes: / \ /

1. CLA = City of Los Angeles; LAC =/Los Anggles Gounty; SM City fSanta Monica

2. CLA will coordinate the |mp|ement tion of the project sﬁWth LAC. “

3. 100% of the drainage area lth S

4. Average flow shown is estkmated {

3.3 Rainfall Event Denfatmn \S

The average ¢ 1tleal~mmfall th for this study was estabhshed in the IRP (and confirmed in
Task 4) to be 0.45 mches\Be % depth\e ded to be translated into a rainfall event
(with tinyfe and intensity) for th model] alysis of historical rainfall events was
done. A series of vents was collec edsr%wlized, ayeraged, and the resulting shape and
durafion were gc/;ed for ¢éach subshed)and forthe rést of the HSA model area.

To determine a% able shapeand duration for the rainfall event, historical hourly rainfall
data from the Los Angeles i Interna ional Airport (LAX) rain gauge5 were examined for events
that ranged from 0.40 to 0. 5 sin deptil and that had had no rain for 24 hours either
before or after the évent. Eleven such ev {(ts were found and are listed in Table 4. The
average duration of these events was 6.3’hours, so a six-hour event duration was selected.

To determine the distribution ofainfall over the six-hour period, the 11 events were plotted
as hourly rainfall depths and were Superimposed such that the event peaks were aligned.
This information, presented in Figure 2, also indicates the six-hour duration envelope from
which the ‘average’ event shape was derived.

5 The LAX gauge (No. 045114, Los Angeles WSO ARPT) was selected because of its 60-year historical record
(August 1, 1944 to current), and because it lies within the study area.
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Figure 3 shows how the 11 independent events were normalized to develop an averaged
hyetograph shape for the six-hour event. This shape was adjusted slightly: the first two
hours’ rainfall intensities were swapped to ensure that the model did not treat the first hour’s

peak as a separate event. The results are shown in Figure 4.
i

!
Figure 3. Averaged Hyetograph Shape from Elevelln In&epgﬁ»&\ent Rainfall Event Shapes
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Finally, Figure 5 shows the averaged hyetograph shape in Figure 4 that has been translated
into the percentage of the total rainfall volume for any given event and allocated to each event
hour.

Figure 5. Percentage of Rainfall Event Volu%&éllocated to Each Event Hour

! \\/\

s N HOBUI'\\\
In TaskK 4 of this study-it was dete ed that due to significantly differing elevations of the
centy0id of eacl( subshed, adjusted totalrainfalhever(t depths were required for each subshed.
Thé-derivation of-these rainfaltdepths is &xplained in the Technical Memorandum titled
”HydrBl‘ogjf Analysis\—\-\(ézsk 4”. ?I%Qle 5 showys the event rainfall volumes and hourly depths
for each of the six hours for each of the sev ; subsheds of the study area. Application of these

hyetographs is discussed m\ﬁieg xt section.

,\\
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Castle Rock . 0.078 . : : 0.057 0.002
f 7‘\ RS /F\
AN .
Santa Ynez Canyon 0.65 0.068 \0.093 N ()§5§/ \(‘}.QSB 0.049 \OTIQOZ
Pulga Canyon 0.75 0.078 o\tcy 0.41 ({\ 0.096 \0.057 /ZOOZ
Santa Monica Canyon 0.77 0.080 0.11&\)9\ 0.41 \\0\.0{8 0.058 0.002
\/\
Santa Monica 0.61 0.064 /’6’.“6?3?“\ 0333~ 0.078 N_0.046  0.002
Venice Beach 0.42 o.04§/ 0060 0230 0954 /)532 0.001
AN £

I 7 ] ~
Dockweiler 0.44 0.045 0.062 0.238 056 0.033 0.001

{ N ) I \0\
Remaining HSA 0.45 /Q.o:&& /o’.ogﬁ / 0.\2\4\6 0.959 0.034  0.001

EVENT HOUR: 1~ 2 "\ 3] a4 5 6
Notes: - /J ,
! Derivation of these rainfall de i{ts is explaired in the Task 4 technical r}emorandum, Hydrologic Analysis.
2 Corresponds to hourly evenlégpth percent%%s detived in Figure-5.~
—

ey

T

3.4 Inf} w and Infiltration (I~

To clarity the discussion on the ge e\raﬁ\&wgche 1/1 flows for this modeling task, definitions
of thg'various ¢ mpon;htsQf I/1 are fixst introduced. Following this, the derivation of the I/I
ﬂov(rs\for the model is discussed.

3.4.1 ﬁf\'{itions an
.

\Backgizynd

!
Inflow and infiltration (I/1) restuilt from suy/surface and surface water (stormwater runoff)
entering a wastewater-collection system through openings, leaks and illicit connections.

The inflow component orig'kres\ front surface water that enters the collection system through
connected building downspouts,\bafé:h basins, area or yard drains, and openings or leaks in
maintenance hole covers and collars.

