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1 INTRODUCTION AND REGULATORY BACKGROUND

The waters of the Dominguez Channel and the PbiteoAngeles and Long Beach in the San
Pedro Bay have enormous economic, recreationahabitiat value and fail to meet water quality
standards. The California Regional Water Qualioyt@ol Board, Los Angeles Region
(Regional Board) has developed this total maximaitydoad (TMDL) to attain the water
guality standards for the Dominguez Channel andtgrd_os Angeles and Long Beach Harbors
waters. The TMDL has been prepared pursuant te atal federal requirements.

The California Water Quality Control Plan, Los AtegeRegion (Basin Plan) sets standards for
surface waters and ground waters in the Coasta¢Mlads of Los Angeles and Ventura
Counties. These standards are comprised of deésdjbaneficial uses for surface and ground
water, numeric and narrative objectives necessasypport beneficial uses, and the state’s
antidegradation policy. Such standards are maddatell waterbodies within the state under
the Porter-Cologne Water Quality Act and the Fddelean Water Act. In addition, the Basin
Plan describes implementation programs to proleetaders in the region. The Basin Plan
implements the Porter-Cologne Water Quality Acsgdtnown as the “California Water Code”)
and serves as the State Water Quality Control &aequired pursuant to the federal Clean
Water Act (CWA).

Section 305(b) of the CWA mandates biennial assessof the nation’s water resources, and
these water quality assessments are used to identiflist impaired waters. CWA requires that
each State “shall identify those waters withirbiégindaries for which the effluent limitations are
not stringent enough to implement any water qualiijective applicable to such waters.” The
resulting list is referred to as the 303(d) lihe CWA also requires states to establish a pyiorit
ranking for impaired waters and to develop and em@nt Total Maximum Daily Loads

(TMDL). A TMDL specifies the maximum amount of alfutant that a waterbody can receive
and still meet water quality standards, and allegabllutant loadings to point and non-point
sources. The elements of a TMDL are describedi@BR 130.2 and 130.7 and Section 303(d)
of the CWA, as well as in the USEPA guidance (USER®00a). A TMDL is also required to
account for seasonal variations and include a marfgsafety to address uncertainty in the
analysis (USEPA, 2000a).

States must develop water quality management ptaingplement the TMDL (40 CFR 130.6).
The USEPA has oversight authority for the 303(a)gpam and is required to review and either
approve or disapprove the TMDLs submitted by stateCalifornia, the State Water Resources
Control Board (State Board) and the nine RegionataiVQuality Control Boards are responsible
for preparing lists of impaired waterbodies under 303(d) program and for preparing TMDLS,
both subject to USEPA approval. If USEPA disappsoa TMDL submitted by a state, USEPA
is required to establish a TMDL for that water bodihe Regional Boards also hold regulatory
authority for many of the instruments used to impat the TMDLS, such as the National
Pollutant Discharge Elimination System (NPDES) psrand state-specified Waste Discharge
Requirements (WDRS).

A consent decree between the USEPA, the Santa M@&@gKeeper and Heal the Bay Inc.,
represented by the Natural Resources Defense GgMiIDC), was signed on March 22, 1999
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(consent decree). This consent decree requireathEMDLs, as required by the 1998 303(d)
list, for the Los Angeles Region be adopted wittnyears. For the purpose of scheduling
TMDL development, the consent decree combined thieertihan 700 water body-pollutant
combinations into 92 TMDL analytical units and apsescribed schedules for certain TMDLSs.

Specific water body-pollutant combinations for Doguiez Channel and greater Los Angeles
and Long Beach Harbor waters were identified asained on the 1996, 1998, 2002, 2006 and
2008/2010 California 303(d) lists (LA RWQCB, 199/98, 2002, 2007, 2010). The final
2008/2010 list of impaired water body-pollutant donations for Dominguez Channel and
greater Los Angeles and Long Beach Harbor watessrigained in Table 2-7.

On Sept. 2, 2010, the U.S. District Court approaedodification to the consent decree which
added and removed certain pollutants from certaialyical Units from the consent decree-
required TMDLs for the Harbor waters. Analyticalits (AU) 73, 74, 75 and 78 are addressed
via these Harbor Toxics TMDLs. However, partsvod tAUs are not addressed in this TMDL
project - Copper and lead in Wilmington Drain whistpart of AU 75 and Chlordane, DDT and
PCBs in Machado Lake which is part of AU 73. A sepa TMDL for Chlordane, DDT and
PCBs in Machado Lake was approved by the Regiooafdin September of 2010. The
September 2010 modification of the consent decereleded a finding of non-impairment for
copper and lead in Wilmington Drain; these impainisewill also be removed from the 303(d)
list when sufficient data is available to de-listaiccordance with the State Listing Policy.

The TMDLs for Dominguez Channel and greater Los éleg/l ong Beach Harbor waters will
be established in a Basin Plan Amendment and areftite subject to Public Resources Code
Section 21083.9 that requires California Environtak@Quality Act (CEQA) Scoping and
Analysis to be conducted for Regional Projects. BESgoping involves identifying a range of
project/program related actions, alternatives,gatton measures, and significant effects to be
analyzed in an EIR or its Substitute EnvironmeB@atuments (SEDs). On September 21, 2006
a CEQA Scoping meeting was held to present andisisthe foreseeable potential
environmental impacts of compliance with the TMOas Dominguez Channel and greater Los
Angeles/Long Beach Harbor waters at the Los Angelsgional Water Quality Control Board.
Input from all stakeholders and interested pastiege solicited for consideration in the
development of the CEQA environmental analysis.

Metals TMDLs have already been completed for Logées River, San Gabriel River and Los
Cerritos Channel; therefore, metal pollutant altases have been defined to restore beneficial
uses in these watersheds. These three waterdsedsatribute freshwater to the greater
LA/LB Harbor waters, primarily the LA River Estuaaynd eastern San Pedro Bay.

2 PROBLEM STATEMENT

The waters of Dominguez Channel, Dominguez Chagstelary, Torrance Lateral Channel
(sometimes referred to as Torrance Carson Charrms)Angeles and Long Beach Harbors
(including Inner and Outer Harbor, Main Channeln€aidated Slip, Southwest Slip, Fish
Harbor, Cabrillo Marina, Inner Cabrillo Beach), S2edro Bay and Los Angeles River Estuary
are impaired by heavy metals and organic pollutaitere specifically, each of these water
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bodies are included on the 303(d) list for one orerof the following pollutants: cadmium,
chromium, copper, mercury, lead, zinc, chlordameddn, toxaphene, DDT, PCBs, and certain
PAH compounds. These impairments may exist inavmaore environmental media—water,
sediments or tissue. This section provides anviewrof water quality criteria and guidelines
applicable to the above waterbodies and review§ighdissue, and sediment and water quality
data compiled for the purpose of these TMDLSs.

2.1 Environmental Setting

This report addresses water quality in Dominguear@iel and waters associated with greater
Los Angeles and Long Beach Harbor (“greater LoseéMagiand Long Beach Harbor waters”).
Specifically, the greater Los Angeles/Long Beaclhbidawaters include Inner and Outer Harbor,
Consolidated Slip, Fish Harbor, Cabrillo Marinanén Cabrillo Beach, Los Angeles River
estuary, and San Pedro Bay (Figure 2-1). Domin@iremnel includes the Dominguez Channel
Estuary and Torrance Lateral Channel (Figure 2-2).
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Torrance Lateral
(freshwater)

Dominguez im
Channel estuary
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/ ;i Los Angeles
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Figure 2-1. Dominguez Channel and greater Los Ange$ and Long Beach Harbor waters.
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2.1.1 Watersheds and Land Use

The watershed of the Dominguez Channel and theAbgeles and Long Beach Harbors is an
important industrial, commercial and residenti&aawith unique and important historical and
environmental resources. The area includes 21 c¢mpatities within and including Los Angeles
County and roughly 1 million residents. Priort®development, the area was largely marshland
and now almost no wetland or original coastlinesesxi Water quality decreased with increased
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development in the 1970s. Since then, the watalitgjunas improved but there are still
significant water quality and sediment quality dbadjes.

The ports of Los Angeles and Long Beach occupy @0¢500 acres of land and water. The
Inner Harbors contain piers for ship loading antbading and several marinas. The outer part
of both harbors (the greater San Pedro Bay) has lees disrupted than the inner areas and
supports a great diversity of marine life. It (g0 to the ocean at its eastern end and receives
much greater ocean flushing than inner harbor areas

San Pedro Bay receives the discharges of the Darem@hannel, Los Angeles and San Gabriel
Rivers, although the latter two watersheds arghwftocus of these TMDLs. (Machado Lake
also may contribute intermittent flows to the Iniarbor and is also not a focus of this TMDL.)
The Los Angeles River is largely treated wastewtder and the watershed is 834 square miles,
66% developed. The San Gabriel River is 689 squéles (including the Los Cerritos Channel
and Alamitos Bay) and is largely developed in tbevdstream end.

The Dominguez Channel Watershed drains an aregapobaimately 133 square miles in
southwestern Los Angeles. The watershed is compafs®gb hydrologic subunits. The two
subunits drain primarily via an extensive netwofrkiederground storm drains. The northern
subunit drains into the Dominguez Channel whilesbethern subunit drains directly into the
Los Angeles and Long Beach Harbor Area. The heagwalf the Dominguez Channel consist
of an underground storm drain system which dayigipproximately 0.25 miles north of the
Hawthorne Municipal Airport. The Dominguez Chandedins approximately 62 percent of the
watershed before discharging to Los Angeles Haibemmd use for Dominguez Channel is shown
in Table 2-1.

As documented in the Los Angeles County DepartraéRublic and Work (LA Co DPW)
Integrated Report (1994-2005), the Dominguez Chlanatershed is dominated by urban land
uses such as residential, industrial, commercidlteansportation, which comprise as much as
85% of the land area. Very little vacant and opeace areas are present in the watershed. The
watershed is approximately 60% impervious basedssamptions of impervious areas in each
land use type. The highest population densith@wtatershed appears to be in communities of
Inglewood and Hawthorne.

The Dominguez Channel and the Los Angeles and Bwagh Harbors watershed has a
Mediterranean climate with an average of approxaéhyat4 inches of rain per year, most of it
during the winter season. LA Co DPW maintains éewsampling mass emission station, S28,
in the Dominguez Channel near the center of thenshed area. At this station in 2004-2005 all
daily rainfall totals were below 2.5 inches. Thettest period was in late December and early
January.

There are many permitted discharges to the watérshibere are approximately 60 active,
individual NPDES permitted discharges to the DoragmyChannel and to the Los Angeles and
Long Beach Harbors. These include four refinetties discharge to the Dominguez Channel,
two generating stations that discharge to the ihaebor areas and the Terminal Island Water
Reclamation Plant (TIWRP). The Terminal Islandalneent Plant discharges secondary-treated
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effluent to the Outer Harbor and this POTW is ureléme schedule order to eliminate their
discharge into surface waters. In addition, tleeeeapproximately 50 active, general NPDES
permitted discharges to the watershed.

Table 2-1. Land Use by Subwatershed Area for Domingez Channel Watershed

Land Use Type* Area
Agricultural 1%
Industrial 17%
Mixed Use 1%
Open Space/Recreation 3%
Residential 41%
Retail/Commercial 14%
Transportation 13%
Vacant 4%
Water 6%
Total 100%

* source: LACDPW integrated 1994-208port.

Habitats:
A number of fresh and marine habitat types areustadi in the TMDL area.

The Freshwater habitat areas of Upper Domingueni@Hare concrete lined and offer minimal
habitat value at this time. The Torrance Lateral atiner tributary channels, 132nd and 135th
Street Drains, Del Amo Laterals, and Victoria Cremle also freshwater and concrete-lined.

From Vermont Street downstream to Los Angeles Hafbominguez Channel has a soft-
bottom with riprap banks, and is estuarine.

Within the Harbor areas and San Pedro Bay the dtatare marine and include shallow water
habitat, deeper habitat, some beach areas andwstlhd areas. A small, man-made wetland
(approx. 5 acres), “Salinas de San Pedro” extebdsta&50 feet north along waterfront on
northern Cabrillo Beach.

Shallow water habitat, some man-made during 199823 part of the Port of Los Angeles’
Outer Harbor Channel Deepening and Pier 400 Cart&iruProject occurs within the outer
harbor and supports some kelp habitat. The Harddscsinclude extensive soft bottom areas and
eelgrass beds. The ship channels in the Harberdesaper and maintained by dredging.

Birds:

Over 100 species of birds occupy habitats in the éfd_os Angeles and Port of Long Beach,
including three species that are listed as Threatem Endangered by either the State or federal
government [California least terBterna antillerum browj Western Snowy Plover
(Charadrius alexandrinus nivosuand Peregrine Falcofglco pereginus anatuyjp At least 18
bird species nest in the Port area. Birds thatmuser Cabrillo Beach include gulls and pigeons
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as well as seasonal snowy plovers, Caspian teast ferns, black skimmers, Forster’s terns,
brown pelicans, great blue herons, sanderlingsteneand least sandpipers, willets western,
Clark’s, and eared grebes, cormorants, occasionakland ducks (S. Vogel, Cabrillo Marine
Aquarium, personal communication).

Fish:

Over 70 species of fish have been noted in the ¢taAyom 1993 to 2001 trawls for fish in the
Los Angeles Harbor by the City of Los Angeles Eamimental Monitoring Division, typically
found 20 or 30 fish species, dominated by whitakeo Genyonemus lineatysjueenfish
(Seriphus politus California tonguefish§ymphurus atricaudaand Pacific sanddab
(Citharichthys stigmaeggCity of Los Angeles, 2002; 2001; 2000; 1999a98;91997; 1996).
Ports Biological Baseline Study (2000) reportedftil®wing fish by mass abundance:
Northern anchovy, white croaker, queenfish, topsmsekcklefin midshipman, speckled
sanddab, Pacific sardine, shiner surfperch, whitgperch, and salema. California halibut and
barred sandbass had moderate abundance. In lmaehk en Inner Cabrillo Beach, commonly
caught fish include surfperch, topsmelt, jacksmmfiefish and flatfish. In addition, there are
grunion runs on the Inner and Outer Cabrillo Beadham March through July (S. Vogel,
Cabrillo Marine Aquarium, personal communication).

Invertebrates:

Over 400 species of invertebrates have been notdgkiHarbor. From 1993 to 2001 trawls for
invertebrates in the Los Angeles Harbor by the Gitiyos Angeles Environmental Monitoring
Division, were dominated by blackspotted bay shr{@mngdon nigromaculaja American
spider crabRyromaia tuberculatpand New Zealand cephlaspididh{line auriformig (City of
Los Angeles, 2002; 2001; 2000; 1999a; 1998; 199961

Mammals:

Los Angeles Harbor is used by California sea ligdedophus californianuysand occasionally
harbor seals, elephant seals, dolphins and gralewhéves (S. Vogel, Cabrillo Marine
Aquarium, personal communication).

2.2 Water Quality Standards

California state water quality standards consigheffollowing elements: 1) beneficial uses; 2)
narrative and/or numeric water quality objective@@s); and 3) an antidegradation policy. In
California, beneficial uses are defined by the Begi Boards in the Water Quality Control
Plans (Basin Plans). Numeric and narrative ohjestare also specified in each region’s Basin
Plan. The objectives are set to be protectivb®fteneficial uses in each water body in the
region and/or to protect against degradation. Nugwdjectives for toxics in water can be found
in the California Toxics Rule (40 CFR §131.38).

2.2.1 Beneficial Uses

The first part of California water quality standsuid beneficial uses. The Basin Plan for the Los
Angeles Regional Board (1994) defines beneficiasudsr Dominguez Channel and greater Los
Angeles/Long Beach Harbor waters (Table 2-2).



Harbor Toxics TMDLs

Table 2-2. Beneficial Uses of Dominguez Channel amgleater Los Angeles/Long Beach

Harbor waters (LARWQCB, 1994)

May 2011

Basin Plan dla|s|s w I
waterbody %i%ﬁﬁzg%%gg%%dﬁ
303(d) list | (Hydo # = Z|=|x|x|8|S|Y =2 |3|6|5|3
waterbody 405.12)
Dominguez Dominguez
Channel fresh | Channel to
Torrance Estuary P Ps| E P F E
Lateral
Dominguez Dominguez
Channel Channel P Es| E| E El E H Ee
Estuary Estuary
Consolidated | Los Angeles
Slip Long Beach
Inner Harbor | Harbor All E|E| E|] E| E E Ee
Fish Harbor Other Inner
areas
Cabrillo Los Angeles
Marina hc;r:gol?each Elel el el E E E
Marinas
Inner Cabrillo | Los Angeles
Beach Long Beach
Harbor Public E El E|E El B E
Beach areas
Los Angeles | Los Angeles L
River Estuary | River Estuary ElE|EIEE El B B B B
Outer Harbor | Los Angeles
San Pedro Bay Long Beach
Harbor Outer E El E|E E E
Harbor

Beneficial use designations apply to all tributatie the indicated water body, if not listed sefmya

E: Existing beneficial use
P: Potential beneficial use

e: One or more rare species utilize all oceanss,lEstuaries, and wetlands for foraging and/otimges

f: Aquatic organisms utilize all bays, estuariagoons, and coastal wetlands, to a certain exfianspawning and early
development. This may include migration into ardws are heavily influenced by freshwater inputs.

s: Access prohibited by Los Angeles County Depantnof Public Works

Greater Los Angeles and Long Beach Harbor waters Hasignated uses to protect aquatic life
including the marine (MAR) and rare, threatenedmatangered species habitat (RARE). There
are also beneficial uses associated with humaofubese waters, including recreational use for
water contact (REC1), non-contact water recregfiRiC?2), navigation (NAV), industrial

service supply (IND), commercial and sport fish(tMM), and shellfish harvesting (SHELL).
The estuaries (EST) are recognized as areas famapg reproduction and/or early
development (SPWN), migration of aquatic organi$fkGR) and wildlife habitat (WILD).
Dominguez Channel also has an existing designaediwarm freshwater habitat (WARM)
and the Los Angeles River estuary has the desidnete of wetland habitat (WET).
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2.2.2 Water Quality Objectives (WQOSs)

The second part of California water quality staddas water quality objectives. As stated in the
Basin Plan, water quality objectives (WQOSs) arenied to protect the public health and
welfare and to maintain or enhance water qualifielation to the designated existing and
potential beneficial uses of the water. The B&3an specifies both narrative and numeric water
quality objectives. The following narrative watgrality objectives are the most pertinent to this
TMDL. These narrative WQOs may be applied to ibthwater column and the sediments.

Chemical ConstituentSurface waters shall not contain concentrations of
chemical constituents in amounts that adverseBcatiny designated beneficial
use.

BioaccumulationToxic pollutants shall not be present at leveld thi#fl bioaccumulate
in aquatic life to levels, which are harmful to adje life or human health

PesticidesNo individual pesticide or combination of pesti@dall be present in
concentrations that adversely affect beneficiaksus€here shall be no increase in
pesticide concentrations found in bottom sedimentsjuatic life

Toxicity: All waters shall be maintained free of toxic substs in concentrations that
are toxic to, or that produce detrimental physiotad responses in human, plant,
animal, or aquatic life.

The Regional Board’s narrative toxicity objectielects and implements national policy set by
Congress. The Clean Water Act states that, thesnational policy that the discharge of toxic
pollutants in toxic amounts be prohibited.” (3BLL. 1251(a)(3).) In 2000, USEPA established
numeric water quality objectives for several pahits addressed in this TMDL in the California
Toxics Rule (CTR) (USEPA, 2000b). The CTR estdi@ssnumeric aquatic life criteria for 23
priority toxic pollutants and numeric human heaitheria for 92 priority toxic pollutants. These
criteria are established to protect human healthth@ environment and are applicable to inland
surface waters, enclosed bays and estuaries.

For the protection of aquatic life, the CTR eststidis short-term (acute) and long-term (chronic)
criteria in both freshwater and saltwater. Thet@acuiterion equals the highest concentration of
a pollutant to which aquatic life can be exposedfshort period of time without deleterious
effects. The chronic criterion equals the higlwestcentration of a pollutant to which aquatic life
can be exposed for an extended period of time y8)daithout deleterious effects. Freshwater
criteria apply to waters in which the salinity pual to or less than 1 part per thousand (ppt) 95
percent or more of the time. Saltwater criteriplgpo waters in which salinity is equal to or
greater than 10 ppt, 95 percent or more of the.tif@ waters in which the salinity is between 1
and 10 ppt, the more stringent of the two critapaly.

In the CTR, freshwater and saltwater criteria fatats are expressed in terms of the dissolved
fraction of the metal in the water column. Thesteda were calculated based on methods in
USEPA’sSummary of Revisions to Guidelines for Deriving Bucal National Water Quality
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Criteria for the Protection of Aquatic Organismsdanheir Useg50 FR 30792, July 29, 1985),
developed under Section 304(a) of the CWA. Thishoglogy is used to calculate the total
recoverable fraction of metals in the water coluand then appropriate conversion factors,
included in the CTR are applied, to calculate tissalved criteria.

The human health criteria are established to prétecgeneral population from priority toxic
pollutants regulated as carcinogens (cancer-cassibgtances) and are based on the
consumption of water and aquatic organisms or agjaeganisms only, assuming a typical
consumption of 6.5 grams per day of fish and siseliand drinking 2.0 liters per day of water.
Table 2-3 summarizes the aquatic life, and humaitineriteria for metals and organic
constituents, covered under this TMDL.

Table 2-3. Water quality standards established inte CTR for metals and organic
compounds

IR WIE MEEEiE o Criteria for the Protection of
AGUUEE HIE Human Health
Pollutant Saltwater
: Water & Organisms
Acute (ug/L) | Chronic (ug/L) Organisms (ug/L)| only (ug/L)
Cadmium 42 9.3
Copper 4.8 3.1 1300
Chromium VI 1100 50
Lead 210 8.1
Nickel 74 8.2 610 4600
Selenium 290 71
Silver 1.9 n/a
Zinc a0 81
Chlordane 0.09 0.004 0.00057 0.00059
Dieldrin 0.71 0.0019 0.00014 0.00014
4,4'-DDT? 0.13 0.001 0.00059 0.00059
Total PCB$ 0.014 0.00017 0.00017
Benzo[a]pyrene 0.0044 0.049

!Based on total DDT, the sum of all isomer analyses.
2Based on total PCBs, the sum of all congener enésar homolog or aroclor analyses.

For PCBs, the aquatic life values in the Basin Rlanthe same as in the CTR. For PCBs, the
human health values are not the same. The BasmiIman health value for PCBs is based
only on the sum of Aroclor analyses; however thé&kGiliman health value (0.17 ng/L) is for
total PCBs and is applicable and more stringerdgesinis calculated as sum of all congener, or
isomer, or homolog or Aroclor analyses.

There are no numeric standards for fish tissuberBasin Plan or CTR. However, the human
health criteria in the CTR were developed to enghiebioaccumulative substances do not
concentrate in fish tissue at levels that couldantgnuman health.

There are no sediment quality objectives in theBBan or CTR. The Regional Board applied

best professional judgment to define elevated walaemetals in sediment during the water
guality assessments conducted in 1996, 1998, ab2l. 2During the water quality assessments

10
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for 2006, assessments of sediments for metals i@ashias followed the sediment quality
guidelines in the Functional Equivalent Documenttf@ California Listing policy “Water

Quality Control Policy for Developing CaliforniaGlean Water Act Section 303(d) List.” These
guidelines were also used in the assessment aohsatiquality for this TMDL (Table 2-4).

Table 2-4. Sediment quality guidelines used for detmination of impairment for metals

and organic compounds

Marine and Estuarine Sediments Freshwater
Pollutant : = 20T
Effects Range Probable Other Sediment | Probable Effect
Median® Effects Levef | Quality Guideline | Concentration®

METALS
Cadmium 4.21 pg/g dw 4.98 mg/kg dw
Copper 270 pg/g dw 149 mg/kg dw
Chromium 370 ug/g dw 111 mg/kg dw
Lead 112.18 pg/g dw 128 mg/kg dw
Nickel 48.6 mg/kg dw
Selenium
Silver 1.77 pg/g dw
Zinc 410 pg/g dw 459 mg/kg dw
ORGANICS
Chlordane 6 ng/g dvi 17.6 pg/kg dw
Dieldrin 8 ng/g dw 61.8 ug/kg dw
Total DDT 590* 572 pg/kg dw
Total PCBs 180 ng/g dw 400 ng/g 676 pg/kg dw
Total PAHs 180,000(ug/kd) 22,800(pa/kg)
Benzo[a]pyrene 763.22 ngl/g 1450 pg/kg dw
2-methyl-napthalene 201.28 ng/g dw
Phenanthrene 543.53 ng/g dwj 1170 ug/kg dw
Lo MW PAHs 1442 ng/g dw
Benzala]anthracene 692.53 ng/g dwj 1050 ug/kg dw

Y ong et al. 1995
*MacDonald et al., 1996
3MacDonald et al., 2000a
“Long and Morgan, 1990
*MacDonald et al., 2000b
8Fairey et al., 2001
Freshwater and saltwater SQG values from CA ligtiolicy, FED pg. 122-123
*marine DDT value from EPA Superfund Risk Assessh{2@94)

dw = Dry Weight

The California Water Quality Control Board has &&tate policyThe State Water Quality
Control Plan for Enclosed Bays and Estuaries — RaBiediment QualitfSQO Part 1,)for
evaluation of sediments by the interpretation antelgration of multiple lines of evidence called
the sediment “triad”: Application of the SQO Pantesults in assessed sediments being
categorized as Unimpacted, Likely Unimpacted, Imbasive, Possibly Impacted, Likely
Impacted, or Clearly Impacted. The sediment categ@fUnimpacted andLikely

Unimpacted are the protective conditions and meet the nagatbjective.

11
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2.2.3 Antidegradation

The third part of California water quality standsid antidegradation. State Board Resolution
68-16, “Statement of Policy with Respect to Maintiag High Quality Water” in California,
known as the “Antidegradation Policy,” protectsfage and ground waters from degradation.
Any actions that can adversely affect water quatitgll surface and ground waters must be
consistent with the maximum benefit to the peoplhe state, must not unreasonably affect
present and anticipated beneficial use of suchrwate must not result in water quality less
than that prescribed in water quality plans andcped. Furthermore, any actions that can
adversely affect surface waters are also subjetietéederal Antidegradation Policy (40 CFR
131.12).

2.3 Impairments Identified in 303(d) lists

The waters of the Dominguez Channel and the PbiteoAngeles and Long Beach in the San
Pedro Bay, addressed by this TMDL, are impairedtdwevariety of toxic pollutants, including
metals, organic compounds, and sediment toxidityaddition, certain waterbodies show
impairment to the benthic community.

This section reviews the 303(d) lists issued byState of California and USEPA in 1998 (the
list to which the consent decree refers) (Tablg,2802, 2006 (Table 2-6) and 2008/2010
(Table 2-7) which establish the impairments.

The consent decree provides that TMDLs need nobbepleted for specific water body by
pollutant combinations if the State or EPA detemsithat TMDLs are not needed for these
combinations, consistent with the requirementseafti®n 303(d). The consent decree provides
that this determination may be made either thraugdrmal decision to remove a combination
from the State Section 303(d) list or through aasef® determination that the specific TMDLs
are not needed. The September 2010 modificatidheofonsent decree included a finding of
non-impairment for copper and lead in WilmingtoraDr these impairments will also be
removed from the 303(d) list when sufficient dat@available to de-list in accordance with the
State Listing Policy

For the 2006 303(d) list, the State of Californiade several changes in water body-pollutant
listings for water in Dominguez Channel and greates Angeles and Long Beach Harbor
waters. Clarification was provided such that imdiial PAH compounds were listed as opposed
to the general category of polyaromatic hydrocasb@®AHs). Some areas changes also
occurred. In addition, EPA proposed some addittorte State’s 2006 list. Table 2-6 provides
the waterbody-pollutant combinations for the 2G86 |

12
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Table 2-5. 1998 303(d) list of metal and organic ogound impairments, shown here by
analytical units as defined in consent decree.

Water body name | Tissue | Sediment
Analytical Unit #73
Dominguez Channel freshwater Aldrin*, Chem A*
Chlordane*, Dieldrin*
DDT*, PCBs*
Dominguez Channel estuary Aldrin*, Chem A* Benthic community
Chlordane, Dieldrin effects
DDT, PCBs
Consolidated Slip Chlordane, Dieldrin Toxicity, benthic
DDT, PCBs, community effects
toxaphene
Inner Harbor DDT, PCBs Toxicity
Main Channel DDT, PCBs Toxicity
SouthWest Slip DDT, PCBs Toxicity
Fish Harbor DDT, PCBs Toxicity
Long Beach Harbor DDT, PCBs Toxicity, benthic
community effects
Cabirillo Beach-Inner DDT, PCBs Toxicity
San Pedro Bay DDT, PCBs Toxicity
Los Angeles River Estuary DDT, PCBs Toxicity
Machado Lake ** DDT, PCBs
Analytical Unit #74
Dominguez Channel freshwater PAHs
Dominguez Channel estuary PAHs
Consolidated Slip PAHs
Inner Harbor PAHs
Main Channel PAHs
Fish Harbor PAHs
Long Beach Harbor PAHs
San Pedro Bay PAHs
Analytical Unit #75
Torrance Lateral Channel Cu, Pb
Wilmington Drain * Cu, Pb
Dominguez Channel freshwater Cr, Cu, Pb, Zn
Dominguez Channel estuary Cr, Cu, Pb, Zn
Consolidated Slip Cr, Pb, Zn
Inner Harbor Cu, Zn
Main Channel Cu, Zn
Fish Harbor Cu, Zn
Analytical Unit #78
San Pedro Bay | | Cr* Cu*, Zn*

* Pollutants marked are removed from the 303(d) liEherefore, this TMDL will not address these.
** Machado Lake and Wilmington Drain will not be d@ssed in these TMDLSs.

13
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Table 2-6. 2006 final 303(d) list of individual pdutant impairments by water body.

Water body name Tissue Sediment

Dominguez Channel Pb, Dieldrin Zn, Cu
freshwater Toxicity

Torrance Lateral Cu, Pb

Dominguez Channel Chlordane, Dieldrin | DDT, PCBs, Zn

estuary DDT, Pb benthic community effects
Benzo[aJanthracene,
Benzo[a]pyrene,
Chrysene,

Phenanthrene,

Pyrene

Consolidated Slip Chlordane, Dieldrin| Chlordane, DDT, PCBs

DDT, PCBs, Cd, Cr, Cu, Hg, Pb, Zn

toxaphene Toxicity, benthic community effects
Benzo[a]anthracene,
Benzo[a]pyrene,

Chrysene,

Phenanthrene,

Pyrene,

2-methylnaphthalene

Inner Harbor* DDT, PCBs Cu, Zn, Toxicity, benthic community
effects

Fish Harbor DDT, PCBs Cu, Hg, Pb, Zn
Chlordane, DDT, PCBs
Benzo[a]anthracene, Benzo[a]pyren

D

Chrysene,
Dibenz[a,h]anthracene,
Phenanthrene,
Pyrene, PAHSs, Toxicity

LA Harbor—Cabrillo DDT, PCBs

Marina

LA Harbor—Inner Cabirillo | DDT, PCBs Cu

Beach

Outer Harbor* DDT, PCBs Toxicity

San Pedro Bay DDT, PCBs Chlordane, PAHSs,
Cr, Cu, Zn,
Toxicity

Los Angeles River Estuary| -- Chlordane, toxicity
DDT, PCBs,
Pb, Zn

*Inner Harbor area changes made in 2006, includesh®vest Slip and portions of Main Channel, as aslportions of Los
Angeles and Long Beach Harbor. Also Long Beach biagibea changes were made in 2006, redefinednnter land Outer
Harbor (see Figure 2-1).

The final 2008/2010 303(d) list was approved by E¥November 12, 2010. Several
additional additions and deletions were made bagsetewer data. Table 2-7 provides the
waterbody-pollutant combinations for the 2008/2040

14
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Table 2-7. 2008/10 final 303(d) list of individuapollutant impairments by water body.

Water body name Tissue Sediment

Dominguez Channel Cu, Pb, Zn
freshwater Diazinon

Torrance Lateral Cu, Pb

Dominguez Channel Chlordane, Dieldrin | DDT, PCBs, Zn,

Estuary DDT, Pb benthic community effects
Benzo[a]anthracene
Benzo(a)pyrene
Chrysene

Phenanthrene

Pyrene

Toxicity

Consolidated Slip Chlordane, Dieldrin | Chlordane DDT PCBs

DDT, PCBs Cd, Cr, Cu, Hg, Pb, Zn,

Toxaphene Toxicity, Benthic Community Effects
Benzo[a]anthracene
Benzo(a)pyrene

Chrysene

Phenanthrene

Pyrene

2-Methylnapthalene

Inner Harbor DDT, PCBs Cu, Zn, Toxicity

Benthic Community Effects
Benzo(a)pyrene

Chrysene

Fish Harbor DDT, PCBs Cu, Hg, Pb, Zn
Chlordane, DDT, PCBs
Benzo[a]anthracene
Benzo(a)pyrene
Chrysene
Dibenz[a,h]anthracene
Phenanthrene

PAHs (Polycyclic Aromatic
Hydrocarbons)
Phenanthrene

Pyrene, Toxicity

Los Angeles Harbor — DDT, PCBs Benzo(a)pyrene
Cabirillo Marina

Los Angeles Harbor —Inner DDT, PCBs
Cabrillo Beach

Outer Harbor DDT, PCBs toxicity

San Pedro Bay Near/Off | DDT, PCBs Chlordane
Shore Zones Toxicity

Los Angeles River Estuary| Chlordane, Toxicity, DDT, PCBs

15
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2.4 Data Review/Impairments identified for this TMDL

This section summarizes available monitoring datdDominguez Channel and greater Los
Angeles and Long Beach Harbor waters for the lip@tutants in water, fish and sediments.

This section includes more recent data than thiedislata, in some instances, and provides more
detail in terms of whether impairments are in waissue or sediment. The summary includes
water quality, fish tissue, and sediment qualittadeom various monitoring sources, for the
period of 1992 to 2010. Thus, the assessment enfidgon statement sections of this document
more accurately reflect current water quality ctiods in Dominguez Channel and greater Los
Angeles and Long Beach Harbor waters.

2.4.1 Assessment methodology

In general, the protocols used for this assessarentonsistent with those outlined in the State’s
303(d) listing policy (SWRCB 2004). The benchmauked in this assessment are consistent
with those identified in the policy’s supportingriational Equivalency Document (FED)
document. The state’s policy was developed byStiage for purposes of water quality
assessments, and the State applied this policguwelab its decisions for the 2006 and
2008/2010 303(d) lists. In addition, EPA addedestaddies and pollutants to the State’s list in
2006.

This assessment builds on the data record evalbatdte State and compiled in the 2006 and
2008/2010 303(d) list factsheets; it also incluchese recent information. This more detailed
analysis is consistent with procedures providetthénState’s Impaired Waters Guidance
(SWRCB, 2005) to produce an assessment more aeburaflecting current water conditions.

As described above, this assessment is generailistent with protocols and benchmarks
provided in the State’s 303(d) listing policy angbporting (FED) document. For example, this
assessment used the same benchmarks for comptridetermine exceedences; e.g., water
guality objectives from CTR, sediment quality guide values and OEHHA fish tissue

screening values from the policy’'s FED. One exoepidiscussed below) is that this assessment
used a sediment chemistry benchmark for DDT, wisettea listing policy did not include a
media-pollutant specific value.

Important sources of new data include: Bight 2008\s recent Los Angeles County MS4
monitoring, City of Los Angeles (TIWRP) Harbor mtmring, Port of Los Angeles (POLA)
Prop 13 studies, Port of Long Beach (POLB) watenitooing and POLA/POLB TMDL
monitoring of 2006 and some SCCWRP studies. Tiheptete list of data reviewed is provided
in Table 2-8. All recent data are final and haseeived some QA/QC review, thus data are
viable for assessment.
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Table 2-8. Water Quality, sediment and fish data reiewed for this assessment.

