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1 Background

1.1 Environmental Setting:

The boundaries of the Los Angeles River Watershed encompass 834 square miles of land stretching
from the San Gabriel Mountains on the northern end of the Los Angeles Basin to the Pacific Ocean.
With straightening, through channelization, the river measures 51 miles. The first 32 miles are
within the City of Los Angeles. The watershed is shaped roughly like a large comma, stretching from
the western edge in the Santa Susana Mountains and Simi Hills and curving southward around the
intrusion of the Santa Monica Mountains to discharge into the Pacific Ocean at Long Beach Harbor
in San Pedro Bay (Figure 1).
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Figure 1: Map of the Los Angeles River Watershed

The topography of the Los Angeles River Watershed is dramatic, dropping from 7,103 feet in the
northwestern San Gabriel Mountains to sea level over a mere 51 miles. This corresponds to an
average drop of 31 feet per mile. For comparison, the Mississippi River is 2,348 miles long and
drops approximately 1 foot per mile. The deeply incised mountain slopes are as steep as 65-70%
grade and are some of the steepest in the world.

1.1.1 Climate

The Los Angeles River watershed is situated in a Mediterranean climate zone, characterized by
warm, dry summers and cool, wet winters. The seasonal variability in precipitation demonstrates
characteristic Mediterranean climate conditions. It is this climate that is largely responsible for the
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settlement of Native Americans and later promoted westward migration and settlement in the Los
Angeles region.

The spatial variation in local climate is largely a result of the topography of the region. Moisture-
laden air from the ocean moves up the slopes of the San Gabriel Mountains, cooling as it rises and
creating a barrier that traps moist ocean air against the mountain slopes and partially blocks
summer heat from the desert and winter cold from the interior northeast. Rainfall increases with
elevation. Altadena, nestled in the San Gabriel Mountain foothills at roughly 1,300 feet, receives the
greatest amount of precipitation, compared to Downtown Los Angeles. Historically the San Gabriel
Mountains have experienced high intensity record-breaking storms, during which heavy rainfall
occurs over a relatively short period of time.

1.1.2 Regional Climate Change

In the 2023 State of the Watershed Report, building upon the groundwork laid by previous reports,
we expand our discussion of the climate-related threats to the LA region. We recognize that due to
these compounding threats, the Los Angeles (LA) region stands at a critical juncture in its response
to climate challenges. The prosperity and well-being of the region are deeply intertwined with its
ability to navigate the effects of a changing climate on human, natural, and economic systems.

1.1.2.1 Temperature

The trajectory of climate change in the LA region paints a picture of escalating
temperatures. This trajectory is notable at long term monitoring stations in Los Angeles (Figure 2).
Projections indicate that, by the middle of the century, average maximum temperatures could surge
by 4-5°F, potentially reaching 5-8°F by the end of century (Hall et al., 2018). What is equally

Temperature (F)

1880 1920 1960 2000
Year

Figure 2: Monthly average temperature at long-term WRCC station at USC.
(wrcc.dri.edu/)
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disconcerting is the anticipated surge in extreme heat events, which could render the hottest days
of the year up to 10°F warmer by the end of the century (Hall et al., 2018). This trend holds
concerning implications due to its disproportionate impact on low-income communities and
communities of color, which are already vulnerable and would likely bear the brunt of these
extreme heat events (LA County Climate Vulnerability Assessment, 2021).

1.1.2.2 Drought

The natural occurrence of droughts in the American Southwest is an established natural
phenomenon (MacDonald, 2007), but the recent droughts have been unprecedented in scale
(Robeson, 2015)(Figure 3). The impact of global climate change amplifies the severity of these
droughts and ushers in significant consequences. Projections based on climate simulations that
utilize data from the record-breaking drought of 2012-2016 reveal a convergence of future
droughts with factors like extreme heat days, diminished snowpack, soil desiccation, and forest die-
offs (Ullrich et al., 2018). This web of factors wreaks havoc on human and natural systems alike,
contributing to heightened wildfire risks and water shortages. A study in the Santa Clara River
Watershed, for example, found increased riparian woodland mortality as a result of declining
groundwater associated with the 2012-2019 drought period (Kibler et al., 2021).

Drought Condition: normal moderate drought . extrem.e drought
abnormally dry severe drought . exceptional drought
100-
75-
(1]
g
<
he)
&
1 50-
c
[0}
s
[0}
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25- L
0- I . J l 1y
o o lO o o
© [} o - N
3 3 i Q &
Year

Figure 3: Percent of Los Angeles County land under several categories of drought condition based on monthly assessments.

Data sourced from U.S. Drought Monitor. Note that abnormally dry conditions are not considered drought conditions.
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1.1.2.3 Wildfire

The vulnerability of Southern California to wildfires is poised to intensify due to warming.
Prolonged drought, extreme heat, and increased vapor pressure deficit has and will continue to
increase the aridity of fuels and the frequency of large fires (Abatzoglou & Williams, 2016). Large
wildfires (>400 HA) are already more frequent, of longer duration, and wildfire seasons are longer
than in the mid-1980s in the American Southwest (Westerling et al., 2006). Projections suggest a
potential annual increase of burned area by over 2000 hectares by the middle of the 21st century
(Hall et al.,, 2018). Historically, wildfires were driven by natural forces such as lightning and Santa
Ana Winds. However, a shift in human development patterns has resulted in two distinct patterns:
more frequent fires due to increased ignitions or fire suppression and fuel build-up in forests and
large open spaces, both of which deviate from historic fire regimes. Fire also denudes the landscape
so as to exacerbate post-fire hazards such as flooding and debris flows (Figure 4). The cascading
impacts of fire on ecosystems, air quality, and public health require heightened preparedness and
mitigation.