The infiltration portion of flow originates from subsurface water that enters the pipeline
through open or cracked pipe joints, and deteriorated maintenance hole walls. 1/I flow
reduces the available wastewater conveyance capacity of the wastewater collection system.
I/Ivaries depending on location, system age, structural integrity, intensity of rainfall,
groundwater level, and soil type.
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I/1=GWI+ RDI/I
where: GWI = Groundwater infiltration
RDI/I = Rainfall-dependent inflow and infil \ﬁo\r}

GWT is the relatively constant (independent of ramfall) component of/I which enters the
collection system through pipe and joint openings.or érail;i located hélow the groundwater
table. GWI can vary seasonally depending gn changes injthe level of tt roundwater table.
Estimates of GWI are used to estimate the projected Av ge D Weather l\w (‘AKF ) and
Peak Dry Weather Flow (PDWF) of a collection systeii. 7\

RDI/1is the part of I/1 that varies with rainfall. RDI/I consists,of Mo&rpgnents:/%{infall—
dependent infiltration (RDI), and stormwater mﬂQw (SWI) \ T

RDI/I=RDI+SWI 77 N

RDI enters the collection system througéfects@ove the riermal % w/ater table, but
still below the ground surface. SWI ent;érs the co]leictmn system through direct connections
(catch basins, private property leaks, maintenance ole [coyers, areﬁr ins, open plumbing,
defective cleanouts). Both RDI and SW\I\<feot the system\r contrl}?xtmg to peak wet-
weather flows.

RDI/I flows were develope én\d\lnco orated mtb\he model g they can significantly
reduce the conveyance cap 1ty of the collection system. __ /

342 D v( ment of I/FElows
/ op \ \
I/1 ﬂoyvs for this gnalysis were generate two ways*
1. <€or the CIS p on of the\rKOQdel I/1 ows were automat1ca11y generated from a rainfall
hy ograph i m to the MQUSE modgel. The City is adding a city-wide calibrated I/1

compo nt to the exisgg MOUSE mo el, and it has completed calibration and

Ver1f1cat10n or the CIS portio
2. For the remainder of the Clty exus/ryg /1 flow hydrographs used in the IRP were

modified and unporte to the M@USE model at many nodes along the various
interceptor and outfall sewerg

The existing I/1 hydrographs were scaled appropriately for use in this task. The rainfall
event for the IRP was, by definition, a 10-year return period event and was determined to
total 4.45 inches of rain over a 24-hour period. It was assumed that because the average
rainfall depth for the current task was 0.45 inches, or one-tenth that of the IRP rainfall,
scaling the IRP I/Thydrographs by one-tenth was appropriate.

APPEN |_Task_7_Memo_{061104).doc 12/20/2004
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It was acknowledged that the surface runoff response and infiltration conditions would
not be the same for both events, and they would also be particularly dependent upon
antecedent rainfall conditions (given the small relative size of the 0.45-inch event). Scaling
the hydrographs implicitly assumed that the ground would be saturated, or closeto
saturated, and that all initial abstractions would lave been r moved (as would be the case
with the 4.45-inch rainfall event). The result]ng I I flo ere erefore considered to be
conservative (marginally greater than expe ed

3.5 Model Calibration

Because model calibration was completed art d1t10na1 dryLWea

calibration was required. Wet weather cahb t10 has 1mpro ed for IS sewershed since
the IRP modeling was done, as the City has pro essed with evelopme of the M/jéE-
based I/1 model (as discussed earlier). For the rest of the HSA, \I:hxlil’ wet weather event
was ten-times as large as the event examined in thi \W and it was assumed that the
calibration done for the IRP was adequate. No-additional weQeather c brat10n was
therefore required for this exercise. / \

Descriptions of the calibration proced fes usefi/tor;both the dryweathe model and the
(new) wet weather I/I model enhance ent wege p’rov1de\by the 71\1(:1 have been

included as an attachment for referei\
\\

3.6 Capacity Assessment !

Modeling results were asses ed by congidering the incremental ,f{ows that each subshed
contributed along the CIS. The model generated a total.of f fouf days of flows. The rainfall
events were added in-on thexso\nd day, altawing an initial 24 hours for the dry weather
response w/‘ M the wet weather flows. This established

be fully established before intro
the antec/edent conditions in the'modelin preparation for the wet weather event. This is also
eping with theminimum 24- h\x,%dry eriods bgth before and after the historical events

duration of the in ced rainfall.

useg'to derive shape a

By eokmpanng the modeled peaks 0 the madel’s estimation of full-flow pipe capacity, it was
possible to assess how m capacjlty existed for releasing stored runoff. The limiting sewer
pipe in each segment was idehtified by ass¢ssing the hydraulic capacity of a series of pipes
and by isolating the'pipe with the lowest gpaaty (or a low capacity) as well as the pipe with
the greatest potential fo?\a\s\laill (i-e., thesmallest distance between maintenance hole invert
and ground elevation). In soWn existing pumping plant limited the conveyance
capacity of the system.