ID Data Source Data record Spatial scope Sample media
5 | POLA/POLB Sediment | 2006 Greater Los Angeles/Long | Sediment, porewater,
survey Beach Harbor waters overlying water
3 | POLB water data 2006 Inner Harbor Water
8 SCCWRP 2006 Consolidated Slip Sediment, porewater,
overlying water
2006 Dominguez Channel estuary Air
4 | POLA Prop. 13 2004—2006 | Dominguez Channel estuary,Water
POLA water data Consolidated Slip, Inner
Harbor
2004—2006 | Consolidated Slip, Inner Water
Harbor
11 | Bight ‘03 2003 greater Los Angeles/Long | Sediment
Beach Harbor waters
21 | LA RWQCB SWAMP 2003 Dominguez Channel Water
freshwater
7 | SCCWRP DDE Inventory 2003 So. Calif. Bight Water
and LA Harbor
18 | SCCWRP 2002-03 Dominguez Channel Water
freshwater
20 | POLA/JAMEC 2002 Consolidated Slip Fish
13 | USEPA Superfund 2002 and Stormwater pathway from site Sediment DDT
Montrose site 1994 downstream to Consolidated
Slip
17 | POLA Biological 2002 and Inner & Outer Harbor; Biology
baseline 2008 San Pedro Bay
1 LACDPW 2002—2010 | Dominguez Channel Water
NPDES MS4 freshwater
19 | ACTA 2001 2000-01 Dominguez Channel estuafy Mussels
6 | City of LABOS TIWRP | 1999-2004 | Outer Harbor Sediment, Fish;
Water in 2002-03
16 | Oil Refineries NPDES 1998-2004 Dominguez Channel estuargediment
2 POLB stormwater 1996—2005 | LB Harbor Water
NPDES data
20 | LACSD 1995—2004( San Gabriel River Estuary Water, Sauisn
9 | CSTF sediment databas 1988-200 greater Los Angeles/LorgSediment, Fish
Beach Harbor waters
14 | NOAA status & trends | 1986—1998 | Outer Harbor and San PedroMussels
data Bay
15 | TSMP 1978—2000| Dominguez Channel estuafry Fish
14 | SMW 1977—2000| Inner & Outer Harbor Mussels
12 | OEHHA 1991 So. Calif. Bight Fish
OEHHA/CFCP 1999 & 2000| San Pedro Bay, Belmont Pigr  Fish

note: numbered data sources are discussed fimiaw.

POLA - Port of Los Angeles, POLB — Port of Long Blea
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2.4.2 Water Column

2.4.2.1 1. LACDPW NPDES MS4 Los Angeles County DepartofdPaiblic Works -
Freshwater Dominguez Channel

Los Angeles County Department of Public Works (LA®D) collects samples at the
Dominguez Channel mass emissions monitoring sté8@8), which is above tidal influence.
The upper portion of Dominguez Channel containshineater down to Artesia Blvd. S28 isin a
concrete-lined, rectangular channel. LACDPW mamupresults from this site provides data
for both wet and dry weather.

Metals data was reviewed for both wet and dry weratih\ll metal data were compared to
sample-specific hardness adjusted CTR standanadsn Z002 to 2010, CTR criteria for
dissolved metals were exceeded in wet weatherdjmper, lead and zinc: Cu, 29 exceedances
out of 35wet weather samples; Pb: 16 exceedanc®s afd Zn: 27 exceedances out of 35.
While pre-2005 Pb results contain some uncertdiatause the lab reporting limit (5 ug/L) was
occasionally above the hardness specific Pb ait@t results as of 2004 -2010 were reliably
assessed, since the method detection limit wasrémie 0.5 ug/L at that time. In dry weather,
no dissolved exceedences were observed for theseriretals. In addition, no exceedences
were observed for dissolved cadmium, chromium, orgraickel, selenium and silver in wet or
dry weather.

Also, water column toxicity was repeatedly obserae&28 monitoring station from 2002 to
2010. ChronicCeriodaphnia dubidgests showed inhibited survival during wet weathants in
2002, 2003 and 2005C. dubiatests also showed inhibited reproductive succeise same
timeframe. Toxic responses occurred in 6 of 14westher sampling events during this
timeframe. Dry weather results showed only onécteesult in 14 sampling events. Few water
toxicity identification evaluation (TIE) studies\ebeen performed to identify the category of
causative agent(s). TIEs in 2003-04 indicated sootegile organic compounds may have caused
toxicity; whereas 2002-03 TIEs indicated toxicitayrbe due to one or more non-polar organic
compounds, cationic metals, and/or metabolicallyvated organophosphates.

Five of 21 samples collected as part of the Losedeg County Stormwater monitoring program
exceeded the chronic DFG fresh water hazard assessniteria for diazinon (three of which
also exceeded the acute criteria) for the proteafaaquatic life. Trend analysis of sample
results collected over 8 years, showed that diazieeels were below the DFG criteria after
2005, this is concurrent with EPA’s deadline to barurban use of this pesticide. While
toxicity is apparent in Dominguez Channel freshwatfeer 2005, it does not appear attributable
to elevated diazinon.

Torrance Lateral

Torrance Lateral is a sub-watershed within thedaf@pominguez Channel watershed that flows
directly into Dominguez Channel Estuary (approrifes below S28). Recently Los Angeles
County DPW completed more monitoring within Torrann@teral as part of the Dominguez
Channel tributary study (LAC DPW, 2009; 2010). rbmce Lateral refers to waters upstream of
confluence with Dominguez Channel, consistent WAC DPW sampling site TS19. Available
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water column results (2008 & 2009) reveal exceeeginf dissolved copper (8 of 10) and zinc (9
of 10) CTR criteria during wet weather conditior3issolved lead was below the criteria in wet
weather conditions and no dry weather exceederemsred for any of these three metals.
Currently there is no flow gauge associated witbash flows within Torrance Lateral, thus the
daily storm volume or load duration approach canapply.

2. POLB stormwater NPDES data Port of Long Beachrefitdarbor (mid-water
column)
Port of Long Beach has collected ambient samptes fine site (3RW) within Long Beach
Harbor. Available data from 1996 to 2005, incluaiéy total recoverable metals. Careful review
of these ambient results, revealed some possibl§QAoncerns that require further
clarification prior to assessment. Most notabdgults from dates prior to and including 2002
are much higher than those reported from 2003degmt. These results will not be included in
the assessment of Inner Harbor waters until thas@hes have been resolved.

24.2.2

2.4.2.3 3. POLB water data

In 2006, POLB performed one sampling event with acous sites within the Inner Harbor. All
samples were below criteria. Results are sumniiizdable 2-9.

Table 2-9. Water column dissolved metal results frm Port of Long Beach—Inner Harbor
(2006).

CTR chronic
Detection # of Conc. Range | saltwater objective

Pollutant Limit detections (ug/L) (ug/L)
Cadmium 0.005 14 0.01 -0.06 9.3
Copper 0.01 14 0.28-1.41 3.1

Lead 0.005 14 0.10-0.07 8.1
Mercury 0.005 14 <0.01 0.05

Nickel 0.005 14 0.19-0.39 8.2

Silver 0.02 14 <0.02 1.9*

Zinc 0.005 14 0.58 - 3.81 81

*silver value is acute criterion;
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column)

¥mercury valadhuman health criterion

4. POLA water data Port of Los Angeles—varioushdamwaters (mid-water

Port of Los Angeles (POLA) currently has a monitgrprogram which obtains monthly samples
for conventional parameters (DO, pH, TSS) at figwdions which began in 2003. In 2005,
POLA collected extra samples for an enhanced stigmalytes; i.e., metals and priority
organics during two sampling events. Waterboda@spded included Inner and Outer Harbor,
Fish Harbor, Consolidated Slip, Cabrillo Marina dnder Cabrillo Beach. Results for the two
enhanced suite events are presented in Table Bdl@anmpared with CTR chronic criteria.

19



Harbor Toxics TMDLs

Table 2-10. Water column data (2005) for POLA Inney Fish and Outer Harbor.

Detection Conc. Range | CTR chronic saltwater
Pollutant Limit # of sites (ug/L) objective (ug/L)
Cadmium* 0.005 22 0.015-0.104 9.3
Copper* 0.01 22 0.28-3.16 3.1
Lead* 0.005 22 0.02-0.834 8.1
Mercury* 0.005 22  |0.0005 - 0.0046 0.05
Nickel* 0.005 22 0.27-0.71 8.2
Silver * 0.02 22 0.007 -0.11 1.9*
Zinc* 0.005 22 3.28 -58.8 81
totDDT 0.01 22 ND 0.001
totPAHs 0.01 22 0.09-0.28 0.049**
totPCBs 0.01 22 ND 0.03

*silver value is acute criterion; ¥mercury valsehuman health criterion;

** total PAHs CTR criterion is for benzo[a]pyrenaotection of human health (consumption of orgasismly).
Dissolved results for metals; unfiltered total fesfor organics.

POLA has also collected freshwater samples in Dgaea Channel at Artesia, the same site as
the mass emission station (S28) maintained by LAG@DHPollutograph samples were collected
by capturing samples at distinct time intervalgtaluate concentration changes over short time
frame such as one day. POLA has also collectec $pominguez Channel estuary water
samples during wet and dry weather to support ldydramic and water quality modeling for the
estuary. Results are pending.

5. POLA/POLB Sediment survey Ports of Long BeadhLass Angeles—Inner and
Outer Harbor (waters overlying sediments)
In fall 2006, POLB and POLA performed a joint mamihg survey of sediments and overlying
waters at 60 sites within greater Los Angeles/LBegch Harbor waters. More description of
this survey is provided in the section describiadisient monitoring results. Analytical results
for total, unfiltered samples of waters overlyihg sediment are summarized in Table 2-11.

2425

Table 2-11. Overlying Water data (2006) for Ports—hner and Outer Harbor.

Detection # of Conc. Range | CTR chronic saltwater
Pollutant Limit detections (ug/L) objective (ug/L)
Cadmium*|  0.005 43 9.3
Copper* 0.01 43 0.3-3.9 3.1
Lead* 0.005 43 <0.005-1 8.1
Mercury* 0.005 43 <0.005 0.05
Silver * 0.02 43 <0.02 1.9*
zZinc* 0.005 43 04-7.1 81
totDDT 43 ND— 0.0043 0.001
totPAHs 43 0.0046 — 0.42
totPCBs 43 ND 0.03

*silver value is acute criterion;¥mercury value is human health criterion

All results are total unfiltered samples collecter: foot above sediment-water interface.

20




Harbor Toxics TMDLs May 2011

2.4.2.6 6. City of LA BOS TIWRP- Outer Harbor

City of Los Angeles, Bureau of Sanitation, colleatsbient samples in compliance with an
NPDES permit for TIWRP. Some water samples welleced as part of the Interim
Monitoring Program (IMP) in 2002-03, from statioW30 in the Outer Harbor. The vast
majority of these water column results are belogvdhtection limits, however, the detection
limits are above the water quality criteria. Thetah results have some detections for
(presumably) total recoverable metal analytes. &erteedences of water quality criteria are
noted for copper (5-31.5 ppb), lead (11-58 ppb) siher (6.7-11.6 ppb).

NOTE: These results may require additional inggdion regarding appropriate QA/QC for
saltwater matrices and potential confounding ietenrices for accurate instrumental analysis.

2.4.2.7 7. SCCWRP DDE Inventory SCCWRP — Inner & Outer dgrS8an Pedro Bay

SCCWRP has utilized special analytical techniqoesbtain measurements of priority organics
in the water column at various sites along the ISemut California Bight. Special, highly
sensitive, solid phase microextraction (SPME) deviwere deployed into the water column for
sufficient time periods as to yield actual ambiessults for DDT and PCBs with extremely low
detection levels (sub-ng/L). The initial reseaeforts measured dissolved phase DDE
(metabolite form of parent DDT compound) throughitnat Bight (Zeng et al. 2005). Results
from four stations within Inner and Outer Harborteva show elevated levels of DDE in
comparison to CTR human health numeric criteriatalPCB measurements also exceed the
CTR human health numeric criteria at these stati@mncentrations of DDE and total PCBs
were higher at surface (2 m sub-surface) than thusssured in water overlying (2m above)
contaminated sediments.

2.4.2.8 8. SCCWRP - Consolidated Slip

In fall 2006, SCCWRP performed repeated samplirapatsite in Consolidated Slip. The
sampling was designed to obtain chemical measursnoépriority organics from sediment,
porewater and overlying water to characterize #dunsent flux values for the pollutants of
concern in the Consolidated Slip. During eacthoéé sampling events, the overlying waters
were sampled via in-situ high volume pump to obtagh sample volumes (e.g., 1000+ L) for
chemical extraction via PUF methods and to gendoater detection limits. Average results
showed elevated levels of total DDT (0.47 ng/L) éotdl PCBs (0.45 ng/L) in comparison to
CTR human health criteria (£pfor consumption of organisms only. Measured enm@tion
ranges for listed organic compounds are providethinle 2-12, along with CTR human health
criteria.
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Table 2-12. SCCWRP (2006) overlying water data fo€onsolidated Slip.

Detection # of Conc. Range CTR Human

Pollutant Limit detections (ng/L) health (ng/L)
Chlordane total 0.010 3 0.055 - 0.07 0.59
Dieldrin 0.020 3 <0.020 0.59
p,p-DDE* 0.050 3 0.15-0.23 0.59
DDT total 0.050 3 0.41-0.47 0.59
PCBs total 0.020 3 0.37-0.43 0.17
Benzo[a]pyrene 0.020 3 0.147 - 0.827 49
Benzo[a]anthraceng 0.050 3 0.743 — 1.006 49
Chrysene 0.050 3 0.747 — 1.319 49
Phenanthrene 0.050 3 5772 -12.169 n/a
Pyrene 0.050 3 8.670 -11.173 11,000

2.4.3 Sediment

Several sources provide sediment results for bedingent chemistry as well as sediment
toxicity. Data were compiled through the ContartedaSediments Task Force (CSTF),
representing the data record from 1992 to 200X.Jémsolidated Slip, there are also sediment
results from the EPA Superfund sampling event n2Z20vith added analyses by AMEC in
contract with the Port of Los Angeles. In addititor Dominguez Channel freshwater, NPDES-
collected data from LA County DPW were analyzed fmndominguez Channel estuary
NPDES-collected data from oil refineries were anety

To assess impacts to sediments, sediment resoistire 2006 303(d) list as well as more recent
additional data for the waterbodies of concerrhase TMDLS were reviewed. The more recent
data includes: Bight 2003 study, TIWRP NPDES sasjdles Angeles and Long Beach
Harbor’s 2006 survey and the SCCWRP sediment fluctysin 2006. Below is a brief

discussion of each sediment data set to providergespatial and temporal information.

2.4.3.1 Consolidated Sediment Task Force database (CSTF)

Numerous sediment results have been compiled by into one database (CSTF 2001).
The database contains records from numerous sagrglients by various monitoring
groups/studies. Records from 1992 to 2001, inalyidesults from Bay Protection Toxic
Cleanup Program (1992, 1994, 1996, 1997), BighB19@estern EMAP 1999 and dredge
studies were reviewed.

2.4.3.2 Refineries (NPDES)

Oil refineries that discharge process waters indonihguez Channel are required to collect
receiving water samples from within the Channgbas of their NPDES permits. Most years,
however, the refineries do not discharge. Samgiteg are located within Dominguez Channel
estuary. From 1994 to 2004, sampling frequencydeaseased and now occurs only in years
when there is a discharge, such as 2005. Analgetection limits for DDT, PCBs and PAHs
were not sufficiently sensitive to allow assessniemmbomparison to sediment quality guidelines.
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For example, results for individual PAH compoundseédiments were expressed as
“<0.8mg/kg” in 2003; whereas the State’s Listindi®ohas identified sediment quality
guidelines values (all in dry wt.) for 2-methylnaipllene (201 pg/kg), phenanthrene (543.5
pna/kg), benzo[a]pryrene (763.2 pg/kg), benzo[aJedbdne (692.5 pg/kg), chrysene (845.9
pno/kg), pyrene (1397.4 pg/kg). Future monitoriffgrés will benefit significantly from lower
detection limits for comparison with these and otleéevant sediment quality guidelines.

2.4.3.3 Terminal Island Water Reclamation Plant (NPDES)

City of Los Angeles Terminal Island Water ReclamatiPlant monitors sediment in five
locations in Outer Harbor. Sediment chemistry lteftom 1999-2004 were reviewed.

2.4.3.4 Bight 03—Southern California Bight Regional Monitgy Project

Bight 03 provides an integrated assessment of $outhalifornia coastal estuaries (SCCWRP
2004, 2006). Multiple agencies coordinated toemilsamples in summer 2003 which were
analyzed for sediment chemistry, toxicity, and hencommunity response. The sediment
toxicity and bulk chemistry results for stationge greater Harbor waterbodies have been
included in this assessment report relevant teetA®dDLs. These sediment chemistry results
supplement the sediment data record provided byFG®ill provide review of more recent
ambient sediment concentrations.

2.4.3.5 PORTs (POLB & POLA)—sediment survey 2006

In fall 2006, the Ports of Los Angeles and Long &@eperformed a monitoring survey of 60 sites
in greater Los Angeles/Long Beach Harbor waterdse Jampling approach was discussed by
both Ports, Regional Board staff, USEPA, SCCWRPWiedton Solutions, and agreed upon as
part of a more comprehensive data collection pdasupport the TMDL development process.
One goal was to characterize contaminant concémsain sediment, porewater and overlying
water. Physical parameters, such as grain siz@ar@nt moisture, were also measured to
provide ancillary data. Another goal was to reduceertainty associated with spatial variability
thus sampling occurred at 30 randomly selected sitthin each of the Port’s jurisdictional
areas. A complementary study by SCCWRP (see inateddibelow) provided additional data

at co-located sites. These studies were designieelp characterize site-specific sediment-water
flux rates within these greater Los Angeles/Long@eHarbor waters. To ensure compatibility
of all data, both Weston and SCCWRP used the saalgtecal laboratory, therefore analytical
methods and method detection limits were consistertss both programs.

2.4.3.6 SCCWRP—Sediment flux study 2006

In fall 2006, SCCWRP, under separate contract thighRegional Board, performed
complementary monitoring to the Port’s study ddmmiabove. One goal was to perform similar
matrix sampling of sediment, porewater, overlyingtevs at one site in the Consolidated Slip
and to collect samples at three different timesv@luate individual site variability. Another

goal was to co-locate solid phase microextract®iPNE) devices at 11 stations with the Ports’
sites to measure organics in waters overlying sedigvia a different analytical approach. As
mentioned above, the overall goal was to obtagrsuecific data for generating sediment-water
flux estimates of organochlorines and PAHs at tbeglidated Slip site and then extrapolate
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this information to other Harbor sites using otbleemical data collected by Ports at the 60 other
sites.

2.4.4 Fish and Shellfish Tissue

While fish tissue data are limited, analysis offissue for chemical contaminants provides a
good measure of water quality since this mediagsgnts a long term integrator of
bioaccumulation of pollutants and more reliablegatlon of water quality impacts. The
following summary discusses the existing fish admjisand then presents more recent results
along with some older data for perspective.

2.4.41 OEHHA—LA Harbor, Cabrillo Marina, Inner Cabrillo Beh, San Pedro Bay

In 1991, OEHHA issued a fish consumption advisomnarious waters along the coastline
between Point Dume and Dana Point, including watetise Harbor area. High levels of DDT
and PCBs were measured in sportfish representmgrean health risk. Samples collected inside
the Harbor breakwater, at Pier J and at Belmontdkarly showed elevated total DDT and
PCBs in comparison to risk-based values. Totairdaine levels (ranged from 0 to 53 ppb) in
these same samples were not above risk valued@a@he was not included in the advisory.

As part of the Coastal Fish Contamination Proj€tqP), OEHHA collected more fish tissue
samples off Belmont Pier in 1999 and 2000. Resulssummarized in Table 2-13.

Table 2-13. Fish tissue composite results from OEHACFCP (1999 & 2000) (ng/kg, wet
weight).

White Spotted OEHHA
Croaker Queenfish Turbot Total # of screening
Pollutant (n=2) (n=1) (n=1) exceedence value
Chlordane 54-17.p 12.4 2.3 0 30
DDT total 92.4 — 254. 396.6 104.0 3 100
PCBs total 98.0 — 294 207 116 4 20

Composite results shown for filets only, organigsarted for skin-on filets

2.4.4.2 Terminal Island Water Reclamation Plant—LA Harbor

City of Los Angeles Terminal Island Water ReclamatiPlant monitoring program has also
collected fish tissue samples within the Outer ldartResults for 2000-2004 are summarized in
Table 2-14. These results indicate non-impairneéfish tissue for arsenic, cadmium, mercury,
selenium and chlordane, based on samples lowerLigang Policy screening values. The
continued presence of high DDT and PCB levels e these pollutants are still creating
adverse impacts and provide corroborating evidémrcne consumption advisory in these
waters.
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Table 2-14. Fish tissue data from Terminal Island Véiter Reclamation Plant (1999-2004)
(ppb = ug/kg, wet weight).

Fish Tissue Total # of OEHHA
Pollutant Count (conc. range) | exceedencey screening value
As 30 0.46-1.14 1 1.0
Cd 30 <0.4 0 3.0
Hg 30 0.01-0.11 0 0.3
Se 30 0.10-0.46 0 1*
Chlordane 30 0.30 —<3J0 0 30
DDT total 40 22 - 6514 36 100
PCBs total 40 19 - 1000 36 20

*Se tissue value from USFWS for protecting birdgl@in in fish tissue was not reported.

2.4.4.3 USEPA Superfund (and POLA)

In 2002, USEPA Superfund Division collected fisimgdes via separate projects in various
waters of concern to these TMDLs. The Consolid&igulwas sampled to determine DDT
levels in fish tissue. POLA coordinated with ERAhave these samples analyzed by AMEC for
other parameters. Two fish species were colleatedfour individuals of each species (halibut
and white croaker) were analyzed. Various sampparation methods were used and yielded
different analytical results consistent with eappraach. Analytical results for fish filets are
presented in Table 2-15 below. In general, tissuels were below Listing Policy tissue
screening values for arsenic, cadmium, mercurgnsein and chlordane. DDT and PCB total
levels exceeded Listing Policy values in severai@as indicating impairment due to these
pollutants.

Table 2-15. Fish tissue data from Consolidated Sli(ppb = ug/kg, wet weight; EPA
Superfund & POLA/AMEC).

White
Croaker Halibut OEHHA
(n=4) (n=4) Total # of screening
Pollutant | Conc. Rangg Conc. Rangg exceedences value

As 0.42—0.63 0.19—0.56 0 1.0
Cd 0.01{ 0.01—0.07 0 3.0
Hg 0.08—0.13 0.05—0.11 0 0.3
Se 0.31—1{ 0.23—0.41 1 1*
Chlordane 1—8.7 1 0 30
Dieldrin n/a n/a -- 2.0
DDT total 399—569 6—15 4 100
PCB:s total 131—888 47 3 20

Metals reported for filets only, organics reportedskin-on filets
*Se value from USFWS (not OEHHA) for protectingdsr

As part of Montrose Settlement Restoration ProgtdB8EPA (Superfund Division) and other
federal agencies collected fish samples from Fdinhe to Dana Pt. in 2002. The objective of
this project was to measure DDT and PCB contananati fish tissue. Over 1000 individual
fish from 123 species were collected in Santa M@ilay, around Palos Verde peninsula, San
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Pedro Bay, Huntington Harbor, Newport Harbor, e€ktssue results from three “segments” are
pertinent to waterbodies within the scope of thEg®Ls (EPA 2007). These segments are all
inside the San Pedro Bay breakwater ranging frobriBafishing pier in the west (segment
#16) to Pier J/Finger Piers (segment #17) to Betroer/Seaport Village in the east (segment
#18). Fish tissue results for these segmentsuanensirized in Table 2-16 below.

Table 2-16. Individual Fish tissue results from iside breakwater of Outer Harbor and
eastern San Pedro Bay. (EPA /NMFS/OEHHA, 2002) ppb = pg/kg, wet weight).

Cabrillo Pier-inside bkwtr Pier J/Fingers Pier Belmont Pier/Seaport
(Segment 16) (Segment 17) Village (Segment 18)
# # #
Pollutant | Conc. range| exceeds/total| Conc. range| exceeds/total | Conc. range | exceeds/total
Chlordane 3-23 0/80 2 - 63 5/68 3-33 3/69
Dieldrin 0.4-1.4 0/74 0.4-7.9 8/65 0.5-1.75 0/69
DDT total 9 — 2522 27 /80 04-764 13/68 1.4-206 12/69
PCBs total 05-278 50/80 46 — 184 46 / 68 41-190 50/69

organics reported for skin-on filets

In 1994, to demonstrate DDT contamination in tleeratvater pathway coming off the Montrose
Chemical plant site, USEPA Superfund Division ottiéel biota samples in waterbodies
downstream of the Montrose site in the Dominguear@kel watershed and into Consolidated
Slip. Various tissue samples were obtained ranfyorg mosquito fish (in freshwater Torrance
Lateral) to mussels, whole crabs and mallard eiggddminguez Channel estuary) to whole
topsmelt and black surfperch filets (in Consolida&ip). Total DDT results for majority of
these samples exceeded the OEHHA screening vad@epfdb wet wt.). No chlordane, dieldrin
or PCB results were determined for these samples.

2.4.4.4 Mussel Watch data—qgreater Los Angeles/Long Beachd#avaters

Both NOAA and SWRCB have monitoring programs of sals in bay, harbor and coastal
waters. Given the nature of this program whictoigansplant mussels to specific sites on
annual basis, these analytical results can befose&valuating long term trends. State Mussel
Watch (SMW) results for Consolidated Slip in 198®@ showed declining trends for
chlordane, DDT, and PCBs. SMW chlordane resutisdi exceed the OEHHA value, and
DDT results were often below the corresponding OBH#dlue, whereas, PCB results were
never below the OEHHA PCB value. SMW results fietdtin and toxaphene were the basis for
listing Consolidated Slip in 1996; dieldrin had aneeedence (1/20) above the OEHHA value,
whereas toxaphene had more exceedences, (5/H)) years.

2.4.45 CSTF database—Inner Harbor, Outer Harbor, Inner @Gl Beach, San Pedro Bay

The CSTF database contains fish tissue results BBACP 1997 and Bight 1998. Composite
results were presented for whole fish, mostly sifieadige species such as goby. No metal
results were reported in the database. There ea@edances of Listing Policy tissue guidelines
for DDT and PCBs: total DDT = 4 exceedance of l#&clens, and total PCBs = 7 exceedances
of 18 detections. Chlordane, detected 13 timesyst no exceedances.
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2.4.4.6 Toxic Substances Monitoring Program—Dominguez Célann

In 1992, Toxic Substances Monitoring Program (TSNki#t)ected one fish sample (white
croaker) in Dominguez Channel. The 1998 and 2@X&A lists utilized this data to indicate the
freshwater portion of Dominguez Channel as impagheel to high levels of organics in fish
tissue. For the 2006 303(d) list, the State off@alia concluded that the conclusion of
impairment within Dominguez Channel freshwater segimvere inaccurate because the actual
sampling site for the one fish was collected ingbtiary. The 2006 303(d) list analysis stated
the TSMP sampling report verifies that the whiteagter was caught downstream of Vermont
Ave., in the estuary segment of Dominguez Chanmbls there is no impairment due to
dieldrin within Dominguez Channel; no TMDL will lskeveloped for this specific waterbody-
pollutant combination. Table 2-17 is a summarthef TSMP data.

Table 2-17. Fish tissue data (1992) from Domingu&zhannel estuary (ppb, wet weight).

Program TSMP SWRCB SWRCB
Date Vbﬁiﬁ Maximum Screening
Species Croaker Tissue Residue Value
(n=1) Level (MTRL) (ng/kg)
Cd n/d -- 3
Hg 0.09 -- 0.3
Se 0.68 -- 1*
Chlordane 164 8.3 30
Dieldrin 5.3 0.7 2.0
Total DDTs 6487 - 100
Total PCBs 1780 5.3 20

Note: MTRLs are not used for assessment purpdagsprovided for perspective.
*Se value from USFWS for protecting birds

2.5 Summary of data on pollutant basis

2.5.1 Metals

Copper, lead and zinc were most commonly above naroeteria for various waterbodies.
Elevated levels of these three metals were obsemnvid freshwaters of Dominguez Channel,
and Torrance Lateral. Dissolved copper occasipmaiteeds in Inner and Fish Harbor.
Elevated copper, lead and zinc levels in sedimeate evident within Dominguez Channel
estuary, Consolidated Slip, Inner Harbor, and Hahbor. Cadmium and chromium were
elevated in sediments of Consolidated Slip or Dguaz Channel estuary but do not exceed in
sediments elsewhere in the watershed or receivaigra. Mercury levels in fish tissue were not
above Listing Policy screening values for any watmty. Mercury sediment levels were high
only in Consolidated Slip and Fish Harbor. Soméewhodies appeared to show non-
impairment for metals, Cabrillo Beach, Outer Harlhars Angeles River estuary and San Pedro
Bay. Arsenic did not exceed water or sediment munegiteria in any waters.
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2.5.2 PAHs

Individual PAH results exceeded numeric sedimeimdajines most frequently in Dominguez
Channel estuary, Consolidated Slip, Inner Harbadrféish Harbor. A few sediment exceedences
for benzo[a]pyrene were also observed in Cabrillrikb and Los Angeles River Estuary.
Measurements of PAH compounds in water were niatlrlel for assessment due to inadequate
method detection limits in comparison to numeritecia. Fish tissue results for PAHs were
either non-existent or do not provide sufficierformation to be utilized for assessment with
screening values.

2.5.3 Organochlorines

Chlordane sediment levels were observed above satliguidelines in Dominguez Channel
estuary, Consolidated Slip, Fish Harbor and Losedes)River Estuary. The vast majority of
fish tissue results of chlordane were below Lisfalicy screening values in all waterbodies.
Mussel results show declining trend for chlordan®va locations in receiving waters.

Dieldrin tissue and sediment results were elevatetlisolated to Dominguez Channel estuary
and Consolidated Slip. Toxaphene is elevated suéisn Consolidated Slip only.

DDT and PCB fish results were elevated above Lgsinolicy screening values in nearly all
receiving waters. This does not include DomingGbannel freshwater; although DDT has been
detected in stormwater samples collected in Togdateral (SCCWRP 2002-03). The more
recent (1999-2004) tissue results corroborategtbeiously established consumption advisory
in these greater Los Angeles/Long Beach Harbornwg@EHHA 1991; 2009). Sediment

results for DDT and PCBs were elevated in trans#tiovaters; e.g., Dominguez Channel
estuary, Consolidated Slip and Los Angeles Rivéudty.

2.5.4 Sediment Toxicity

Water toxicity was repeatedly observed in DomingGbannel freshwaters. Sediment toxicity
was observed in Dominguez Channel estuary, CoraelidSlip, Inner and Outer Harbor, Fish
Harbor, Los Angeles River estuary and San Pablo Bédne Bight 03 and Ports’ 2008
BioBaseline studies provided the most recent sedlinoicity results.

2.5.5 Benthic Community Effects

The Dominguez Channel estuary, Consolidated Skblaner Harbor were previously listed for
degraded benthic communities (infauna populatiahsgecies composition). The recent survey
of benthic infauna (Bight 2003; Ports’ 2006 and @0frovided results in more current
conditions; whereas previous studies provided hesdbinformation (BPTCP 1992-97, Bight
1998). While certain areas in the Inner Harborehsivown dramatic improvement, most notably
the Cabrillo and Pier 400 Shallow Water Habitatarehe 2003-08 results did not change the
overall assessment conclusion of impairment faedlwaterbodies mentioned above.
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2.6 Assessment Findings for each water body

2.6.1 Dominguez Channel freshwaters

Dissolved copper, lead and zinc exceeded numerdnkas-specific CTR criteria during wet
weather events. No exceedences for these thredsnoeturred during dry weather conditions.
Results for other metals or organochlorine compsudid not exceed criteria or detection limits
were too high for adequate assessment determisatMfater toxicity has been repeatedly
observed in the freshwater at the mass emissiatisrstduring wet weather conditions, only one
exceedence was observed during dry conditions. r@diseslevated diazinon levels had been
observed concurrently with toxicity in 2002-2005tweeather samples and therefore diazinon
was presumed to be contributing to adverse toxreisylts; post-2005 results show no diazinon
concentrations above the freshwater guideline.r&fbee, it is appropriate to develop freshwater
metals and toxicity TMDLs for wet weather; howewde more recent toxicity results are not
attributable to diazinon and therefore no diazitDLs have been developed for Dominguez
Channel.

2.6.2 Torrance Lateral

Torrance Lateral contains freshwater and is culyemtluded on the State’s 2008/2010 CWA
303(d) list as impaired due to copper and leadlirBent results for copper and lead were above
the State listing policy sediment quality valuestftese heavy metals (POLA/AMEC 2002).
Recently Los Angeles County DPW completed watemrmol monitoring within Torrance

Lateral as part of the Dominguez Channel tributsangly (LAC DPW, 2009; 2010). Available
water column results reveal exceedences of dissa@epper (8 of 10) and zinc (9 of 10) CTR
criteria during wet weather conditions. DissolVead was below the criteria in wet weather
conditions and no dry weather exceedences occtorenhy of these three metals. Based on this
information, we conclude water column impairmeitsdopper and zinc.

2.6.3 Dominguez Channel estuary

Sediment toxicity has been observed in 4 of 7 tesuicluding 3 of 6 highly toxic results in

Bight 03. In recent sediment triad studies, balkels of Cd, Cu, Pb and Zn were above
sediment guidelines (Bight 03). Historical sedim@sults showed elevated levels of these
metals, also. PAH sediment data showed levelyefifidividual compounds were above
guidelines and maybe contributing to sediment foxicElevated DDT and PCBs occurred in
fish tissue and some sediment samples. Chlordasesigvated in recent sediment samples and
historical fish tissue results. Dieldrin was nagasured in sediments and was observed at
slightly elevated levels in the individual fish salemreported in 1992. Degraded benthic
community effects were observed in BPTCP 96 & 9F eanfirmed in Bight 03 (3 of 5 in poor
condition).

2.6.4 Los Angeles Harbor - Consolidated Slip

Water results showed elevated levels of DDT and PEECWRP, 2006). Sediment toxicity
has been observed in 12 of 13 historical samphtetjding one highly toxic result in Bight 03.

In recent sediment triad studies, bulk levels of Plg and Zn were above sediment guidelines
(Bight 03). Historical sediment results showedrated levels of these metals and Cd, Cr, Cu,
also. PAH sediment data showed that levels oinglvidual compounds were above guidelines
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and may be contributing to sediment toxicity. Gtame and dieldrin have not been measured in
recent sediment samples. Tissue results were mikéxated DDT and PCBs occurred in fish
tissue and nearly all sediment samples. Toxaphaseoriginally listed due to elevated levels in
mussels and remains impaired until new data sham#fisant decreases. Benthic community
effects were observed in BPTCP 96 & 97 and modelageadation observed in the Bight 03
results.

2.6.5 Los Angeles and Long Beach Inner Harbor

A fish consumption advisory for certain DDT and FB certain fish species is currently in
place and is corroborated by recent fish tissualteOEHHA 2009).