3

'Flgure 4:‘
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1.1.3  Precipitation
While the overall amount of precipitation in the LA region might not undergo substantial

changes, the key climate impact lies in the heightened frequency and intensity of both dry and wet
extremes (Dettinger, 2011; Payne et al., 2020). The late 21st century could see a notable 25-30%
increase in precipitation during the wettest day of the year in specific regions. A repeat of the Great
Flood of 1862 is 3 times more likely under global climate change (Huang & Swain, 2022; Swain et
al,, 2018). Paradoxically, the same timeframe could also usher in a doubling or more in extremely
dry years, exacerbating the incidence of severe droughts. In recent years, Southern California
experienced the record 2011-2017 drought and, in some areas, a record amount of rainfall in more
than a decade in 2023 (Figure 5). This duality of intensified wet and dry extremes adds layers of
complexity to the management of water resources in the region.
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Figure 5: Monthly average precipitation in inches at 3 locations in Los Angeles River Watershed.

The red dotted line shows the value that captures 95% of the total monthly precipitation across the 3 sites. Data is sourced
from Los Angeles County’s rain gauges.
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1.2 Demographics

The Los Angeles River Watershed is home to a large and diverse population. According to the Los
Angeles River Masterplan, the river corridor alone is home to more than 1 million people.
Communities living in the LA River corridor south of Canoga Park face pollution burdens that are
higher than 90% of the communities across the state (LA River Master Plan, 2022). Communities
between Downtown Los Angeles and Compton are larger (average of 4.1 people per household) and
have lower median household incomes (about $65,000) than other parts of the River, which have 3-
person households on average and median household incomes of $96,000. Many communities
along the river corridor are also vulnerable to displacement or in advanced stages of displacement,
such as the corridor communities of North East Los Angeles, in a county with considerable shortfall
of affordable housing (LA River Master Plan, 2022). As such, the County has also experienced a
steady rise in homelessness since 2012.

1.3 Art and Culture

The Los Angeles River has long been a source of cultural inspiration to the communities living near
its banks. From the cats that decorate the storm drain covers of the River to the various graffiti
artists that continue to reflect the culture and history of the river through the markings scribed on
levee walls (Guanuna, 2015). More recently the art and culture of the Los Angeles River and
neighboring communities have been formally celebrated and showcased at the annual SELA Arts
Festival, which takes place annually in the Los Angeles River channel.

Los Angeles-based arts organization Clockshop’s collective history and cultural mapping project of
the communities that surround the Los Angeles River, is a recent formal addition to the cultural
tableau of the River. Titled Take me to Your River: A Cultural Atlas of the LA River, the ongoing three-
year project aims to celebrate the experiences of those who call Northeast LA home — specifically
the neighborhoods surrounding the Glendale Narrows section of the River such as Elysian Valley,
Atwater Village, Cypress Park, and Glassell Park (ClockShop, n.d.). Given the rapid changes in these
neighborhoods, Take Me to Your River serves to ensure these stories are not lost to gentrification. In
addition to the project’s interactive website, over the next three years, Clockshop will host a series
of in-person public programs centering the artists as facilitators, organizers, and community
historians (ClockShop, n.d.). To learn more about Take Me to Your River and view the stories visit
takemetoyourriver.org.

Another ongoing formal art project along the Los Angeles River is LA River X. The bilingual
(English/Spanish) public humanities project aims to showcase stories from along the river that
might otherwise be lost. Curated by Tilly Hilton, Ph.D., LA River X offers the opportunity for
everyday Angelenos to show what the river means to them through a variety of mediums including
photography, artwork, writing, sound, and video (Hilton, n.d.). These guest hosts’ work is then
displayed on the project’s Instagram accounts with the opportunity for their work to be kept
forever in the digital Western Water Archives, at the Claremont Colleges Library. At the time of
writing, LA River X has hosted over 60 Instagram takeovers and preserved more than 1700 works
(LA River X, 2023). To view guest hosts’ work visit the project’s Instagram accounts (English:
@lariverx, Spanish: @riodelosangelesx).
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Figure 6: State of the LA River Watershed attendee viewing LARiverX photo archive prints.

1.4 Biodiversity

The Los Angeles River Watershed lies within the California Floristic Province, one of the world’s
biodiversity hotspots. Biodiversity hotspots are regions that support especially high numbers of
endemic species, or species that occur naturally nowhere else on Earth. The concept was defined in
1988 by British ecologist Norman Myers to address the dilemma that conservationists face:
identifying areas that are immediately important for conserving biodiversity. Destruction of habitat
is the leading cause of biodiversity loss, but invasive species, pollution, overexploitation, and
climate change pose major threats as well.

The biodiversity of the Los Angeles region has received increasing attention, strengthened by
community science efforts, the City of Los Angeles’ Biodiversity Motion, and strong local academic
institutions and research-based organizations. The 2022 LA Biodiversity Index Baseline Report
presented the LA City Biodiversity Index, a tool to support the no-net loss biodiversity target as
described by Los Angeles’ Green New Deal. The index includes 25 comprehensive metrics nestled
within native species protection and enhancement, social equity, and governance and management
themes. In the first baseline assessment, the City of Los Angeles received 37 out of 100 points
performing the worst in the management of invasive species, off campus biodiversity educational
visits, stream habitat quality, and for the lack of biodiversity vision/action plans or local initiatives
(LA Sanitation and Environment, 2022).

Biodiversity Toolbox: Environmental DNA

Environmental DNA, known as eDNA, refers to organismal DNA found in environmental samples
such as soil, water, sand, sediment, mud, ice, and air. As organisms move through and interact with
the environment, their DNA is released into the surroundings. Unlike DNA, eDNA does not come
directly from an intact organism. Rather, eDNA is derived from a variety of cellular material shed by
organisms including feces, saliva, urine, shed skin or fur, leaves, pollen, mucus, and carcasses
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(CALeDNA, 2023). This eDNA can be detected and analyzed through DNA sequencing methods,
making eDNA a powerful tool in the research of biodiversity and the monitoring of ecosystems in a
non-invasive and efficient manner.