As an example, Figure 6 shows the modeled response of the City of Santa Monica subshed,
the remaining capacity in the system, and the maximum 24-hour and 48-hourt volumes that
could be conveyed downstream by the CIS. The first 24-hour volume represents the stored

§ 48 hours is chosen as the maximum time for which stormwater can be held to ensure that the standing water
does not breed mosquitoes, which can take as little as 72 hours. See, for example, Metzger, 2004.
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runoff that would be released into the wastewater system starting approximately one hour
after the wet weather peak flow occurs. Release would continue until approximately one
hour before the next day’s peak occurs. No release would be allowed until approximately
one hour after the peak flow occurs on the second day, after which stored runoff would be
released again until the following day’s peak. This gap tr%leased flow would provide a
safety factor, and allow for unpredictable peak daily qlows \/\ \

;

rd

This approach was used to assess all subsheds/\ \ N {

.

.

Figure 6. Stored Stormwéter Relgasg/t0<\€{19tl\os}’5te“\w/\
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The definition of ‘capacity’ was discussed with WESD and WCSD staff. It was agreed that a
pipe would be considered to be at capacity if it was at full flow with no surcharge during a
wet weather event. If the pipe was outlet controlled (particularly if downstream
backwatering floods the pipe outlet), this definition of capacity would produce a significantly
lower maximum flow limit compared with the traditional Manning’s equation approach.
While it is recognized that the existing system would operate under surcharged conditions
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during wet weather in some locations, this definition of capacity was considered to offer a
more conservative (i.e., lower available capacity) assessment, particularly given that diverted
stormwater runoff must not ultimately contribute to a wastewater spill.

4,0 Results ;\\

The capacity analyses considered each subshed in 1solat10n th{\ one subshed will
contribute stored stormwater at a time. If sub d actually cohtribute
simultaneously, only a small fraction of the /total aﬁount f stored stgiqzater from each
subshed would be able to be introduced mto the Cg\xj‘l{ the 48-hour r te\honkgme limit
because flows are cumulative. This does né\t rule ou ulm%\sﬁb eds contributmg\\V

simultaneously, but such a configuration Wo\dd be the subject of further study /
/

The most significant limitation to additional fu e peak wet weather ﬂowgl\n‘ﬂﬂe €IS is
acknowledged by the City of Los Angeles Bureau of\S\ tion to be“the Venice Pumping
Plant’ through which most CIS flows must stor "reacfi t%erlon While the Venice
Pumping Plant may currently limit the lagger peak webweather flow s, this sfudy is
considering significantly lower flows, aid it has u\sed a definition (&\p\t e cApacity that does
not allow for pipe surcharging. With these asgumptions, the V\mce Pumping Plant is not the
limiting factor; rather, localized limitatjons in gjthe¢r pufnp\qg capa\(ity of smaller upstream

pumping plants, or flow capac1ty/ Lm% se ent/s goyern ependlr)g on where flows are

being added into the CIS s
& RN

Dockweiler is a special case ce$se it 1scharges\§ry little wa /ewater to the CIS. Instead, it
discharges most of its wastéwater flows\nto two of the large /G*Zttfall sewers passing through
the subshed. Deckweiler would not contribute stored runoff to the CIS, but would release
stormwatef into the outfallsewers~ Dockweiler.could therefore release stored runoff to the
collection system simultaneous \\th e or more~ather subsheds without affecting the
capacity of the CIS:~ ~_

S

114 Capac1ty\b)§1f:sh}
Table 7 summarizes the results of\t;he modé(hng analyses by subshed. Following Table 7, the
results for eash subshed a d1scu§sed At the end of this section, capacity at Hyperion is
briefly discussed._ J

7 A June 12, 1996 inter-departmental City report titled, “Venice Capacity Study” (W.0. E2000830) summarized the
inadequacy of the Venice Pumping Plant to keep up with wet weather flows on January 4 and January 10, 1995. All five
pumps at this facility were operating with a recorded discharge of 47,980 gpm while the water level in the wetwell
continued to rise'. Design of the paralle] force main is ongoing at the time of this writing. When completed, the Venice
Pumping Plant is expected to have a maximum pumping capacity of approximately 70,000 gpm.
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The discussions below refer to numbers extracted from Tabl/ ping gant and subshed
locations are indicated on Figure 1. AN \\/\ \\N /\\\\
Castle Rock N /
™

The Castle Rock subshed provides the first significant wastewaterflow contributions to the ™"
upstream end of the CIS. As such, conveyance capacity is not influenced byupstream .
wastewater flows. The conveyance capacity downstream of the Castle ock su hed is \\
limited by the Sunset Pumping Plant, which pumps all Cagtle Rock sewag e Ci3, The
capacity of the Sunset Pumping Plant is approximately 3,000 gppa-~The 202 0 p k wet \ /
weather flow estimated by the model was 1,248 gpm. Tline wet quat ner I/1 volum ngnerated
from the Castle Rock subshed totaled 14,945 gal. /

Up to 3.1 MG of the total stormwater volume cou be i rec ed mto the IS fr m fheCastle

Rock subshed in the 24 hours following the ram maxim that can be irected
into the CIS in a 48-hour period is 6.3 MG. A rox ate 40 percent of the 16 of stored
stormwater estimated to be generated from Castle Rock subshed cotild-theréfore be

diverted for treatment at Hyperlon “The- rema er could be’ ptkto alternative use.