Sediment toxicity has been observed in 10 of 23pd@snincluding 3 of 8 toxicity samples in
Bight 03. Historical sediment data (pre- 1996)vsbao elevated levels of metals, PAHs and
PCBs. In sediment triad studies, individual PAkkls were above PAH sediment guidelines
(BPTCP 96 & 97, Bight 98). PAH sediment data shebwefficient exceedences of
benzo[a]pyrene and chrysene (8/80) as to be inghaif@ere are fewer exceedences of
benzo[a]anthracene, pyrene and phenanthrene (@ARese PAH compounds appear to not
contributing to sediment toxicity. PCB sedimesgults from two older studies were also above
sediment guidelines (BPTCP 96 & 97, Bight 98). Blogcent triad studies did not show such
elevated (nor threatening) levels of PCBs; howeRbrand Zn were above guidelines (Bight 03).
There are some reliable measurements of metalat@rand only copper exceedences were
evident (POLA 2005-06, Ports 2006). DDT and PGBwater column have been detected via
solid phase microextraction (SPME) devices; DDRiltssshowed exceedences of CTR human
health criteria (Zeng, et al. 2005). Benthic comityeffects were observed in BPTCP 96 & 97,
Bight 98 & 03 and a few in Biobaseline 08.

2.6.6 Outer Harbor

A fish consumption advisory for DDT and PCBs intagr fish species is currently in place and
is corroborated by recent fish tissue results (OBH09). Additional support is provided by
2004 -06 fish tissue results (TIWRP). Sedimentdibxhas been observed in 7 of 26 samples,
including 3 of 7 moderately toxic samples in Big3t No individual contaminants were above
sediment guidelines in more recent studies (Bight8EMAP 99, Bight 03). Individual PAH
levels were above pollutant sediment guideliney anhistorical results; e.g., BPTCP 1997 and
earlier. Trend analyses of NOAA mussel data foHBAvere inconclusive. There are a few
reliable measurements of metals, PAHs, DDT and AGB®e water column. DDE measured in
water column showed 2 of 4 exceedences of CTRrierifeng, et al. 2005). Benthic
community effects were observed in Bight 98 & 08 arfew in Biobaseline 08.

2.6.7 Los Angeles Fish Harbor

A fish consumption advisory for DDT and PCBs intagr fish species is currently in place and
is corroborated by recent fish tissue results (OBHI09). Sediment toxicity has been observed
in 2 of 4 results, including 1 of 1 moderate toigiesult in Bight 03. In recent sediment triad
studies, bulk levels of Cu, Pb and Zn were abodevsent guidelines (Bight 03). Historical
sediment results showed elevated levels of chl@daercury, and six individual PAH

30



Harbor Toxics TMDLs May 2011

compounds. There are a few reliable measureméatyueous metals or organics in this
waterbody.

2.6.8 Cabrillo Marina

A fish consumption advisory for DDT and PCBs intaar fish species is currently in place and

is corroborated by recent fish tissue results (OBHIA09). Only one sediment toxicity result
(Bight 03) exists and showed moderate to high toxiwith corresponding and repeatedly
elevated results for benzo[a]pyrene (5 of 26 exereeds of sediment quality guideline).

Historical sediment results showed elevated levkthlordane and chrysene in comparison to
sediment guidelines, yet these do not correspotid sediment toxicity results, so impairment is
not associated with these two compounds. Sedimsentts did not show elevated levels of
metals or other organic compounds. There are adbable measurements of aqueous metals or
organics exist in this waterbody; no exceedences haen recorded.

2.6.9 Cabrillo Beach - Inner

A fish consumption advisory for DDT and PCBs intagr fish species is currently in place and

is corroborated by recent fish tissue results (OBHA09). Only historical sediment toxicity
results exist for this segment; however no corredpw elevated levels of individual PAHS,

total PAHs or organochlorine compounds were astatiith the one toxic result. Sediment
metal results are not elevated values relativedinsent quality guidelines, except for copper (2
of 16 in BPTCP 1994). More recent sediment residtaot show any exceedences for any metal
or organic compounds (PORTs 2006). There are adiable measurements of aqueous metals
or organics exist in this waterbody; no exceedehess been recorded, including copper 0 of 4
dissolved (POLA 2005-06). Based on available dathis pre-TMDL assessment, this
waterbody is not impaired for copper, althouglsion 2006 303(d) list.

2.6.10 Los Angeles River Estuary

A fish consumption advisory for DDT and PCBs intagr fish species is currently in place and
extends into the estuary based on recent fishtsesollected at Pier J/Fingers Pier, both near the
estuary mouth (OEHHA 2009). Sediment toxicity basn observed in 4 of 7 results, including
2 of 5 moderate toxicity results in Bight 03. Histal sediment results showed elevated levels
of chlordane. In recent sediment triad studietk lmavels of chlordane, PCBs, and
benzo[a]pyrene were above sediment guidelines (Bigh A few reliable measurements of
agueous metals or organics exist in this waterbndyexceedences have been recorded. Based
on available data in this pre-TMDL assessment,whiterbody is not impaired for lead and zinc.

2.6.11 San Pedro Bay

A fish consumption advisory for DDT and PCBs intagr fish species is currently in place and
is corroborated by recent fish tissue results (OBH09). Chlordane in fish tissue did not
appear to be elevated above OEHHA screening vaBesiment toxicity has been observed in 4
of 18 results, including 1 of 2 moderate toxicgults in Bight 03. Elevated levels of chlordane
have been repeatedly occurring (6 of 19) and avecéated with sediment toxicity. Other
sediment results do not show exceedences for metalBCBs, nor other organics. A few
reliable measurements of aqueous metals or orgarissin this waterbody (Ports 2006,
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SCCWRP 2006). Based on available data, this wadigris not impaired for chromium, copper,
zinc, and total PAHs and these listings have beeroved from the 2008/2010 303(d) list.

2.7 Assessment changes

2.7.1 New findings of impairment

In the course of this assessment, some waterba@iesidentified as impaired due to pollutants
not identified on previous 303d lists. Please & previous “PAHSs” listings have been
clarified, where feasible, for individual PAH compuls; these may be construed as new listings.

* Dominguez Channel for water toxicity.
e Dominguez Channel Estuary for cadmium and copper.
* Torrance Lateral for zinc.

2.7.2 Assessment findings of non-impairment

This assessment has identified some water bodytpall combinations as non-impaired. Even
though this combination is on the 2010 303(d) bstsed on review of available data, the
pollutant levels are not elevated relative to wateality benchmarks, therefore, the assessment
conclusion yields the water body is attaining stadd for this particular pollutant.

* Dominguez Channel for Diazinon
2.8 Conclusions

Based on review of available data, including infation with 2008-2010 303(d) list factsheets
and more recent monitoring information, the watealdy limited segments are identified in
Table 2-18 below. Each waterbody-pollutant comtiamawill require TMDL development.

Using available sediment triad results (Bight 98, W EMAP 99,05; BioBaseline 2008), we
performed an assessment for each saline watertsdg 8QO Part I-Direct Effects

methodology. An exceedence of SQO Part | was cersidfor Possibly Impacted, Likely
Impacted or Clearly Impacted at each station. kotig the CA 303(d) Listing Policy

procedures, including those outlined in Table 3F-that document, two or more exceedences per
waterbody was interpreted as impaired. These sis®#d results confirmed impairment within
the estuaries and and greater LA/LB Harbor watdgatified in Table 2-18. See Appendix 111.9
for sediment triad results compiled per waterbody.
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Table 2-18. Assessment Findings for each water body

PCBs, Benthic SQO
Waterbody Metals PAHs DDT, etc Toxicity | Community | Impaired
Dominguez Cu, Pb, Water
Channel fresh Zn (diazinon)
Torrance Cu, Pb,
Lateral Zn
Dominguez Cd, Cu, | Benzo[a]anthracene,DDT, PCBs,| sediment X X
Channel Pb, Zn Benzo[a]pyrene, | Chlordane,
estuary Chrysene, Pyrene, Dieldrin

Phenanthrene

Consolidated| Cd, Cr, | Benzo[a]anthracene,DDT, PCBs,| sediment X X
Slip Cu, Hg, Benzo[a]pyrene, | Chlordane,

Pb, Zn Chrysene, Pyrene, Dieldrin,
Phenanthrene, | Toxaphene
2-methylnapthalene

Inner Harbor Cu, Zn Benzo[a]pyrene, DDT, PCBs| sediment] X X
Chrysene

Outer Harbor DDT, PCBs sediment X

Fish Harbor Cu, Pb, | Benzo[a]anthracene,DDT, PCBs,| sediment X

Zn, Hg Benzo[a]pyrene, | Chlordane
Chrysene, Pyrene,

Phenanthrene,

Dibenzoanthracene
Cabirillo Benzo[a]pyrene, DDT, PCBs, X
Marina
Inner DDT, PCBs
Cabrillo
Beach
LA River DDT, PCBs,| sediment X
Estuary Chlordane
San Pedro DDT, PCBs,| sediment X
Bay Chlordane

Bold indicates impairment although not included on 22080 303(d) list
No impairment due to diazinon in freshwaters of Dramez Channel

3 NUMERIC TARGETS

Numeric targets were developed for all toxic palhis identified in Section 2, above. Metal,
chlordane and individual PAH compound target valresprovided for water and sediment
(Tables 3-1 and 3-7). DDT and PCBs and toxaphamgets are provided for water and sediment
(Tables 3-1 and 3-7) as well as for fish tissue tisslie residues (Table 3-8 and 3-9). Also,
ambient water toxicity and sediment toxicity tasggate included since TMDLs will be

developed for these impairments, which may notllegiated by attainment of water quality
standards for metals, PAHs, or organochlorine camgs. Both freshwater and saltwater
targets are provided in this section.
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3.1 Water

Numeric water targets are established in this TM@Lmetals, organics and toxicity. Water
targets are guided by the Basin Plan and the @ai&d oxics Rule (CTR).

3.1.1 Water: Metals and Organics

Numeric water targets for metals and organics, istet® with CTR water quality criteria for
protecting aquatic life, are established in Table 3All metal water targets are for dissolved
forms of the metals and are hardness dependempenrercury which is for total mercury and is
not hardness dependent.

The human health target was determined using trgatfism only” values from the CTR versus
the “organism and water” values because the wafdise Harbors are not drinking waters.

Table 3-1. Water quality criteria established in CTR for metals and organics.

Criteria for the Protection of Aquatic Life Human Health
Pollutant Freshwater Saltwater Organism only
Acute (ug/L) | Chronic (ug/L) | Acute (ug/L) | Chronic (ug/L) (ug/L)
Copper 6.99* 4.95* 4.8 3.1 n/a
Lead 30.14* 1.17* 210 8.1 n/a
Zinc 65.13* 65.66* 90 81 n/a
Mercury n/a n/a n/a n/a 0.051
Chlordane 2.4 0.0043 0.09 0.004 0.00059
Dieldrin 0.24 0.056 0.71 0.0019 0.00014
4,4'-DDT 1.1 0.001 0.13 0.001 0.00059
Total PCBs n/a 0.014 n/a 0.03 0.00017
Benzo[a]pyrene n/a n/a n/a n/a 0.049**

" Freshwater aquatic life criteria for Cd, Cu, Ph,ate expressed as a function of total hardnes4 jrirgthe water body. Values
presented correspond to average hardness fron&2@0 of 50 mg/L (n=35).
** CTR criteria for individual PAH of benzo(a)anthraee benzo(a)pyrene, and chrysene equals 0.049 Qg .criteria for
pyrene is 11,000 ug/L.
n/a = no criteria available in CTR

3.1.2 Water: Total metals

Wet weather monitoring results were evaluatedtergotential use of site-specific wet-weather
factors to converting the acute CTR criteria frossdlved metals concentrations to total
recoverable concentrations. LAC DPW stormwatea datlected at Vermont Ave (MES site#
S28, 2002 to 2010), included hardness, TSS, disdawd total metals.

Staff used EPA Guidancehe Metals Translator: Guidance For Calculating Atdl

Recoverable Permit Limit From A Dissolved Criterit/SEPA, 1996) on developing metal
translators, to evaluate the potential for sitecg#mewet weather conversion factors for copper,
lead and zinc. CTR identifies default translatwhsch were compared to the USEPA guidance
on three options for deriving a site-specific tlatw:
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- Direct Measurement - Assuming no Relationship ttalfS8uspended Solids (TSS), uses
descriptive statistics and may be developed dyedlthe ratio of dissolved to total
recoverable metal;

- Direct Measurement - Based upon Relationship to, TS&s regression equations to
evaluate correlations and yiefdvalues, which indicate the strength of the refetfap
with TSS and fraction of particulate metals;

- Partition coefficient — Based on relationship toST&hd is functionally related to the
number of metal binding sites on the particulatéages in the water column (i.e.,
concentrations of TSS, TOC, or humic substances)favalues also indicate the
strength of the relationships and the conversictofgfraction of particulate metals).

Option 1 (“percentile method”) was selected as ieidbr estimating site-specific wet weather
hardness specific conversion factors for each nf€tdlle 3-2). For translation of acute metals
criteria, the 90% value was determined, which isststent with the State’s Implementation
Policy (SIP) for CTR (SWRCB, 2005). Analysis viatioms 2 and 3 revealed a very poor
correlation of particulate metals fractions withS'@& values ranged from 0.345 - 0.378).
Without any reliable relationship with TSS, transta derived from Options 2 and 3 were
disregarded.

Table 3-2. Freshwater wet weather dissolved/total etals targets (ug/L) — using different
translators

Total metals
Diss. CTR CTR default Total metals Site specific w/ Site Sp.
Metal Criteria* translator w/ CTR Conv. Factor* | Conv. Factor
Copper 6.99 0.96 7.3 0.722 9.7
Lead 30.14 0.895 33.8 0.706 42.7
Zinc 65.13 0.978 66.6 0.935 69.7

*LAC DPW results at S28, data record 2002-2010, iaretiardness — 50 mg/L; sample size = 35

3.1.3 Water: Toxicity

The Basin Plan includes a narrative toxicity ohjectvhich states, in part: “All Waters shall be
maintained free of toxic substances in conceninatibat are toxic to, or that produce
detrimental physiological responses in, human,tpmmal, or aquatic life.” This objective
does not allow acute toxicity in any receiving water chronic toxicity outside designated

mixing zones.

A numeric toxicity target of 1 chronic toxicity ur{il TUc) is established for this TMDL to
allow evaluation of the narrative toxicity objeaivihe 1 TUc target maybe replaced by an
equivalent toxicity target based upon any Statewiobacity Policy. A chronic toxicity target
was selected because it addresses the potentmisadeffects of long term exposure to lower
concentrations of a pollutant and is therefore npoogective than an acute toxicity target that
may not address potential effects of longer terposyres. Equation 1 describes the calculation

of a TUc.

Equation 1 TUc= Toxicity Unit Chronic = 100/NOEC (no observabféeets concentration).
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Or: TUc = 100% =+ the sample concentration, derivgidg hypothesis testing, to cause no
observable effect, with the sample concentratigressed as a percentage.

The numeric toxicity target is set at no observadecity with water samples defined as toxic
by toxicity testing if the following two criteriara met: 1) there is a significant difference
(p<0.05) in mean organism response (e.g., percevival) between a sample and the control as
determined using a separate-variance t-test, atite2Znpean organism response in the toxicity
test (expressed as a percent of the laboratoryatpmtas less than the threshold based on the
90th percentile Minimum Significant Difference (Myialue expressed as a percent of the
control value.

The 90" percentile MSD value is specific for each spedifixicity test protocol and is
determined by identifying the magnitude of diffecerthat can be detected 90% of the time by a
specific test method. The following is a desoiptof MSDs and how a toxic effect would be
identified (SWRCB, 1996): “In toxicity tests, thMSD represents the smallest difference
between the control mean and a treatment mearefftbet size) that leads to the statistical
rejection of the null hypothesis {Ho difference). Any effect size equal to or Erthan the

MSD would result in a finding of statistically siinant difference. For example, if the control
mean for mysid growth were 80 ug/mysid and the M&ide 20, any treatment with mean mysid
weight less than or equal to 60 ug would be sigaiftly different from the control and
considered toxic.”

3.2 Sediment

Numeric sediment targets are established in thi®TLNbr metals, PAHs, and some priority
organic compounds. Sediment targets are guidedéBasin Plan and the State Board Water
Quality Control Plan for Enclosed Bays and Estsarid’art 1 Sediment Quality (SQO Part 1)
which include descriptive narrative goals and me#hior integrating sediment triad results.
The numeric sediment quality guidelines of Long &atDonald (Long et al., 1995;
MacDonald et al., 2000) are recommended by thes &iating Policy. In this section, the
Sediment Quality Plan is discussed first, as idgsisediment conditions for restoration and
protection of benthic infauna (or sediment dwejlorganisms) Consistent with SQO Part I, the
sediment quality condition for direct effects isbd on interpreting multiple lines of evidence
using sediment triad results. Later, SectionpBedents sediment targets related to fish tissue
values using an indirect effects approach.

3.2.1 Sediment: Applicability of the State Board Water §lity Control Plan for Enclosed
Bays and Estuaries — Part 1 Sediment Quality

California recently adopted the Water Quality CohRlan for Enclosed Bays and Estuaries —
Part 1 Sediment Quality (SQO Part 1) which apgbesediments within enclosed bays and
estuaries. EPA approved the Sediment Quality &aSeptember 25, 2009. Part 1 of the
Sediment Quality Plan establishes a method to assesment quality which integrates chemical
and biological measures to determine if the aquidavithin ambient sediment are protected or
degraded by exposure to toxic pollutants in sedim&he Sediment Quality Plan establishes
sediment quality objectives (SQO) based on thresslof evidence including sediment
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chemistry, sediment toxicity and benthic commuiiyndition. These three lines of evidence are
referred to as the sediment triad.

The Sediment Quality Plan-Part 1 describes a methading the three lines of evidence to
categorize a sediment as “Unimpacted,” “Likely upaated,” “Inconclusive,” “Possibly
impacted,” Likely impacted,” or “Clearly impactedThe categories -“Unimpacted,” and
“Likely unimpacted” - are considered as achieving protective condition for aquatic life in
ambient sediment; these categories integrate times of evidence to define the TMDL targets
for impaired sediments. Possibly Impacted, Likelpacted and Clearly Impacted indicate
impaired conditions; while Inconclusive is not inmead. T hese target conditions -
“Unimpacted,” and “Likely unimpacted” are the gaainditions, however TMDLs and
allocations need to be numeric according to fedeglations. Both the narrative and numeric
target are described in more detail below.

The SQOs for the protection of aquatic life and harhealth are described below:
a. Aquatic Life — Benthic Community Protection

Pollutants in sediments shall not be present imties that, alone or in combination, are
toxic to benthic communities in bays and estuasfeSalifornia. This narrative objective
shall be implemented using the integration of rpidtiines of evidence. The assessment
of sediment quality consists of the measurementrtedration of three lines of evidence
(LOE). The LOE are:

= Sediment Toxicity: Sediment toxicity is a measuiréhe response of invertebrates
exposed to surficial sediments under controlleddatory conditions. The sediment
toxicity LOE is used to assess both pollutant esldiiological effects and exposure.
Sediment toxicity tests are of short durations @&y not duplicate exposure conditions
in natural systems. This LOE provides a measuexpbsure to all pollutants present,
including non-traditional or unmeasured chemicals.

= Benthic Community Condition: Benthic community cdrah is a measure of the species
composition, abundance and diversity of the sedirdemlling invertebrates inhabiting
surficial sediments. The benthic community LOESedito assess impacts to the primary
receptors targeted for protection of aquatic Benthic community composition is a
measure of the biological effects of both natural anthropogenic stressors.

= Sediment Chemistry: Sediment chemistry is the nreasent of the concentration of
chemicals of concern in surficial sediments. Thenaistry LOE is used to assess the
potential risk to benthic organisms from toxic ptdints in surficial sediments. The
sediment chemistry LOE is intended only to evaluaterall exposure risk from chemical
pollutants. This LOE does not establish causabgoaiated with specific chemicals.

b. Human Health

Pollutants shall not be present in sediments a&isethat will bioaccumulate in aquatic
life to levels that are harmful to human healttheharrative human health objective
shall be implemented on a case-by-case basis, baseda human health risk
assessment. In conducting a risk assessment, éter Boards shall consider any
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applicable and relevant information, including @aliia Environmental Protection
Agency’s (Cal/EPA), Office of Environmental Healtazard Assessment (OEHHA)
policies for fish consumption and risk assessmeallEPA’s Department of Toxic
Substances Control (DTSC) Risk Assessment, and B$EPnan Health Risk
Assessment policies.

Each line of evidence produces specific informathmat, when integrated with the other lines of
evidence provides a more confident assessmentioheat quality relative to sediment
chemistry alone. When the exposure (chemistry)edfetts (toxicity and benthic community
assessment) are integrated, the approach can fyyanatiection through effects measures and
also provide predictive capability through the esqn@ measure.

3.2.2 Benthic community effects

This TMDL establishes benthic community targetseldasn the Sediment Quality Plan. Benthic
community condition is a measure of the speciesposition, abundance and diversity of the
sediment-dwelling invertebrates inhabiting surfic@diments. The narrative SQOs in the
Sediment Quality Plan are designed to protect thiedical organisms within marine sediments
and provide a direct measure of impact to thesemanities.

The Sediment Quality Plan identifies methods tdweata a waterbody’s benthic community
condition and its alteration from reference comdii. Four different benthic indices are
provided in the Sediment Quality Plan each usimgsdime benthic community data: the Benthic
Response Index (BRI); the Index of Biological Intggas adapted for California bays and
estuaries (IBl); the Relative Benthic Index (REjd the River Invertebrate Prediction and
Classification System (RIVPACS) which was adaptadue in California bays and estuaries.

Categorical thresholds for each of the four biatagindices (BRI, I1BI, RBI, RIVPACS) were
developed based in comparison to reference condiiial categorized into four levels of
biological disturbance:

Reference: Equivalent to least affected or unédtibsite

Low Disturbance: Some indication of stress is @ngsbut within measurement error of
unaffected condition

Moderate Disturbance: clear evidence of stress

High Disturbance: high magnitude of stress

The combination of the four benthic indices progideore information than any single index
(Ranasinghe, et al., 2007). These benthic-respratsgories are integrated by taking the
median value, rounding up when the median fallsvaidbetween two benthic-response
categories.

Because the SQOs were developed in part basedbcalaeference condition specific to
Southern California marine bays, benthic assesswamt rely on these published indices in a
weight of evidence approach. The target for bertbmmunity effects are either reference or
low disturbance condition for any of the four bigical indices included in the SQOs (Table 3-3,
shaded boxes).
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Table 3-3. Benthic Index Categorization Values (Reeated from Sediment Quality Plan
Part 1 Table 5)

Index 1. Reference .2. Low 3.. Moderate .4. High
' Disturbance Disturbance Disturbance
Southern California Marine Bays
BRI <39.96 39.96 t0 49.14 49.15t0 73.26 >73.26
IBI 0 1 2 3or4
RBI >0.27 0.17 to 0.27 0.091t00.16 <0.09
0.751t0 0.90 0.33t00.74 or
RIVPACS >0.90 to <1.10 or 1.10 to 1.25 5125 <0.33

3.2.3 Sediment toxicity

This TMDL establishes sediment toxicity targetsdshsn the Sediment Quality Plan. Sediment
toxicity is a measure of the response of invertigsraxposed to surficial sediments under
controlled laboratory conditions. This provides easure of exposure to all pollutants present in
the sediment, including non-traditional or unmeaduwhemicals.

Application of SQOs per the Sediment Quality Plequires a minimum of two sediment
toxicity tests—at least one short-term survivat texl at least one sub-lethal test.

For the short-term survival tests, the acceptgideiss are all amphipods specigésifaustorius
estuarius, Leptocheirus plumulosus, and Rhepoxyabusniug. For these species, toxicity is
defined by tests that are statistically significirdm reference sediment sample) and exhibit
more than 10% mortality. Thus the target condgitor short-term survival tests are less than or
equal to 10% toxicity in comparison to a referesediment sample. The thresholds established
in the Sediment Quality Plan are based on statissignificance and magnitude of the toxic
effect. Acceptable test organisms and methodswaremarized in Table 3-4.

Table 3-4. Acceptable Short Term Survival Sedimentoxicity Test Methods.

Test Organism Exposure Type Duration Endpoint

Eohaustorius estuarius Whole Sediment 10 days Survival
Leptocheirus plumulosus | Whole Sediment 10 days Survival
Rhepoxynius abronius Whole Sediment 10 days Survival

The sub-lethal sediment toxicity tests, growth evelopment tests are required by the SQOs.
For the acute sub-lethal tests, the selectionstfayanisms is constrained to two organisms—
Neanthes for juvenile growth or Mytillus embryo feproductive development. The target
conditions for sub-lethal sediment toxicity tests kess than or equal to 10% toxicity for juvenile
growth and 20% for reproductive development in cargon to a reference sediment sample.
Acceptable test organisms and methods are sumrdanZeable 3-5.

Table 3-5. Acceptable Sublethal Sediment Toxicity dst Methods.

Test Organism Exposure Type Duration Endpoint
Neanthes arenaceodentata| Whole Sediment 28 days Growth
Mytilus gallopprovincialis | Sediment-water Interface| 48 hours Embryo Develogmen
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Because the SQOs require both toxicity tests, ds&reldd condition for a waterbody is a non-
toxic category from each type of toxicity test haded in Table 3-6, Disturbance Category 1.

Table 3-6. Sediment toxicity categorization valueSediment Quality Plan Part 1. Table 4).

Score (Disturbance Category)
2 3 4
Low Moderate High
1 Toxicity toxicity Toxicity
Test Species/ Statistical Nontoxic | (Percentof | (Percentof | (Percent of
Endpoint Significance (Percent) Control) Control) Control)
Eohaustorius . 90t0100 | 82togg | 208l <59
Survival Significant
Eohaustorius _ Not 8210100 | 59to 81 <59
Survival Significant
Leptocheirus o 90t0100 | 78tos9 | 8077 <56
Survival Significant
Leptocheirus _ Not 7810100 | 561077 <56
Survival Significant
Rhepoxynius o 9010100 | 83 togg | 0182 <70
Survival Significant
Rhepoxynius _ Not 8310100 | 70to0 82 <70
Survival Significant
Neanthes Growth Significant 90 to 100* 68 to 90 46 to 67 <46
Not
Neanthes Growth Significant 68 t0 100 4610 67 <46
Mytilus Normal Significant 80 to 100 771079 42 t0 76 <42
Not
Mytilus Normal Significant 771079 421076 <42

*Expressed as a percentage of the control

3.2.4 Sediment Chemistry: Metals and organics

Sediment targets are the desired surface sediroanentrations for specific toxic pollutants to
protect human health, aquatic organisms and wal@dig well as to restore all beneficial uses.
Sediment targets represent longer term goals tlzerwguality targets.

This TMDL establishes numeric targets that areqmtbte of aquatic life beneficial uses for
organochlorine pesticides, PCBs, PAHs, and metadgdiments. While chlordane, dieldrin,
toxaphene, DDT, and PCB impairments have been dected in fish tissue only, sediment
targets are necessary as these fish tissue comtatsiare directly associated with sediments
which are the transport mechanism of these compotmthe fish.

The Sediment Quality Objectives (SQOs) establighethe Sediment Quality Plan provide
objectives based on multiple lines of evidence tiaat be applied to sediments but does not
provide individual numeric targets for sedimentrostry. To develop a TMDL, it is necessary
to translate the narrative objectives in the B&3an and the lines of evidences in the SQOs into
numeric targets that identify the measurable endpwigoal of the TMDL and represent
attainment of applicable numeric and narrative reedit and water quality standards.
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The sediment quality guidelines of Long and MacDariaong et al., 1995; MacDonald et al.,
2000) provide applicable numeric sediment targetabse the impairments and the 303(d)
listings for PAHs, metals, toxicity and benthic aoomity effects - are primarily based on
sediment quality data for the Dominguez Channelaggt Consolidated Slip, Fish Harbor, Inner
and Outer Harbor, Cabrillo Beach-Inner, San Pedrg, Bnd Los Angeles River Estuary. In
addition, the pollutants being addressed have la dfignity for particles and the delivery of

these pollutants is generally associated with ridwesport of suspended solids from the watershed
or from sediments via porewater diffusion withie stuaries and greater Los Angeles/Long
Beach Harbor waters.

The sediment quality guidelines of Effect Range L{bwong et al., 1995) and Threshold Effects
Concentrations (MacDonald et al., 2000) are usexstablish the numeric targets for freshwater
sediment for Dominguez Channel, and marine sedifioetie greater Los Angeles/Long Beach
Harbor waters, as shown in Table 3-7. The Statedlisting policy recommends the use of the
Effect Range Medians (ERMs), Probable Effect LeYRELs), and other sediment quality
guidelines as a threshold for 303d listing decisid#RM and PEL values are interpreted as
levels above which the adverse biological effeotsexpected, which make them applicable in
the determination of impairment. The Threshold &BeConcentration (TEC) for freshwater
sediment and Effect Range Low (ERL) for marine st values, on the other hand, represent
the levels below which adverse biological effectsrzot expected to occur, and are more
applicable to the prevention of impairment. Thalgd the TMDL is to remove impairment and
to restore beneficial uses; therefore, the TEGrighwater sediment and ERLs for marine
sediment are selected as numeric targets overRiMsEand PELSs to limit adverse effects to
aquatic life.

Sediment targets must also be established at ledeth will be protective of fish tissue
contaminant levels. The organic pollutants adaém$sy this TMDL (e.g. Chlordane, Dieldrin,
Toxaphene, DDT, and PCBs) have the potential tadsomulate. To account for
bioaccumulation, these TMDLs will rely on the sinfipld assumption that reduced sediment
pollutants will correspond to reduced fish tissesels. This is reasonable based on the
observation that white croaker is a bottom feedistyand DDT and PCB levels in this fish
species are contributing to the fish advisory tigleaut the greater Los Angeles/Long Beach
Harbor waters. The Chlordane, Dieldrin, Toxaph&ia] and PCBs sediment targets presented
in section 3.2.1 may need to be revised in theréutoi attain the fish tissue targets. Assessment
of indirect impacts of sediment contamination vieaocumulation is currently under
development by State Board and SCCWRP, as pdnedbtate’s Sediment Quality Plan —Part II.
Scientific information from such studies, basedamal fish species and biogeochemistry
specific to Southern California will be helpful @valuating possible revision of sediment quality
targets.
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Table 3-7. Targets for sediment chemistry in fresland saline waters (conc. in dry wt.)

Freshwater Sediment Marine Sediment
Metals
(mg/kg) (mg/kg)
Cadmium n/a 1.2
Chromium n/a 81
Copper 31.6 34
Lead 35.8 46.7
Mercury n/a 0.15
Zinc 121 150
Organics Marine Sediment
(ug’kg)
Chlordane, total 0.5
Dieldrin 0.02
Toxaphene 0.10*
Total PCBs 22.7
Benzo[a]anthracene 261
Benzo[a]pyrene 430
Chrysene 384
Pyrene 665
2-methylnaphthalene 201
Dibenz[a,h]anthracene 260
Phenanthrene 240
Hi MW PAHs 1700
Lo MW PAHs 552
Total PAHs 4,022
Total DDT 1.58

n/a = not applicable since target not neededhisrgollutant in freshwater sediment
*Toxaphene value from New York DEP (1999), asssittfh TOC

Sediment targets, defined in Table 3-7 or 3-8 natenecessarily ‘clean-up standards’ for
dredging or capping activities; rather they argglterm sediment concentrations that should be
attained after reduction of external loads, targetetions addressing internal reservoirs of
contaminants, and environmental decay of contansnarsediment.

3.3 Fish Tissue for the protection of Human Health

Fish tissue targets for DDT and PCBs are selected fFish Contaminant Goals and Advisory
Tissue Levels for Common Contaminants in Califo®yort Fish: Chlordane, DDTs, Dieldrin,
Methylmercury, PCBs, Selenium, and Toxaphene”, Wwiaie recently developed by OEHHA in
June 2008 to assist other agencies to developisisie-based criteria with a goal toward
pollution mitigation or elimination and to protdaimans from consumption of contaminated
fish or other aquatic organisms (OEHHA 2008). Ukksh tissue targets is appropriate to
account for uncertainty in the relationship betwpeltutant loadings and beneficial use effects
(USEPA, 2002) and directly addresses potential munealth impacts from consumption of
contaminated fish or other aquatic organisms. Udslotissue targets also allows the TMDL
analysis to more completely use site-specific edtare limited water column data are available,
consistent with the provisions of 40 CFR 130.7(f)J1Thus, use of Fish Contaminant Goals
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(FCGs) provides an effective method for accurateigntifying achievement of the water quality
objectives/standards (Table 3-8). Associated sexiitargets are not provided for Dieldrin and
PAHSs because the relationship between sedimenfistntissue is not sufficiently well
established to determine an associated sedimegettar

Table 3-8. Targets for bioaccumulatives in fish tisue.

Fish Tissue target Associated sediment target
Pollutant (ug/kg wet) (ug/kg dry)
Chlordane 5.6 1.3
Dieldrin 0.46 n/a
Total DDT 21 1.9
Total PCBs 3.6 3.7
PAHSs — total 5.47 n/a
Toxaphene 6.1 0.1°

& PAHSs —total in fish is EPA screening value (EPAQ6)

® Chlordane and total DDT associated sediment vdtoes Newport Bay Indirect Effects draft report (3F2007)
¢ PCBs-total associated sediment target from SFd8@gccumulation study (Gobas & Arnot, 2010)
4Toxaphene value from New York DEP (1999), assuh8é$OC

n/a indicates that a target is not establisheti;mEMDL for this constituent.

3.4 Tissue residues for the protection of Wildlife

Tissue residue goals are identified for protectbwildlife habitat (WILD) and preservation of
rare and endangered species (RARE) can also bevachihrough tissue/residue levels for DDT
and PCBs (Table 3-9). Reducing pollutant loadsttain human health targets will yield
progress toward restoring all beneficial usesagelitional wildlife specific goals must be
considered to address possible impairments to deptive success (birds) or immune system
suppression (seals).

Table 3-9. Goals for DDT and PCBs in tissue residsdor protecting wildlife habitat and
rare and endangered species.

Pollutant Birds Harbor Seals
Total DDT n/a 0.3 ug/g lipid
Total PCBs 2.2 ug/g in eggs | 5.2 ug/g lipid

"Barron et al (2003; citations therein) no-effestelefor total DDT and total PCBs in harbor seatstirEurope.
Muir et al (1999) no-effect level for total PCBskorster's Tern eggs.

4 SOURCE ASSESSMENT

This section identifies the potential sources of R¥Sticides, PCBs, sediment toxicity, PAHs
and metals compounds to Dominguez Channel and &reas Angeles and Long Beach Harbor
Waters including discharges directly to these watdies and also through the Los Angeles
River above the estuary (Los Angeles River estutsslf, is included in “Greater Los Angeles
and Long Beach Harbor Waters”) and the San GaBiadr and estuary. As introduced in
Section 2, Environmental Setting, the Los AngeleeRWatershed and San Gabriel River
watershed are not focus of these TMDLs. Detailsdu$sion of sources of OC Pesticides,
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PCBs, sediment toxicity, PAHs and metaishin the Los Angeles and San Gabriel River
watershed will not be provided in this section.wéwer, a discussion of the Los Angeles River
above the estuary and the San Gabriel River andgsas a source to the Harbors on the whole,
is included.

Briefly, there are two categories of pollutant sms to the waters of concern in these TMDLSs.
Point source discharges are regulated through haltiollutant Discharge Elimination System
(NPDES) permits. Point sources include stormwaer urban runoff (MS4) and other NPDES
discharges, including but not limited to the Terahilsland Water Reclamation Plant, refineries
(5), and power generating plants (2), etc. Nomypsources, by definition, include pollutants
that reach waters from a number of diffuse land @&l are not regulated through NPDES
permits. Non-point sources include existing conteated sediments within these waters and
direct (air) deposition to the waterbody surface.

Metals and PAHSs are currently generated or depbsitéhe watersheds and are then washed
into storm drains and channels that discharged®itminguez Channel and greater Harbor
waters. PCBs, DDT, dieldrin, toxaphene, and chloedare legacy pollutants for the most part,
yet, they remain ubiquitous in the environment,rabto fine-grained particles. When these
particles become waterborne, the chemicals are tf@sported downstream and deposited
within estuarine or marine waters. Urban runoff aadfall higher in the watersheds mobilize
the particles, which are then washed into stornmdrand channels that discharge to the
Dominguez Channel and greater Harbor waters.