California Environmental DNA (CALeDNA) is a community science monitoring initiative that is
collecting baseline biodiversity data across the state (Meyer et al.,, 2021). Led by CALeDNA
researchers, Environmental DNA method has been incorporated into monitoring in the Los Angeles
River Watershed. From 2020-2022, a network of organizations co-designed and facilitated POUR:
Seasonal eDNA of the LA River project. The organizations collected sediment from 12 locations
within the Los Angeles River watershed. The eDNA taxonomic results can be viewed and explored
on ednaexplorer.org.

Applications of eDNA + advantages

eDNA analysis offers a swift, cost-effective, and non-invasive method for collecting standardized
biodiversity data. Conventional methods of species monitoring, particularly for endangered species,
frequently involve invasive methods that can pose risks to the very species being safeguarded.
Samples of eDNA are collected through a non-invasive method, as eDNA only requires DNA from
the organism found in the soil, water, air, or snow of the environment. This allows for an accurate
assessment of species in a certain environment without causing disturbance to the habitat and
other organisms. eDNA approaches for studying biodiversity excel in their ability to detect even
small populations of specific species, allowing for the improvement of biodiversity richness
assessments (US Geological Survey, n.d.). eDNA is a valuable approach in detecting invasive species,
as it allows for the efficient and timely identification of these organisms without direct contact,
aiding in the preservation of native ecosystems.

How does it work?

Each organism possesses a unique DNA barcode, also referred to as a molecular barcode, which is a
distinctive DNA sequence used for species identification and classification. Researchers can identify
the species that left their traces in the environmental sample by utilizing the extracted DNA, a
technique called metabarcoding in high throughput sequencing. However, the minuscule amount of
DNA extracted from a soil or sediment sample makes it impractical to sequence or identify
accurately due to its limited quantity (US Geological Survey, n.d.). eDNA methods often use a
laboratory technique called a polymerase chain reaction (PCR) for the amplification of DNA
samples. Essentially, a PCR reaction rapidly and exponentially increases very low concentrations of
DNA to make sufficient amounts for analysis (Kelly et al., 2019).

1.5 Programs and Plans

As the Los Angeles region plans for a sustainable and more water resilient future, the Los Angeles
River and its streams will play an integral role in enhancing these objectives. Our connection to its
history, its ecology, and our region’s thirst for water will again define it. Below we briefly describe
programs and plans that are shaping the River and its watershed.
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1.5.1 LA River Improvement Plans

The Lower Los Angeles River Revitalization Plan (LLARRP) and Working Group. Completed in
2017, the LLARRP prioritizes maintaining flood control functions of the River while identifying
opportunities to restore natural features, create recreational opportunities, and address issues
related to economics, health, equity, safety, accessibility, and connectivity. The Working Group has
continued to guide the implementation of the LLARRP through Implementation Advisory Group
Meetings, which provide a venue for discussion of proposed projects, ensure all proposed projects
are consistent with goals and objectives, and maximize multi-use opportunities and community
benefits.

The Los Angeles River Master Plan. Los Angeles County’s LA River Master Plan builds on two
decades of work to offer a vision for the River’s future that unifies community, technical, planning,
and policy expertise and seeks to provide multiple benefits to communities along the river. The
research and project database at the core of the plan encompasses over 140 planning efforts along
the LA River channel, the LA River watershed, and the region. These efforts are guided by a vision
that integrates water, people, and environment in planning and implementation.

The Los Angeles County Water Plan draft plan was released in 2023. The plans strategies for
water resilience include mitigating the impact of wildfire on water supply, sediment management,
invasive species management, and facilitating the infiltration of precipitation. Together the outlined
strategies will increase drought preparedness, water capture, green neighborhoods and parks, and
improve the management of water supplies.

One Water LA is focused on creating an integrated framework for the management of watersheds,
water facilities, and water resources to improve, among other objectives, climate resilience, the
reliability of local water, and the health of local watersheds. Since the release of the 2018 plan, One
Water LA has taken action in a number of target areas including Education and Sustainability,
Integration, Stormwater and Urban Runoff, and Recycled Water/Wastewater. Accomplishments of
note include the creation of the “One Water LA” curriculum for LAUSD, the development of facilities
plans in the areas of Stormwater and Urban Runoff and Recycled Water/Wastewater, which seek to
increase recycled water availability towards the goal of improving local water supply.

1.5.2 Programs

Since the last 2018 State of the Watershed, Los Angeles County voters passed Measure W. The voter
approved parcel tax on the impermeable area on private property generates local funding to
improve water quality, protect public health, and increase local water supply. To date about 51
acres of impervious area have been removed, sixty-one-thousand-acre feet of stormwater captured,
and 353 projects and studies supported using Safe Clean Water Program Funding. Funded projects
have addressed priority pollutants in local watersheds and have benefits that include reducing heat
island, providing recreational opportunities, improving flood protection, increasing shade, and
enhancing habitat and park space, among others (Safe Clean Water Program, n.d.).

BACKGROUND



1.6  Flows in the Los Angeles River

Flows in the Los Angeles River have steadily increased since the 1940s as impervious cover has
increased. Today annual stream flows in the Los Angeles River reflect flood management practices,
the discharges of publicly owned treatment works (POTW), a Mediterranean climate, water use in
urban communities, and water conservation practices. The average stream flow at the Wardlow
gauge highlights the volume of flow that moves through the mouth of the River as well as seasonal
variability, of which the most recent spike in flow reflects the strongest storm season in more than
a decade (Figure 7). This seasonal variability includes a typical dry-weather period from May
through September, characterized by little or no rainfall and steady flows that are sustained by
treated effluents from three publicly-owned treatment works (POTWs): the City of Los Angeles’
Glendale Water Reclamation Plant (WRP) and Donald C. Tillman WRP, and the City of Burbank
WRP. Urban runoff is also a source of dry-season flow in many of the tributaries and channels of the
lower watershed. Approximately 100 million gallons of runoff from landscape irrigation, car
washing, and other inadvertent sources flows through the Los Angeles County storm drain system
daily and into the flood control channels, including the Los Angeles River and its tributaries (Sheng
& Wilson, 2009). The typical wet weather period for this region spans October through April, with
typical storms ranging in duration from one to three days and resultant flows ranging from below 1
CFS, in urban tributaries, to 2,109 CFS at the Wardlow gage (Sheng & Wilson, 2009). The 2023
storm events has daily average flows of 20,000 CFS.
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Figure 7: Flows in the Los Angeles River at the Wardlow gauge.