The Sunset, Temescal, aryl/North Pulga Pumpmg\PLants ere upg% in the mid 1990s;
future expansion is thepéfore not ljkély:~
7 Z ™ \ N /

Santa Ynez Canyon \ Y

Like the Castle Rock subsh\d\ﬂows from Santa nez Caﬂyon subshed are not influenced
by upstream wastewater flows, ,as.flows from tbshed aye pumped directly into the CIS.
Diversion capacity from the Santa Yriez Canyon subshed is {hmlted by the combined pumping
capacities of the North Pulga and Temes Pumpmg Pla The combined capacity of these
two pumping plants is approximately 4,700 0}210 peak wet weather flow estimated
by the model was 597 gpm. The wet weather I /I\vo\l}me generated from the Santa Ynez
Canyon subshed totaled 14,839 gal.

The total stored stormwater volume that can be directed into the CIS from the Santa Ynez
Canyon subshed in the 24 hours following the rain event is 5.8 MG. The maximum that can be
directed into the CIS in a 48-hour period is 11.6 MG. Only approximately 6 MG of stored
stormwater is estimated to be generated from this subshed, making the conveyance capacity
more than adequate to convey the entire volume in less than 48 hours (5.8 MG of the total 6
MG can be conveyed in the first 24 hours).
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Pulga Canyon

Capacity for wastewater contributions from the Pulga-Canyon subshed are limited by a
combination of upstream wastewater contributions from Castlg'Rack and Santa Ynez Canyon
subsheds, and downstream pipe capacity. The down§tream limitation, for pipe flow is
approximately 8,930 gpm. The 2020 peak we €a hei’\ﬂ\lw estimated by the model was 139
gpm. The wet weather I/1 volume generatid from Q P{ga Canyon\u shed totaled 3,134

gal. /\\\/\ W, -

The total stored stormwater volume that can be directed mto\qe CIS fngthe Pulga Cényon
subshed in the 24 hours following the rain eventis 11.8 MG. <Fl:§max1mum\ hat can/be
directed into the CIS in a 48-hour period is 21.4 MG. Only appro m@tely 7 MGof stqred
stormwater is estimated to be generated by the Pulga nyon subshed; rmaking the

conveyance capacity more than adequate tp/convey t‘he%\e in less than 48 hours.

Santa Monica Canyon

/
Capacity for wastewater contributions ((rorn th; S:fnta Monlca Canyo"‘}subshed is limited by a
combination of upstream contrlbuho s fz:o /the three subs eds dls/c, tssed above as well as by
downstream pipe capacity. Al ough e Tocal pipe cai&gagy is a proxunately 13,060 gpm,

pipe capacity further downstream (below Santa Monica) limits ti e volume of runoff that can
be diverted from this subsh . The 202\peak wet eather ﬂo estimated by the model was
2,280 gpm. The wet weathér | / I volum ated frotr anta Monica Canyon subshed
totaled 348,435 gal. ™ \\

The total stored stormwater vol ﬁat\gan be direéeted into the CIS from the Santa Monica
subshe 4 hours foll ing the rain eyént is 10.7 MG. The maximum that can
rected intd the CI 8-hour period is 22.3 MG. Approximately 33 MG of stored

stornx ater is esﬁta\d'c?ii?m Santa Monica Canyon subshed. Approximately 68 percent
of thee ﬁQated store off could therefdre be conveyed to the CIS for treatment in 48

hours

N ) \
. - / i
NV /

Santa Monica\

™

Wastewater contributions from the Cjty of Santa Monica subshed are limited by a
combination of upstream contrlb iéns from the four subsheds discussed above, and by
restrictions on the downstream pipe capacity.

Situated within the City of Santa Monica, the Moss Pumping Plant conveys all CIS flows,
including those from Santa Monica. With a stated capacity of 18,056 gpm, the Moss plant is
adequate to carry the 2020 modeled PWWEF of 10,839 gpm.
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The City of Santa Monica recently (2002 and more recently) added a force main ranging in
diameter from 48 to 60 inches between the upstream and downstream boundaries of the City
of Santa Monica (including Moss Pumping Plant). D({) %ream of the enlarged City of Santa
Monica force main (and outside the City of Santa Momca a\sm/jlsr\ll&mch diameter pipe
has a flow capacity of approximately 14,450 m L >

4

The 2020 peak wet weather flow estimated)a{y the del as 10,839 gprr The wet weather
I/T1volume generated from the Santa Momiiubshe \}otﬂe\732 /526 gal AN