Monitoring data from NPDES discharges, land useffurpefficients, and air deposition studies
were used to estimate the magnitude of metalsnorghlorine pesticides, PCBs, and PAHs
loads to Dominguez Channel and Greater Los Angeldd_ong Beach Harbor waters.

4.1 Point Sources

A point source, according to 40 CFR 122.3, is defias “any discernable, confined, and discrete
conveyance, including but not limited to, any pigigch, channel, tunnel, conduit, well, discrete
fissure, container, rolling stock, concentratedvalifeeding operation, landfill leachate

collection system, vessel, or other floating chadtn which pollutants are or may be

discharged.” The NPDES program, under CWA Sectgi& 402, and 405, requires permits for
the discharge of pollutants from point sources.

The NPDES permits in the Dominguez Channel wateksbaes Angeles River Watershed, San
Gabriel Watershed, and Greater Los Angeles and Baagh Harbor Waters include the MS4
and Caltrans Storm Water Permits, general congbrustorm water permits, general industrial
storm water permits, individual NPDES permits, miN®DES permits, and general NPDES
permits (Table 4-1).
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Table 4-1. Summary of Active NPDES Permits in the Bminguez Channel and Greater
Harbor Waters and the Los Angeles River, and San Gaiel River (Summer 2010)

Order Title Number of Permits
Dominguez
Channel and
Greater Harbor  Los Angeles  San Gabriel
Waters River River

Municipal Stormwater Permits:
=  Municipal Stormwater Permit (number of

municipalities in the Los Angeles County MS4) 24 32 34
= California Department of Transportation Storm Water 1 1 1
= Municipal Storm Water Permit for the City of Long
1 1 1
Beach
Individual NPDES Permits
Individual NPDES Permits (Major including POTW, 6 3 8

refineries, and generating stations)
Individual NPDES Permits (Minors) 12 13 16

General Permits:

=  Statewide Industrial storm water permits 207
= Statewide Construction storm water permits 90
= Statewide Discharges of Aquatic Pesticides for e 5
and Aquatic Weed Control permits
= Statewide Permit for discharges from utility vaults 3
underground structures
= Specified discharges to groundwater in Santa Clara
! g . 1
River and Los Angeles River Basins
= Treated Groundwater from Construction and Project
. 2
Dewatering to Surface Waters
=  Groundwater from Construction and Project >

Dewatering to Surface Waters

= Waste Discharge Requirements for discharges of
groundwater from potable water supply wells to 13 33 26
surface waters

= Waste Discharge Requirements for discharges of

nonprocess wastewater to surface waters in coastal 1 8 3
watersheds

= Waste Discharge Requirements for discharges of Jow
threat hydrostatic test water to surface waters in 2 12 3

coastal waters

= Waste Discharge Requirements for discharges of
groundwater from construction and project dewatg 1 32 12
to surface waters in coastal watersheds

= Waste Discharge Requirements for treated
groundwater and other wastewaters from investig;
and/or cleanup of petroleum fuebntaminated sites
surface waters in coastal watersheds

= Waste Discharge Requirements for discharges of
treated groundwater from investigation and/or ole
of volatile organic compound Contaminated-sites {o
surface waters in coastal watersheds

Total 358 155 110
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4.1.1 Stormwater Permits in Dominguez Channel Watershedladreater Harbor Waters
Nearshore Watershed

Storm water runoff in the Dominguez Channel watedsand in the nearshore watershed to the
greater harbor waters is regulated through a numfggermits including:

1) The municipal separate storm sewer system (Nd8¢it issued to the County of Los
Angeles and the incorporated jurisdictions thefektept the City of Long Beach);

2) The municipal separate storm sewer system (Nd&hit issued to the City of Long Beach;

3) A separate statewide storm water permit spedifi¢or the California Department of
Transportation (Caltrans);

4) The statewide Construction Activities Storm Wda&deneral Permit; and

5) The statewide Industrial Activities Storm WaGeneral Permit.

These discharges are point sources because thewtier discharges from the end of a storm
water conveyance system.

41.1.1 MS4 Storm Water Permits

A. Regulation under MS4 Permit

Federal regulations for controlling pollutants tarsn water discharges were issued by the
USEPA on November 16, 1990 (40 Code of Federal Regos [CFR] Parts 122, 123, and
124). As part of these regulations, USEPA devealapées establishing Phase | of the
‘Municipal Separate Storm Sewer System’ storm wategram, designed to prevent harmful
pollutants from being washed by storm water ruimtts MS4s (or from being discharged
directly into the MS4s) and then discharged froemM54s into local waterbodies. Phase |
of the program required operators of medium angelélS4s (those generally serving
populations of 100,000 or more) to implement amtarater management program as a
means to control polluted discharges from the MS®hase Il of the MS4 program will
focuses on smaller municipalities.) Approved stovater management programs for
medium and large MS4s are required to addressietyaf water quality-related issues,
including roadway runoff management, municipallyn@d operations, and hazardous waste
treatment. Large and medium MS4 operators aranegtjto develop and implement Storm
Water Management Plans that address, at a minirtingiollowing elements:

» Structural control maintenance

» Areas of significant development or redevelopment

* Roadway runoff management

* Flood control related to water quality issues

* Municipally owned operations such as landfills, avastewater treatment plants
* Municipally owned hazardous waste treatment, seragdisposal sites

» Application of pesticides, herbicides, and feraliz

 lllicit discharge detection and elimination

* Regulation of sites classified as associated widstrial activity
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» Construction site and post-construction site rugofitrol
* Public education and outreach

The municipalities in Los Angeles County are coddrg Phase | MS4 permits. The current
County of Los Angeles MS4 permit was issued tolLihe Angeles County Flood Control
District, County of Los Angeles, and 84 incorpodateies on December 13, 2001 (Order
No. 01-182, NPDES No. CAS004001) and was amendeamanded on September 14, 2006
by Order R4-2006-0074, on August 9, 2007 by Ord&2B07-0042, on December 10, 2009
by Order No. R4-2009-0130, and on October 19, 2ptisuant to a Preemptory Writ of
Mandate.

The permittees in the Dominguez Channel or Grddéebors waters watersheds include the
following:

» City of Bellflower

» City of Carson

* City of Compton

» City of ElI Segundo

» City of Gardena

» City of Hawthorne

» City of Inglewood

» City of Lakewood

» City of Lawndale

» City of Long Beach

» City of Los Angeles

+ City of Manhattan Beach

e City of Paramount

» City of Rancho Palos Verdes
» City of Redondo Beach

» City of Rolling Hills

» City of Rolling Hills Estates
» City of Signal Hill

» City of Torrance

» County of Los Angeles

* County of Los Angeles, Flood Control District

The current City of Long Beach MS4 Permit was isisoie June 30, 1999 (Order No. 99-
060, NPDES No. CAS004003).

Both the County of Los Angeles and City of Long Be&S4 permits were scheduled to

expire five years after they were issued but rerragffect until new MS4 permits are issued
and these rescinded.
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B. Summary of Los Angeles County MS4 Stormwater Mamtp

As part of the Los Angeles County MS4 Permit Comnbring Program, flow and water
quality are measured in Dominguez Channel at $sta8@8 (mass emission station) which is
located near the center of the watershed. Data fh@ mass emission station has been used
for flow data in Dominguez Channel.

In addition, as part of the Los Angeles County M&tmit Core Monitoring Program,
tributary monitoring is conducted in specific sulberaheds each year. Tributary monitoring
was conducted at six locations in the Dominguezn@Gbbwatershed in 2008-2009.
Automatic flow weighted composite samples and gia@hples were taken from each
tributary location; five wet-weather and three drgather events were monitored for each
location. The samples were analyzed for OC pdstscand PCBs, although only non-detect
results were reported (Los Angeles County Stormmitmnitoring Report, 2008-09). Based
on insufficient sensitivity of analytical methodsdedifficulty with accurately interpreting
these results, current stormwater discharge fraDibminguez Channel watershed appears
to be an uncertain load of contaminants to the ingoez Channel and Greater Harbor
Waters. However, detections have been measurethby parties within these waters
(SCCWRP, 2003), thus it is possible for small antewf contaminated sediment to
transport downstream, become bioavailable and aglauenin tissue to levels that cause
impairment.

41.1.2 Caltrans Storm Water Permit

Caltrans is regulated by a statewide storm wasahdirge permit that covers all municipal storm
water activities and construction activities (Statard Order No. 99-06-DWQ, NPDES No.
CASO000003). The Caltrans storm water permit augberstorm water discharges from Caltrans
properties such as the state highway system, patkide facilities, and maintenance yards.

The storm water discharges from most of these &wddtproperties and facilities eventually end
up in either a city or county storm drain. The atetoading specifically from Caltrans

properties have not been determined in the Grétdyors and Dominguez Channel watershed.
A conservative estimate of the percentage of treater Harbors and Dominguez Channel
watershed covered by state highways is 2.4% (appeigly 618 acres). This area represents
Caltrans’ right-of-way that drains to Dominguez @hal. This percentage does not represent all
the watershed area that Caltrans is responsiblenfder the storm water permit. For example,
the park and ride facilities and the maintenanceds/avere not included in the estimate.

4.1.1.3 General Storm Water Permits

The federal Phase | stormwater regulations forrotimtg pollutants in storm water issued by the
USEPA in 1990, require operators of facilities wehdischarges of storm water associated with
industrial activity occur to obtain an NPDES perant to implement Best Available
Technology Economically Achievable (BAT) to redwreprevent pollutants associated with
industrial activity in storm water discharges antharized non-storm discharges. The
regulations also require discharges of storm wageociated with construction activity including
clearing, grading, and excavation activities (exagyerations that result in disturbance of less
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than five acres of total land area) to obtain afbEB permit and to implement BAT to reduce or
eliminate storm water pollution.

The federal Phase Il stormwater rules promulgajedBEPA on December 8, 1999, (40CFR
Parts 122, 123, and 124) expanded the NPDES staiter wrogram to include storm water
discharges from construction sites that resultddnd disturbances equal to or greater than one
acre but less than five acres. Now, under Phas@yl construction site that is greater than one
acre must obtain a storm water permit.

On April 17, 1997, State Board issued a statewateegal NPDES permit for Discharges of
Storm Water Associated with Industrial Activitiegdiiding Construction Activities Permit
(Order No. 97-03-DWQ). This Order regulates starater discharges and authorized non-storm
water discharges from ten specific categories ddigtrial facilities, including but not limited to
manufacturing facilities, oil and gas mining faids, landfills, and transportation facilities.

Under Order No. 97-03-DWQ, non-storm water dischargre authorized only when they do not
contain significant quantities of pollutants, wh&MPs are in place to minimize contact with
significant materials and to reduce flow, and wttegy are in compliance with Regional Board
and local agency requirements.

As of summer 2010, there are 207 discharges edrohider the general industrial storm water
permit within the Dominguez Channel watershed areb€er Harbor Waters.

Potential pollutants from an industrial site widend on the type of facility and operations that
take place at that facility. There is a poterftialmetals loadings from these types of facilities,
especially transportation, recycling and manufactufacilities. During wet weather, runoff
from industrial sites has the potential to contrgonetals loadings to the Dominguez channel.
This finding is supported by Stenstrom et al. iaithinal report (2005) on the industrial storm
water monitoring program under the existing genpeaimit. In the summary of existing data,
the report found that although the data collectethb monitoring program were highly variable,
the mean values for copper, lead and zinc were, 12880, and 4960 pg/L, respectively
(Stenstrom et al., 2005). During dry weather,gbtential contribution of metals loadings from
industrial storm water is low.

On August 19, 1999, State Board issued a stategaderal NPDES permit for Discharges of
Storm Water Runoff Associated with Constructioniites (Order No. 99-08-DQW, NPDES
NO. CAS000002). On September 2, 2009 the StatedBgadated the permit (Order No. 2009-
009-DWQ). There are 90 construction sites enralieder the general construction storm water
permit within the Dominguez Channel watershed areb@r Harbor Waters.

Potential pollutants from construction sites indwsddiment, which may contain metals as well
as metals from construction materials and the heguypment used on construction sites.
During wet weather, runoff from construction sikes the potential to contribute metals loadings
to the channel. During dry weather, the potemtadtribution of metals loadings is low. Under
Order No. 99-08-DWQ, discharges of non-storm waterauthorized only where they do not
cause or contribute to a violation of any waterliggatandard and are controlled through
implementation of appropriate BMPs for eliminatmmreduction of pollutants.
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4.1.2 Other General and Individual NPDES Permits

An individual NPDES permit may be classified asieita major or a minor permit. The
discharge flows associated with minor individualDES permits and general NPDES permits
are typically less than 1 million gallons per dMGD). There are six major NPDES discharges
in Dominguez Channel watershed: one POTW, two geimgy stations, and three refineries.
Other than the major NPDES discharges, there sakdbl12 minor NPDES discharges and 17
discharges covered by general NPDES permits. GeNEDES permits often regulate episodic
discharges (e.g. dewatering operations) ratherd¢bahnuous flows. The minor NPDES permits
issued within the Dominguez Channel watershed lacefar episodic discharges.

= Major and Minor Individual NPDES Permits

Terminal Island Water Reclamation Plant (TIWRP) DNES No. CA005386) is the only
Publically-Owned Treatment Works (POTW) that disgesa to Dominguez Channel
watershed or Greater Harbor Waters. The TIWRP digds tertiary-treated effluent to the
Outer Harbor and is under a time schedule ordezrtmve the discharge. The discharger's
plan consists of achieving full reclamation (mogtlyindustrial reuse purposes) by 2020
which would eliminate the effluent discharge conglle

The Harbor Generating Station and Long Beach Géngr&tation discharge to the Inner
Harbor area. Several oil refineries discharge amibguez Channel Estuary. Exxon Mobil
discharges to Torrance Lateral.

Facility NPDES NO. Regional Board Order No.
Conoco Phillips (Los Angeles Refinery) CA0000051 -F06-0082

BP Carson Refinery CA0000680 R4-2007-0015

Tesoro (Los Angeles Refinery) CA0003778 R4-20109017

Exxon Mobil Torrance Refinery CA0055387 R4-2007-904
Shell/Equilon Carson Terminal CA0000809 R4-2007&02

Long Beach Generating Station CA0001171 R4-2002011

Harbor Generating Station CA000361 R4-2003-0101

Many smaller, non-process waste discharges alsar ato the harbors.
= General NPDES Permits

Pursuant to 40 CFR parts 122 and 123, the StatelBwoal the Regional Boards have the
authority to issue general NPDES permits to reguatategory of point sources if the
sources: involve the same or substantially sintyipes of operations; discharge the same
type of waste; require the same type of effluanithtions; and require similar monitoring.
The Regional Board has issued general NPDES pefonitsx categories of discharges:
construction and project dewatering; petroleum @ehnup sites; volatile organic
compounds (VOCSs) cleanup sites; potable water;proness wastewater; and hydrostatic
test water.
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The general NPDES permit for Discharges of Grourtdifaom Potable Water Supply
Wells to Surface Waters (Order No. R4-2003-0108ec® discharges of groundwater from
potable supply wells generated during well purgimgll rehabilitation and redevelopment,
and well drilling, construction and developments & summer 2010, there are 13
dischargers enrolled under this Order in the DonmzgChannel watershed for a combined
total discharge flow of 21.7 MGD.

The general NPDES permit for Discharges of Nonmesd¥astewater to Surface Waters
(Order No. R4-2004-0058) covers waste dischargesjding but not limited to, noncontact
cooling water, boiler blowdown, air conditioningnctensate, water treatment plant filter
backwash, filter backwash, swimming pool drainagel/or groundwater seepage.
Currently, there is only one discharger enrolledarrthis Order. The facility discharges
only up to 5,000 gallons per day of wastewater ateearby storm drain that flows into
Dominguez Channel.

The general NPDES permits for Discharges of Lowe@hHydrostatic Test Water to Surface
Waters (Order No. R4-2009-0068) covers waste digesafrom hydrostatic testing of pipes,
tanks, and storage vessels using domestic/potadiker wCurrently, there is only one
discharger enrolled under this Order in the Dom@mGhannel watershed with design flow
of 2.5 MGD.

The general NPDES permit for Discharges of grouridiaom construction and project
dewatering to surface waters in coastal watersbetes Angeles and Ventura Counties
(Order No. R4-2008-0032) covers wastewater dis@sirigcluding but not limited to,
treated or untreated groundwater generated fromarent or temporary dewatering
operations. Currently, there is one dischargeolet under this Order in the Dominguez
Channel watershed with design flow of 0.6 MGD.

4.1.3 Superfund Sites within Torrance Lateral subwatergshe

Two Superfund sites are located in the watershied:Montrose Superfund site (DDT) and the
Del Amo Superfund site (benzene). Montrose Supedrgite includes multiple operable units,
which are identified as investigation areas poédiyticontributing site-related contamination.
Both sites are located in the Kenwood Drain subkghtl, which discharges stormwater into
Torrance Lateral and flows downstream into salis¢ens of Dominguez Channel Estuary and
Consolidated Slip. Torrance Lateral, Dominguezr®ieh Estuary and Consolidated Slp (OU2)
contain sediments contaminated with multiple palhis including DDT (potentially from
various sources). In 1994 and 2002, USEPA perfdrangediment transect study by measuring
DDT levels in sediments at numerous sites throug®dP. Individual grab samples were
collected at each site and a comparative analyasspgrformed on 1994 vs. 2002 results at each
site. Briefly, average DDT levels within Kenwooddh were considerably lower in 2002 when
compared to 1994 levels. DDT levels in Consolidégép were somewhat higher in 2002 than
1994. Given the ‘snapshot’ nature of these resatts might infer that DDT contaminated
sediments in waters of OU2 have moved to more dtreers locations in this stormwater
pathway (CH2M Hill, 2003).
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4.1.4 Point Sources Summary

Dominguez Channel drains a highly industrializeshaaind also contains remnants of persistent
legacy pesticides as well as PCBs which resulpoor sediment quality both within the Channel
and in adjacent Inner Harbor areas. The totalilgpdf OC pesticides, PCBs, PAHs, and metals
reflects the sum of inputs from urban runoff andtiple NPDES permits within the watershed
(Table 4-2). In the Dominguez Channel Watershedrsivater discharges are regulated under
the MS4 permit, the Caltrans permit, the genemlistrial storm water permit and the general
construction storm water permit.

Table 4-2. Summary of permits in Dominguez ChannalVatershed

Number Permitted Screening | Potential for
of Volume for significant
Type of NPDES Permit Permits (MGD) pollutants? | contribution?
Municipal Storm Water 24 NA Yes High
Caltrans Storm Water 1 NA Yes High
Municipal Storm Water Permit 1 NA Yes High
for the City of Long Beach
General Construction Storm 90 NA Yes High
Water
General Industrial Storm Water 207 NA Yes High
POTW 1 16 Yes Medium
Individual NPDES Permits 6 24.8 Yes Medium
(majors) (incl refineries)
Individual NPDES Permits 12 4.1 Yes Medium
(minors)
General Permits 17 24.3 Yes Low

“Potential for significant contribution” is based professional judgment on type of discharges asdaated
potential pollutants maybe carried by the dischal'ge

4.2 Non-point Sources

A nonpoint source is a source that discharges terved the US or State via sheet flow or natural
processes. Surface water runoff within the watstccurs as sheet flow near the shores.
Additional non-point sources include air depositeord contaminant fluxes from existing
sediments within the receiving waters into porewatel overlying water.

4.2.1 Air Deposition

Nonpoint source inputs not only occur from the fffiod precipitation, but also from

precipitation falling directly onto the land suréaor the harbors. Precipitation occurs as wet
deposition of rain droplets, and dry depositiompaiticulate matter. In the atmosphere, the
mixture of gases, water vapor, particulate maged wind currents form a dynamic environment
in which changes in chemical composition of preefjgon can frequently occur. Precipitation
can carry significant amounts of inorganic contaamiis and sediments to the harbors.
Atmospheric deposition is a nonpoint source of isdtathe watershed through both direct
deposition onto waterbody surface and indirect déjom onto land and then urban runoff
carries into the waterbody.
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Atmospheric Deposition Loads of Metals in Los Aegdrea StudyAtmospheric Deposition
Report) completed by the Regional Board in 2008ymmarizes the findings of previous studies
on the air deposition loads of metals resultingrfrdirect sources of major facilities in Los
Angeles area including Los Angeles River watersisesh Gabriel River watershed, Dominguez
Channel and Los Angeles and Long Beach Harbors rdretd, Santa Monica Bay Watershed,
and Ballona Creek Watershed. The study also igesxisting information of the previous
studies to estimate the indirect atmospheric dépadibads of metals in the Los Angeles area.
The study is referenced in this section to pro@smated loadings from direct and indirect
atmospheric deposition.

Direct atmospheric deposition of metals to Los Aagd&iver, San Gabriel River, and
Dominguez Channel watersheds was calculated usomjtoning data. The estimates are shown
in Table 4-3. In general, direct atmospheric démrysfrom Los Angeles River and San Gabriel
River watersheds is smaller in comparison to thgodéion from Dominguez Channel and
Harbors watershed because the actual surface flea river systems themselves are smaller
than surface areas of the Harbors and Dominguenréha

Table 4-3 Direct Atmospheric Deposition of Metal$’rovided by Dischargers

Los Angeles | San Gabriel | Dominguez Channel
River River and LA/LB Harbors
Constituent Direct Source Watershed Watershed Watershed
Copper (g/year)
WSPA 43
Rangers Die Casting 21,909
Total 21,909 43
Lead (g/year)
WSPA 32
Exide Tech 11,340
Trojan Battery 83
Total 11,340 83 32
Zinc (g/year)
WSPA 490
Bandag Licensing 454
Quemetco 222
US Borax 3,112
Western Tube and Conduit 907 454
Total 1,361 222 4,056

Direct atmospheric deposition rates used in thiDTMre based on the most recent study
performed by the Southern California Coastal WRiesearch Project (SCCWRPYetals Dry
Deposition Rates along a Coastal Transect in Sootlalifornia studyperformed by Sabin et

al. in 2007. Differences in metal dry depositirxfrates observed between sites were
dominated by proximity to urban areas and/or otfearby sources, with the highest metal fluxes
observed near the Los Angeles Harbor and San Bagasites. Compared with data from the
1970s, lead fluxes were typically one to two ordd#rsiagnitude lower in the present study
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(2007), indicating atmospheric sources of thesalnéiave decreased over the past three
decades. The median dry deposition fluxes fomailals measured at the Los Angeles Harbor
site were comparable to measurements in otherestuidliLos Angeles and Chicago and provided
in Table 4-4.

Table 4-4. Comparison of metal dry deposition fluxates (Sabin et al. 2007)

Constituents @g/m*-day)
Air Deposition Study Chromium | Copper | Lead | Zinc
Lim et al., 2006
Urban Sites in Los Angeles and Orange County, CA US
Los Angeles River -1 6 21 15 130
Los Angeles River -2 2.3 30 31 160
Los Angeles River -3 9 16 32 110
Ballona Creek 2.7 18 20 77
Dominguez Channel 3.3 12 11 74
Santa Ana River 4.3 30 10 180
Yietal., 2001
Chicago, IL USA 5.7 63 38 120
South Haven, Ml USA 0.7 31 23 51
Sleeping Bear Dunes, Ml USA 1.6 79 35 68
Sabin et al., 2007
Santa Barbara 0.34 2.0 1.3 14
Oxnard 0.23 0.89 0.52 4.8
Malibu 0.29 1.9 1.0 12
Hyperion 0.39 3.9 1.0 16
Los Angeles Harbor (a.k.a Wilmington) 3.6 22 14 160
Newport 0.64 5.1 1.8 22
Oceanside 0.48 4.2 1.4 40
San Diego Bay 0.99 29 3.3 63

Note: Shaded rows indicate inland monitoring sites

The SCCWRP study (2006) collected air depositiongas at a Los Angeles Harbor air
monitoring site, also known as ‘Wilmington’ sitég¢ated 3 km inland) and these results are
more comparable to other inland sites (shaded isitEable 4-4). Therefore, the deposition rate
for LA Harbor is applied to calculate the estimatedrent air deposition loads for certain
waterbodies: Dominguez Channel Estuary, Consolid&t, Inner Harbor and LA River
Estuary. The average of six coastal site valueddtiined in table immediately above) are
applied to the following waterbodies: Fish Harl@abrillo Marina, Inner Cabrillo Beach, Outer
Harbor and San Pedro Bay. The estimates of cofgaet, zinc, DDT, and PAHs loading from
atmospheric deposition are presented in TableSeBb.also Appendix Ill, Part 6.
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Table 4-5. Estimated Atmospheric Deposition of Copgr, Lead, Zinc, and PAHSs in
Dominguez Channel Estuary and Greater Harbor Watersbased on monitoring results
from Sabin & Schiff (2007).

Wilmington site Coastal sites (n= 6)
(ug/m?-day) (ug/m?-day) (ng/m>day)

Cu Pb Zn Cu Pb Zn PAHs
Water Bodies Area (m?) 22 14 160 3 1.17 | 18.1 244
Dominguez 567,900/ 4.56 | 2.90 | 33.2 0.051
Channel
Consolidated Slip 147,103 1.18 | 0.75 | 8.59 0.013
Inner Harbor 12,154,560 97.6 | 62.1 | 709.8 1.08
LA River Estuary 837,873| 6.73 | 4.28 | 48.93 0.075
Fish Harbor 368,524 0.40 | 0.16] 2.43 0.033
Cabrillo Marina 310,259 0.34 | 0.13] 2.05 0.028
Cabrillo Inner 331,799 0.36 | 0.14] 2.19 0.03
Beach
Outer Harbor 16,358,366 17.9 | 6.99| 108.1 1.46
San PedroBay | 33.073,517 36.2 | 14.1| 2185 295

Shaded rows indicate monitoring results from Wilgten (inland) site; other rows based on averaggxofoastal sites from
Sabin et al., 2007 in Table 4-4 above.

Indirect deposition of metals is generally assedawith the accumulation and wash-off of
metals on the land surface during rain events. Ide@tashed off the land surface are delivered to
the river through creeks and stormwater collecsiggstems. As such, indirect loading varies
depending on the amount of rainfall and size ofrs#oin a given year.

Indirect atmospheric deposition is the amount did@ne metals deposited on land surface that
may be washed into a water body during storm evé@ims amount of deposited metals available
for transport to Los Angeles area (i.e., not irdiléd) is unknown.

Indirect atmospheric deposition reflects the predsswhich metals deposited on the land
surface may be washed off during rain events amdebeered to the river and tributaries. Not all
the metals deposited on the land from the atmospderloaded to the river. Estimates of metals
deposited on land are much higher than estimatkmdings to the river system. The loadings
of metals associated with indirect atmospheric dijpm are accounted for in the estimates of
the stormwater loadings.
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4.3 Model Estimated Loads from Point and Non Point Soutes

4.3.1 Existing Loads within Dominguez Channel freshwater

Current loads of metals into Dominguez Channehineger were estimated using Loading
Simulation Program in C++ (LSPC) model output freimulated flows for 1995-2005.
Monitoring data from NPDES discharges and landruseff coefficients were analyzed along
with Channel stream flow rates to estimate the ntade of metal loadings. The PAH loads
were calculated using simulated flow and PAH EMaan Concentrations (EMC), while the
DDT and PBC loads were calculated by applying olesbsediment concentrations to the LSPC
simulated sediment concentrations (see Appendixitiyecognition of the wide variety of
stream flow rates generated by various rainfalideoons, flow duration curves were utilized to
analyze the metals loading during wet weather.

The LSPC model was also updated for freshwatertgijpom Los Angeles River and San
Gabriel River. These models were previously dgwedoby Tetra Tech to support metals
TMDLs in those watersheds. The nearshore areas a®o modeled using LSPC. These
nearshore areas refer to freshwater inputs thehaige either directly into the saline TMDL
receiving waters or to the Channels, Rivers, orsBhgt ultimately discharge to the saline
TMDL receiving waters. More discussion of the LSiGdel and results are provided in the
Linkage Analysis section of this document. Addiabinformation is provided in Appendix Il
and lII.

4.3.2 Existing Pollutants in in Dominquez Channel Estugrand Greater Harbor Waters

A variety of activities in the past decades in Doguez Estuary, Los Angeles and Long Beach
Harbors, and surrounding areas contributed to canttion of existing sediment bed. The
sediment bed is represented by multiple layers inttrnal transport of contaminants by pore
water advection and diffusion. Sediment and wistexchanged between the water column and
bed by deposition, erosion and re-suspension, eaitresponding exchange of adsorbed and
dissolved contaminants. Re-suspension may ocauratural processes and/or anthropogenic
activities including (ship) propeller wash. Dissedvphase contaminants are also exchanged by
diffusion between bed pore water and the overlyater column. Sediment bed conditions are
persistent with changes in bed sediment composaiwhcontamination levels occurring slowly
at annual scales and longer. Sediment conditidhgence both sediment transport dynamics
and the phase distribution and mobility of contaemis in the bed.

Existing sediment loading for metals, PAHs, DDTd &CBs for Dominguez Channel Estuary
and greater Harbor waters were estimated via Enmisnt Fluid Dynamics Code (EFDC) model
for 2002-2005. (Summary information for the EFD@dwel used for these TMDLs are included
in Linkage Analysis, Section 5. Detailed modelaep are included in Appendices I, Il and IIl.)
This involved using the existing average sedimentcentration predicted by the EFDC model
for 2002-2005 in the top 5 cm and the total sedindeposition rate per waterbody (see
Appendix Ill, Part 1). Table 4-6 presents the nledexisting sediment bed pollutant loads in
Dominguez Channel Estuary and Greater Harbor waters
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Table 4-6. Estimated pollutant loadings in existinggediment bed based on average EFDC
model output for 2002-2005 (deposition rate * exigtg concentration in top 5 cm = total
existing load).

Pollutants (g/yr)
Waterbody
Cu Pb Zn DDT PAH PCB
Dominguez Channel Estuary 327,600457,905| 1,799,038 54| 28,082 57
Consolidated Slip 92,143 127,260 398,941 49| 11,510 84
Inner Harbor 178,444 105,916 542,093 22 3,524 30
Outer Harbor 118,991 66,725 403,429 31 626 35
Fish Harbor 1,434 600 4,209 0.17 3 0.08
Los Angeles River Estuary 1,611,962,641,274) 20,096,108 232 8,722 402
Cabirillo Inner Beach 2,980 655 4,518 1.0 24 0.3
Cabrillo Marina 9,164 2,307 9,144 1.7 236 1.1
San Pedro Bay 1,250,7941,737,044| 8,166,507 205 3,634 111

4.4 Sources Summary

Dominguez Channel freshwater watersThe major pollutant sources of metals into
Dominguez Channel and Torrance Lateral freshwaterstormwater and urban runoff
discharges. Nonpoint sources include atmospheposition.

Current loads of metals into Dominguez Channel vestenated using Loading Simulation
Program in C++ (LSPC) model output from simulatedvé for 1995-2005. Monitoring data
from NPDES discharges and land use runoff coefiisievere analyzed along with Channel
stream flow rates to estimate the magnitude of hhiedaings. In recognition of the wide variety
of stream flow rates generated by various rairdatiditions, flow duration curves were utilized
to analyze the metals loading during wet weather.

Dominguez Channel Estuary and Greater Los Angelesna Long Beach Harbor waters: A
variety of activities over the past decades infthe contributing watersheds (Dominguez
Channel, Los Angeles River, San Gabriel River &edntearshore watershed) and in the Harbors
themselves have contributed to the sediment conttran. The contaminated sediments are a
reservoir of historically deposited pollutants. i&twater runoff from manufacturing, military
facilities, fish processing plants, wastewaterttremt plants, oil production facilities, and
shipbuilding or repair yards in both Ports discleargntreated or partially treated wastes into
Harbor waters. Current activities also contriqudutants to Harbor sediments including,
stormwater runoff from upstream sources and parnc&s, commercial vessels (ocean going
vessels and harbor craft), recreational vessetstlanre-suspension of contaminated sediments
from propeller wash within Ports’ slips and unmained areas also contributes to transport of
pollutants within the Harbors. Loadings from toeif contributing watersheds and intermittent
overflows from Machado Lake are also potential sesirof metals, pesticides, PCBs, and PAHs
to the Harbors.
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The pollutants of concern in Machado Lake (a.kahdr Lake) are similar to those in this
TMDL. Some intermittent overflows from Machado Laleach LA Inner Harbor via storm
channel; however, there is a paucity of availali@@nd information for chemical
concentrations and flow rates from Machado Lakeftoxes. For this TMDL, the freshwater
hydrologic model incorporated pollutant loads iMachado Lake, treating it as a sink, but we
did not have sufficient data to quantify loadingattmay occur in intermittent overflows
reaching the Inner Harbor. (See Appendix Il fodiidnal discussion.) A Toxics TMDL has
been developed and approved for Machado Lake apl@mentation is planned (and funded) to
occur through Prop O project which includes dredgiontaminated sediment in the Lake.

Another nonpoint source of pesticides and PCBheagteater Harbor waters are fluxes from
currently contaminated sediments into the overlyuager. The re-suspension of these
sediments as well as desorption of pollutants tinéowater column contributes to the fish tissue
impairments. In addition, atmospheric depositippears to be a potentially significant nonpoint
source of metals, DDT and PAHSs to the watersheduth either direct deposition or indirect
deposition.

Current loading of metals, PAHs, DDT and PCBs mRlominguez Channel Estuary and
Greater Harbor waters were calculated by addingtibenwater runoff and other point source
contributions (including TIWRP into Outer Harborjydathe nonpoint sources — existing sediment
loads and direct deposition to each waterbody searfd he total current load for each water
body-pollutant combination is included in SectigrT@bles 6-9 and 6-11 along with required
percent reductions.

5 LINKAGE ANALYSIS

The linkage analysis connects pollutant loads ¢onttimeric targets and protection of beneficial
uses of the listed waterbodies. The numeric taggdected for pollutants in fish tissue, water,
and sediments define acceptable levels to restdygeat conditions and protect benthic infauna,
other aquatic organisms including fish and marirsgmmals, wildlife and human health.

For direct effects, the linkage between pollutamd sediment dwelling organisms is presented
in Figure 5-1. Benthic organisms are exposed tlugamts via ingestion of sediment, intake of
sediment porewater or overlying water, and possibtesumption of other bottom dwelling
organisms, algae or detritus. Furthermore bertiganisms reside in these sediments and are
relatively immobile so they endure continual expesio pollutants in sediments, porewater or
overlying water.
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Figure 5-1. Sediment processes affecting the didtution and form of contaminants to
benthic and aquatic organisms. (Source: SWRCB, 280 Figure 2-2)

A food web diagram is presented in Figure 5-2 tecdbe linkage between bioaccumulative
pollutants in water and sediment and transfer adrmaphic levels. This conceptual model
represents organisms in various trophic levelsuddg in the San Francisco Bay food web
bioaccumulation model (Gobas and Arnot 2010). dilganisms and pollutant transfer pathways
closely resemble those within greater Harbor wateamely: phytoplankton and algae;
zooplankton; filter-feeding invertebrates (bivahassl amphipods); sediment detritovores
(shrimp and mysids); juvenile and adult fish; feséiing birds; juvenile and adult marine
mammals and humans (not shown). The biologicatispavith empirical data used in S.F Bay
bioaccumulation study are also residents of grdddéebor waters, including Pacific oysters,
California mussels, shiner surfperch, jack smeltitevcroaker, double-crested cormorant and
harbor seals. The Newport Bay bioaccumulationyshas similar trophic guilds and has
included many fish species that also reside intgrégarbor waters, e.g., striped anchovy,
topsmelt, halibut, sandbass, corbina and croakgain, once such studies are completed in
local waters with corresponding empirical datagaise food web models, then site-specific
sediment and tissue targets may be reconsidered.
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Figure 5-2. Conceptual model of food web in S.F Bayioaccumulation study, used for this
TMDL to set sediment PCBs targets. (Reproduced fronGobas and Arnot, 2010).