The red dotted line represents average flows while the purple dotted line captures 95t
percentile flows.
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The treated wastewater that is released into the Los Angeles River supports several beneficial uses,
including habitat and recreation. The Water Boards are promoting water reuse and recycling to
conserve the state’s water resources, which will result in the reduction of instream flow. A key step
in obtaining the approval from the State Water Board to reduce in stream flows for reuse and
recycling is demonstrating that the reduced discharge will largely not affect fish, wildlife, or other
public trust resources (such as recreation). A study team that includes the Southern California
Coastal Water Research Program and the Colorado School of Mines developed a hydrologic model
to understand how flow reductions would impact ecology and recreation in the Los Angeles River.
Sensitivity curves were developed to relate reduced discharges to functional changes in flow. The
study team also developed analysis tools that support management decisions (Southern California
Coastal Water Research Program, n.d.). Wolfland et al. (2022) found that there were greater
opportunities for wastewater recycling during the wet season and that a 4% reduction of dry
season flows would potentially impact habitat for select indicator species.

1.7 Water Quality

1.7.1  Beneficial Uses

The Los Angeles Regional Water Quality Control Board, through the Basin Plan, regulates the
protection of surface water and groundwater quality in the Los Angeles River Watershed for the
Coastal Watersheds of Los Angeles and Ventura Counties. The Basin Plan identifies surface and
groundwater bodies, designates applicable beneficial use classifications to each water body (Table
1), establishes general and water body-specific WQOs, and suggests an implementation plan for
maintaining or restoring the WQOs. Each stream segment may have multiple beneficial use
designations. The table below lists all the beneficial use classifications in the watershed. Since the
2018 State of the Watershed Report, the Los Angeles Regional Board is engaging Tribal
governments in the establishment of Tribal beneficial uses, which include the Tribal Tradition and
Culture and Tribal Subsistence Fishing use. Once waterbodies are designated for Tribal beneficial
uses, associated water quality objectives may be amended or established (State Water Resources
Control Board, 2023).

Table 1: Beneficial uses of water bodies in the Los Angeles River Watershed.

Use category Estuary Above Estuary

Municipal and domestic supply (MUN)

Industrial process supply (PROC)

Population Uses | Industrial service supply Industrial service supply (IND)
Groundwater recharge (GWR)
Navigation (NAV) Navigation (NAV)
Water contact recreation Water contact recreation (REC-1)

Non-contact water recreation | Non-contact water recreation (REC-2)

Recreation and (REC-2)

Commercial Uses

Commercial and sport fishing
(COMM)

Warm freshwater habitat (WARM)
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Use category Estuary Above Estuary

Habitat-Related Cold freshwater habitat (COLD)
Uses Estuarine habitat (EST)
Wetland habitat (WET) Wetland habitat (WET)
Marine habitat (MAR)
Wildlife habitat Wildlife habitat (WILD)
Rare, threatened, or Rare, threatened, or endangered species
endangered species (RARE)
Migration of aquatic organisms
(MIGR)
Spawning, reproduction, Spawning, reproduction, and/or early
and/or early development development (SPWN)

1.7.2 Water Quality Objectives

Under the Porter Cologne and Clean Water Act (CWA), all regulated water bodies have a designated
beneficial use and corresponding water quality objectives based on those uses. Water quality
objectives (WQOs) are either numeric concentrations or narrative characteristics (for example,
water shall not contain taste or odors that cause nuisance) that are protective of a given beneficial
use. WQOs are meant to be protective of public health, welfare, and to protect water quality. The
Los Angeles Basin Plan contains WQOs for a variety of constituents such as: bacteria, dissolved
oxygen, temperature, turbidity, pH, and nutrients. Under the CWA, the discharge of waste into a
body of water requires a permit and discharge limits are established so as to not impair a
designated beneficial use (Los Angeles Regional Water Quality Control Board, 2016).

1.7.3 Permitted Discharges

The Los Angeles Regional Water Quality Control Board controls pollution in the Los Angeles River
and some of its tributaries by issuing permits to point source dischargers. The Los Angeles Water
Board utilizes National Pollution Discharge Elimination System (NPDES) permits and waste
discharge requirements to limit the discharge of contaminants and protect surface water quality
and ground water quality. NPDES general permits are issued to multiple point source dischargers
within specific categories, based on similarity of operations, discharges, required effluent
limitations, monitoring requirements, and other factors. This allows a large number of facilities to
be covered under a single permit. Individual permits are tailored to the activity, discharge, and
receiving water quality of a facility. The three water reclamation plants in the Watershed hold
individual NPDES permits. Of the 68 entities that hold active NPDES discharge permits, 52 are
covered under general permits and 16 hold individual permits (Los Angeles Regional Water Quality
Control Board, n.d.). Other minor general permits cover miscellaneous wastes such as ground water
dewatering, recreational lake overflow, swimming pool wastes, and ground water seepage. Other
permits are for discharge of treated contaminated ground water, non-contact cooling water, and
storm water. A majority of NPDES permittees discharge directly into the Los Angeles River. A small
number discharge into Burbank Western Channel, Compton Creek, Arroyo Seco, Bull Creek, and Rio
Hondo. The largest numbers of general industrial storm water permits occur in the cities of Los
Angeles (many within the community of Sun Valley), Vernon, N. Hollywood, South Gate, Long Beach,
Compton, and Pacoima. Metal plating, transit, trucking and warehousing, and wholesale trade are a
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large component of these businesses. The Los Angeles River Watershed has about twice the number
of industrial storm water dischargers than the San Gabriel River Watershed and the most in Los
Angeles County and Ventura County watersheds.