The total stored stormwater volume that can be directed into,the CIS ti oxgthe Santa l\éionica
subshed in the 24 hours following the rain evelelés 10.7 MG. 4%\max1mum\t\}lat can/be
directed into the CIS in a 48-hour period is 22.3 MG. Approximately 63 MG of stored

stormwater is estimated to be generated from the Sa aNenica subsh d Approximately 35
percent of the stored runoff could be direct /ecf into th“e\QIS fo\&atment \

Venice Beach / /\\ \ \\/

i
Conveyance capacity for flow contrlbugons fr t{r\e Venice Beach stibshed is limited by a
combination of upstream contribytiens xay Mo Pumpm Plant a d the downstream pipe
capacity. The downstream flow capa appréxuna& ly;/ 99‘8\ . The 2020 peak wet
weather flow estimated by themodel was 2,989 gpm. The wet wieather I/1 volume generated
from the Venice Beach subshéd tﬁ‘aled 326,878 gal\_

S
The total sto;:ed ‘stormwater klume that can be directed into the CIS from the Venice Beach

subshed ipr'the 24 hours follmwmg e rain event s 17.3 MG. The maximum that can be
directed/into the CISin a 48-h0u eriod is 37.9 MG~ Approximately 0.3 MG of stored
stormpVater is esfirfiated from the Vénijce Beach subsl)ed Therefore the stormwater volume to

be diverted is ghglble rélah\ve to cap 1\ty

Dockweiler w
The Dockwell\}“&ubshem e in that i d1scharges most of its wastewater to two of the

largest outfall sewe in the Clty of Los Ayigeles just before they terminate at Hyperion: the
Central Outfall Sewer ( S), and the Ngrth Outfall Sewer (NOS). These sewers are shown on
Figure 1.

Two other outfall sewers pass through the center of the Dockweiler subshed but pick up little
if any wastewater flow. These are the North Central Outfall Sewer (NCOS), and the North
Outfall Relief Sewer (NORS).

The COS and NCOS were considered for diversion in this analysis. NORS was not
considered for runoff diversion because it is relatively inaccessible due to its depth of cover
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(up to 50 feet below the ground surface) through most of the subshed. NOS accepts flow
from the CIS upstream of Hyperion, and capacity in the NOS was therefore left for CIS and
other HSA contributions. ;

N

{
It is not possible to isolate Dockweiler wet weather ﬂ(§ws from the M?USE model results, but
this does not affect the capacity assessment. /\ k\ K
/
N%S é te

Considering only the capacities of the COS[and water ﬂow\ntrlbgtl s from
the Dockweiler subshed are limited by a combination of upst%-k meqntributions frc?\the

Hyperion Service Area and the treatment capacity of Hyperigh (discussed below) //l

The limitation for contribution of flows from Dockweiler subshedi approxunitely 198,380
gpm. The peak wet weather and I/I flows estlmateh\fgr’ Bock\eﬂe re not separable from

other model results, and could not be deterp{"med
7

The total stored stormwater volume tha{ can be eh.gected into the COSan dNCOS from the
Dockweiler subshed in the 24 hours foﬂowm the ain event is 60: ME;\’I'he maximum that
can be directed into the COS and NCOS$ in a 48h. ’ur perio 1s 90.9 MG. Approximately 49
MG of stored stormwater is estimated from l( Dockweller s,ubshed The entire Dockweiler

stored volume can therefore be diverted and treated wrtllm the /};\8 our period.

Hyperion Treatment Plant / x /\ \ /

L
The 2020 average PDWE at Hﬁaenon w ated to be approxunately 399,850 gpm. The
peak wet weather flow was es a tho be ap qunately 430,790 gpm, or an increase of 8
percent,over the PDWF

.......

The permitted wet weathe eak hydra hc cap of 850 MGD (590,210 gpm) was used as
the upper limit fo reatme t ca ac1ty at yperlon While the plant can operate at this flow
rate, it id-acknowledged that seco dary cla ication is more effective, and operations staff are
more comfortable with a Tower peak flow. $mce diverting stored runoff to Hyperion would
create a sustainéd (24- or 48-hour) peak, A a factor of safety would be prudent, a lower peak
capacity of 650 MGD+(451,389 gpm) was also assessed (the peak wet weather flow estimated
by the model for this an\1y51s was 620 MGD, or 430,556 gpm).