2

5.1 Model Development

This section will also describe model developmentuse in the area of the Los Angeles and
Long Beach Harbors and San Pedro Bay, includinig thleutaries, the Los Angeles and San
Gabriel Rivers and Dominguez Channel (Figure 5aBjch will be used to evaluate the results
of different input scenarios for the TMDL allocatiplan in the following Section.

To represent the linkage between source contribsitamd in receiving water response, a
dynamic water quality model was developed to siteudaurce loadings and transport of the
listed pollutants in the greater harbor water atdgdrodynamic and sediment and contaminant
transport models provide an important tool to eatdiexisting conditions, including identifying
point and non-point source load contributions, sewontrols, and TMDL allocation
alternatives. A modeling system that includes hglgnamic, sediment transport, and
contaminant transport and fate is necessary tmatgicurrent conditions and potential load
reduction scenarios for the listed waterbodies.
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Three appendices are included with the Staff Repdtilly document the modeling approach.

Appendix |, The Los Angeles-Long Beach Harbors and San Peaydfdrodynamic and
Sediment- Contaminant Transport Model Repledcribes the estimation of metals and organic
pollutant concentrations using Environmental FIDighamics Code (EFDC) in the Dominguez
Channel Estuary and Greater Los Angeles and LorglBelarbor Waters. Appendix | gives a
complete description of the hydrodynamic, waterigyaand sediment transport developed to
simulate the dynamic interactions in saline watéthe greater harbor system.

Appendix Il, The Watershed Model Development for Simulatioroafdings to the Los
Angeles/Long Beach Harbors Repdéscribes the approach used to estimate metalgrgadic
pollutant loads from the Los Angeles River, the Sabriel River, and nearshore watershed
areas. These models, based on the Loading SimuRtmgram in C++ (LSPC) watershed
model, and in addition to the Dominguez Channel @hodlere used to determine the pollutant
loadings into Dominguez Channel and Greater Losefegyand Long Beach Harbor Waters.

Appendix Il includes additional material develogadTetra Tech including: TMDL Loading
Calculations for Saltwater Waterbodies; Domingueaihel Freshwater Loading Calculations;
Initial Conditions for EFDC Model; Applicable MapSCCWRP Flux Monitoring Study; Metals
Aerial Deposition Rates; Justification for AdditiohWaterbody-Pollutant Combinations (in
addition to 2006 303(d) list); Tetra Tech Memo dvi0L Scenarios.

Dominguez Channel and other freshwater

The LSPC model was used to estimate freshwatemgaaf total metals and totals of PAHSs,
DDT, and PCBs from the four contributing watersh@@sminguez Channel, Los Angeles River
(LAR) , San Gabriel River (SGR), and the nearsheaersheds) (see Appendix Il for more
information). An LSPC model developed for the Doguez Channel watershed was based on
information initially provided by SCCWRP. LAR ai8GR models were updated from earlier
versions used for metals TMDLs in those two watedsh The nearshore watershed was
analyzed and modeled using LSPC by breaking itéitsubwatersheds that discharge directly
to the Greater Los Angeles and Long Beach Harbtenwa These sub-watersheds were then
aggregated by receiving waterbody; e.g. nearshamgibutions to Inner Harbor consisted of
stormdrains and surface (sheet) flows that disehdngctly into the Inner Harbor. See Figure 5-
5 at the end of this section for nearshore wateished associated neighboring waters.

Model development throughout Los Angeles wateigsain regionally-calibrated metals
parameters, stormwater event mean concentraticfME ¢l for PAHs, predicted sediment loads
and receiving water sediment concentrations for D@ PCBs as well as simulated (and LAR
hourly observed) flows to estimate pollutant logdin The simulation time frames for the LSPC
watershed model were expanded to 1995-2005 to genemporally consistent model output
from each contributing watershed. A separate ambravas used to estimate dry weather loads,
as described in Appendix II, Section 2. These werabined with the wet weather loads and the
resulting loads from all contributing watershedsenvapplied to the estuarine and marine
receiving waters.

Detailed model results are presented in AppendikXHis modeling approach relied on a regional
modeling approach using regionally-calibrated pat@mvalues, consistent with other TMDLs
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in the Los Angeles Region. While the watershed rhoetilts did not always predict the
observed values, they generally captured the rahgbservations; however, deviations from the
observed values did occur (see Appendix Il). Gitrenlimited data available for model
calibration and validation, there were not enougtado justify refinement of the calibrated and
validated parameter values associated with themegimodeling approach (which were
developed using significantly larger datasets).r@V,eghe TMDL model made use of the best
available data at the time of modeling.

Table 5-1 below shows total loads from the fourtabating watersheds to the Greater Harbor
waters by comparing them to one another. Ovadfal]l.os Angeles River is the largest
freshwater contributor of pollutants to the gredarbor waters; LA River flows primarily
impact water quality in eastern San Pedro Bay.Imher Harbor receives the bulk of the loading
from the nearshore watershed, which is expectaxt $ims waterbody has the largest nearshore
drainage areas and acts as a pollutant sink. Sde 3&. For Dominguez Channel, Los Angeles
River, and San Gabriel River, all of their loadirage directly received by their downstream
estuaries (Dominguez Channel Estuary, Los AngeiesrfEstuary, and San Gabriel River
Estuary, respectively).

Table 5-1. Comparative Watershed Loadings to GreateHarbor Waters.

LSPC Modeled Existing Loading by Watershed (1995-215)

Dominguez Channel | Los Angeles River | San Gabriel River |Nearshore Watershed

Percent | Average | Percent| Average |Percent| Average |Percent| Average

of Total | Daily Load | of Total | Daily Load | of Total | Daily Load | of Total | Daily Load
Contaminant | Loading | (kg/day) |Loading | (kg/day) |Loading| (kg/day) |Loading| (kg/day)

Wet Conditions
Sediment 5.6% 1.88E+05% 72.0% 2.79E+D6 204%  4.98E+01.9% 6.54E+04
Total Copper 4.3% 3.58E+01 81.1% 7.85E+D2 12.6% 1EH+D1 2.1% 1.78E+01
Total Lead 3.0% 2.08E+01 71.5% 5.67E+02 23.3% 1+DRE| 2.2% 1.53E+01
Total Zinc 5.0% 3.56E+02  72.29 5.89E+03 20.2% 14PE| 2.6% 1.84E+02
Total DDT 9.2% 2.20E-02| 89.5¢9 2.46E-0[L 0.7% 1.18E40 0.7% 1.59E-03
Total PAH 8.0% 2.04E+00 70.29 2.07E+01 16.1% 2.98FE+ 5.8% 1.50E+00
Total PCB 2.3% 1.38E-02 97.5%  6.86E-Q1 0.1% 3.14E:0 0.2% 9.92E-04
Dry Conditions

Sediment 0.7% 8.57E+01 19.0% 2.27E+D3 80.1% 1.04E+00.1% 1.54E+01
Total Copper 2.6% 2.56E-01 48.7% 4.69E+D0  40.8% 8E+00 8.0% 7.78E-01
Total Lead 0.9% 3.48E-02 19.8% 7.86E-Q1 72.9% 3HODE| 6.5% 2.59E-01
Total Zinc 0.9% 5.65E-01| 30.49 1.90E+01 62.6% 4HABE| 6.2% 3.89E+00
Total DDT 7.7% 1.90E-05| 83.0¢9 2.01E-0¢ 9.3% 2.38E{0 0.0% 2.88E-10
Total PAH 6.8% 7.06E-02| 62.79 6.39E-01 30.4% 3.PAE{ 0.0% 4.18E-05
Total PCB 1.8% 1.06E-05 97.1% 5.59E-04 1.1% 6.48E10 0.0% 1.45E-10
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Table 5-2. Receiving Waterbody and Contaminant Loaiehg from the Near Shore
Watershed (based on LSPC model output).
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54.9% 3.1% 0.1% 1.2% 0.8% 0.6% 28.2% 4.9% 6.2

Total Total Loading

Copper |Average Daily | 1 35,00 7 74£.02| 1.50E-03 3.04E-02 1.97E-D2 152602 6OTE-1.21E-01 1.54E-01
Load (kg/day)

Percent of

Total Total Loading
Lead  |Average Daily | ) nee o) 4 05E.02| 9.20E-04 2.02E-02 1.20E-D2 9.03E103 4G9E-7.12E-02 1.04E-01
Load (kg/day)
Percent of

Total Total Loading
Zinc|\Average Dally | 4 56 64l 6 00E-01| 1.23E-02 2.28E-01 1.40E-D1 1.31E01 5.8B08:9.41E-01| 1.30E+00
Load (kg/day)
Percent of

Total Total Loading
DDT Average Daily
Load (kg/day)
Percent of

Total Total Loading
PAH Average Daily
Load (kg/day)
Percent of

Total Total Loading

PCB  |Average Dally | | 1 e o5l 5 45E.06| 4.46E-08 2.47E-06 5.69E-D7 2.68EL06 7.0BE-7.68E-06 1.53E-0
Load (kg/day)

59.9% 2.8% 0.1% 1.1% 0.7% 0.5% 25.0% 4.0% 5.90%

59.5% 2.7% 0.1% 1.0% 0.6% 0.6% 25.2% 4.3% 5.9%%

15.5% 3.0% 0.1% 2.2% 0.7% 2.4% 66.9% 7.3% 2.0M

2.46E-05| 4.81E-06| 9.93E-08 3.43E-06 1.11E-p6 3.78E{06 1.06k-1.16E-05 3.25E-06

53.5% 2.9% 0.1% 1.3% 0.7% 0.6% 29.1% 4.2% 7.6

8.04E-02| 4.32E-03| 1.32E-04 1.97E-03 1.13E-p3 9.16E{04 4087k-6.27E-03| 1.14E-02

11.0% 2.5% 0.0% 2.5% 0.6% 2.7% 71.4% 7.7% 1.5

Dominguez Channel Estuary and Greater Los Angelesna Long Beach Harbor waters

The EFDC model was used to simulate hydrodynanmdsaater and sediment quality of
Dominguez Channel Estuary and the Greater LA/LBbidawaters (see Appendix | for more
details). The EFDC model applied a simulated fpaeod of 2002-2005. The model was
calibrated with numerous sediment monitoring stsidéd it benefitted significantly from
POLA/POLB sediment characterization study (2006ictlyielded sediment, porewater and
overlying water concentrations as well as resutimifhighly sensitive monitoring (SPME)
devices for detecting DDT, PCBs, and PAHSs in théeweolumn (SCCWRP 2007). The EFDC
model also considered ocean water (outside breakwainditions as well as fine and course
sediment transport and deposition within this hialyiwally connected system of fresh and
saline waters. While a grid was used to represemiBguez Channel Estuary and the Greater
LA/LB Harbor waters, it is important to note thhaetgrid was not modeled as a closed system.
Specifically, water, sediment, and associated patitioads can be exchanged both in and out of
the model grid through the open ocean boundary.

Ultimately the EFDC model was integrated with LS&@put — hourly for three watersheds,

daily for nearshore watersheds — to model totablmgPAHs, PCBs, and DDT (total)
concentrations in the receiving waters. The EFD&@l@hwas used to quantify fine and coarse
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sediment deposition rates associated with eachrincatg. These rates were summed, yielding
the total deposition rate for each waterbody mligtipby the corresponding average modeled
existing sediment concentration (in the top 5 craaiive sediment layer) or the target
concentration to estimate the existing and targitfant loads, respectively, within each
waterbody (Table 5-3). The sediment flux is depehda@ watershed inputs as well as tidal
movements between waterbodies.

Table 5-3. Sediment Deposition Rates per Waterbody

TMDL Area Total Deposition
Waterbody Name Zone (acres) Area (m?)* (kglyr)?
Dominguez Channel Estuary 01 140 567,900 2,470,201
Consolidated Slip 02 36 147,103 355,560
Inner Harbor - POLA 03 1,53P 6,228,431 1,580,809
Inner Harbor - POLB 08 1,464 5,926,130 674,604
Fish Harbor 04 o1 368,524 30,593
Cabrillo Marina 05 77 310,259 38,859
Cabrillo Beach 06 8p 331,799 27,089
Outer Harbor - POLA 07 1,454 5,885,626 572,349
Outer Harbor - POLB 09 2,588 10,472,741 1,828,407
Los Angeles River Estuary 10 207 837,873 21,610,283
San Pedro Bay 11 8,113 33,073,517 19,056,271

1 Area obtained from GIS layer of the 2006 303(sf) [Available at:
http://www.waterboards.ca.gov/water_issues/proghamad/303d_lists2006 gis.shtml

2 Sediment deposition rates were calculated by afpating the average mass of total sediment (fimk @arse particles)
deposited in each waterbody annually based on 2008-EFDC output. Sediment flux for each grid,oetich is dependent
on watershed inputs as well as tidal movementsdmiwaterbodies, was obtained from the EFDC maatpud. These
values were summarized across each TMDL zone tieguh the average deposition of both sedimerediand sand by
waterbody. The total deposition rate is simplyshen of the rates for fines and sand and this vialtiee waterbody-specific
average annual (clean) sediment deposition rate.

EFDC is a multidimensional (i.e., 1-D, 2-D, or 3dDydrodynamic and water quality model that
has been used by EPA for TMDL development in rilade, estuary, wetland, and coastal
regions throughout the United States. The modekimae primary components
(hydrodynamics, sediment-toxic transport and fatel water quality) integrated into a single
model. The hydrodynamic component is dynamicadlypted to salinity and temperature
transport as well as to sediment-toxic transpadt\aater quality components.

The water quality component of EFDC simulates qltication and sediment biogeochemical
(diagenesis) processes. The eutrophication katid sediment processes are similar to those
in the USACE CE-QUAL-ICM or Chesapeake Bay wateallijy model. EFDC can simulate
multiple classes of sediment such as suspended atibed loads as well as sediment
deposition and re-suspension. The sediment transplatked to toxic or contaminant transport
and fate components. EFDC is capable of simulamgnumber of contaminants, including
metals and hydrophobic organics, adsorbed to asiyneat size class.
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A brief overview of the hydrodynamic simulation nebéhcluding grid set-up and model
parameters are presented in the next section (@adalitdetails are provided in Appendix I).

5.1.1 Hydrodynamic Model

Computational Grid Setup and Boundary Conditions

A multi-resolution, curvilinear spatial grid of tlgeeater Los Angeles and Long Beach Harbor
waters and San Pedro Bay was constructed usingishal Orthogonal Grid Generation
(VOGG) grid generation system (Tetra Tech, 200Bnr&line boundaries for the grid were
based on the NOAA/NOS electronic navigation chiartSIS format. The Dominguez Channel
grid from a previous study was incorporated in® tiodel (Everest, 2006). The grid system
uses a multi-domain mapping, unique to the EFDCehadhich allow a course resolution
outside the breakwater in San Pedro Bay and arf@saiution in the harbors system.
Bathymetric data were interpolated on to the mgdel using an average of the bathymetric data
points falling within a cell. The primary bathymietdata set used was the NOAA High
Resolution Coastal Relief Data, which has a hotalamsolution of approximately 90 meters.
Model grid and bathymetry are shown in Figure &xept the Dominguez Channel estuary
area.

Los Angeles-Long Beach Harbor Area Bathymetry
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The portion of the grid in Dominguez Channel exiegdo Vermont Avenue is not shown. The grid fasthrea was
represented by a previous study (Everest, 2006)

Figure 5-4. EFDC Model Grid System and bathymetry ér Los Angeles-Long Beach
Harbor and San Pedro Bay.

Boundary conditions for velocity and water elevasiavere specified for every grid cell in the
model region. Salinity and temperature open boundanditions were specified as spatially
constant and temporally varying along the open damwn The hydrodynamic and transport
model was configured for a four-year historical giation period from January 2002 through
December 2005, since this period encompasses ¢lagegt amount of observational data for
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model calibration and overlaps with the availabexrshed model output (see Appendix | for
more details).

5.1.2 Sediment and Contaminant Transport Model

Sediment and Contaminant Transport Model Parameters

The EFDC model simulates transport and fate in bwthwater column and sediment bed. Both
fine, cohesive behaving sediment and noncohesivé ware simulated. Particulate organic
material was assumed to be associated with thesédenent class. Contaminants modeled
included three metals; copper, lead, and zinc larektorganics; DDT, PAH, and PCB. See
Appendix | for more EFDC details). Two-phase edpilim partitioning was used to represent
for the Los Angeles and Long Beach Harbor adsampticcthe metals and organics to the fine
sediment class.

Water column transport included advection, diffasiand settling for sediment and sediment
adsorbed contaminates. The sediment bed was repeddgy multiple layers with internal
transport of contaminants by pore water advectimhdiffusion. Sediment and water was
exchanged between the water column and bed by idiepasnd erosion, with corresponding
exchange of adsorbed and dissolved contaminarnso®ed phase contaminants were also
exchanged by diffusion between bed pore water lamdverlying water column.

Initial water column conditions, based on availailenitoring results were integrated into the
model. However it is important to note that aguepallutant concentrations often wash out or
rapidly respond to external sources and open boyrdenditions. In contrast, initial bed
sediment conditions are persistent and contamim#giels change more slowly at annual scales
and longer. Parameters used for hydrodynamic nmimletlopment included salinity and
bathymetry to reproduce observed water elevatiahvatocity patterns and magnitudes.

Equilibrium partition coefficients for three metddased on the 2006 POLA-POLB sediment and
overlying water data are listed in Table 5-4. Bsits of values are within the literature range
summarized by USEPA (2005). Water column partitoefficients for metal adsorption to
dilute sediment (concentrations in the 1 to 100l are typically larger than bed values.

Table 5-4. Sediment Bed and Water Column Equilibritm Partition Coefficients and
Particulate to Dissolved Concentration Ratios for Mtals.

Average Bed | Visual Best Fit | Water Column | Estimated Water
Partition Bed Partition | Particulate to | Column Partition
Coefficient Coefficient Dissolved Coefficient, 5
Based on Total| Based on Total| Concentration | Times Column 3
Contaminant | Solids (L/mg)* | Solids (L/mg)* Ratio? (L/mg)®
Copper 0.09 0.05 0.51 0.25
Lead 0.54 0.25 7.12 1.25
Zinc 0.02 0.01 0.20 0.05

1 Based on POLA/POLB 2006 sediment bed and overlyiatgr data.
%2 Based on POLA 2005 and 2006 mid-water data.
3 Calculated based on POLA/POLB 2006 sediment bddaarlying water data.
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Sediment initial conditions influence both sedimgahsport dynamics and the phase
distribution and mobility of contaminants in thedbePhysical parameters for setting sediment
initial conditions included: porosity, density,dagrain size from numerous studies in the greater
Los Angeles and Long Beach Harbor waters (BighV8BMAP 99, Bight 03 and various

POLA and POLB sediment analysis post-1997, n= 2@@ailable sediment bed grain size data
suggested that a mean sand diameter between iiZh260 mm would be appropriate.
Sediment contaminant concentrations as well ascpéate or total organic carbon (POC or

TOC) data were interpolated into the model basedast 2000 available sediment chemistry
results. See Appendix 111.3 for monitoring resulted to set up EFDC model initial conditions.

Equilibrium partition coefficients based on the B0®OLA-POLB data for DDT, PAH, and
PCB, as a function of bed sediment concentrati@hbea total organic carbon concentration.
Since no functional dependence of the partitiorffaments on sediment concentration and
organic carbon is observed, average values weraatst for use in the modeling. Table 5-5
summarizes the estimated average equilibrium partttoefficients for the three organic
contaminants based on the data.

Table 5-5. Sediment Bed Equilibrium Partition Coeficients for Organics.

Bed Solids Base(Bed TOC Base( TOC Based Low | TOC Based High
Contaminant (L/mg)* (L/mg)* Range (L/mgy Range (L/mgy
DDT 0.0002 0.02 0.0002 0.2
PAH 0.0004 0.04 0.01 2.0
PCB 0.0002 0.02 0.005 0.5

! Based on POLA-POLB 2006 sediment bed and overlyiatgr data.
2 Based on Chapra, 1997.

5.2 EFDC Model Calibration

5.2.1 Calibration of the Hydrodynamic Model

After the model was set-up or configured, modebcation was performed. This is generally a
two-phase process, with hydrodynamic calibratiomgieted before repeating the process for
water quality. Upon completion of the calibrat@inselected locations, a calibrated dataset
containing parameter values (salinity, etc.) wasetiped.

Hydrodynamics was the first model calibration comgat because simulation of water quality
loading relies heavily on flow prediction. The hgdynamic calibration involves a comparison
of model results to water elevation and velocitgeations at selected locations. After
comparing the results, key hydrodynamic parameters adjusted and additional model
simulations were performed. This iterative procgas repeated until the simulated results
closely represented the system and reproducedwaasesater elevation and velocity patterns
and magnitudes.

The parameters that need to be calibrated for ¢ldsdation and velocity were the amplitude and

phase of the incoming tidal constituent waves akegopen boundary. The amplitude and
phase along the three open boundaries were detirasing a proprietary optimization
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procedure to minimize the difference between theeoked and predicted complex amplitudes
(cosine and sine amplitudes). Figure 5-5 showsaavicomparison of tidal frequency water
surface elevation at the NOAA Gaude shown in this figure, agreement between obseaved
predicted tidal water surface elevations is realslyngood for the NOAA tide gauge station
(note: additional details are provided in Appeniglix

m
'_'.
[y

Chserved
Predicted

Water Surface Elevation,

_1-5 I T | T |
1582 198 213

Days Since 01 Jan 2003
Figure 5-5. Tidal water surface elevation compariso at NOAA tide gauge in Los Angeles
Harbor

Figure 5-6 shows a scatter plot comparing prediatetiobserved data for the 20 station
locations for four sampling times from December20® March 2005. The surface and bottom
notation corresponds to averages over the uppeloarat halves of the water column. Predicted
salinities over the lower half of the water coluagree reasonably well with observations
although there are clusters of over and under gtiedi Predicted salinities for the upper half of
the water column agree reasonably well at mospsttlthough the model tends to under
predict surface salinity which the exception ofuantoer of stations having over prediction. The
solid lines represent linear regression fits. Tweer range of variability of the bottom values
yields a slope that is overly influenced by extrarakies. The fit for the surface values yields a
near unity slope.
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Figure 5-6. Comparison of EFDC predicted and obserd salinity at 20 stations for four
sampling times during the December 2004 to March 2® period using NOAA Port wind
fields

As can be seen from the comparisons indicatedaraliove figures, the hydrodynamic model
provides a good foundation for the simulation afiseent and contaminant transport modeling
in the greater harbor water system (see Appentiixhore details, especially Appendix A
embedded within Appendix I, which presents timéeseplots of the modeled and observed
salinity illustrating the model’s response to higéshwater inflows).

5.2.2 Calibration of the Sediment and Contaminant Transpd/lodel

The observational data available for sediment amtagninant transport model calibration and
validation is sparse. Due to these data limitai@mly a calibration effort was undertaken, as an
independent set of data was not available to parfopdel validation. As mentioned in the
preceding section, observational data defining tams in the sediment bed were used for
model initialization and are not appropriate foe us calibration. The calibration approach

taken in this study was to use observational dathe water column for model calibration.
Observational data in the water column includedmsedt and contaminant concentrations
measured near the bottom of the water column ddiathg006.

The degree of calibration of the sediment and eomtant transport model is evaluated using
sediment and contaminant concentrations at th@l6@d06 overlying water sites and the 2005
and fall 2006 mid-water column sites. As previoustyed, the mid-water column sites only have
data for the three metals. Overlying water siggled to provide detectable concentrations of
PCB, resulting in no calibration results being preaed for PCB other than confirmation that the
model predicted water column PCB levels were bealetection limits. As was done for the
sediment comparison, contaminant concentrations wegraged over the six-month dry season
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period from May to October 2005 for comparison witstantaneous observations taken during
dry fall conditions (mostly in 2006). Results fapper simulations are shown as an example
(Figure 5-7). Appendix | provides additional détand calibrations results associated with the
EFDC model.
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Figure 5-7. Comparison of model predicted and obseed copper concentration at the
overlying water and mid-water column sites (Append |, Figure 43)
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Overall, there were extremely limited data avasafor model calibration and the best available
data and information were incorporated into the eldWVhile the model results did not always
match the observed values, it generally capturedahge of observations using the data and
information available at the time of model devel@m Appendix | provides extensive detail on
the model calibration efforts and results.

5.3 Summary of Linkage Analysis

The LSPC model was developed and applied to TS$alhatant loads from freshwaters,
including Dominguez Channel, Los Angeles River, Gabriel River and nearshore areas.
Comparison of LSPC model output based on 1995-20f6lation period, shows the Los
Angeles River contains the highest pollutant lokdrty of the four fresh watersheds. Output
(2002-2005) from these watersheds was integratediie EFDC receiving water model. Figure
5-8 below illustrates the TMDL zones simulated B3DE as well as the nearshore watersheds
draining to those zones.

Zone 02 "fv
"'f

S
A AN ns -
= ‘ ‘ “ /\/ Model Grid {without Dominguez Channel Estuary} #® Drains to more than one waterbody
“‘ ‘ TMDL Zones Nearshore Subwatershed |
“ “‘ Long Beach Inner Harbor Long Beach Inner Harbor .

““ I Long Beach Outer Harbor (inside breakwater) Long Beach Outer Harbor (inside breakwater)
1“ Los Angeles Harbor - Cabrillo Marina 55 i"ge:“ :ar:‘”: Eab””r_d"":;"asr | |
’ ‘ Los Angeles Harbor - Consolidated Slip s Angeles Rarbor - Lonsoli a. P

"‘“ ‘ Los Angeles Harbor - Fish Harbor Los Angeles Harbor - Inner Cabrille Beach Area
“ Los Angeles Harbor - Inner Cabrille Beach Area Los Angeles I"_"er Harbor
2 Los Angeles Inner Harbor Los Angeles River Estuary L
Los Angeles Quter Harbor (inside brea kwater) San F'edro Bay Near/Off Shore Zones
% 5an Pedro Bay Near/Off Shore Zones I Mon-impaired waterbody =
‘ ‘ Los Angeles River Estuary 0.5 0 0.5 1 Miles
e $ B

Figure 5-8. Nearshore subwatersheds (LSPC hodel)sa:ﬁ:iated with TMDL '(E'FD(':) model
zones
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The EFDC based hydrodynamic, sediment transpadtcantaminant transport and fate model
for the greater Los Angeles and Long Beach Harbndsadjacent region of San Pedro Bay has
been calibrated and demonstrated to be suitableseoin TMDL development.

The EFDC model was used to generate a baselinelaasseveral other management scenarios
and to evaluate relative contributions from varioysuts to support water quality management
decisions in these waters. The baseline scenaried with the initial conditions and then
simulated four years ahead to determine averagerwat sediment conditions if no
implementation occurs (see Appendix lll, sectiond¢haracterize existing contaminant loads.
Pollutant load reduction scenarios were perfornoeslipport allocation analyses and
implementation alternatives. Appendix lll, Partr®ydes details on all of these scenarios. The
“no upland sources” scenario, which simulates diooras assuming no upland (watershed)
contaminant loads, was used to support allocatiagheoTMDL loads.

Results of the “no upland sources” scenario werepared with results from the baseline
scenario to quantify the relative contributionafrthe watersheds. Specifically, the model was
run for 2002-2005 for these two scenarios andékalting average sediment bed concentrations
in each waterbody were quantified. The waterbodesie values from each scenario were
compared and the difference between them was ezt as a percentage. This percentage was
interpreted as the waterbody-specific percent daution of the contaminant to the bed

sediments from the upstream watersheds. Thesenpages were ultimately applied to both the
TMDLs and the existing conditions to determine waessteload allocation and existing load,
respectively, associated with watershed inputs.rébelting WLAs were further distributed

among MS4 permits based on the area draining to waterbody (see Appendix Ill, Part 1).

Preliminary results for these two scenarios inéichat reducing freshwater input loads may not
be sufficient to achieve target concentrations atewand sediments; thus decreasing
contaminated pollutant levels in bed sediments beagequired.

6 TMDL s ANDALLOCATIONS

This section explains the development of the logdpacities (i.e., TMDLS) and allocations for
toxicants in the Dominguez Channel watershed aedtgr Harbor waters. EPA regulations
require that a TMDL include waste load allocati¢id_As), which identify the portion of the
loading capacity allocated to existing and futuoenpsources (40 CFR 130.2(h)) and load
allocations (LAs), which identify the portion ofehoading capacity allocated to nonpoint
sources (40 CFR 130.2(g)). As appropriate wasté &locations are assigned to point sources,
such as wastewater treatment plants, storm watehaliges, power generating stations, and
other NPDES discharges. Load allocations are msditp existing sediments and atmospheric
deposition. As discussed in previous sectionsfltives, sources, and the relative magnitude of
inputs vary between pollutant types as well as@®gonditions. Separate TMDLs have been
developed for freshwaters in Dominguez ChannelTardance Lateral; these apply during wet
weather conditions only. TMDLs for impaired sedithehemistry, sediment quality conditions
(benthic communities) and bioaccumulation (elevdisdtissue levels) apply year-round in
Dominguez Channel Estuary and all other greatebétawaterbodies.
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Interim WLA and LA are to not allow any decreaseiumrent facility performance. Interim
allocations shall be met upon the effective datdhefTMDL. As allocation-specific data are
collected, interim targets for other pollutants avaterbodies may be identified.

6.1 Freshwater toxicity TMDLs in Dominguez Channel

The Basin Plan narrative toxicity objective doesaltow acute or chronic toxicity in any
receiving waters. To meet the narrative toxicityeative, a numeric toxicity target of 1 chronic
toxicity unit (1 TUc) is established. Equationdsdribes the calculation of a TUc.

TUc — Toxicity Unit Chronic = 100/NOEC (no obserlaleffects concentration) (Eq. 1)

To calculate the TUc: TUc = 100% divided by the pntoncentration, derived using
hypothesis testing, to cause no observable efigttt,the sample concentration expressed as a
percentage. For example, if the NOEC is estimtaieétb% using hypothesis testing, then the
TUc equals 100/25 = 4 toxic units.

An updated Toxicity Policy is now in developmentthg State Water Resources Control Board
and may establish new toxicity criteria. Targétsttare based on new criteria that achieve the
narrative objective of Chapter 3 of the Basin Rtaay substitute for the TUc of 1, when those
new criteria are adopted and in effect.

As discussed in the Problem Statement section,e@sdpxicity results are re-occurring (6 of 14
over 7 years), diazinon does not appear to be teldand thus is probably not the causative
agent. Recent City of Los Angeles monitoring dditaw diazinon exceedences from 2002-
2005, but none from 2006-2010 (zero of 34 sampl&k)s timing is consistent with the EPA

ban on urban use of diazinon, effective Dec. 3D520Based on available monitoring results, no
diazinon TMDLs have been developed at this timke Regional Board may revisit the
potential for diazinon TMDLs in the future or ifdtdata record continues to show no
exceedences the Board may pursue delisting thistpot in future 303(d) Listing cycles.

6.1.1 Toxicity Allocations — Wasteload and Load Allocatio

To address toxicity occurring in freshwaters of aguez Channel, the allocations will equal
the numeric target and loading capacity. Theretloeeallocation of 1 TUc applies to each
source, including all point sources and non-poanirses (Table 6-1). Similar toxicity
allocations have been applied to other freshwat@DILs including Calleguas Creek Watershed
Toxicity TMDL. The fresh water interim allocati@hall be implemented as a trigger for
initiation of the TRE/TIE process as outlined inEFA’s “Understanding and Accounting for
Method Variability in Whole Effluent Toxicity Apptiations Under the National Pollutant
Discharge Elimination System Program” (2000) andlentt NPDES permits. The fresh water
interim allocation shall be implemented in accoawith US EPA, State Board and Regional
Board resolutions, guidance and policy at the tinpermit issuance, modification or renewal.
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Table 6-1. Wasteload and Load Allocations for discrgers into Dominguez Channel
freshwaters.

Allocations Interim* Final
Waste load Allocations
MS4 — LA County 2 TUc 1TUc
CalTrans 2 TUc 1TUc
Other permittees** 2TUc 1TUc
Load Allocations
non-point sources 2 TUc 1TUc

* LACDPW results are currently <2 TUc so this inteishould be easily achieved.
** ‘Other permittees’ includes General Constructammd General Industrial permittees as well as nmpeomittees with irregular
discharges during wet weather.

6.1.2 Freshwater Toxicity — Margin of Safety

An implicit margin of safety is included in theseicity TMDLs. Chronic Toxicity unit
allocations will be protective of both acute andoctic exposures. No explicit margin of safety
is required as meeting the final allocation witbaét the applicable narrative objective; i.e., “no
toxics in toxic amounts.”

6.2 Freshwater wet weather metals TMDLs in Dominguez Cannel

Freshwater metals TMDLs within Dominguez Channellzased on repeated exceedences of
CTR criteria for dissolved copper, lead and zinwet weather. No exceedence has been
observed in dry weather; therefore no dry weathetalts TMDLSs are required for this
waterbody. These freshwater metal TMDLs utilizgrailar approach to other Regional Board
metals TMDLs; that it, the targets are set for aadanditions, hardness dependent, and
expressed in total metals concentrations. SeesTaBIto review total metal targets.

Mass-based WLAs have been developed for combimedhstater sources, that is, MS4,
Caltrans sources, and flow data will rely on appraate daily storm volume.

Concentration-based WLAs have been developed faefaé Construction and General
Industrial; (and) non-stormwater discharges; engnor, general and future minor NPDES
permits.

6.2.1 Wet Weather TMDLS

Wet-weather TMDLs apply when the maximum daily flowthe Dominguez Channel is equal to
or greater than 63 cfs as measured at LACDPW flaugg S-28. This gauge is located in
Dominguez Channel at Vermont Ave. and represerisfoeshwater flows.

During wet weather, the allowable load is a functd the volume of water in the Channel and
the total metal target concentration. See Equa&tioGiven the variability in wet-weather flows,
the concept of a single critical flow is not jusd. Instead, a load duration curve approach was
used to establish the wet-weather loading capadityarief, a load duration curve is developed
by multiplying the wet-weather flows by the in-stne numeric target. The result is a curve,
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which identifies the allowable load for any givéow. The wet-weather freshwater metals
TMDLs were defined by these load-duration curves ae presented in Table 6-2.

TMDL (g/day) = loading capacity = daily storm volen(liters) X numeric target (ug/L) /
1,000,000 (Egq.2)

Table 6-2. Wet-weather loading capacities (TMDLsjor metals (total recoverable metals).

Reach Copper Lead Zinc
(kg/day) (kg/day) (kg/day)

Dominguez Channel Daily storm volume Daily storm volume Daily storm volume

(freshwater) X 9.7ug/L X 42.7ug/L X 69.7ug/L

The daily storm volume is equal to the total délibyv in Dominguez Channel measured at site S28.
Metal specific values are hardness dependent (3D)ragd site-specific conversion factors are agplie

The LSPC model was used to simulate flows and metaicentrations in Dominguez Channel
from 1995-2005, providing daily flow volume andigsites of existing metals loads during wet
days. By including all storm flows over the 199803 period (an eleven-year period), analysis
of critical conditions was included. Allowable imwere calculated by multiplying the daily
storm volume by the appropriate numeric water dquédirget.

Based on modeling of the average annual loadingaigpfor each metal during only wet
weather days, Table 6-3 compares the annual pegldestisting load to the allowable load
determined using the numeric targets. (SourcdraTleech spreadsheet, April 2011). The loads
presented in Table 6-3 are based the load duratiores; therefore, the numbers used in these
calculations are from the bars in the load duratiorves presented for each metal or the total
loads under the loading capacity curves (AppenidipEigures 111.2-2 to 111.2-4).