1.7.4 Water Quality Impairments

The Clean Water Act (CWA) requires each State to assess the status of water quality in the State
(Section 305(b)) and provide a list of impaired water bodies (Section 303(d)) to the U.S.
Environmental Protection Agency (USEPA) every two years. The majority of the Los Angeles River
is considered impaired by a variety of point and nonpoint sources. The 2020-2022 303(d) list
identifies pH, ammonia, a number of metals, coliform, trash, odor, algae, oil, DDT as well as other
pesticides, and volatile organics for a total of 81 individual impairments (reach/constituent
combinations). Some of these constituents are of concern throughout the length of the river while
others are of concern only in certain reaches (
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Table 2). Impairment may be a result of water column exceedances, excessive pollutant levels in
sediments, or bioaccumulation of pollutants. The beneficial uses most often threatened or impaired
by degraded water quality are aquatic life, recreation, groundwater recharge, and municipal water

supply.

The CWA requires a Total Maximum Daily Load (TMDL) be developed to restore impaired water
bodies to their full beneficial uses by allocating allowable loadings from point sources and nonpoint
sources. TMDLs have been established for trash (2001), and bacteria (2012) for the Los Angeles
River, for nitrogen compounds and related effects for the Los Angeles River (2004), for metals for
the Los Angeles River and its tributaries (2006), and for nitrogen, phosphorus, trash,
organochlorine pesticides, and polychlorinated biphenyl for Los Angeles Area Lakes (2012).
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Table 2: Water Quality Impairments (303(d) list) for select reaches of the Los Angeles River Watershed

(California State Water Resources Control Board, n.d.).

Water Body Name Size Affe.c ted Pollutant
(acre/miles)

Alhambra Wash 6.9 Ammonia

Aliso Canyon Wash 10.1 Selenium, Indicator Bacteria, Copper

Arroyo Seco reach 1 (LA River to West 5.2 Indicator Bacteria, Trash

Hollywood Ave.)

Arroyo Seco reach 2 (West Hollywood . .

Ave to Devils Gate Dam) 4.4 Indicator Bacteria, Trash

Bell Creek 8.9 Indicator Bacteria

Bull Creek 6.5 Toxicity, Indicator Bacteria, Ammonia

Burbank Western Channel 13.2 Indicator Bacteria, Cyanide, Selenium, Copper, Lead, Trash

Colorado Lagoon 13.2 PCBS, Toxicity, D.DT, Zinc, Chlordane , Dieldrin, PAHs,
Indicator Bacteria, Lead

Compton Creek 85 Copper, I:ead, pH, Indicator Bacteria, Trash, Zinc, Benthic
Community Effects

Dry Canyon Creek 3.9 Indicator Bacteria, Selenium total)

Echo Park lake 13.0 Trash, PCBs, Algae, Eutrophic

Lake Balboa 27.0 Ammonia, Dissolved Oxygen, Toxicity

Legg Lake 24.8 Odor, Ammonia, pH, Trash, PCB, DDT

Lincoln Park Lake (Carson to Figueroa 38 PCBs, Ammonia, Eutrophic, Odor, Organic Enrichment/Low

Street) ) Dissolved Oxygen, trash

Los Angeles River Estuary (Queensway .

Bay) 207.0 PCBs, Chlordane, DDT, Toxicity, trash

Los Angeles River Reach 1 (Estuary to 34 Indicator Bacteria, Cyanide, Ammonia, Cadmium, Dissolved

Carson Street) ) Copper, Lead, Nutrients (Algae), Trash, Dissolved Zinc, pH

Los Angeles River Reach 2 188 Indicator Bacteria, Oil, Ammonia, Copper, Lead, Nutrients
(Algae), Trash

Los Angeles River Reach 3 (Figueroa St. 79 Ammonia, Copper, Toxicity, indicator Bacteria, Nutrients

to Riverside Dr.) ) (Algae), Trash

Los Angeles River Reach 4 (Sepulveda 11.1 Toxicity, Indicator Bacteria, Nutrients (algae), Trash

Dr. to Sepulveda Dam)

Los Angeles River Reach 5 (within 1.9 Ammonia, Copper, Lead, Benthic Community Effects,

Sepulveda Basin) ) Toxicity, Oil, Nutrients (Algae), Trash

Los Angeles River Reach 6 (Above . . . -

Sepulveda Flood Control Basin) 6.9 Selenium, Indicator Bacteria, Toxicity, Copper

Machado Lake 45.0 Trash, Ammoma, Nutrients, Copper, Lead, Indicator
Bacteria, Oil

McCoy Canyon Creek 4.0 Indicator Bacteria, Nitrogen, Nitrate, Total Selenium

Monrovia Canyon Creek 3.4 Lead
Chlordane (tissue), DDT (tissue), Odor, Organic

Peck Road Park Lake 1032 Enrichment/Low Dissolved Oxygen, Trash

Rio Hondo Reach 1 (Confluence LA . . - .

River to Santa Ana Fwy) 4.6 Indicator Bacteria, Toxicity, Copper, Lead, Trash, Zinc, pH

Rio Hondo Reach 2 (At spreading 49 Coliform Bacteria, Cyanide

grounds)

Rio Hondo Reach 3 (Above Spreading 8.1 Indicator Bacteria, Iron, Dissolved Oxygen

Grounds)

El:l]muglga Wash (LA River to Hansen 9.7 Indicator Bacteria, Ammonia, Copper, Trash

Verdugo Wash Reach 1 (LA River to . .