Using the 850 MGD capacity, Hypeyfon can accommodate 356.8 MG of additional inflow
volume in a 24-hour period, and 724.4 MG of additional inflow volume in a 48-hour period.
This far exceeds the 49 MG of stored runoff from Dockweiler and the 22.3 MG of stored runoff
that can be conveyed from Santa Monica or Santa Monica Canyon subsheds®. To place the

® The Santa Monica and Santa Monica Canyon subsheds are considered because they could provide the greatest
volume of flow that would contribute to Hyperion through the CIS.
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stored runoff in context, the 71.3 MG of runoff over 48-hours represents less than 5 percent of
the treated volume. N

‘ "~
Using the 650 MGD capacity, Hyperion can accommc%d%kQ%QfM of additional inflow
volume in a 24-hour period, and 350.7 MG of additional volume of inflow in 48 hours. This
also far exceeds the 71.3 MG of combined storéd tuno T\ﬁggm Dockweiler and Santa Monica or

Santa Monica Canyon subsheds. ﬁ / .
N /\\ N
4.2 Conceptual Level Cost ~ > VAN \/\\
For regional runoff management options suchas this storage/and diinqn approach,/éxe IRP
developed a conceptual level cost estimate of $1.56M/mgd. This cost Wasaévelgg froma

series of diversion projects, and includes diversio \i;o\te porary st x{g\e, storage facilities,

pumping to the wastewater system, and also project management, planning design,
construction management and startup cos 4 N K >

. / s \ N/

5.0 Conclusions / ) o

The capacity of the coastal wastewater‘gollecti%n s/élste as assessed-for the purposes of
conveying and treating stored off-peak stormvater ru:toff. e runoff would first be stored
temporarily (maximum 24 to 48 hourss ally) in puxms;;buii\\t\s“ orage facilities, and then
released in a controlled mann Siliy eitper the Ci or, for Dockweiler subshed, into the COS
or NCOS for ultimate trear?i:t abHyperion.

&
‘\.\»_.__m__,,»/

Given the cumulative-effect of flows added along the course of the CIS, simultaneous release
of stored/;;ﬁ\off would reqrire \Edai\’cjonal anal 's;xemd modeling to determine possible
subsheg/combinations and divei‘sio}n%lumes. Dockweiler, however, is in the unique
pos‘?’n of not requiring the CIS to @ile?stgred ru;r%ff to Hyperion. Stored runoff from

Dockweiler could be diverte%fl:per'incﬁsggdenﬂy of the other subsheds.

o

This @p%:‘h may be-combined Yyith other options, whereby a portion of one or more stored
runoff voluimes could be diverted and treated as described, with the remainder of the runoff
handled through-on-site infiltratjén, regio Al groundwater recharge, irrigation, or other reuse
alternative?®. This is'particularly true for the Castle Rock, Santa Monica Canyon and Santa
Monica subsheds, Whic\h\vgould require/these additional measures to manage all of their
estimated stored runoff voltimes. Thg‘wastewater system is currently more than adequate,
however, to convey and trela’?m\ees}{mated stored runoff volumes from Santa Ynez Canyon,
Pulga Canyon, Venice Beach and Dockweiler subsheds.

The available conveyance and treatment capacity could also allow a series of smaller, staged
diversions to the collection system as an interim measure during long-term implementation of

? See the Technical Memorandum titled, “Beneficial Use Evaluation — Task 5°
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measures. This may be particularly helpful in cutting down on a number of small storm
exceedances, and could be phased back as long-term measures come on line,
N .
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Computer modeling
For
The City of Los Angeles Outfall Sewer System

The City of Los Angeles provides services to 3.5 million people in about 650 square
miles of service area, It owns and operates a collection system that consists of 6500 miles
of sewers varying in size from 8 to 150 inches in diameter and numerous sewer
appurtenances such as diversion structures and inverted siphons.

It was realized that a collection system model is needed to obtain overall comprehensive
information for City’s complicated wastewater collection system. Wastewater
Engineering Services Division (WESD) has developed and maintains a sophisticated
computer model of the wastewater collection system. The development of base model for
both dry weather and wet weather conditions is hereby presented to facilitate updating
mode] database in the future. In addition, this document is also required under CDO No.
00-128 for the purposes of model verification and hydraulic capacity analysis.

Model of Urban Sewer System (MOUSE) is a state-of —the-art hydraulic modeling
software package designed to simulate unsteady flow in pipe networks. It was developed
by the Danish Hydraulic Institute (DHI) and introduced to the United States in the early
1990s. MOUSE is, currently, the most widely used, commercially available, fully
dynamic software for collection system analysis. The City’s MOUSE model was
originally developed in 1995-6 in response to the need for a planning and analysis tool.
MOUSE package consists of many modules: hydrodynamic, surface runoff, real time
control, rain dependent inflow/infiltration and water quality etc. the combination of
modules will be varied for different purpose. For example: the scenario of consecutive
storms needs a combination of hydrodynamic, surface runoff, and rain dependent
inflow/infiltration to simulate the compound effect of storms.

A complete data set used by MOUSE consists of various input files and databases.
MOUSE data are organized into a number of files (and databases). Each file (database)
contains a set of data belong to a specific category. MOUSE use ‘project’ to select proper
input files (databases) to perform computation. Therefore, for different purpose, input
files (databases) may vary based on the needs. Following is an input files scheme to
depict the difference in terms of mput data set between dry weather base model and wet
weather base model.