Specifically, for the existing loads, the loadsaasated with all bars in the load duration curves
are summed, but for the average annual allowahldslahe total possible loads below the
loading capacity curve are summed. These totatiegifoads or total allowable loads (which are
based solely on wet days over the eleven-year nmgpeériod) were divided by eleven to yield
average annual wet weather loads. It is importanbte that these “annual” loads are only based
on the wet days. If they are converted to averajg thads for comparison with the TMDL

loads in Table 6-4, they should be divided by agrage of 28 wet days per year (in the eleven-
year simulation period, there were a total of 3@t géays). The percent reductions in Table 6-3
are estimates to provide readers with an approeieatl of pollutant reductions during wet
weather on daily basis.
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Table 6-3. Dominguez Channel freshwater model-prected average annual loads (kg) and

percent reduction required.
Allowable Existing Percent reduction
Metal® load (kg) load (kg) required
Total Coppet 245 776 72.0%
Total Lead 1080 440 3.1%
Total Zin¢ 1763 6747 76.4%

1The numeric targets presented in Table 3-2 (basd@TdR) were used to determine allowable loadslfdheee metals in the
watershed model.

2 Copper and zinc average annual and daily existingd were consistently above the allowable loasegan wet days in the
eleven-year modeling period), requiring 72% and #8@ituctions, respectively.

3 Although the average annual existing load of Peisw the average annual allowable load (basedairdays in the eleven-
year modeling period), there are a few exceedanitihe allowable daily load in the modeled Load &tion Curve, thus a small
percent reduction is required.

Wet-weather load-duration curves for each metah@bwith the 1995-2005 wet weather
modeled existing loads are presented in Appendli¥Hrt - 2. For practical purposes of
comparing stormwater data to the TMDLs, the wetthweiaload for a day is calculated based on
the stormwater event mean concentration (EMC) faditow-weighted composite.

Model results for lead are different from resutis ¢opper and zinc since the average annual
existing lead loads are less than the average aaloaable load (based on wet days in the
eleven-year modeling period). Given that thisnsagerage condition; some daily loads are
expected to be above this load, while others walllifelow, as illustrated by the lead load
duration curves in Appendix I11.2 (Figure IIl.2-3%hen comparing the sum of the daily
exceedance loads with the sum of the total leastiagiloads in the load duration curves, a 3.1
percent load reduction is required to achieve tldihg capacity.

6.2.2 Wet-weather Allocations

Wet-weather allocations are assigned to all upstnesches and tributaries of Dominguez
Channel (above Vermont Avenue) because they patbndirain to these impaired freshwater
reaches during wet weather. Allocations are asdigm&oth point and nonpoint sources. Mass-
based load allocations are developed for direcogpineric deposition based on percent surface
area of water in watershed. A mass-based wastealt@htion is developed for storm water
permittees by subtracting the load allocations ftbetotal loading capacity. Individual MS4
waste load allocations are further defined for Rogeles County MS4 Permittees and Caltrans
based on land use percentages within the DominGbhennel watershed. Concentration-based
waste load allocations are included for the otheDES point sources.

6.2.2.1 Wet-Weather Load Allocations

An estimate of direct atmospheric deposition isel@yed based on the percent area of surface
water in the watershed. Approximately 0.3% ofwrestershed area draining to the freshwater
portion of Dominguez Channel is comprised of swefa@ater. The load allocation (LA) for
atmospheric deposition is calculated by multiplyihy percentage by the difference of total
loading capacity (TMDL) and margin of safety (MO&gcording to the following equation:

LA Direct Atmospheric Depositiorr 0.03 x (TMDL - MOS)
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6.2.2.2 Wet-Weather Waste Load Allocation for Stormwater

Wet-weather waste load allocations for the LA Cguarid CalTrans stormwater permittees are
calculated in the same manner as other metals TMiDLes Angeles region. Since the direct
atmospheric deposition is calculated as a percerdghthe TMDL, the equation becomes:

WLA Stormwater permittees TMDL — MOS - I—ADirect Atmospheric Deposition

Wet weather mass-based allocations for directegposdition and stormwater permittees are
presented in Table 6-4.

6.2.2.3 Wet-Weather Waste Load Allocation for other NPDES#S

Concentration-based waste load allocations arélegtad for General Construction and General
Industrial stormwater and other minor NPDES pewmmsittthat discharge to Dominguez Channel
to ensure that these point sources do not congrifauéxceedances of the CTR criteria. The
concentration-based waste load allocations arel ¢égjtlae wet-weather numeric targets for each
total recoverable metal expressed as an averalyecdacentration, identified as “other
stormwater/NPDES” in Table 6-4. Any future minor DIES permits or enrollees under a
general non-stormwater NPDES permit will also bigjestt to the concentration-based waste
load allocations.

Table 6-4. Wet-weather TMDLs and Allocations for cpper, lead and zinc (g/d) in
Dominguez Channel. Allocation values presented herare based on daily storm volume
associated with stream flow rate = 62.7 cfs at madoring station S28.

Percent
Dominguez Channel area Total Copper Total Lead Total Zinc

TMDL 100% 1485.1 6548.8 10,685.5
Waste Load Allocations

Municipal Stormwater 97.3% 1300.3 5733.1 9355.5

CalTrans Stormwater 2.4% 3.3 142.6 232.6

Other stormwater/NPDES N/A [9.7 pglL] [42.7 pgl/L] [69.7 po/L]
Load Allocations

Air Deposition 103% | 40 17.7 28.9
Margin of Safety

MOS (10%) | N/A | 148.5 654.9 1069.4

Mass-based stormwater values were based on totalemble metal targets, a hardness of 50 mg/Ladtaiv of 62.7 cfs (daily
storm volume = 1.5 x Faiters).

Recalculated mass-based allocations using ambéedhass and flow rate at the time of sampling ersidered consistent with
the assumptions and requirements of these waslealtmrations. Samples collected during flow coiodis less than the 80
percentile flow rate must achieve the acute andriéhardness dependent water quality criteriaigealin the CTR. Other
Stormwater/NPDES allocations are shown in totabvecable concentration.

78



Harbor Toxics TMDLs May 2011

Interim water allocations listed in Table 6-5 agséd on the $5percentile of total metals
concentrations collected from January 2006 to Jy2@10 using log normal distribution. The
use of 98 percentile values to develop interim allocationsansistent with NPDES permitting
methodology. Regardless of the interim allocatibel®w, permitted dischargers shall ensure
that effluent concentrations and mass dischargemtiexceed levels that can be attained by
performance of the facility’s treatment technolagéxisting at the time of permit issuance,
reissuance or modification.

Table 6-5. Wet-weather Concentration-based DominguzeChannel freshwater interim
metal allocations (ug/L)

Allocation Copper Lead Zinc

Interim water allocation 207.5 122.9 898.9

6.2.3 Margin of Safety-Dominguez Channel freshwater

The federal statute and regulations require thaDIMinclude a margin of safety (MOS) to
account for any lack of knowledge concerning thati@nships between effluent limitations and
water quality. To account for any additional unaeaty in the wet-weather freshwater TMDLSs,
an explicit MOS equal to 10% of the loading capaoit existing load available for wet-weather
allocations has been included. The 10% MOS wasattbd from the loading capacity or
existing load, whichever is smaller. Applying atpkcit margin of safety is reasonable because
a number of uncertain estimates are offset by xpéait margin of safety. While the observed
dissolved-to-total metals ratios are not similaCioR default conversion values, there appears to
be very poor correlation between the fraction otipalate metals and TSS. Also, there is added
uncertainty of stream flow rates during wet weatt@rditions, when the highest metal loads
occur, thus an explicit margin of safety is justfi

6.3 Freshwater wet weather metals TMDLs in Torrance Lageral

Torrance Lateral is a sub-watershed within thedaf@pominguez Channel watershed that flows
directly into Dominguez Channel Estuary (appromies below S28). Torrance Lateral refers
to waters upstream of confluence with Dominguezr@eaEstuary, consistent with LAC DPW
sampling site TS19. Currently there is no flow gaagsociated with stream flows within
Torrance Lateral, thus the daily storm volume @dlduration approach can not be applied.

6.3.1 Wet weather metals TMDLSs in Torrance Lateral

Recent monitoring results provide only 10 wet weagamples and no flow data within

Torrance Lateral, thus the TMDL approach has beedified from that taken for freshwater
metals in Dominguez Channel. For Torrance Latieeshwaters, concentration-based TMDLs
and allocations for the water column were develpfieese are consistent with total metal targets
identified for Dominguez Channel freshwaters. @drass impaired sediments, freshwater
sediment concentration values are the correspondatting capacity and allocations.

6.3.2 Wet-weather Allocations

Until more robust results exist for waters samplétthin the Torrance Lateral sub-watershed, the
water column allocations are set equal to totabhr@incentration-based targets provided for
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Dominguez Channel. See Table 6-6. These almtatpply during all wet weather conditions;
i.e., no base flow level has been identified.utiife studies within Torrance Lateral provide
sufficient flow data, then water column allocatianaybe refined to apply above a designated
stream flow rate.

These allocations apply to Los Angeles County M8#drittees. Non-point sources do not exist
within this sub-watershed. Sediment concentraliased allocations are included here.

Table 6-6. Water and Sediment Allocations for Torrace Lateral sub-watershed.

Media Copper Lead zZinc
Water (unfiltered) 9.7 ug/L 42.7 ug/L 69.7 ug/L
Sediment (TECs) 31.6 mg/kg dry 35.8 mg/kg dry 12k dry

Hardness = 50 mg/L based on Dominguez Channeltororg site S28.Recalculated concentration-based allocations
using ambient hardness at the time of samplingansidered consistent with the assumptions andresgants of
these waste load allocations.

6.3.2.1 Wet weather wasteload allocations for ExxonMobiikezy

Exxon Mobil retains stormwater for its facility apdrt of the City of Torrance. Typically this
stormwater is retained on-site and then preferintiaverted to a local wastewater treatment
system; however there are rare times when thatfagiust discharge stormwater into Torrance
Lateral. ExxonMobil has provided monitoring resund flow data, from 2000-2010, for two
discharge events during this timeframe, both oetliduring water year 2005 (very large rainfall
year). These allocations assume that Refinerymstater discharges will continue to be rare in
the future; that is, these facilities will contintiemaximize storage and divert large stormwater
volumes into POTWs prior to discharging into Togar.ateral or Dominguez Channel Estuary.
ExxonMobil anticipates discharging stormwater oacery seven years on average (ExxonMobil
2007). If, due to an increase in discharge frequenwolumes, it appears that the allocations are
not supportive of the TMDL, these allocations mayrévised. Based on this information as well
as the total recoverable metals targets, the massdballocations for copper, lead and zinc for
stormwater discharges from this NPDES permitteeshosvn in Table 6-7. No explicit
allocations for PAHs are identified for ExxonMolilpwever, discharges should not exceed
existing water quality criteria for these individleampounds and continued monitoring should
occur.

Table 6-7. Waste Load Allocations for ExxonMobil réinery into Torrance Lateral.

Media Copper Lead Zinc

Water (unfiltered) 1.36 kglyr 5.98 kglyr 9.75 gy

Values are based on Q = 3.7 MGD for 7 days/yeartatadl metal targets; assumes discharge eventsregelar; e.g., once every
seven years on average.

Compliance with the freshwater metals allocatiamrsfominguez Channel and Torrance Lateral
may be demonstrated via any one of three differezdns:

a. Final allocations are met.

b. CTR total metals criteria are met instream.
c. CTR total metals criteria are met in the disglar
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6.3.3 Margin of Safety-Torrance Lateral

An implicit margin of safety exists in the final gtaload allocations. The implicit margin of
safety is based on multiple targets (for water seaiment). Currently no explicit margin of
safety is applied to these TMDLs to address implatanditions within the sediments; however,
if any chemical-specific freshwater sediment gyalalue(s) is revised or updated contingent on
future sediment quality studies, then an expli@argmn of safety may be considered and may be
applied.

6.4 Impaired Sediment Quality Objective — Direct Effecs TMDLSs in Dominguez
Channel Estuary and Greater Harbor waters

Based on monitoring studies with sediment triadiltssimpaired sediment conditions exist and
TMDLs are required for the following waterbodiesoinguez Channel Estuary, Consolidated
Slip, Inner, Outer and Fish Harbors, Los AngelegeRestuary, eastern San Pedro Bay and
Cabrillo Marina. The goal is to restore the betiefiuses of aquatic life within sediments of
these waterbodies.

The categories designated in the State Water Quadintrol Plan for Enclosed Bays and
Estuaries — Part 1 Sediment Quality (SQO Part Yrasipacted and Likely Unimpacted by the
interpretation of multiple lines of evidence shadl considered as the protective narrative
objective. Evaluation of achieving these desira@gories relies on multiple lines of evidence,
integrating sediment chemistry, sediment toxicitd benthic community index results. Numeric
TMDLs and allocations are presented below and gpeaed to attain the narrative objective.

6.4.1 Interim Allocations for Sediment

Interim sediment allocations are based on tHef@Scentile of sediment data collected from
1998-2006 (Table 6-8). The use of'9sercentile values to develop interim allocations i
consistent with NPDES permitting methodology. ®aterbodies where the 9percentile

value has been equal to, or lower than, the nun@mget, then the interim allocation is set equal
to the final allocation. Regardless of the allamatpermitted dischargers shall ensure that
effluent concentrations and mass discharges dexusted levels that can be attained by
performance of the facility’s treatment technolegexisting at the time of permit issuance,
reissuance or modification.

Compliance with the interim concentration-basedreedt allocations may be demonstrated via
any one of three different means:

1. Demonstrate that theediment quality condition dnimpacted or Likely Unimpacted
via the interpretation and integration of multiptees of evidence as defined in the SQO
Part 1, is met; or

Meet the interim allocations in bed sediment ovthrae-year averaging period; or
Meet the interim allocations in the discharge avénree-year averaging period.

wn
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Table 6-8.Sediment, Interim Concentration-based Allocations

Pollutant (mg/kg sediment)

Waterbody Copper | Lead Zinc DDT PAHs PCBs
Dominguez Channel Estuary 220.0 510.0 789.( 1.72[7 1.603 1.490
Long Beach Inner Harbor 142.3 50.4 240.6 0.07( 4.58| 0.060

Los Angeles Inner Harbor 154.1 1455 362.0 0.341 .3®0 | 2.107

Long Beach Outer Harbg

=

(inside breakwater) 67.3 46.7 150 0.075 4.022 0.248
Los Angeles Outer Harbar

(inside breakwater) 104.1 | 46.7 150 0.097 4.022 0.310
Los Angeles River Estuary 53.0 |46.7 183.5 0.254 4.36 0.683
San Pedro Bay Near/Off

Shore Zones 76.9 66.6 263.1 0.057| 4.022 0.193
Los Angeles Harbor

Cabrillo Marina 367.6 72.6 281.8 0.186 36.12 0.199
Los Angeles Harbor

Consolidated Slip 1470.0 1100.0 1705.0 1.724 386.02.920
Los Angeles Harbor - Inner

Cabrillo Beach Area 129.7 | 46.7 163.1 0.145 | 4.022 0.033
Fish Harbor 558.6 | 116.5 430.5 40.5 2102.7 | 36.6

Numbers irbold are also the final allocation.

6.4.2 TMDL — Direct Effects

The narrative objective provides two qualitative@ditions that satisfy the support of aquatic life
in sediments. These two qualitative conditionsedtiger ‘unimpacted’ or ‘likely unimpacted’
which must be interpreted via evaluation multiphee$ of evidence as described above. For
these TMDLs, an alternative, quantitative expressiiefined as meeting the sediment quality
value (SQV) for each chemicatlentified within the applicable Sediment Quaktian, Part | —
Direct Effects is included. The SQV for each cheahis initially set equal to the chemical-
specific ERL values. However, the SQV may be medibr replaced based on future sediment
guality studies, such as site-specific (toxicityoenthic impact) studies or stressor identification
studies. Such special sediment studies may teseftiment toxicity (survival and sub-lethal
effects) as well as benthic community responsexnddso, plans for sediment special studies
will be reviewed by the Regional Board and EPAlider to provide the basis for replacing an
ERL as the SQV.

! Sediment Quality Plan, Part | identifies the fallng specific contaminants of concern: Cu, Pb, By, PAHs (18
compounds), Dieldrin, Chlordane (3 isomers), DDs(@ners), total PCBs (18 congeners), TOC, % firidsre the
approach is simplified by developing TMDLs for loBAHSs, totalChlordane, totaDDT and_totalPCBs.
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Attainment of the narrative sediment quality objgzimay occur either through demonstrating
the waterbody has achieved the desired qualitabwelition [clearly unimpacted or likely
unimpacted] othe quantitative condition; i.e., if the ambieatBnent chemistry levels within a
waterbody are equal to or below the sediment guaditues.

The direct effects TMDLs were calculated using at@verage sediment deposition rates (Table
5-3) from the EFDC model output for each TMDL zoriéhese deposition rates were multiplied
by the applicable numeric targets and a conveffsictor to determine the loading capacities for
each pollutant in each TMDL waterbody. See AppenidPart 1 for more information on the
TMDL calculations. The loading capacities are pnésé in Table 6-10. This table also includes
estimates of existing loads, which are consistetit thie values presented in Table 4-6 and are
based on the total deposition rate multiplied ®ydpplicable existing sediment concentration
and a conversion factor (the existing sediment eptrations are based on the average simulated
sediment concentration from 2002-2005 in the tagpSof sediment).

6.4.3 Allocations — Direct Effects

These allocations apply to pollutant sources disghg into the waterbody as well as to existing
sediments within each waterbody. To comply witddéfal Regulations, wasteload and load
allocations must be express in numeric form witiidDLs. See 40 C.F.R. § 130.2(h) & (i). For
these TMDLs, the allocations are based on chematific sediment quality value (SQV),
referring to the chemical concentration in the mékliments. The initial SQV value is equal to
the ERL value. As described below, mass-basedaitots were defined for some sources
where sufficient data was available, whereas canaon-based allocations were identified for
others.

6.4.3.1 Waste Load Allocations — Direct Effects

Wasteload Allocations are provided by waterbody smuatce-type in Table 6-9 and 6-10. Mass-
based WLAs are identified for TIWRP and other psiotirces that have provided discharge flow
data. (Refineries which have provided discharge fllata along with monitoring results receive
mass-based allocations, whereas other refineraesveeconcentration-based allocations because
no discharge flow data has been provided to RegBoard staff.) Stormwater sources,
including Los Angeles County MS4 Permittees, Citong Beach and Caltrans, have received
individual, mass-based allocations by permit witbach watershed. Stormwater discharges
from the Port of Los Angeles (POLA) and Port of gddeach (POLB) are grouped with the
MS4 dischargers. Mass-based WLAs are applied mgahfimits. Individual mass-based WLAs
for an individual MS4 Permittee will be calculatealsed on its share, on an area basis, of the
mass-based WLA or other approved approach avaiidlilee time final mass-based WLAs are

in effect and incorporated into the permit.

As described above in Section 5.3, the relativeedghce between the baseline and “no upland
sources” scenarios were interpreted as the watgspekcific percent contribution of the
contaminant to the bed sediments from the upstreatarsheds. These percentages were applied
to the TMDLs to determine the mass-based WLAsHerdtormwater sources. These overall
WLAs were further divided to individual, mass-basdldcations by permit based on the percent
area draining to each waterbody (see AppendipPhlt 1).
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Concentration-based WLAs are identified for othmurses, such as General Construction,
General Industrial, Power Generating stations, mp@omits and irregular dischargers into
Dominguez Channel Estuary. Any future minor NPOe8nits or enrollees under a general
non-stormwater NPDES permit will also be subjedhi concentration-based waste load
allocations._Concentration-based limits are appdie daily average limits.

Non-MS4 point sources such as General ConstrudBengral Industrial, individual industrial
permittees, including power generating stationsianpermits and irregular dischargers into
Dominguez Channel Estuary and greater Harbor waterassigned concentration-based
allocations. Any future minor NPDES permits oraleges under a general NPDES permit are
also assigned the concentration-based waste ltaghabns. The allocations are set equal to the
saltwater targets for metals and equal to the humeaith targets for the organic compounds in
CTR. The averaging period for the concentratioselddVVLAs shall be consistent with that
specified in the regulation establishing the citteror objective or relevant implementation
guidance published by the establishing agency.

Table 6-9. Receiving (salt) Water Column Concentration-Based \&iste Load Allocations

Constituents Copper* | Lead* | Zinc* | PAHs 4.4'- Total
(ug/L) (ug/L) | (/L) | (ug/L) Chlordane | DDT Dieldrin | PCBs
: (hg/L) (ho/L) | (ng/t) | (ug/L)
Dominguez 3.73 852 | 85.6| 0.049 | 0.00059 | 0.00059 0.00014 0.00017
Channel Estuary
Inner Harbor 3.73 8.52 85.6 0.0005p 0.00017

* Total Concentration-based WLAs for metals are caedefrom saltwater dissolved CTR criteria usingRC3altwater default
translators.

** CTR human health criteria were not establisheddt@ PAHs. Therefore, the CTR criteria for indivad PAHs of 0.049
pg/L are applied individually to benzo[a]anthracemenzo[a]pyrene, and chrysene. The CTR critemompyrene of 11,000
pg/L is assigned as an individual WLA. Other PAldmpounds in the CTR shall be screened as paredftDL
monitoring.

Calculations for the allocations shown here inclvt#4 discharges from the Seal Beach area
(Orange County) to San Pedro Bay. The Orange @duB4 is issued by the Santa Ana
Regional Board. Allocations for the Orange Couvity4 will not be assigned in the Basin Plan
Amendment. If later monitoring demonstrates that$eal Beach MS4 discharges do not
support the goals of the TMDL, a revision to thidDL in conjunction with the Sana Ana
Region may be developed.

TIWRP discharges into Outer Harbor. Effluent flawrh 1988 to 2009 showed the following
range of average annual discharge rates — 21.6.00MGD, with general declining trend. The
target pollutant concentrations multiplied by 186D (annual average flow rate in 2009) was
used to calculate mass-based allocations for thirgt gource. This yields allocation quantities
for metals and bioaccumulatives that exceed théihgecapacity. A reduction in the flow from
TIWRP is planned and may allow for a revision & WWLA in future TMDL re-considerations.

6.4.3.2 Load Allocations — Direct Effects

Load Allocations apply to non-point sources; eegisting sediments and direct air deposition,
and are also presented in Table 6-10. Directegpodition allocations are included for Cu, Zn

84



Harbor Toxics TMDLs May 2011

and PAHs based on estimates of current atmosploading rates presented in Source Analysis
section, Table 4-6 based on monitoring resultgldite Sabin & Schiff (2007) or Sabin et al.,
(2010). Future changes to Cu, Zn and PAH airityueliteria, other regulation such as brake
pad requirements, or other improvement in air dyahay allow for re-calculations of air
deposition allocations in future revisions to tHdDOL. Mass-based LAs are applied as annual
limits.

For Lead (Pb), the direct air deposition allocatieas calculated using information from EPA’s
revision to the National Ambient Air Quality Stamd4EPA, 2008) as well as recent rule making
by South Coast Air Quality Management District (S@¥D, 2010). SCAQMD will be
implementing EPA’s Pb ambient air standard (0.15ndpgin forthcoming years. The load
allocation for direct deposition of Pb onto surfacgers is based on this revised air quality
standard and the surface area of each waterbodyeded to mass/year. These mass-based
direct air deposition allocations apply as annumaits.

Air deposition allocations for copper and zinc based on existing loads; assuming no direct
deposition reductions this consumes or partiallystmnes the available loading capacity. Copper
and zinc load allocations for bed sediments aratnegvalues, in Inner and Outer Harbor,
indicating that copper and zinc loads must be redu(Each negative copper and zinc bed
sediment allocation may alternatively be interpitedie zero, or not adversely affecting benthic
organisms.) The amount of copper and zinc loadatah may be revised based on future
monitoring results. For example, if future aipdsition studies show lower existing air
deposition copper and zinc loads or, if future ecapgnd zinc sediment characterization studies
show lower existing bed sediment copper and ziaddpthen copper and zinc allocations may
be adjusted (presumably higher).

If, at some point in the future, a non-point sousceonsidered subject to NPDES or WDR
regulations, then the corresponding load allocafimmeric value) may switch to wasteload
allocation columns.

6.4.3.3 Allocations for other sediment pollutants

Consolidated Slip and Fish Harbor are impairedrercury in sediments and the average
sediment concentration (1.1 mg/kg dry) is signifitahigher than the target concentration (0.15
mg/kg dry). Consolidated Slip is also impaireddadmium and chromium in sediments.
Dominguez Channel Estuary is impaired for cadmiaoreddiments. While mercury is a
compound that often bioaccumulates, there are swcaged tissue listings for mercury in these
waters, so it does not appear to be bioaccumul&tiegcessive levels and no fish tissue-
supporting sediment target or allocation is assigSee Table 6-11 for applicable WLAs.

6.4.4 Margin of Safety — Direct Effects

An implicit margin of safety exists in the finalatations. Implicit margin of safety is based on
the selection of multiple numeric targets, inclugiargets for water, fish tissue and sediment.
Currently no explicit margin of safety is appliedthese TMDLs to address impaired conditions
within the sediments; however, an explicit mardisafety must be considered and may be
applied if any chemical-specific sediment qualiue is revised or updated contingent on
future sediment quality studies.
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Table 6-10. TMDLs and Allocations (kdyr) — Metals and PAHs Compounds by
waterbody/source. Sediment values are based on wet sediment layer = 5cm depth.

Waterbody/source Total Cu | Total Pb | Total Zn | PAHSs total
DomCh Estuary - TMDL 84 115.4 370.5 9.94
WLAs
MS4- LA County et al. 22.4 54.2 271.8 0.134
MS4- City of Long Beach 0.6 1.52 7.6 0.0038
MS4- CalTrans 0.384 0.93 4.7 0.0023
LAs
Air deposition 4.6 0.031 33.2 0.051
Bed sediments 56.0 58.7 53.3 9.7
Current Load (Table 4-6) 327.6 457.9 1799.0 28.1
Overall reduction 74% 75% 79% 65%
Consolidated Slip - TMDL | 12.1 16.6 53.3 1.43
WLAs
MS4- LA County et al 2.73 3.63 28.7 0.0058
MS4 CalTrans 0.043 0.058 0.5 0.00009
LAs
Air deposition 1.2 0.008 8.6 0.013
Bed sediments 8.13 12.9 15.57 1.41
Current Load (Table 4-6) 92.1 127.3 398.9 115
Overall reduction 87% 87% 87% 88%
Inner Harbor - TMDL 76.7 105.3 338.3 9.1
WLAs
MS4- LA County et al 1.7 34.0 115.9 0.088
MS4 City of Long Beach 0.463 9.31 31.71 0.024
MS4 CalTrans 0.032 0.641 2.18 0.0017
LAs
Air deposition 97.6 0.67 710 1.08
Bed sediments (23.1) 60.7 (521.3) 7.88
Current Load (Table 4-6) 178.4 105.9 542.1 3.524
Overall reduction 57% 1% 38% 0%
OQuter Harbor - TMDL 81.6 112.1 360.1 9.7
WLAs
MS4- LA County et al 0.91 26.1 815 0.105
MS4 City of Long Beach 0.63 18.1 56.4 0.073
MS4 CalTrans 0.0018 0.052 0.162 0.00021
TIWRP = POTW
80.4 183.6 1845 1.056
(CTR & MGD***)
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Waterbody/source | Total Cu| Total Pb | Total Zn | PAHs total
LAs
Air deposition 17.9 0.9 108.1 15
Bed sediments (18.2) (116) (1731) 6.964
Current Load (Table 4-6) 119.0 66.7 403.4 0.626
Overall reduction 31% 0% 11% 0%
Fish Harbor - TMDL 1.04 1.43 4.59 0.123
WLAS
MS4- LA County et al (POLA) | 0.00017 0.54 1.62 0.007
MS4 CalTrans 0.0000005 | 0.00175 0.0053 0.000021
LAs
Air deposition 0.4 0.02 2.4 0.033
Bed sediments 0.636 0.87 0.5 0.084
Current Load (Table 4-6) 1.43 0.60 4.2 0.003
Overall reduction 27% 0% 0% 0%
Cabrillo Marina -TMDL 1.32 1.81 5.8 0.156
WLAS
MS4- LA County et al (POLA) | 0.0196 0.289 0.74 0.00016
MS4 CalTrans 0.00019 0.0028 0.007 0.0000016
LAs
Air deposition 0.34 0.017 2.05 0.028
Bed sediments 1.0 1.506 3.03 0.1285
Current Load (Table 4-6) 9.2 2.3 9.14 0.236
Overall reduction 86% 21% 36% 34%
San Pedro Bay - TMDL 648 890 2858 76.6
WLAs
MS4- LA County et al 20.3 54.7 213.1 1.76
MS4 City of Long Beach 137.9 372.2 1449.7 12.0
MS4 CalTrans 0.88 2.39 9.29 0.077
MS4 Orange County** 9.8 26.4 102.9 0.85
LAs
Air deposition 36 1.8 219 2.9
Bed sediments 4429 432 865 59.0
Current Load (Table 4-6) 1251 1737 8167 3.63
Overall reduction 48% 49% 65% 0%
LA River Estuary - TMDL | 735 1009 3242 86.9
WLAS
LAR dischargers* [Cu SQV] | [Pb SQV] [Zn SQV] [PAH SQV]
MS4- LA County et al 35.3 65.7 242.0 2.31
MS4 City of Long Beach 375.8 698.9 2572.7 24.56
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Waterbody/source Total Cu | Total Pb | Total Zn | PAHSs total
MS4 CalTrans 51 9.5 34.8 0.333
LAs
Air deposition 6.7 0.046 48.9 0.075
Bed sediments 311.8 235.0 343.0 59.6
Current Load (Table 4-6) 1612 2641 20096 8.72
Overall reduction 54% 62% 84% 0%

Note: Cu, Zn & PAHSs air dep allocation = existimgdi, no reductions anticipated. MS4 and bed sedsvae expected to
reduce loads. Negative values for bed sedimentsates loads are expected to be reduced — the drabreduction may be
revised with additional monitoring results. Seecdgsion in Section 6.4.3.2.

Individual MS4 permits based on land percentaghiwithat individual watershed.

Pb air dep allocation = reduction based on new SKIB@mbient air standard proposed November 2010.

*SQV values are currently set at ERLs as discussedction 6.4.1.

*Qrange County MS4 permit is issued by the Santa Regional Board. The allocations included, hierethe Seal Beach
nearshore area, are for TMDL calculation purposeg, @nd an allocation is not assigned in the B&#&n Amendment.

***Eor TIWRP, the discharge volume at the time @frmit modification or reissuance shall be usedatoudate the mass-based
effluent limitations consistent with the assumpsi@md requirements of these WLAs.

Table 6-11. Final Concentration-Based Sediment WLA®r metals.

Concentration-based Sediment WLAs (mg/kg dry sedim)

Cadmium Chromium Mercury

1.2 81 0.15

Mercury applies to both Consolidated Slip and Fsinbor; Cd applies to Dominguez Estuary and Codatdd Slip; Cr applies
to Consolidated Slip only.

6.4.5 Compliance with TMDL — Direct Effects

These TMDLs are designed to protect the benthiarsgns in sediments of these waterbodies.
Attainment of these Direct Effects TMDLs may beiaglkd any one of three different means:

* Meet final sediment allocations in Table 6-10, iaueg.

» The qualitative sediment condition of Unimpacted.ikely Unimpacted via the
interpretation and integration of multiple linesevidence as defined in the SQO Part 1 is
met, with exception of Cr which is not included3®O Part 1.

* Sediment numeric targets are met in bed sedimewetsaothree-year averaging period.

Compliance with mass-based limits will be measatedesignated discharge points.
Compliance with concentration-based WLA for exigtsediment shall be determined by
pollutant concentrations in ambient sediment irheaaterbody. The average ambient bulk
sediment level within a waterbody at or below tedisent quality value is considered
attainment with these TMDLs. Implementation Saetdb provides more details on compliance
for these Direct Effects TMDLSs.

Interim WLAs are based on the'™®percentile of sediment data collected from 1998&20 he
use of 98 percentile values to develop interim limits is sistent with NPDES permitting
methodology. If the 9Bpercentile is equal to or lower than the numexigét, then the interim
limit is equal to the final WLA. Interim and fin&VLAs will be included in MS4 permits in
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accordance with NPDES regulations and guidanc&€@ER 144.22(d)(1)(vii)(B); US EPA
Memorandum “Revisions to the November 22, 2002 Mamdum ‘Establishing Total
Maximum Daily Load (TMDL) Wasteload Allocations (Wis) for Storm Water Sources and
NPDES Permit Requirements Based on Those WLAs v@¥ober 12, 2010)).

The allocations were designed to achieve the foligwpecific goals:

Reduction of sediment toxicity (as measured by tettal and sub-lethal tests),
Improvement of benthic organism communities,

Minimization of the negative impact of sediment heals,

Reduction of pollutant loads.

A W DN PP

Whereas certain chemicals are identified in thdd®[s as pollutants of concern, future site
specific studies may yield results that point tieeottoxicants as causative agents. The SQO —
Direct Effects Policy provides for sediment stredébstudies, which may be pursued as long as
stakeholders/responsible parties are concurr@ottguing activities supporting these TMDLs
and the goals defined above. Demonstrable impremém the SQO lines of evidence must be
provided along with progress in stressor ID studiéeogress solely in stressor ID studies is not
an acceptable substitute; thus sediment qualityaorgments must be concurrent.

6.5 Bioaccumulative/Organochlorine compounds TMDLs in minguez Channel
Estuary and greater Harbor waters

6.5.1 TMDL — Bioaccumulative$

Fish tissue levels of certain bioaccumulative coumuts are above desired numeric targets
(OEHHA Fish Contaminant Goals). DDT and PCBs (jaipply to all estuarine and marine
waters in greater Harbor area, including Cabrile@aéh Inner, Los Angeles River estuary and
eastern San Pedro Bay. Chlordane TMDLs apply toiDgoez Channel estuary, Consolidated
Slip, Fish Harbors, Los Angeles River estuary aasteyn San Pedro Bay. Dieldrin applies to
Dominguez Channel estuary and Consolidated Sligaploene applies to Consolidated Slip
only.

To address these impairments, the TMDLs have besigked to reduce contaminated sediment
levels which will result in lower corresponding jutént levels in fish tissue. This approach has
been utilized in other Los Angeles Region TMDLBal{ona Estuary TMDLs, 2007, Calleguas
Creek Organochlorine Compounds TMDLs, 2005). Hereactive sediment layer approach to
guantify the mass of allowable sediment-bound Idedsbeen used. More specifically, the
average mass of total sediment (fine and coarselesa) deposited in each waterbody annually
based on average EFDC model output (using wates Y82-2005) was approximated. This
value is the average annual (clean) sediment deposate per waterbody (Table 5-3). Then the
more protective sediment quality value of eithelLERr biota-sediment accumulation factor
(BSAF) was selected to determine desired sedinmrdentrations to attain specific fish tissue

2 Total DDT, total PCBs, total chlordane, dield@md toxaphene.
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levels. The loading capacity of contaminated sedits within each waterbody was calculated
from multiplying the sediment quality target by @neerage annual sediment deposition rate
(Equation 3; See also Appendix Ill, Part 1).

TMDL = total sediment deposition rate x SQV or BSA (Eq. 3)
where sediment deposition rate = average annua ofasediment deposited per waterbody

The loading capacities are presented in Table G-A.table also includes estimates of existing
loads, which are consistent with the values preskmt Table 4-6 and are based on the total
deposition rate multiplied by the applicable exigtsediment concentration and a conversion
factor (the existing sediment concentrations asetian the average simulated sediment
concentration from 2002-2005 in the top 5 cm ofrsedtt).

The biota-sediment accumulation factor (BSAF) aatetor the sediment concentration, the
associated food web and the desired fish tissied tevprotect wildlife or human health
consumption. The Basin Plan does not contain BSA&ishas State Board have approved any;
however, the current development of Sediment QuBl&n,Part 2 — Indirect Effects is using a
foodweb spreadsheet model to determine sedimegeoatrations (BSAFs) that correspond to
specific fish tissue levels. As described aboeenttore protective value between BSAF or ERL
was used for determining TMDLs for bioaccumulatbeenpounds. For chlordane and dieldrin,
the ERL value is lower and more protective than B&alues. The DDT sediment values are
nearly equal (ERL = 1.58, BSAF = 1.9); the morengent one was used for calculation. The
PCBs sediment value associated with fish tissueoiee stringent than the ERL sediment value
for PCBs (3.2 vs. 22.7).