Verdugo Rd.) 2.0 Copper, Indicator Bacteria, Trash

Verdugo Wash Reach 2 (Above Verdugo 76 Trash, Indicator bacteria

Rd)
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1.7.4.1 Contaminants of Emerging Concern

Thousands of new chemical substances are manufactured every year and it is not feasible to
monitor them all in the environment. Once chemicals of emerging concern, chemicals that are
largely unregulated and poorly monitored in the environment, enter the environment they can
affect aquatic organisms, wildlife, and humans. The lack of information about many CECs
complicates risk assessment necessary to inform monitoring and management. The State Water
Resources Control Board convened a panel of scientific experts to develop screening framework to
identify CECs for monitoring and reconvened experts in 2020 to provide recommendations for the
development of a monitoring program (Drewes et al., 2023; Sutton et al., 2022). As monitoring is
implemented, the results of these may inform monitoring priorities in the Los Angeles River
watershed over the next decade. We briefly discuss two CECs that have received considerable
media attention in the past few years below.

MICROPLASTICS

Microplastics (MPs) are tiny pieces of plastic particles, typically between 1 micrometers and 5,000
micrometers in size, or about the size of a grain of sand (SWCRB, 2020). Over the last decade, MPs
have become a growing area of focus for environmental regulators and public health agencies due
to their potential impacts on both environmental and human health.

Plastic is a category that encompasses a wide range of materials composed of either semi-synthetic
or synthetic polymers. These materials are lightweight, durable, flexible, and inexpensive. As a
result, plastics have been used in a variety of applications and are ubiquitous in the modern era. A
large source of environmental MPs is from industrial materials, personal care products, and
cleaning products, where they are used as mild abrasives, polishing agents, or glitter for aesthetic
purposes. In addition, large plastic waste (aka macroplastics) can also degrade and fragment into
ever smaller pieces when exposed to the elements, such as sunlight, heat, or oxidation (Guo &
Wang, 2019; Kasmuri et al.,, 2022).

MPs have infiltrated nearly every part of the environment and have been found in the atmosphere,
soil, food, and both freshwater and marine ecosystems (Wright et al.,, 2020). MPs can enter humans
and organisms through inhalation, direct contact, and ingestion. While little is still known about the
long-term impacts of MPs on human health, there is increasing evidence that MPs may be
detrimental to human health (Prata et al., 2020). Early research indicates that exposure to MPs can
result in cellular damage (Danopoulos et al,, 2022). Furthermore, MPs may trigger inflammation
that lead to immune disorders. Additionally, microplastics have the potential to interact with other
contaminants such as heavy metals, which can lead to unanticipated consequences. Further
research will be needed to fully understand the environmental and human health effects of MPs.

Within the State there has been legislation to address drinking water and marine ecosystem
concerns related to MPs. SB 1422, enacted in 2018, mandated the State Water Board to define
microplastics in drinking water by July 1, 2020. By July 1, 2021, they were required to establish a
standardized testing method for microplastics and a four-year testing and reporting plan, including
that includes public disclosure of the information. This legislation addresses the concerns of with
microplastics in drinking water and promotes transparency in monitoring and reporting these
contaminants (State Water Resources Control Board, 2022). In addition, SB 1263, enacted in 2018,
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required the Ocean Protection Council to adopt and implement a Statewide Microplastics Strategy
related to MPs that pose a threat to marine health. The Statewide Microplastics Strategy coalesces a
comprehensive research plan that facilitates marine risk assessment, method standardization,
characterization of ambient concentrations of microplastics, and a path for investigating sources
and pathways that relate to environmental impacts, among other strategy components.

PFAS

Per- and polyfluoroalkyl substances (PFAS) - also called "forever chemicals" and previously known
as perfluorinated chemicals (PFC) - are a family of man-made chemicals. PFAS are incredibly
persistent in the environment due to their highly stable chemical structure and studies estimate
PFAS can persist in the environment for thousands of years. PFAS’ special chemical properties have
made them useful in a wide range of consumer and industrial products.

Some of the more prominent historical and current uses of PFAS include, but are not limited to:
aqueous film forming foams (AFFF) used in firefighting; waterproofing and anti-staining coatings
for textiles, carpet, upholstery, apparel, non-stick pan coatings (Teflon), automotive lubricants, oil
and grease repellent food packaging, and anti-weather coatings, paints, and varnishes (ATSDR,
2022).

The extent of PFAS impact on human and environmental health are still not fully known. Based on
current understandings, USEPA states that prolonged exposure to PFAS may lead to negative health
effects in pregnant people and developing babies, weakened immune response, and increased risks
of certain cancers (Environmental Protection Agency, 2021). Likewise, the persistence of PFAS in
the environment makes it possible for fish to bioaccumulate these chemicals at levels exceeding
concentrations in the surrounding water but further research is still needed to identify changes in
fish tissue concentrations at different sites (urban, recreational sites, etc.) (Drewes et al., 2018).

The Environmental Protection Agency released the PFAS RoadMap in 2021 with the goals of:
investing in research and development to understand PFAS exposure, toxicity, human and
ecological effects, and interventions; preventing PFAS from entering land, air, and water at
dangerous levels; and broadening and accelerating the remediation of PFAS (USEPA, 2021). Most
recent action by USEPA requires persons that manufactured PFAS since 2011 to report uses,
production volumes, byproducts, disposal, and exposure (State Water Resources Control Board,
N.D.).
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2 What are the conditions of the streams in the Los Angeles River Watershed?

2.1 Background

The goal of the LARWMP is to assess the condition of streams throughout the Los Angeles River
Watershed to inform watershed management decisions. In the past century the physical, biological,
and chemical conditions of streams in the urbanized lower watershed of the Los Angeles River have
been dramatically altered due to development. In contrast, streams in the more remote areas of the
upper watershed maintain some pre-urbanization integrity, providing an opportunity to assess a
gradient of conditions across the watershed. We provide a summary and assessment of the current
condition of streams over 14 years of monitoring from 2008 through 2022. This information serves
as a comprehensive baseline for assessing future management actions.

2.2 Monitoring Methods

To determine the condition of perennial streams in the Los Angeles River Watershed, a total of
ninety-eight sites were sampled from 2008 through 2022. These sites were randomly selected and
stratified to ensure that the three watershed subregions were adequately sampled and include the
natural portions of the upper watershed, the effluent-dominated reaches of the mainstem channel,
and the urban tributaries of the lower watershed (Figure 8). In 2014, the LARWMP program began
to revisit previously sampled random sites to better detect changing conditions in the watershed.