Runoff Module nodes TS Database

v v e

catchments P1pe network Dry Weather Flow | Boundary Condition

1 1 1

RDI/{ COMPUTATION \ / l

COMPUTATION
for dry weather base model

4

COMPUTATION
for
wet weather hase model
by
adding RDI/I components

As shown above, the wet weather component (RDI/I} is added on the dry weather flow to
gencrated wet weather flow. This document consists of two parts: dry weather base
model and wet weather base model. In part one — Dry weather base model, we will
discuss all components but runoff module and RDI/I computation. In part two — Wet
weather base model, we will focus on the discussion of these two components.



PART ONE
Dry Weather Base Model

Introduction

Base model is always the first model that has to be established prior to any applications.
Base model, herein, is defined as the scenario of current conditions. In other words, input
data such as pipe network, system operation strategies, and flow generation of each sub-
basin should be close to the results of field investigation. That makes model verification
possible through the comparison of field results with model runs. The fabrication of input
data files, model verification and modification in each stage will be documented in details .
so that the reliability of the modeling results can be no doubt.

Model Fabrication

Pipes and Nodes
Dimensions of pipes, inverts and ground elevations of nodes, were taken from the
inventory component of the City of Los Angeles Sewer Information and Maintenance
System (SIMMS). Coordinates of nodes were taken from the GIS sewer network
coverage. Special pipe Cross-Sections such as semi-elliptical, oval, and Bruns-
McDonnel are all custornized. ~ -
Data extracting from SIMMS and GIS was copied to a MOUSE readable text file and
then data can be imported and converted to a MOUSE sewer network file.

Catchments
The overall Hyperion Service Area was sub-divided into 350 sub-basins (sce Figure
1). GIS has been used as a tool for defining the sub-basins. The service area in acres
can be obtained immediately from the GIS attribute table. For population (or its
projection) in sub-basins, the sub-basin layer was overlaid with the population layer
and population of sub-basins can be obtained by a tool built in ArcView Spatial
Analyst.

Dry Weather Flow Generation
Dry weather flow contains four components: residential flow, commercial flow,
industrial discharge, and groundwater infiltration. Although these four components
can be distinctively identified in GIS, current MOUSE model can only calculate dry
weather flow based on “population” or “acres”. Therefore, “equivalent population”
has been used to incorporate all components into one factor (i.e. equivalent
population), Gallon per capita per day for residential flow and commercial flow are
78 and 23 respectively. Industrial flow consists of 109 point sources that have daily
discharge more than 50000 gallon per day. For dry weather condition, the GWI is
neglected. The total flow in gallon generated in each individual catchment is



subdivided by 100 to get equivalent population that is the number input into MOUSE
model. '

Diurnal curves
The variations in wastewater flows tend to follow a somewhat diurnal pattern. Flow
rate actually is a function of time. Lowest flows could be close to zero in some area
and peak flows, in most cases, are double or triple of the average. From place to
place, Diurnal patterns are different. Twenty-three diurnal patterns were selected to
represent three hundred fifty sub-basins’ flow patterns (see Figure 3). The selected
locations (marked red in Figure 3) were gauging and hourly flow ratés were
converted to dimensionless coefficients by normalizing flow rates with the average.

Other Hydraulic Settings -
Modeling of overflow weirs, pump’s wet wells and other flow control structures were
based on the City’s As-Built records. For operation purpose or some other unknown
reasons, current seftings, in most cases, are different from the original drawing. Major

~ diversion structures and treatment plants in-take need to be calibrated to properly
simulated measured flow.



Model Venficatmn / (‘alxhraiwa

The Ca!ihratu)n of Dry Weather Base Mﬂdei ' i ;

Since collection system has been improved from time to time and t}xe system aperatmn
also changes to match the system change, collection.system model must be up@mﬁate
gmmdmaﬂy to keep its vahdauz:m WESI} updates and verzﬁes ﬁ;*; MQU’SE mede} in
every another vear,

Base model is uahbmwd accotding to fi eld ﬂow measurements Tota] wastewat&r
volume, peak/low flow and peaking time are the criteria used to verify dry weather base
model. Good match between field measurements and MOUSE model results is needed.
Tributary areas, diumnal curves, flow splits, pumping strategies, and many other factors
that may cause the modeling results deviated from heid meamiements shaii be careiuﬂ;,
adjusted until the results are matched within 15 %.