The active sediment layer is a generic term fordiyeth of contaminated sediments that benthic
infauna consume or mix up via their physical movetse The sediment volume is
approximately equal to the product of waterbodyasig area and active sediment layer or depth.
The issue of active sediment layer is contingentherburrowing depth of benthic organisms
within the bioaccumulation foodweb. Studies oftheninfauna in sediment show that 95% of
benthic organisms exist within top 5 cm, yet soreetbic organisms (such as ghost shrimp)
burrow deeper down (~ 20 cm) and are also contaanigdh the bioaccumulative foodweb.

Here the active sediment layer is defined as 5 epit

Chlordane, Dieldrin and Toxaphene TMDLs and allmret are concentration-based for all
sources. Available monitoring data for these patéir bioaccumulative pollutants does not
provide sufficient detection levels to adequatedigreate the current loads. Some detections of
chlordane has been reported for a few waterbol@sever it is highly erratic and less frequent
for Dieldrin and Toxaphene. To simplify, allocatgfor these pollutants within the impaired
waters are concentration-based.

% The Sediment Quality Plan — Direct Effects desssib cm for monitoring purposes however it doesntend to
constrain or limit the sediment depth of applicépilperson. commun., C. Beegan, SWRCB). SedirQarality
Plan —Indirect Effects is still in development dras not indicated a definite number for active gt layer.
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6.5.2 Allocations — Bioaccumulatives

6.5.2.1 Wasteload Allocations — Bioaccumulatives

Wasteload Allocations are provided by waterbody smarce-type in Table 6-9 or 6-12. Mass-
based WLAs were developed for TIWRP and other psoairces that have provided discharge
flow data. (Refineries that have provided disckdtgw data along with monitoring results
receive mass-based allocations, where as otheerefs receive concentration-based allocations
because no discharge flow data has been provideddmnal Board staff.) Stormwater sources,
including Los Angeles County MS4 Permittees, Citong Beach and Caltrans, have received
individual mass-based allocations, by permittedl larea._Mass-based WLAs are applied as
annual limits. Individual mass-based WLAs for an individual MBdrmittee will be calculated
based on its share, on an area basis, of the raasd NVLA or other approved approach
available at the time final mass-based WLAs areffieéct and incorporated into the permit.

As described above in Section 5.3, the relativeedghce between the baseline and “no upland
sources” scenarios were interpreted as the watgspekcific percent contribution of the
contaminant to the bed sediments from the upstreatarsheds. These percentages were applied
to the TMDLs to determine the mass-based WLAsHerdtormwater sources. These overall
WLAs were further divided to individual, mass-basdldcations by permit based on the percent
area draining to each waterbody (see AppendibPhlt 1).

Concentration-based WLAs are identified for othmurses, such as General Construction,
General Industrial, Power Generating stations, mp@omits and irregular dischargers into
Dominguez Channel Estuary. Any future minor NPOe8nits or enrollees under a general
non-stormwater NPDES permit will also be subjedh® concentration-based waste load
allocations._Concentration-based limits are appdie daily average limits

The calculations for the allocations shown heréuied MS4 discharges from the Seal Beach
area (Orange County) to San Pedro Bay. The Or@ngety MS4 is issued by the Santa Ana
Regional Board. Allocations for the Orange Couvity4 will not be assigned in the Basin Plan
Amendment. If later monitoring demonstrates that$eal Beach MS4 discharges do not
support the goals of the TMDL, a revision to thidDL in conjunction with the Sana Ana
Region may be developed.

6.5.2.2 Load Allocations — Bioaccumulatives

Load Allocations are provided by waterbody and settype in Table 6-12. Mass-based LAs
are identified for non-point sources, existing seehts and direct air deposition. Direct air
deposition allocations are included for total DDAsked on atmospheric monitoring results
collected close to Los Angeles/Long Beach Harb@@AQMD Wilmington station in 2006
(SCCWRP presentation, 2007). Chemical-specifidefosition values (DDT = 29 ngifday)
were multiplied by the surface area of each waigylio produce direct deposition allocations.
Direct deposition allocations for PCBs are notudeld since air deposition (air to water) has
been measured to be less than water to air flugdédordane and dieldrin were not measured in
the 2006 air deposition study. Mass-based WLAsheilapplied as annual limits
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Air deposition allocations for DDT are based orséirg loads; with no reductions anticipated
this consumes the available loading capacity. D&ad lallocations for bed sediments are
negative values, with exception of those for the Bmgeles River Estuary, indicating that DDT
loads must be reduced. (Each negative DDT bednsediallocation may alternatively be
interpreted as zero, or interpreted as minimaldgomulation into the food web.) The amount
of DDT load reduction may be revised based on &taonitoring results. For example, if
future air deposition studies show lower existiirgdaposition DDT loads or, if future DDT
sediment characterization studies show lower exjdted sediment DDT loads, then DDT
allocations may be adjusted.

Note: If, at some point in the future, a non-pa@atirce is considered subject to NPDES or
WDR regulations, then the corresponding load atioognumeric value) may switch to
wasteload allocation columns.

Table 6-12. TMDLs and Allocations (dyr) — Bioaccumulative Compounds by
waterbody/source. Sediment values are based on wet sediment layer = 5cm depth.

Waterbody/source DDT total | PCBs total
DomCh Estuary — TMDL 3.90 7.90
WLAs
MS4- LA County et al 0.250 0.207
MS4 City of Long Beach 0.007 0.006
MS4 CalTrans 0.004 0.004
LAs
Air deposition 6.01 n/a
Bed sediments (2.4) 7.7
Current Load (Table 4-6) 54.0 57.5
Overall reduction 93% 86%
Consolidated Slip - TMDL | 0.56 1.14
WLAs
MS4- LA County et al 0.009 0.004
MS4 CalTrans 0.00014 0.00006
LAs
Air deposition 1.56 n/a
Bed sediments (1.00) 1.13
Current Load (Table 4-6) 49.0 83.9
Overall reduction 99% 99%
Inner Harbor - TMDL 3.56 7.22
WLAs
MS4- LA County et al 0.051 0.059
MS4 City of Long Beach 0.014 0.016
MS4 CalTrans 0.0010 0.0011
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Waterbody/source DDT total | PCBs total
LAs
Air deposition 129 n/a
Bed sediments (125) 7.14
Current Load (Table 4-6) 21.67 29.51
Overall reduction 84% 76%
Outer Harbor - TMDL 3.79 7.68
WLAs
MS4- LA County et al 0.005 0.020
MS4 City of Long Beach 0.004 0.014
MS4 CalTrans 0.000010 0.00004
TIWRP = POTW
(CTR & MGD*) 12.7 0.37
LAs
Air deposition 173 n/a
Bed sediments (182) 7.28
Current Load (Table 4-6) 30.8 34.7
Overall reduction 88% 78%
Fish Harbor - TMDL 0.048 0.098
WLAs
MS4- LA County et al 0.0003 0.0019
MS4 CalTrans 0.0000010 0.000006
LAs
Air deposition 3.9 n/a
Bed sediments (3.85) 0.10
Current Load (Table 4-6) 0.168 0.075
Overall reduction 71% 0%
Cabrillo Marina -TMDL 0.061 0.124
WLAs
MS4 LAC DPW 0.000028 0.000025
MS4 CalTrans 0.00000028 0.00000024
LAs
Air deposition 3.3 n/a
Bed sediments (3.22) 0.12
Current Load (Table 4-6) 1.66 1.06
Overall reduction 96% 88%
Inner Cabrillo Beach -
TMDL 0.04 0.09
WLAs
MS4- LA County et al | 0.0001 0.0003
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Waterbody/source DDT total | PCBs total
LAS

Air deposition 3.5 n/a

Bed sediments (3.5) 0.09
Current Load (Table 4-6) 0.98 0.31
Overall reduction 96% 72%
San Pedro Bay - TMDL 30.1 61.0

WLAs

MS4- LA County et al 0.049 0.44

MS4 City of Long Beach 0.333 3.01

MS4 CalTrans 0.002 0.019

MS4 Orange County** 0.024 0.213

LAS

Air deposition 350 n/a

Bed sediments (320) 57.3
Current Load (Table 4-6) 205.2 110.7
Overall reduction 85% 45%
LA River Estuary - TMDL | 34.1 69.2

WLAs

MS4- LA County et al 0.100 0.324

MS4 City of Long Beach 1.067 3.441

MS4 CalTrans 0.014 0.047

LAR dischargers* [DDT SQV] | [PCB SQV]
LAS

Air deposition 8.9 n/a

Bed sediments 24.09 65.3
Current Load (Table 4-6) 231.6 402.2
Overall reduction 85% 83%

Note: DDT air dep allocation = existing load, nduetions anticipated. Negative values for bed sedisindicate DDT loads
are expected to be reduced-the amount of reduct@nbe revised with additional monitoring resul&ee discussion in Section

6.5.2.2.

Individual MS4's based on land percentage withit thdividual watershed.
PCBs air dep value n/a since monitoring resultsvstax from water to air.

*SQV values are currently set at the more proteatiVERLS or BSAFs as discussed in section 6.5.1.

*Qrange County MS4 is issued by the Santa Ana &eaiBoard. The allocations included, here, fer $eal Beach nearshore
area, are for TMDL calculation purposes, only ané#ocation is not assigned in Basin Plan Amendmen

***Eor TIWRP, the discharge volume at the time @frmit modification or reissuance shall be usedatoudate the mass-based
effluent limitations consistent with the assumpsi@md requirements of these WLAs.

Bed sediment concentration-based allocations aigreed for chlordane in Dominguez Channel
Estuary, Consolidated Slip, Fish Harbor, Los Angd&éver Estuary and Eastern San Pedro Bay.
Bed sediment concentration-based allocations aeaasigned for dieldrin in Dominguez
Channel Estuary and Consolidated Slip. Bed sedicm@rcentration allocations are also
assigned for toxaphene in Consolidated Slip. ThédTMand allocations are set at target
sediment concentrations; see Table 6-13.
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Table 6-13. Final Concentration-Based Sediment WL#&for other bioaccumulative
compounds.

Concentration-based Sediment WLAs (ug/kg dry sedinrg)

Chlordane Dieldrin Toxaphene

0.5 0.02 0.10

6.5.3 MOS — Bioaccumulatives

An implicit margin of safety exists in the final@tations to Dominguez Channel estuary and
greater Harbor waters. The implicit margin of $afe based on the selection of multiple
numeric targets, including targets for water, tissue and sediment among other conservative
assumptions. An explicit margin of safety must besidered and may be applied if any
chemical-specific sediment quality value is revisedipdated contingent on future sediment
guality studies. That is, there may be uncertaasigociated with revised sediment quality values
that may warrant including an explicit margin ofetg.

6.5.4 Compliance with TMDL — Bioaccumulatives

Compliance with these bioaccumulative TMDLs mayabkieved via two different means:

« Meet fish tissue targets in species resident tdMBL waterbodie$ or
* Meet final sediment allocations in Table 6-12

Implementation Section 7.5 provides more details@mpliance for these bioaccumulative
TMDLs.

6.6 Summary of TMDLs

The freshwater TMDLs within Dominguez Channel aasdxd on water column pollutants. The
loading capacity is based on meeting CTR critesranfetals in freshwaters for both Dominguez
Channel and Torrance Lateral. For downstreamesadioeiving waters — Dominguez Estuary
and greater Harbor waters, the loading capacitynfetals, organochlorine and PAH TMDLs are
based on an estimate of annual pollutant loadsctrabe delivered to sediments and still meet
the sediment targets. These TMDLs acknowledgepiblaitant load reductions are required by
watershed (stormwater) sources as well as exibiggsediments to attain the allowable loading
capacity. Water column concentration-based aliooatare also included for receiving waters;
these allocations are equal to existing CTR catéost protection of aquatic life or human health.
Reductions in air deposition are expected onlyPfioy otherwise load allocations for the other
pollutants are equal to current estimates of didegiosition. As a general rule of thumb,
reductions necessary to meet target Cu levelsalgidl attain Pb, Zn and PAHSs allocations.
Necessary copper reductions range from 25 — 87ikewlise, necessary reductions to meet DDT
or PCB levels, up to 99%, will also attain the otb®accumulative compound allocations.

* A site-specific study to determine resident sgestell be submitted to the Executive Officer fopraval.
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Direct Effects targets are presented in flexiblenn&; that is, future stressor identification site-
specific studies may yield different sediment gyalalues that correlate with desired sediment
toxicity and benthic community goals. These TMD\i#l need to be revisited and modified if
toxic pollutants outside the scope of these TMDiesidentified as causative agents.
Bioaccumulative compound TMDLs are designed toeahfish tissue targets through
contaminated sediment reductions and meeting saltwalumn criteria.

6.7 Critical Condition

TMDLs must include consideration of critical conalits and seasonal factors. Pesticides, PCBs,
PAHSs, and metals are a concern in Dominguez Chdtstabry and Greater Harbor waters due
to long-term loading and bioaccumulation effedfget weather events are likely to transport
sediments and therefore produce extensive sediradistribution into the harbors. In concert
with aqueous pollutant transfer and contaminaritisiibn properties the CTR-based water
column targets are protective of this conditiorhisTwould be considered the critical condition
for loading. The effects of pollutants in sedimand fish tissue are manifested over long time
periods. As an example, the half-life of PCBsams sediment is estimated to be 20 years,
whereas the PCBs half-life in fish is closer to H@§s, according to Gobas & Arnot (2010) and
references therein. For this reason, short termatans (e.g., annual wet and dry seasons) in
pollutant loadings are not likely to cause sigmfit variations in impairment in fish tissue or
sediments. In addition, no correlation with flowseasonality (wet vs. dry season) was found to
exist in sediment or tissue data. Given that atiooa for this TMDL are expressed in terms of
pesticides, PCBs, PAHs, and metals levels in sadtinaecritical condition is not identified based
upon flow or seasonality.

7 |MPLEMENTATION

California Water Code section 13360 precludes tegiéhal Board from specifying the method
of compliance with waste discharge requirementsiegver California Water Code section 13242
requires that the Basin Plan include an implementailan to describe the nature of actions to
be taken to achieve water quality objectives aticha schedule for action. This section
describes the proposed implementation plan to ma&eeric targets for toxic pollutants in the
Dominguez Channel and greater Los Angeles and Baagh Harbor Waters.

Compliance with the TMDL for metals and PAHs isdxh®n achieving the load and waste load
allocations and/or demonstrating attainment ofséadiment quality objectives (SQO Part 1) as
multiple lines of evidence. Compliance with the TMfor bioaccumulative compounds shall
be based on achieving the assigned loads and ieasta@llocations or, alternatively, by meeting
fish tissue targets. Compliance will require thenmation of toxic pollutants being loaded into
Dominguez Channel and the harbors, and clean apraddminated sediments lying at the
bottom of greater Los Angeles and Long Beach Harb&ischargers and responsible parties
may implement structural and or non-structural BMRd work collaboratively to achieve the
numeric targets and allocations.
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As discussed in the source analysis and allocaseaton of this TMDL, in most areas of the
harbors, contaminant concentrations in sedimenalaoge numeric targets for sediment. WLAs
and LAs may not be attainable without reducing iogsl from storm water discharges, near-
shore and on water discharges, and river influerases removal of contaminated sediment
within hotspots of the Dominguez Channel Estuary e Los Angeles and Long Beach
Harbors. SWRCB (1999b, 2003) has prioritized hotsjn these waters, including:
Consolidated Slip, and areas of Inner and Outebéfar This implementation section includes
discussion of implementation actions to addresseAf@MDLs. The implementation section
describes the following implementation processes.

1. Implement (and evaluate effectiveness of) best gemant practices (BMPs) and source
control in conjunction with the remediation actidagemove contaminated sediment as
necessary;

2. Evaluate effectiveness of controlling sediment lngdrom Los Angeles River, San
Gabriel River, and Machado Lake through implemeoabf effective TMDLSs.

3. Conduct monitoring to evaluate compliance with ¢éasgluring implementation and after
implementation actions are in place.

4. Determine if reductions in loadings from controlabources from Los Angeles River
and San Gabriel River will be required and addrsiseough revision of the TMDL.

5. Re-evaluate the WLAs and LAs, if necessary.

This implementation section also includes a scheethrl conducting the activities listed above, a
discussion of monitoring activities, and considerabf an economic analysis.

7.1 Regulation by the Regional Board

The Porter-Cologne Water Quality Control Act prasdhat “All discharges of waste into the
waters of the State are privileges, not rightstitrtikermore, all discharges are subject to
regulation under the Porter-Cologne Act includimghbpoint and nonpoint source discharges.

In obligating the State Board and Regional Boaodsddress all discharges of waste that can
affect water quality, the legislature provided 8tate Board and Regional Boards with authority
in the form of administrative tools (waste disclergquirements (WDRs), waivers of WDRs,
and Basin Plan waste discharge prohibitions) toesfdongoing and proposed waste discharges.
Hence, all current and proposed discharges musdwdated under WDRs, waivers of WDRs, a
prohibition, or some combination of these or oth@ministrative tools (e.g. Statewide Policy for
Implementation and Enforcement of the Nonpoint Seurollution Control Program). Since the
USEPA delegated responsibility to the State andddad)Boards for implementation of the
National Pollutant Discharge Elimination System DNS) program, WDRs for discharges to
surface waters also serve as NPDES permits

® See CWC sections 13260 and 13376.

97



Harbor Toxics TMDLs May 2011

The regulatory mechanisms to implement the TMDIlude, but are not limited to, general
NPDES permits, individual NPDES permits, MS4 Pesraivering jurisdictions and flood
control districts within these waters, the Statenicdustrial Storm Water General Permit, the
Statewide Construction Activity Storm Water Gendtatmit, the Statewide Stormwater Permit
for Caltrans Activities, and the authority contalne Sections 13263, 13267 and 13383 of the
Cal. Water Code. For each discharger assigned A,\t¥ile appropriate Regional Board Order
shall be reopened or amended when the order sueslsin accordance with applicable laws, to
incorporate the applicable WLA(S) as a permit regaent consistent with federal regulation and
related guidance (40 CFR 144.22(d)(1)(vii)(B); UBAMemorandum “Revisions to the
November 22, 2002 Memorandum ‘Establishing Totakivieum Daily Load (TMDL)

Wasteload Allocations (WLASs) for Storm Water Sowreed NPDES Permit Requirements
Based on Those WLAs” (November 12, 2010)).

The MS4 Permits, Caltrans Storm Water Permit, gardiPDES permits, general industrial
storm water permits, general construction stormewpérmits, and minor NPDES permits shall
be allowed a phased implementation schedule teaehhe waste load allocations. A phased
implementation approach, using a combination ofstonctural and structural BMPs could be
used to achieve compliance with the waste loadafions. The administrative record and the
fact sheets for the permits must provide reasoregsarance that the BMPs selected will be
sufficient to implement the WLAs in the TMDL.

MS4 permittees, Caltrans, and other NPDES discisingdl be required to meet the WLAs at
the designated compliance locations as definedarmMDL monitoring plan. To achieve the
necessary reductions to meet the allowable waatkdfiocations, permittees could balance
short-term capital investments directed to addngsthiis and other TMDLSs in the Dominguez
Channel watershed and greater Los Angeles and Beagh Harbor waters with long-term
planning activities for stormwater management anriggion as a whole. It should be
emphasized that the potential implementation grasediscussed belomay contributdo the
implementation of other TMDL for Dominguez Channeltershed and greater Los Angeles and
Long Beach Harbor waters. Likewise, implementatbbother TMDLs in the watershed may
contribute to the implementation of this TMDL.

Implementation by assigned responsible partiesgsired in three waterbody areas:
1. Dominguez Channel, Torrance Lateral, and Domeagthannel Estuary

2. Greater Los Angeles and Long Beach Harbor wéiteckiding Consolidated Slip)
3. Los Angeles River and San Gabriel River

The sediment targets are not necessarily ‘cleastamdards’ for dredging or capping activities;
rather they are long-term sediment concentratibasghould be attained after reduction of
external loads, targeted actions addressing integsarvoirs of contaminants, and
environmental decay of contaminants in sedimerdirBent remediation or dredging activities
are reviewed in different regulatory processes.(€WA Section 404; Marine Protection,
Research, and Sanctuaries Act; Rivers and HarbctjsaAd often take into account numerous
factors, including yet not limited to: depth armlume of dredge materials, cost, disposal
options, navigation and potential redistribution.
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7.2 Responsible Parties and Potential Implementation &tegy

TMDL implementation will be carried out by respduisi parties including, but not limited to:

1. Dominguez Channel Responsible Parties
* Dominguez Channel, Torrance Lateral, and Domind@tigannel Estuary MS4 Permittees
> Los Angeles County

Los Angeles County Flood Control District

Caltrans

City of Carson

City of Compton

City of El Segundo

City of Gardena

City of Hawthorne

City of Inglewood

City of Lawndale

City of Long Beach

City of Los Angeles

City of Manhattan Beach

City of Redondo Beach
> City of Torrance

* Individual and General Stormwater Permit Enrollees

» Other Non-stormwater Permittees

* Dominguez Channel Estuary Subgroup for bed sediangahfish:
> Los Angeles County

Los Angeles County Flood Control District

Caltrans

City of Carson

City of Compton

City of Gardena

City of Los Angeles

City of Long Beach

City of Torrance

VVVYVVVYVVYYVYVYYVYYVY

VV VYV VVYVYVY

2. Greater Los Angeles and Long Beach Harbors W&esponsible Parties

* Greater Los Angeles and Long Beach Harbor Waterd RS mittees
> Los Angeles County

Los Angeles County Flood Control District

Caltrans

City of Bellflower

City of Lakewood

City of Long Beach

City of Los Angeles

City of Paramount

City of Signal Hill

City of Rolling Hills

City of Rolling Hills Estates

City of Rancho Palos Verdes

» City of Los Angeles (including the Port of Los Ag®

V VYV VVYYVYVYVYYVYYVY
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» City of Long Beach (including the Port of Long Beac
» State Lands Commission
* Individual and General Stormwater Permit Enrollees
» Other Non-stormwater Permittees, including City.o§ Angeles (TIWRP)
* Los Angeles River Estuary Subgroup for bed sediraadtfish:
Los Angeles County
Los Angeles County Flood Control District
City of Long Beach
City of Los Angeles
City of Signal Hill
> Caltrans
» Consolidated Slip Responsible Parties subgroup
> Consolidated Slip MS4 Permittées
Los Angeles County
Los Angeles County Flood Control District
City of Los Angeles
City of Carson
City of Gardena
City of Torrance

YV VV V V

3. Los Angeles River and San Gabriel River WatatshidDLs Responsible Parties
> Los Angeles River and San Gabriel River metals TidPesponsible parties

7.3 Phased Implementation by Waterbody Area

The implementation actions described in this imm@etation section represent a range of
activities that could be conducted to achieve falllcations. The specific actions taken to
achieve the final allocations may vary to some dedrom the elements presented here based on
this evaluation and future analyses of the mosdt effsctive and beneficial mechanisms for
achieving the final allocations. To the extentgible, all ideas being considered as mechanisms
for implementing the TMDL have been included irsttmplementation plan. Future
considerations may result in other actions beingi@mented rather than the options presented.

Reductions to be achieved by each BMP will be danted and sufficient monitoring will be
put in place to verify that the required reductians achieved. When permits for responsible
parties are revised, the permits should providehaisms to make adjustments to the required
BMPs as necessary to ensure their adequate perfoemdf proposed structural and non-
structural BMPs adequately implement the waste &fadations then additional controls will
not be necessary. Alternatively, if the proposedcsural and non-structural BMPs selected
prove to be inadequate then additional structurdlraon-structural BMPs or additional controls
may be required.

6
US EPA is the regulatory oversight agency purstm@ERCLA with respect to the Superfund site witttia Dominguez Channel Estuary and

Consolidated Slip subarea, but is not identifiedaaResponsible Party under the TMDL. As the regmaoversight agency, US EPA is
responsible for choosing an appropriate remedyttiese sites. Furthermore, under CERCLA, US EPAegpansible for assuring that the
CERCLA PRPs clean up the site in compliance wittRCEA and applicable or relevant and appropriataiiregnents (ARARs) (CERCLA
section 121(d))
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Implementation actions to achieve WLA and LA wil lImplemented via an iterative process,
whereby information from each phase being usedftom the implementation of the next
phase. The project will be adjusted as necessamgdon information gained during each
implementation phase.

Phase | Implementation includes elements to retheeamount of sediment transport from point
sources that directly or indirectly discharge taidaguez Channel and the harboss important
component of Phase | will be to secure the relatips and agreements between cooperating parties an
to develop a detailed scope of work with priorities

Phase I includes the following elements:

0 Incorporate interim limits into WDRs and NPDES p#&sm

o Implementation of Structural and Non-Structural BSvRroughout Dominguez
Watershed and nearshore areas of greater LA/LBddavhters

o Implementation of effective TMDLs in Los AngelesvBi, San Gabriel River, and
Machado Lake

o Develop and initiate monitoring program

Phase Il will include the implementation of siteesfiic cleanup actions for areas identified as
high-priority in Phase | according to prioritizatiassessment completed by responsible parties
and approved by the Regional Board in Phase Isé’hawvill also include implementation of
additional BMPs and site remedial actions upstraathin the Los Angeles and Long Beach
Harbors, as determined to be effective based osubeess of upstream source control, TMDL
monitoring data evaluations, and WRAP and Sediriventagement Plan-directed activities
implemented during Phase I. Responsible partidgewelop, prioritize, and implement Phase
Il elements based on data from the TMDL monitognggram and other information from
special studies. Possible actions include additistructural and non-structural BMPs
throughout the watershed by municipalities, cowmt@altrans, and others. It is expected that
Phase Il will include the majority of any necesssegiment removal activities.

Phase Il should be designed by responsible padiashieve all allocations by the end of Phase
II. Phase lll is provided to allow for any necaysallow-on activities due to the scope and
complexity of the TMDL goals.

Phase Il will includes implementation of secondang addition remediation actions as
necessary to be incompliance with final load altmee by end of implementation period.

7.3.1 Dominquez Channel, Torrance Lateral, and Dominqu€hannel Estuary

Responsible parties can implement a variety of @amantation strategies to meet the required
WLAs and LAs, such as non-structural and structBMPs, diversion and treatment to reduce
sediment transport from the watershed to Domingiiennel and Greater Harbor waters, and
sediment removal activities.

Nonpoint source elements include legacy sedimerdtsaa deposition across Dominguez
Channel and Harbor waters. The sediment loadatltwes for the contaminated bed sediments
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are assigned to the Cities of Long Beach and Lagehss and the State Lands Commission,
which have responsibility for remediation of thentaiminated sediments.

= Phase |

The purpose of the Phase | implementation is tagedhe amount of sediment transport
from point sources that directly or indirectly disege to Dominguez Channel and the
Harbor waters. Phase | should include watersheg-vwmnplementation actions. Important
components of Phase | should be to secure theéoredaips and agreements between
cooperating parties and to develop a detailed sobp®rk with priorities.

Potential watershed-wide non-structural BMPs inelatbre frequent and appropriately
timed storm drain catch basin cleaning, improveeestcleaning by upgrading to vacuum
type sweepers, and educating residents and inésistibout good housekeeping practices.
Structural BMPs may include the placement of stoatewtreatment devices designed to

reduce sediment loading, such as infiltration thexs¢ vegetated swales, and/or filter strips at

critical points in the watershed. Structural BMRay also include diversion and treatment

facilities to divert runoff directly, or provide pture and storage of runoff and then diversion

to a location for treatment. Treatment optionsetduce sediment could include sand or
media filters.

The Los Angeles County Flood Control District (Bist) owns and operates Dominguez
Channel; therefore, the District and the citieg thecharge to Dominguez Channel shall
each be responsible for conducting implementatatioms to address contaminated

sediments in Dominguez Channel. Responsible garti®ominguez Channel shall develop
a Sediment Management Plan to address contamisatiahent in Dominguez Channel and
Dominguez Channel Estuary.

Sediment conditions shall be evaluated througlstdiment Quality Objective (SQO)
process detailed in the SQO Part 1. If chemicalsinvsediments are contributing to an
impaired benthic community or toxicity, then caisaagent(s) shall be determined using
SQO recommended procedures, SQO Part 1 (VIl.mpatted sediments shall be included
in the list of sites to be managed.

= Phase Il

Phase Il should include the implementation of addél BMPs and site remedial actions, as
determined to be effective based on the succeggstfeam source control, evaluation of
TMDL monitoring data collected during Phase I, éadjeted source reduction activities as
identified in Phase |. Regional responsible parsieould develop, prioritize, and implement
Phase Il elements based on data from the TMDL raong program and other available
information from special studies. Possible actimatude implementation of additional
structural and non-structural BMPs throughout tla¢enshed by municipalities, LA County,
Caltrans, and others. Phase Il should includenipéementation of site-specific cleanup
actions for areas identified as high priority ie thominguez Channel Estuary and in
accordance with the Sediment Management Plan.
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- As management actions are planned for a contandiisé® site-specific cleanup
criteria should be determined following protocdiattare consistent with state and
national guidance. The site improvements shoulddodirmed through a sediment
monitoring program.

- There are two Superfund sites located within Dom@zgyChannel Watershed: the
Montrose Superfund Site and the Del Amo Superfutel $he US EPA has not yet
reached a final remedial decision with respecteitain of the Montrose Superfund
Site Operable Units (OUs) that remain contaminatitd DDT, including the on-
and near-property soils (OU1), the current storntewpathway (OU2), and the
“Neighborhood Areas” (OU4 and OU6). The TMDL, wsste load and load
allocations, and other regulatory provisions o tiMDL may be applicable or
relevant and appropriate requirements (ARARS) afosi in Section 121(d) of the
Comprehensive Environmental Response, Compensatiain,.iability Act (42
U.S.C. 88 9621(d)) for those OUs. The TMDL for DBfould be taken into
account in the course of the remedial decision-ngagrocess. The Regional Board
requires the City of Los Angeles and/or Los Angé&lesinty, should they decide to
take action that impacts one of the OUs, shall glbngith US EPA’s Superfund
Division in advance of such action.

= Phase Il

Phase Il should include implementation of secondad additional remediation actions as
necessary to be in compliance with final allocatiby the end of the implementation period.
TMDLs to allocate additional contaminant loads kestw dischargers in the Dominguez
Channel, Torrance Lateral and Dominguez Channeldegisubwatersheds may also be
developed, if necessary.

7.3.2 Greater Los Angeles and Long Beach Harbor Watensc{uding Consolidated Slip)

Responsible parties can implement a variety of @mantation strategies to meet the required
WLAS, such as non-structural and structural BMIpsl/@r diversion and treatment to reduce
sediment transport from the nearshore watershdtetGreater Harbor waters.

= Phase |

The purpose of Phase | implementation is to retdhuie@mount of sediment transport from
point sources that directly or indirectly dischatgehe Harbor waters. Phase | should
include actions to be implemented throughout thesteore watershed and specific
implementation actions at the Ports. Importantgonents of Phase | should be to secure
the relationships and agreements between coopgizdities and to develop a detailed scope
of work with priorities.

Potential watershed-wide non-structural BMPs inelatbre frequent and appropriately
timed storm drain catch basin cleaning, improveeestcleaning by upgrading to vacuum
type sweepers, and educating residents and indsistiout good housekeeping practices.
Structural BMPs may include the placement of stoatewtreatment devices designed to
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reduce sediment loading, such as infiltration thexsc vegetated swales, and/or filter strips at
critical points in the watershed. Structural BMRay also include diversion and treatment
facilities to divert runoff directly, or provide pture and storage of runoff and then diversion
to a location for treatment. Treatment optioneettuce sediment could include sand or
media filters.

Implementation actions at the Ports should be dgeel to address different sources that
contribute loading to the Harbors such as Port-waicterities and associated control
measures for water and sediment, control measonmesitice the discharges from various
land uses in the Harbors, nearshore dischargesgraméhter discharges. The
implementation actions described in iWater Resources Action PIfWRAP) adopted by

the Port of Los Angeles and the Port of Long Beagnesent a range of activities that could
be conducted to control discharges of pollutednsteaiter and contaminated sediments to the
Harbors.

To meet necessary reductions in sediment bed leaBisdiment Management Plan shall be
developed by the dischargers assigned a sedimdrnbae LA, the Cities of Los Angeles and
Long Beach and the State Lands Commission. Phagd@démentation elements for the
improvement of the Harbors’ sediment quality shdagdconducted through the continuation
of source reduction, source control, and sedimentagement. Below are proposed
implementations actions that may be implementdehase | or Phase Il to improve sediment
quality at the ports:

- Removal of Contaminated Sediment within Areas oftinConcern Planned removal
programs are in place for IR Site 7 (former Nawility in the Port of Long Beach) and
Berth 240 (former Southwest Marine facility in tRert of Los Angeles). Contaminated
sediment will be removed by Port of Long Beach Bod of Los Angeles.

- Sediment Management Plan, Prioritization Assessiioer@@ontaminated Sediment
Management.Sediment will be evaluated through the Sedimarlify Objective
(SQO) process detailed in the SQO Part 1. If chalmiwithin sediments are
contributing to an impaired benthic community axitity, then causative agent(s) will
be determined using SQO recommended procedures,Fa@O (VII. F.). Impacted
sediments will be included in the list of sitedbdmanaged. The sites to be managed by
the Ports will be prioritized for management andmed with Port projects when
feasible. This process will prioritize managemefifidrts on sites that have the greatest
impact to the overall health of the benthic commuand allow sites with lower risks to
be addressed in later phases when opportunitiebeanupled to capital projects. As
management actions are planned for a contaminagedise-specific cleanup criteria
will be determined following port-established protés that are consistent with state and
national guidance. The site will then be managetithe improvements confirmed
through a sediment monitoring program. A flow ¢tsrowing a potential sediment
monitoring and priority assessment program is idetlin Figure 7-1.

104



Harbor Toxics TMDLs

Sediment monitorig progran

v

Sediment chemistry above EF |

A 4

—

May 2011

Sediment chemistry below ERLS|
and associated sediment target
for fish tissue if reauire

b

v

No further action
Continue monitorin

Conduct SQO evaluation to determine i
sediments are impact

A 4

v

Impacts are clearly

understood and <
remediation opportunities
are present

SQO Phase 1 determines sediment ar
“possibly impacted”, “likely impacted” or
“clearlv impacted

A 4

A 4

Use SQO recommended stressor
identification approach to confirm and
characterized pollutants impacts and
submit result to RB for determination

SQO Phase 1 determines sediment ar
“likely unimpacted” or “unimpacted” and
fish tissue targets are meet if required

v

No further action
Continue monitorin

Impacts not due to

Benthic organisms are impaired due to
elevated chemicals in thedimen

A 4

risk-based
to prioritize
remediation
actions

site data to

* Rank sites using

decision criteria

* Collect additional

facilitate ranking

contaminants of conce

'

A 4

* Special Studies will be conducted to
identify pollutants causing impairmen

* Revised or develop TMDL to address
impairments

* Continue monitoring

t

Attenuation will result in Continue monitoring to
»|  necessary improvement > confirm compliance

Identify other

sources/ongoing sources Revise TMDL to assign
P of contaminants »|  appropriate allocations

A 4

A 4

plans

Incorporate sites to be managed by th
Ports into their sediment managemen

[¢]

v

of similar sites

Develop site-specific (risk-based)
cleanup targets for each site of group

v

Remediate si

'

Confirmation testing
Continue monitoring

Figure 7-1. Proposed Sediment Monitoring Program ad Priority Assessment Flowchart.