Figure 8: Subregions sampled by the LARWMP. Natural sites are found in natural portions of the upper watershed. Urban
sites are located along the urban tributaries. Effluent sites are found along the mainstem of the Los Angeles River.

The monitoring design of LARWMP is consistent with regional and statewide Perennial Streams
Assessment (PSA) programs that in turn are built upon earlier programs, namely USEPA’s
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Environmental Monitoring and Assessment Program (EMAP) and California’s Monitoring and
Assessment Program (CMAP). Sampling is conducted during the dry weather (March through
September). While perennial streams (flowing year-round) are targeted for sampling, seasonal
variation in flow due to annual rainfall amounts make sampling at non-perennial streams
inevitable.

Bioassessment using resident aquatic biota as indicators of the biological integrity of streams is the
key component of the monitoring program. The biological condition of streams is assessed using
two biological indicators: algae and benthic macroinvertebrates. The California Stream Condition
Index (CSCI) is a statewide biological scoring tool that translates complex data about benthic
macroinvertebrates (BMI) found living in a stream into an overall measure of stream health (Mazor,
2015). Streams in reference condition are expected to have a CSCI score 20.79 (Ode, 2016).
Similarly, the Algal Stream Condition Index (ASCI) uses a multiple line of evidence approach to
understand stream condition. Algae are useful indicators of stream condition because they are
sensitive to water quality conditions, particularly nutrients, and can respond to management
actions in locations where BMI are less useful (e.g. engineered channels) (Theroux et al., 2020).
Streams in reference condition are expected to have an ASCI score =20.86. Bioassessment is
combined with chemical and physical habitat characteristics that provide a multiple lines of
evidence approach for assessing stream condition.

Riparian wetland condition was assessed using the California Rapid Assessment Method (CRAM)
(Collins et al., 2008). The method was developed to allow evaluation of statewide investments in
restoring, protecting, and managing wetlands. Briefly, the CRAM method assesses four attributes of
wetland condition: buffer and landscape, hydrologic connectivity, physical structure, and biotic
structure. Each of these attributes is comprised of several metrics and sub-metrics that are
evaluated in the field for a prescribed assessment area. The CRAM metrics are ecologically
meaningful and reflect the relationship between stress and the high priority functions and
ecological services of wetlands. The greater the CRAM score, the better the biotic, physical,
hydrologic, and buffer zone condition of the habitat. Streams in reference condition are expected to
have a CRAM score 272 (Mazor, 2015).

Trash assessments began in 2018 at random sites using the riverine quantitative tally method as
reviewed in the trash monitoring playbook (Moore et al., 2020). Briefly, trash items are tallied
under trash categories (e.g. paper, plastic, cloth and fabric) and into more detailed trash types (e.g.
foam pieces, plastic bag pieces). A 30-meter stretch of each random site is visually assessed. The
assessment area spans the thalweg to the bank full width. The assessment also makes note of storm
drain and homeless encampments within the assessment area (Moore et al., 2020).

In 2014, the Technical Stakeholder Group (TSG) agreed to modify the LARWMP sampling design
based on design changes made by the Southern California Stormwater Monitoring Coalitions (SMC)
Regional Monitoring Program. This design modification was made to help improve our ability to
detect changing conditions not only in the Los Angeles watershed, but in the Southern California
region as a whole. The design incorporates site revisits at random sites previously sampled by the
SMC program. In addition, the program began to re-visit sites previously sampled through the
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LARWMP program, contributing more information that can help us detect changing conditions in
the Los Angeles River watershed.

Assessing Biological Condition in California’s Streams

One of the ways the LARWMP determines the health of our rivers and streams is by taking a closer
look at the organisms that live there. Benthic macroinvertebrates (BMI) are bottom-dwelling
organisms that are visible to the naked eye. BMI exist year-round in streams in either their adult or
juvenile forms. These include insects (such as the Psychodidae shown below in Figure 9), aquatic
worms, and snails, that can be sensitive to pollution, changes to physical habitat condition, and
other types of stress. Many BMI respond to stress in ways we can predict. By observing and
collecting data about the BMI at a specific site, we can learn about the health of that stream.
Measurements about BMI communities is used to calculate the California Stream Condition Index
) (CSCI) score, which helps quantify site
conditions by comparing our sites to
healthy or “reference sites.”

The CSCI was developed using a state-
wide dataset to establish site-specific
expectations of "reference condition.” It is
therefore applicable throughout the state.
The index has two components: a
measure of the number of species
observed at a site compared to what is
expected (0O/E), and a multi-metric index,
which measures community structure.

Figure 9: Benthic macro-invertebrate taxa, Psychodidae, captured in LARWMP stream site. Source: Aquatic Bioassay
Consulting.

Algae are another biological indicator that work well in urbanized environments because algae are
generally more closely related to water quality than habitat features (Fetscher & McLaughlin,
2008). The LARWMP uses measurements of both diatoms and soft-body algae as indicators using
the hybrid Algal Stream Condition Index. Algae are a good indicator because they have short
generation times, are responsive to a variety of environmental stressors, and are pervasive across
stream substratum.

2.3 Results

2.3.1 Biological, Physical, and Chemical Condition of Streams in the Watershed

The LARWMP found that the majority of sites in the watershed are altered, i.e. in the lower “altered”
or “very likely altered” conditions based on comparisons to reference conditions established by
CSCI and ASCI indicators (Table 3). Additionally, the distribution of sites in healthy or reference
condition, i.e. “likely intact” and “possible altered” categories, is largely concentrated around the
natural sub-regions of the Los Angeles River Watershed (Figure 11, Figure 10). In the 14 years of
monitoring, there are only a small percentage (4.5%) of effluent sites that have CSCI scores in
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reference condition. CSCI scores in the urban subregion somewhat resembles the score profile of
effluent-dominated sites, with the exception of having no sites in reference condition (Figure 11;
Figure 10). ASCI scores profiles reflect a different distribution. There are a smaller proportion of
sites in reference condition overall, including in natural areas. Based on ASCI scores, there are no
sites in reference condition in the effluent sub-region and a small percentage (11%) of sites in
reference condition in the urban sub-region.