1. Tillman Plant m-take'

DCT ONE WEEK HOURLY DIURNAL PLANT EFFLUENT Q
Bunday, Septeraber 15 thwu Satueday, Septemiber 21.
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The typical weekly efﬂuem hydmgtaph (iélue line) and madei”s efﬂueui pumpx%
curve (red line) are shawn onabove dmgram ‘Model can not e"actiy duplicate the
real effluent, but it is able to have a pumpmg curve o r@%}r%ﬁnt ﬁ’li‘: mgmﬁuance ot
the effluent. _

In general, the pumpang wrve starts with ’%8 mgd &ﬂd gmdually df{)ps {0 %{) mgd
at 5:00 a.m., then if raises in a relatively faster speed to 46 mgd at8: ()'Z} a m; thxs
pumping rate will lasts until 11:00p.m. :




2 Valley Spring and Foreman Dlversmn Structure ‘ S
The diversion structure at the intersection of Valley Spring Lane and Forman
Avenue is the most important flow diversion structure for City’s wastewater
‘collection system. It control the distribution of 40 MGD flow generated from San
Fernando Valley daily and the flow through the structure could be up to 80 MGD
during a significant storm. Without an appropriate control, the excessive flow
may cause wet weather overflows at MAZE area and LCIS.

| BVRS B
y y ).MHA .
LAY : Div A — :
l N . . . . ".I
LA 10
VORS _ Lg%t
Tunnel
LA 13

As shown in above sewer scheme, EVRS (also known as sludge line) and NOS
are jointed at the west of Div A. VORS by pass the diversions and flow directly to
the LA 13. The diversion structures can redistribute flows from EVRS and NOS.
Based on the historical flow data, it was found that the flow diverted to the tunnel
is correlated with the total inflow. During the dry weather condition, its low end is
40% (or 17 cfs) and its high end is 60% (or 45 cfs). Durlng a storm, its low end is

40% (or 20 cfs) and its high end is up to 70% (or 70 cfs). :
To match field measurements, following settings are assigned:

Div A is a diversion with flow split ratio

Div B is a diversion with on/off function '

A non-return regulator in pipe between Div A and MH Cto prevent

backﬂow

o A oy_er_ﬂow weir at MH A (to MH B)

Uy e




3 Magnolia & Kester Diversion Structure ' ‘
AVORS ends at MH 42916066 (the junction of AVORS, EVRS, and NOS), the

. pipe size is constricted from:84” (AVORS) to 42" (EVRS). NOS is the relief line
to accept excessive flow diverted from AVORS. Followmg is the flow scheme to
deplct the flow split. h

O NOS(SI™)
- . EVRS (42
- ® o/
Div (42916066)

. The hydraulic device used for this diversion is a flow control sluice gate as shown
below. The blade can move up/down to control water level so that excesswe ﬂow
during the hlgh flow can be overflow to NOS.

84 |
l Blade (2°6")

‘In City’s MOUSE model, we model this flow control sluice gate by usmg a-
overﬂow weir and a underﬂow gate



4. LAf(JlﬁﬂddlL Plcml 111~takc

LAG ONE WEEK HOURLY DIURNAL PLANT EFFLUENT Q
Sunday, February 10 thru Saturday, February 16 .
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The typical weekly effluent hydrograph (blue lmf.) and model’s efﬂuent pumpm:z
curve (red line) are shown on above d:agram As mentioned, model can not
exactly duplicate the real'effluent, but it is able to have'a pumpmg eurve 1o
represent the significance of the effluent.

In general, the pumpmg curve starts with 18 mgd and gradually drops to § mgd at
5 00 am., then it raises in a relatively faster qpeeé to 18.5 mgd at 9:00 a.m,, this
pumping rate will lasts until 10:00p.m. and it will drop bag.k to 18 mgd at 1 1:00
p.m. This is existing condition of LA/G effluent. For further effluent reduction,
for example 9 mgd, the current flow higher than 9 mgd will be reduced to 9 mgd
and the flow lower than9 mgd will be kelp the same,

5. Maze Diversion Structures
Wastewater flow at the west side of LA 02 is distributed into three different

- branches: N-Branch, 8- Branch, and COS. The diversion structures at div- A and
div B are two devices used to ensure that flow fill the N-Branch first during the
low flow period, and then it will fill S-Brancly, the excessive flow during the peak
flow period then overflow to COS, Following is the flow scheme 1o ﬂlustrate this
flow distribution,

_ N—anch

| LA m
DA | O- “NOS

S+ Branch

&
&




Stop logs are used to control the flow into N-branch and S-brarich. Its principle is
very similar to the flow control sluice gate described previously. Since the flow
redistribution is accomplished by raising. the water level, d/D at those two
diversion structures and their vicinity is very. lng,h during the dry weather pt,ak
Flow monitor at LA 02 indicates ﬂml dry weather peak d/D is about 0.8in most
cases.

6. NOS/COS Junction Structure
This junction structure is used to allow two trunk sewers to go down under the
COS to reach S-branch. In the meantime, a weir adjusted by stop logs is used to
allow overflow. from the COS to S-branch in case that COS has too much flow,
Followings are the plan and the profile of this junction structure:
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Maodel Verification

Measurement data from 33 ADS flow monitors was used for comparison with results
computed by the model. In this way, the acctiracy after model calibration and model’s
stability under different scenarios could be verified. However, due to the malfunction of
some-flow moitors, the comparison for all ADS flow monitors is impossible.

" The dry weather flow was calibrated by adjusting parameter values until the hydmgmph
peaks matched within 15 %.

1. Case . Flow simulation for April 15, 12:00 a.m. to April 17, 12:00 a.m.
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