105

U




Harbor Toxics TMDLs May 2011

- Superfund Site§.wo Superfund sites are located in Dominguez ChHamagershed: the
Montrose Superfund Site (DDT) and the Del Amo Stipet Site (benzene). Montrose
Superfund Site includes multiple operable units $Which are identified as
investigation areas potentially containing siteatetl contamination. These Superfund
Sites are located in a community known as Harbdeway, which is situated mostly in
the City of Los Angeles and partially in unincoratad land in Los Angeles County.
Harbor Gateway lies within the Kenwood Drain sulewstied, which discharges
stormwater into Torrance Lateral which flows doweain into saline waters of
Dominguez Channel Estuary and Consolidated Slip. Tidrrance Lateral, Dominguez
Channel Estuary and Consolidated Slip (OU2) corgadiments contaminated with
multiple pollutants including DDT (potentially frorarious sources). The US
Environmental Protection Agency (US EPA) has beerkimg with other government
agencies and local agencies including the Cityasf Angeles and Los Angeles County
to ensure the protection of both the environmedt@ublic health in the areas
surrounding these Superfund sites.

The US EPA has not yet reached a final remediakagrwith respect to certain of the
Montrose Superfund Site Operable Units (OUs) thatain contaminated with DDT,
including the on- and near-property soils (OU1g, thirrent storm water pathway
(OU2), and the “Neighborhood Areas” (OU4 and OUBhe TMDL, its waste load and
load allocations, and other regulatory provisiohths TMDL may be applicable or
relevant and appropriate requirements (ARARS) afosth in Section 121(d) of the
Comprehensive Environmental Response, Compensanain..iability Act (42 U.S.C.
88 9621(d)) for those OUs. The TMDL for DDT shouble taken into account in the
course of the remedial decision-making process.

Also, US EPA Superfund does not need to make ad@ingecision prior to individual
or collective action (by City of LA and/or CountyIoA) to clean up sediments within
the OU2 stormwater pathway. The City of Los Angelad/or Los Angeles County,
should they decide to take action that impactsajribe OUs, shall consult with US
EPA'’s Superfund Division in advance of such actibne goal of consultation is to
ensure the proposed sediment cleanup will not agtgahe situation or further
interfere with the site. The Montrose surroundanga is shown in Figure 7-2.
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= Phase |l

Phase Il should include the implementation of addél BMPs and site remedial actions
including sediment removal in the nearshore watgt€ind in the Harbors, as determined to
be effective based on the success of upstreamesoantrol, TMDL monitoring data
evaluations, WRAP activities implemented during $¢hi and targeted source reduction
activities as identified in Phase I. Responsiladips should develop, prioritize, and
implement Phase Il elements based on data fromiMi2L monitoring program and other
available information from special studies. Pdsséttions include additional structural and
non-structural BMPs throughout the watershed.

Phase Il should include the implementation of sgeeific cleanup actions for areas
identified as high priority in the Harbor watersdgrer the Sediment Management Plan.

= Phase Il

The purpose of Phase Il is to implement secondadyadditional remediation actions as
necessary to be in compliance with final waste laad load allocations by the end of the
TMDL implementation period.

7.3.3 Los Angeles River and San Gabriel River

Responsible parties in these watersheds are implkemgeother TMDLSs, which will directly or
indirectly support the goals of this TMDL.

= Phase |

Responsible parties for each watershed shall subRéport of Implementation to describe
how current activities support the downstream TMDL.

= Phases Il and llI

Implementation actions may be developed and redjuir®hases Il and Il as necessary to
meet the targets in the Greater Harbor waters. T#/i0 allocate contaminant loads
between dischargers in the Los Angeles and Sané&bvers watersheds may also be
developed, if necessary.

7.4 Special Studies and Reconsiderations

Special studies may be used to refine source amssess, assign appropriate allocation based on

updated information from the results of implemeptatctions and monitoring program, and
help focus implementation efforts. Regional Bostadf also recognize that the TMDL targets,
allocations, and proposed implementation actiorredch those targets and allocations will
change due to changes in policies anticipated SQOIP In addition, improved air deposition
studies may be used to refine air deposition aliona. The results of special studies submitted
to the Regional Board’s EO will be considered dgisabsequent TMDL reopeners. In addition,
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it may be necessary to make adjustments to the Théde responsive to new State policies
including, but not limited to, SQO Part II; toxigipolicy; possible changes to air quality criteria
and other regulations affecting air quality.

If appropriate, the TMDL will be reconsidered by tRegional Board at the end of Phase | to
consider completed special studies or policy chandes allocation-specific data are collected,
interim targets for the end of Phase Il may be tified.

Below is list of potential optional special studteat may be conducted by responsible parties:

Optional Special Study - Stressor Identification Sidies

Outlined in the Phase | SQOs is a stressor ideatitin (stressor ID) process that is intended
to be completed in order to identify the specibmstituents causing sediment quality
impairments. Given the recent adoption of the Bh&QOs, stressor IDs have not been
completed within the waterbodies addressed by trddis TMDLs. As a stressor ID
process has not been completed, no individual taast has been identified as directly
causing or contributing to impairment in a manrarsistent with the State’s sediment
quality objectives.

A stressor ID study consists of the developmentiarpdementation of a work plan to:

(1) confirm and characterize pollutant-related istpa(2) identify specific pollutants; and

(3) identify pollutant sources. The stressor IDgarss outlined in Section VII.F of the Phase
| SQOs and the NPDES receiving water and effluemt process outlined in Section VI.B

of the Phase | SQOs provide the scientific basisaanapproved regulatory process for
identifying and addressing specific constituentssgag sediment quality impairments. Work
plans consistent with the Phase | SQOs stressetu@ly approach must be submitted for
Regional Board EO approval. The results of thecgl studies will submitted to the
Regional Board and maybe used to revised the teget allocation if determine by the
Regional Board to be sufficient and appropriate.

Optional Special Study — Further characterization & direct air deposition loadings for
heavy metals and legacy pesticides

Allocations of certain pollutants in certain watedes are confounded by preliminary
estimates of pollutant loading via direct depositimto waterbody surface area. Additional
monitoring of these pollutants at air samplingsiteore closely resembling the respective
waterbody will help characterize these loadingsnited data exist for dry deposition so this
could be extended over longer timeframes. Measemngsrof wet deposition for each
pollutant may also be appropriate to estimate gpodition more completely. Results could
provide data to reconsider pollutant-specific aloans in this TMDL.

Optional Special Study - Evaluation of Los AngeleRiver and San Gabriel River
Loadings to the Harbors

This special study will evaluate whether or notlteding from Los Angeles River and San
Gabriel have the potential to re-contaminate thebbl@d and the results from this study will
be used to determine if reductions in loadings foamtrollable sources from Los Angeles
River and San Gabriel River will be required andradsed through revision of the TMDL.
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= Optional Special Study - Sediment and Fish Tissueihkage Studies
A relationship between sediment constituent comaénns and fish tissue constituent
concentrations exists; however, the quantificatbthat relationship (i.e., what
concentrations in sediment lead to levels of camaefish) is not well understood in the
waterbodies addressed in the Harbors TMDLs. Pmaifag special studies to develop a more
comprehensive understanding of the link betweemsat constituent concentrations and
fish constituent concentrations may affect allawadiassociated with bioaccumulative
pollutants addressed in the TMDL. Additionally, @@hining the range and habitat of
specific fish populations within the receiving wdtiedies can help guide implementation
actions and the attainment of targets. That &,specific fish populations’ range and
habitats are known, then the fish tissue qualitylwa compared to the sediment quality for
areas within the fish populations’ range and h&hitd hese investigations may also be based
on applying Phase 1l SQOs (currently being devedppar an understanding of the
continuing level of impairment.

Completion of studies linking sediment pollutanhcentrations with fish tissue pollutant
concentrations and evaluating the range and haijisggiecific fish populations may be used
to evaluate the attainment of targets, guide futmgementation actions, and may lead to
changes in TMDL targets, WLAs and LAs. Work plamg€omplete such studies must be
submitted for Regional Board EO approval.

7.5 Compliance with Allocations and Attainment of Numeic Targets

The goal of the TMDL is to restore all of the beaied uses of Dominguez Channel and Greater
Los Angeles and Long Beach Harbor Waters througgtinahent of water and sediment quality
objectives.

Compliance with the TMDL shall be determined throwgater, sediment, and fish tissue
monitoring and comparison with the TMDL waste l@amtl load allocations and numeric targets.
Compliance with the sediment TMDL for metals andHP@ompounds shall be based on
achieving the loads and waste load allocationaltetnatively, demonstrating attainment of the
SQO Part 1 through the sediment triad/multipledioéevidence approach outlined therein.
Compliance with the TMDLs for bioaccumulative corapds shall be based on achieving the
assigned loads and waste load allocations in veaigisediment or, alternatively, by meeting fish
tissue targets.

The compliance point for the stormwater WLAs shallat the storm drain outfall of the
permittee’s drainage area. Alternatively, if starater dischargers select a coordinated
compliance monitoring option, the compliance péamntthe stormwater WLA may be at storm
drain outfalls or at a point in the receiving watghich suitably represents the combined
discharge of cooperating parties discharging to Dgoez Channel and Greater Los Angeles
and Long Beach Harbor waters. Depending on paldB#Ps implemented, alternative
stormwater compliance points may be proposed lporesble parties subject to approval by the
Regional Board Executive Officer. The compliano&(s) for responsible parties receiving

110



Harbor Toxics TMDLs May 2011

load allocations shall be in the receiving waterthe bed sediments of the Dominguez Channel
and the Greater Los Angeles and Long Beach waters.

7.6 Monitoring

Monitoring is required to measure the progressotiipant load reductions and improvements in
water and sediment quality and fish tissue. Ti@rmation presented in this section is intended
to be a brief overview of the goals of the moniigri Special studies may be planned to improve
understanding of key aspects related to achieveofdMLAs and LAs, restore the beneficial
uses, and to assist in the modification of strdtand non-structural BMPs if necessary. The
goals of monitoring include:

= To determine compliance with the assigned wasta éoal load allocations.

= To monitor the effect of implementation actionspwsed by responsible parties to improve
water and sediment quality including proposed s$tmat and non-structural BMP to reduce
storm water run-off and sediment loading, and raatexh actions to remove contaminated
sediment.

= To monitor contaminated sediment level in the heslamd determine if additional
implementation action should be required.

= To implement the monitoring in a manner consistétit other TMDL implementation plans
and regulatory actions within the Dominguez Chanvegkrshed.

Monitoring by assigned responsible parties is neglin three waterbody areas:

1. Dominguez Channel, Torrance Lateral, and Domeagthannel Estuary
2. Greater Los Angeles and Long Beach Harbor Wéiteckiding Consolidated Slip)
3. Los Angeles River and San Gabriel River

Monitoring shall be conducted under technicallyrappiate Monitoring and Reporting Plans
(MRPs) and Quality Assurance Project Plans (QAPPRe MRPs shall include a requirement
that the responsible parties report compliancereimdcompliance with waste load and load
allocations as part of annual reports submittetthécRegional Board. The QAPPs shall include
protocols for sample collection, standard analyficacedures, and laboratory certification. All
samples shall be collected in accordance with SWAMocols. Monitoring Plans shall be
submitted nine (9) months after the effective adtine TMDL for public review and,
subsequently, Executive Officer approval.

Monitoring shall begin six months after the moniitgrplan is approved by the Executive
Officer. Responsible parties assigned both WLA® lafss may submit one document that
addresses the monitoring requirements (as desdiéedy) and implementation activities for
both WLAs and LAs. Responsible parties shall siwlamnual monitoring reports.
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The Regional Board Executive Officer may reducetease, or modify monitoring and reporting
requirements, as necessary, based on the restitts ®DL monitoring program. Currently,
several of the constituents of concern have nuntargets that are lower than the readily
available detection limits. As analytical methaasl detection limits continue to improve (i.e.,
development of lower detection limits) and beconmerenvironmentally relevant, responsible
parties shall incorporate new method detectiontéinm the MRP and QAPP.

7.6.1 Dominguez Channel Freshwater, Torrance Lateral, @ominguez Channel Estuary
Compliance Monitoring Program

For Dominguez Channel, Dominguez Channel Estuany,Taorrance Lateral, water and total
suspended solids samples shall be collected atuthet of the storm drains discharging to the
channel and the estuary. Fish tissue samplestshabbllected in receiving waters of the
Dominguez Channel Estuary. Sediment samples sbalbllected in the estuary.

Responsible parties listed above for Dominguez @bk orrance Lateral, and Dominguez
Channel Estuary are each responsible for condueatatgr, sediment, and fish tissue monitoring.
However, they are encouraged to collaborate ordinate their efforts to avoid duplication and
reduce associated costs. Stormwater dischargegreooadinate compliance with the TMDL.
Compliance with the TMDL may be based on a cootdthd1RP. Dischargers interested in
coordinated compliance shall submit a coordinat&PMhat identifies stormwater BMPs and
monitoring to be implemented by the responsibleigsar Under the coordinated compliance
option, the compliance point for the stormwater VéLghall be storm drain outfalls which
suitably represent the combined discharge of cadipey parties.

Water samples and total suspended solids sampldsevaollected during two wet weather and
one dry weather events each year. The first Isigen event of the season shall be included as
one of the wet weather monitoring events. Water@as and total suspended solid samples will
be analyzed for metals, DDT, PCBs, Benzo[a]antteaacBenzo[a]pyrene, Chrysene,
Phenanthrene, and Pyrene. Sampling shall be asbtgrecollected sufficient volumes of
suspended solids to allow for analysis of the digiellutants in the bulk sediment.

In addition to TMDL constituents, general water rcigry (temperature, dissolved oxygen, pH,
and electrical conductivity) and a flow measurenmititbe required at each sampling event.
General chemistry measurements may be taken iaboeatory immediately following sample
collection, if auto samplers are used for sampliecton or if weather conditions are unsuitable
for field measurements.

Sediment monitoring program shall be developedyreement with the selected method for
compliance and all samples shall be collected aoatance with SWAMP protocols.

a) If ERLs compliance method is selected, sedimbamistry samples will be collected
every two years for analysis of general sedimeatityuconstituent and full chemical suite as
specified in SQO Part 1. In addition, benthic camity effects shall be assessed in the
Dominguez Channel estuary.
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b) If SQO compliance method is selected, sedimeatistry samples shall also be collected
every five years (in addition to, and in betweére, $ediment triad sampling events as
described below), beginning after the first sedittgad event to evaluate trends in general
sediment quality constituents and listed constisieglative to sediment quality targets.
Chemistry data without accompanying sediment tdiaig shall be used to assess sediment
chemistry trends and shall not be used to detergongliance.

Sediment quality objective evaluation as detaitethe SQO Part 1 (sediment triad sampling)
shall be performed every five years in coordinatiotin the Biological Baseline and Bight
regional monitoring programs, if possible. Samplamd analysis for the full chemical suite, two
toxicity tests and four benthic indices as spedifireSQO Part 1 shall be conducted and
evaluated. If moderate toxicity as defined in 8@O Part 1 is observed, results shall be
highlighted in annual reports and further analgsid evaluation to determine causes and
remedies shall be required in accordance with theagproved monitoring plari.ocations for
sediment triad assessment shall be specified iMRE to be approved by the Executive Officer.
The sampling design shall be in compliance withSKEO Part 1 Sediment Monitoring section
(VILE.).

Fish tissue samples will be collected every tway@ad analyzed for chlordane, dieldrin,
toxaphene, DDT, and PCBs. The target speciesibtminguez Channel estuary shall be
selected based on the local abundance and fiskatsikhe time of field collection. Tissues
analyzed will be based on most common preparatiothe selected fish species.

7.6.2 Greater Harbor Waters Compliance Monitoring Program

Responsible parties listed above for Greater HaWaters, Eastern San Pedro Bay are jointly
responsible for implementing the monitoring prograft a minimum, monitoring shall be
conducted at the locations and constituents listddble 7-1 for water column, total suspended
solid, and sediment. The exact location of momtpsites shall be specified in the monitoring
plan to be approved by the Executive Officer. Dgraspects of the remedial action(s) for the
Montrose Superfund Site that may mobilize sedimantsassociated pollutants from the on- or
near-property soils or “Neighborhood Areas”, itesommended that US EPA, as the regulatory
oversight agency, require that Potentially Resgmad?arties (PRP) implement monitoring to
evaluate pollutant loads and concentrations leathiegsite and surrounding area, as well as
pollutant concentrations in the bed sediments ahidguez Channel Estuary and Consolidated
Slip and coordinate such monitoring with other TMBdmpliance monitoring.

Sediment quality objective evaluation as detaitethe SQO Part 1 (sediment triad sampling)

will be performed every five years for compliancencurrently with the Biological Baseline and
Bight programs. Full chemical suite, two toxidigsts and four benthic indices will be

conducted and evaluated. If moderate toxicityefndd in the SQO Part 1 is observed, results
shall be highlighted in annual reports and furtrealysis and evaluation to determine causes and
remedies shall be required in accordance with thegproved monitoring plarBampling

design locations for whole waterbody assessmetfitlslhaubmitted to the Regional Board for
approval.
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Sediment chemistry samples will also be collecteldeatween every five year of the sediment
guality objective evaluation for analysis of genaediment quality constituents (GSQC) and
listed constituents in Table 7-1. The chemistrglgsis shall be used to assess sediment
chemistry trend and will not be used to determioiliance. All samples will be collected in
accordance with SWAMP protocols.

Water samples and total suspended solids sampldsevaollected during two wet weather and
one dry weather event each year. The first largiensevent of the season shall be included as
one of the wet weather monitoring events. Geneadér chemistry (temperature, dissolved
oxygen, pH, and electrical conductivity), flow messment, and listed constituent in Table 7-1
will be required at each sampling event.

Table 7-1. List of Constituents for Analysis and Reguired Monitoring Sites and for Water

Column and Sediment Chemistry

Water Body | Station Station Location Sample Media
Name Id WATER/TSS SEDIMENT
Metals, Chlordane, DDT PCBs,

Consolidated Center of Metals, PCBs, Benzo[aJanthracene,

Slip 01 Consolidated Slip |DDT Benzo[a]pyrene, Chrysene,
Phenanthrene, Pyrene, 2-
methylnaphthalene

:_nonsefa%ﬂ)eosr 02 | East Turning Basin I\élgt?ls, PCBs,

03 \(/:Vinstteég;r:he POLA I\D/ISEI’?IS’ PCBs, Metals, T_oxicity, Benthic
. . . Community Effect
Main Turning Basin
. Metals, PCBs,
04 |north of Vincent DDT
Thomas Bridge
05 Between Pier 300 and/etals, PCBs, | Metals, Toxicity, Benthic
Pier 400 DDT Community Effect
06 Main Channel south|Metals, PCBs, | Metals, Toxicity, Benthic
of Port O’Call DDT Community Effect
Metals, Toxicity, PCBs, DDT,
Center of inner Metals. PCBs Chlordane, Benzo[a]anthracene,
Fish Harbor 07 |portion of Fish DDT : ' | Benzo[a]pyrene, Chrysene,
Harbor Dibenz[a,h]anthracene,
Phenanthrene, Pyrene
Los Angeles Outer
Los Angeles 08 Harbor between Piell Metals, PCBs, Toxicity
Outer Harbor 400 and middle DDT
breakwater
Los Angeles Outer
Harbor between the
09 southem end (_)f the |Metals, PCBs, Toxicity
reservation point andDDT
the San Pedro
breakwater
Cabirillo 10 Center of west Metals, PCBs,
Marina Channel DDT
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Water Body | Station Station Location Sample Media
Name Id WATER/TSS SEDIMENT
Inner Cabrillo 11 Center of Inner Metals, PCBs, Metals
Beach Cabirillo Beach DDT
Cerritos Channel
Long Beach 12 between the Heim |Metals, PCBs, |Metals, Toxicity, Benthic
Inner Harbor Bridge and the DDT Community Effect
Turning Basin
Back Channel_ Metals, PCBs, |Metals, Toxicity, Benthic
13 | between Turning DDT Community Effect
Basin and West Basin y
| Metals, PCBs, |Metals, Toxicity, Benthic
14 | Center of West Bas'rbDT Community Effect
15 Center of Southeast | Metals, PCBs, |Metals, Toxicity, Benthic
Basin DDT Community Effect
Long Beach 16 Center of Long BeadiMetals, PCBs, Toxicit
Outer Harbor Outer Harbor DDT y
Between the souther
17 |end of Pier J and the%etals’ PCBs, Toxicity
DDT
Queens Gate
Northwest of San
San Pedro Pedro Bay near Los | Metals, PCBs, -
Bay 18 Angeles River DDT Metals, Chlordane, PAHs, Toxicity
Estuary
19 East of San Pedro | Metals, PCBs, Metals, Chlordane, PAHs, Toxicity
Bay DDT
South of San Pedro
20 |Bay inside Metals, PCBs, Metals, Chlordane, PAHs, Toxicity
DDT
breakwater
Los Angeles River
qu Angeles 21 |Estuary Queensway Metals, PCBs, Metals, Chlordane, DDT, PCBs
River Estuary Bay DDT
22 Los Angeles River |Metals, PCBs, Metals, Chlordane, DDT, PCBs
Estuary DDT

Fish tissue samples will be collected annuallyam 8edro Bay, Los Angeles Harbor, and Long
Beach Harbor, and analyzed for Chlordane, Dieldroxaphene, DDT, PCBs. Fish targeted to

evaluate potential impacts to human health willilméed to species more commonly consumed
by humans. White croaker, a sport fish, and a pséyshall be collected and analyze to capture
contaminant concentrations in species that posbifgest risk to human health if consumed.

7.7

Implementation Schedule

The TMDL Implementation Schedule (Table 7-2) isigiesd to provide responsible parties
flexibility to implement BMPs and management stgse to address toxicity pollutant
impairments in Dominguez Channel and Greater Hanladers. Implementation consists of
development of monitoring/management plans by nesipte parties, implementation of BMPs
to address contaminant loading to the Dominguen@élaand Greater Harbor waters, and the
ports management activities to remediate the sedictntamination and protect aquatic life.
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Table 7-2. Dominguez Channel and Greater Los Angedeand Long Beach Harbor Waters
Toxic Pollutants TMDL: Implementation Schedule

Task

D

=

Task Responsible Party Deadline
Number

1 Interim allocations are met. All Responsible Parties ediffe date of

the TMDL

2 Submit a Monitoring Plan to the Los Angeles | Dominguez Channel 9 months after
Regional Board for Executive Officer approval.Responsible parties; Greater | effective date of

Harbors Responsible Parties;|the TMDL
Consolidated Slip Responsible
Parties subgroup; Los Angelgs
and San Gabriel River
Responsible Parties

3 Implement Monitoring Plan Dominguez Channel 6 months after
Responsible parties; Greater | monitoring plan
Harbors Responsible Parties; approved by
Consolidated Slip ResponsibleExecutive
Parties subgroup; Los Angelg®fficer.
and San Gabriel River
Responsible Parties

4 Submit annual monitoring reports to the Los | All Responsible parties 15 months afte
Angeles Regional Board. monitoring starts

and annually
thereafter

5 Submit an Implementation Plan and Dominguez Channel 2 years after
Contaminated Sediment Management Plan |Responsible parties; Greater | effective date of
(CSMP). The Implementation Plan and CSMPlarbors Responsible Parties; the TMDL
shall be circulated for public review for 30 |Consolidated Slip Responsible
days.The CSMP shall include concrete Parties subgroup
milestones for Executive Officer approval.

6 Submit Report of Implementation to the Los |Los Angeles and San Gabriell 2 years after
Angeles Regional Board for Executive Officer|River Responsible Parties | effective date of
approval. the TMDL

7 Submit annual implementation reports to the L84l Responsible parties 3 years after
Angeles Regional Board. Report on effective date of
implementation progress and demonstrate the TMDL and
progress toward meeting the assigned LAs and annually
WLAs. thereafter

8 Complete Phase | of TMDL Implementation PJ&ominguez Channel 5 years after
and Sediment Management Plan. Responsible parties; Greater | effective date of

Harbors Responsible Parties;| the TMDL
Consolidated Slip Responsible
Parties subgroup
9 Submit updated Implementation Plan and Dominguez Channel 5 years after
Contaminated Sediment Management Plan. |Responsible parties; Greater | effective date of
Harbors Responsible Parties;|the TMDL
Consolidated Slip Responsible
Parties subgroup
10 Regional Board will reconsider targets, WLAs| Regional Board 6 years after th

and LAs based on new policies, data or speci
studies as necessary. Regional Board will

al

effective date of
the TMDL

consider requirements for additional

D
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Task

Task Responsible Party Deadline
Number
implementation or TMDLs for Los Angeles and
San Gabriel Rivers and interim targets and
allocations for the end of Phase II.
11 Complete Phase Il of TMDL Implementation | Dominguez Channel 15 years after
Plan and Sediment Management Plan. Responsible parties; Greater | effective date of
Harbors Responsible Parties;|the TMDL
Consolidated Slip Responsible
Parties subgroup
12 Complete Phase Ill of TMDL Implementation | Dominguez Channel 20 years after
Plan and Sediment Management Plan. Responsible parties; Greater | effective date of
Harbors Responsible Parties;| the TMDL
Consolidated Slip Responsible
Parties subgroup
13 Final LAs and WLAs are met. All Responsible parties efry after
effective date of
the TMDL

7.8 Cost Consideration

Porter-Cologne Section 13241(d) requires stafolesaer costs associated with the
establishment of water quality objectives. ThisDIMdoes not establish water quality
objectives, but is merely a plan for achieving Brgwater quality objectives. Therefore, cost
considerations required in Section 13241 are roptired for this TMDL.

The purpose of this cost analysis is to provideRbgional Board with information concerning
the potential cost of implementing this TMDL, amdaiddress concerns about costs that may be
raised by responsible parties. An evaluation efdbsts of implementing this toxic pollutant
TMDL amounts to evaluating the costs of remediatoxgc pollutant levels in the Dominguez
Channel and Los Angeles and Long Beach Harborgesnting toxic pollutant loading to
these waters from stormwater discharge. This®eprovides an overview of the costs
associated with the typical toxic pollutant cleamungl toxic pollutant reduction implementation
methods.

7.8.1 Cost of Implementing Toxic Pollutant TMDL

The cost of implementing this TMDL will range wigiedepending on methods that the
responsible parties select to meet the Waste Lodd.@ead Allocations. Based on the
implementation measures discussed previously, appes can be categorized as Harbor
management and stormwater treatment prior to digokgainto Harbor. Harbor management
strategies may be relatively more effective in @dg toxic pollutant concentrations in harbors,
since some methods can remove the long accumudatichent, which is a large source of toxic
pollutants. Attainment of the WLA and LA in Harbloy only treating incoming stormwater
would require more time. However, stakeholders detgrmine the compliance approach by
considering the possible time needed in conjunaiiith the expense.
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7.8.1.1 Harbor Management Implementation Options

Sediment Removal/Dredging

The depth of Harbor ranges from 30 to 60 feet (Q@n2ters) with shallower bottom near outlet
of Dominguez Channel and inner side of Pier 30Raat of Los Angeles (< 20 feet), and deeper
water at the entrance to Port of Long Beach (>e&@)f Both Los Angeles and Long Beach
Harbors are dredged periodically for navigationpgmses. Staff finds it may be feasible to
dredge Harbors for contaminated sediment removphef the existing practices.

Factors that possibly influence the dredging aosiuide dredging methodology, depth to the
bottom of harbor, distance from shoreline, compasisilt, clay, sands with different grain
sizes) of the sediments, transport of dredged maédedisposal methods and locations, and
subaqueous capping for off-shore disposal. Baseaalfeasibility study conducted in 1998 for
sediment contamination mitigation at the mouth afl@a Creek and Marina del Rey, the
dredging cost ranges from $10.95 per cubic yard) @gd$74.4 per cubic yard (Moffatt & Nichol
Engineers, 1998). The less expensive estimatehea®sults of choosing off-shore disposal,
and economic capping. Since most of cost drivatidrs are undetermined, the average of
estimates is used to predict the most probablegitrgdinit cost of $42.68 per cubic yard (1998
dollars). Assuming an inflation rate of 3% eachry¢he unit cost adjusted to the current value
(year 2010) becomes $60.84 per cubic yard. Thisiocludes delivery of equipment, setup,
operating equipment, pumping, dewatering processuoige/sediment management, cleaning,
labor associated with the above activities, anaispparting waste.

Based on the draft memorandum to Regional Boafti@taDecember 10, 2010, prepared by
Ports of Long Beach and Los Angeles, and its aatetidiscussion, areas where dredging
activities may be necessary to remove contamirsgdanent to fulfill requirements of Effect
Range Low (ERL) or Sediment Quality Objective (SQ@)ye analyzed. Multiple literatures
including Southern California Bight Monitoring (1892003 and 2008) and the Ports
Biobaseline Monitoring in 2008, indicated that Hegliments at five primary locations which are
Fish Harbor, Cabrillo Marina, Consolidated Slipddnner Cabrillo Beach of Los Angeles
Harbor, Inner and Outer Harbors of Los Angeles/LBegch have concentrations exceeding
ERLs, and may have caused or contributed to bentmumunity impairment.

In accordance with the SQO procedure, multipleslioeevidences for sediment chemistry,
toxicity, and benthic community may be used to aeiee the levels of impact which indirectly
may interpolate the areas and depth of necessadgihg activities. Approximately 1889 acres
where classified either possible, likely or cleampacted, with varying depths with a range of
2-8 feet may be dredged. Table 7-3 summarize®thevolume of dredged materials that may
fulfill requirements of SQO and ERLSs.
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Table 7-3. Estimated volume of dredged materials wh respect to SQO and ERL, prepared
by Anchor QEA for Port of Los Angeles and Long Beales December 2010.

Estimated Volume of Dredged materials
Cubic Yard (yd®)
Waterbody SQO ERL

Fish Harbor 1,120 1,111,701
Los Angeles Harbor
Cabrillo Marina 1,156,131 1,159,768
Los Angeles Harbor
Consolidated Slip 475,910 478,294
Los Angeles Harbor
Inner Cabrillo Beach Area 196,560 238,138
Los Angeles Harbor
Beach Inner Harbor 6,692,551 21,864,948
Los Angeles Harbor
Beach Outer Harbor 2,645,954 10,669,544
San Pedro Bay outside Harbors
Outlet of Los Angeles River* 4,840* 4,840*
Total 11,173,066 35,527,233

*Additional estimate provided by Regional Boardfta

The memo referenced above did not address any angside of Los Angeles and Long Beach
Harbors. Based on a study conducted by Southdifo®é Coast Water Research Project
(SCCWRP) in 2008 and Regional Board staff's analyseveral locations with total area of 73
acres were identified as impacted. By the typpcatocol of dredging, the minimal dredging
depths are in a range of 2-3 feet. Thereforetdta volume to be dredged per SQO is
approximately 11,173,066 cubic yards.

The total cost to dredging at Harbors is estim&&0.8 million dollars. Given a compliance
schedule of 20 years, and the annual interesbf&i&o, the amortized cost for each year would
be $59.3 million dollars (Table 7-4).

Table 7-4. Summary of estimated cost for dredging

V(_)Iume Unit Cost Total Cost
(cubic yards)
Dredging 11,173,066 $60ﬁ§“b'c $679,788,860
Amortized over 20 years $59,277,589
(6% interest rate) per year

(Wastewater Engineering Treatment, disposal ana®&edrd edition, Chap 12, Metcalf & Eddy).
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7.8.1.2  Stormwater Treatment Implementation Options

Sand/Organic Filters

A typical sand/organic filter system contains twarwre chambers. The first is the
sedimentation chamber for removing floatables agal/it sediments. The second is the filtration
chamber, which removes additional pollutants kterfihg the runoff through a sand bed.
Properly designed sand/organic filters are effecthethods to remove suspended solids,
biochemical oxygen demand (BOD), total phosphdesl coliform bacteria, metals and toxic
pollutants from stormwater. The effectiveness s&ad/organic filter system is greatly
influenced by the pollutant loadings, and the cti@rastics of the drainage areas.

The construction cost of a sand/organic filter systlepends on the drainage areas, expected
efficiency and other design parameters. Caseesuatinducted in 1997 indicate cost ranges
from $2,360 dollars/acre for areas greater thaac36s to $18,500 dollars per acre (EPA, 1999).
With considerations of inflation rate of 3% to lgithe monetary value to current, and the vast
areas, the unit price of constructing filter sysisrassumed $3,000 dollars per acre. The
Dominguez Channel subwatershed is approximatefi4aAsacres, which results in the overall
cost of $ 225 million dollars for sand/organicdiltsystem construction (Table 7-5). Amortized
with interest rate of 6% annually and into 20 ydaased on the implementation schedule, and
with the average annual maintenance rate of 5%pthaécost is 20.64 million dollars.

Table 7-5. Summary of estimated cost for stormwatetreatment filters

Items Unit Price Total Cost
Construction cost $3,000/acre of drainage area$225,432,000
Total 75,144 acres in the$19.6 million annually if
Dominguez Channel amortized with an interest rate
Subwatershed. of 6% for 20 years.
Maintenance 5% of the construction cqs$982,884 annually
annually
Total Cost $20,640,554 annually

Vegetated Swales

Vegetated swales are constructed along drainags wiagre stormwater runoff conveyed.
Vegetation in swales and strips allows for theefiig of pollutants, and infiltration of runoff

into groundwater. Densely vegetated swales cadebrgned to add visual interest to a site or to
screen unsightly views. They reduce runoff velesitwhich allow sediment and other
pollutants to settle out.

The effectiveness of vegetated swales dependopasbf swales, soil permeability, grass cover
density, contact time of stormwater runoff and msity of storm events. Vegetated swales,
based on case studies, are capable of managintf from small drainage areas with
approximate sizes of 10 acres.

Construction of swales begins with site clearimgbdping, excavation, leveling and tilling,

thereafter followed with seeding and vegetatiompt. The cost of developing a swale unit is
estimated in the range of $6,000 to $17,000 (CASZD®3). Routine maintenance activities
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include keeping up the hydraulic and removal efficly of the channel, periodic mowing, weed
control, watering, reseeding and clearing of dednid blockages for a dense, healthy grass
cover.

With considerations of inflation rate of 3% to lgithe monetary value to current, and the vast
areas, the unit price of constructing a vegetahalesis assumed to be $7,200 dollars each.
Acreage of the Dominguez Channel subwatershednesjapproximately 7,514 units of
vegetated swales, which results in the overall 06$64.1 million dollars (Table 7-6).
Amortized with interest rate of 6% annually aniB0 years based on the implementation
schedule, and with the average annual maintenate®f 5%, the total cost is $4.95 million
dollars.

Table 7-6. Summary of estimated cost for vegetativevales

Items Unit Cost Total cost
$54,103,680
$7,200 per unit swale for each$4.7 million annually if

Construction 10-acre drainage area amortized with an interest rate

of 6% for 20 years.

5 .
Maintenance 5% of construction cost $235,892 annually
annually

Total Cost $4,953,733 annually

7.8.1.3 Cost Comparison

Water quality improvement at the Harbors can beeaell through harbor management which
mitigates the toxic pollutant problem in harborgdevand by reducing toxic pollutant loading
from stormwater discharge. The following table suamizes the estimated total costs as results
of implementing this TMDL (Table 7-7). The overploject costs arising from dredging the
contaminated sediment in harbors and pollutantihgaceduction in stormwater could be in a
range of 733 million dollars to 905 million dollar®Vith consideration of the maintenance cost
to structural BMPs such as infiltration system &adetated swales, this overall cost may
amortized, at a interest rate of 6%, to becomewsak 64 million dollars per year during
implementation of this TMDL.

Both the Port of Los Angeles and Port of Long Bedi@tdge the harbors and channels
periodically or upon request to maintain properigation. The quantity of dredged materials
for purposes other than removing contaminated semlinvas not accounted, and may further
reduce the cost for implementing this TMDL.

Table 7-7. Cost summary for stormwater treatment inplementation alternatives

Harbor Dredging and | Harbor Dredging and

Implementation Alternatives | Sand/Organic Filters Vegetated Swale
Total Project Cost $905,220,860 $733,892,540
(current value)

Amortized annual Cost $79.918,143 $64,231,322

(Interest rate 6% over 20 years$)
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