Table 3: Percentage of sampled stream sites across the watershed in likely intact, possibly altered, likely altered, and very
likely altered categories based on CSCI, ASCI, and CRAM indicator scores.

Passibly Likely Very Likely
Likely Intact)  \iered | Altered | Altered
cscl 21% 10% 25%
AsCl 11% 8% 19%
CRAM 20% 8% 8%

The variables that had the strongest relationship with biological condition were related to water
chemistry and physical habitat. High CSCI scores were strongly associated with complex physical
habitat such as improved riparian habitat condition (CRAM), epifaunal substrate, cobble/gravel,
reduced channel alteration, and increased canopy cover, conditions most frequently found in the
natural sub-regions (Figure 12). Hybrid ASCI scores were associated with both water chemistry and
physical habitat variables (Figure 13). High ASCI scores were associated with improved riparian
habitat condition (CRAM), higher scores for epifaunal substrate, reduced channel alteration,
increased canopy cover, and lower concentrations of nitrate, often found in the natural sub-region.
However, overall stressor associations are stronger for BMI communities than algal communities.

Much like biological condition, urban and effluent regions of the lower watershed had significantly
poorer riparian habitat condition than the upper watershed (Figure 14). Development in the lower
watershed has nearly eliminated natural streambed habitat and riparian buffers, while sites in
natural regions have wide buffer zones, improved hydrological connectivity, and dense, native
vegetative canopy. Given the strong relationship between biological communities and physical
habitat condition, as described above, it is not surprising that CSCI and CRAM scores mirror each
other. Benthic macroinvertebrate communities require complex in-stream and riparian cover and a
wide and undisturbed riparian buffer zone.
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Figure 11: Proportion of sites in reference condition based on benthic macro-invertebrates (CSCI scores) for each water

watershed subregion from 2008-2022.
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Figure 10: Proportion of sites in reference condition based on ASCI scores for each watershed subregion from 2009-2022.
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Figure 12: Select correlation plots that show variables most strongly associated with CSCI scores. Points are color coded
by sub-region and green=natural, blue = urban, and gray = effluent.
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Figure 13: Select correlation plots that show variables most strongly associated with Hybrid ASCI scores.

The points are color coded by sub-region and are green = natural, blue = urban, and gray = effluent.
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Figure 14: Map of CRAM scores for random sites sampled from 2008-2022.
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Using revisit sites that have 2 or more data points, we assessed changes in the watershed using a
Bayesian random effects regression analysis applied to CSCI and ASCI scores over time (Figure 15).
We find that individual sites in the watershed are stable and conditions are not getting better or
worse over time. Scores within each sub-region are also stable over time. However, we did find that
ASCI scores across the watershed are decreasing over time, suggesting degrading water quality
conditions.

Confidence Level 0.95 os [l os

0.84

HASCI

™ -
L] L ]
* .
0.4+ (]
L ]
L
L]
- .
2009 2011 2013 2015 2017 2019 2021
Year

Figure 15: Hybrid ASCI trend analysis using a Bayesian random effects regression model for the watershed.

Slope is significant over time.

A comparison of water quality, nutrients, and physical habitat parameters among the three
watershed subregions from 2008 thru 2022 demonstrates the average condition of streams in
effluent, urban and natural sub-regions (Table 4). We have found that conditions in the natural sub-
region are distinct from the urban tributaries and the mainstem for many physical habitat, water
chemistry, and nutrient related variables.
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Table 4: Average physical habitat, general chemistry, and nutrient related variables for each subregion of the LA River for

the period 2008-2022.

Measured
Variables Effluent Urban Matural
Physical Habitat
Eroded %) 0.21 1.2 8.22
Stable (%) 97.52 B49.5 27.3
Vulnerable (%) 2.27 9.3 64.47
FastWater [%) 76.86 41.24 53.12
SlowWater (%) 23.07 58.5 45.95
Concrete/asphalt (%) B86.97 82.98 0.06
Cobble gravel [%) 5.34 2.82 52.85
Wetted Width [m) 38.29 5.25 3.84
Mean Slope (%) 0.65 1.11 2.68
Cover (%) 6.47 17.19 67.26
ChannelAlteration 1 212 17.19
Epifaunal Substrate 1.82 2.1 13.34
Sediment Deposition 17.55 16.43 12 88
General Chemistry
Alkalinity [mg/L) 141.23 281.86 205.19
DO (mg/L) 10.57 10.43 B.27
pH B8.44 8.79 7.94
Specific Conductivity
[us/cm) 1045.82 1228.33 460.44
Temperature [C) 22,68 24.47 17.08
CPOM [mg/L) 4.39 12.81 22.76
Nutrients (mg/L)
Ammonia 0.12 0.32 0.05
DOC 6.94 10.74 3.12
Mitrate Mitrite N 3.3 1 0.07
Mitrate 3.4 1.02 0.07
Mitrite 0.08 0.03 0.01
Mitrogen Total 5.64 4.66 0.59
TKN 212 272 0.33
OrthoPhosphate 0.13 0.13 0.05
Phosphorus 0.27 0.36 0.08
TOC 7.82 11.598 6.33
2.3.2 Trash

LARWMP’s trash assessments revealed that the most prominent category of trash in the Los
Angeles River Watershed is plastic, followed by metal, and biodegradable trash categories (Figure
16). The top 10 most prominent trash items are in Figure 17. On average, wrappers and wrapper
pieces are the most abundant trash items (Figure 17). Overall, plastic is present in a little under half
of stream kilometers in the watershed, compared to 61% of stream kilometers that have some form
of trash present.
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Figure 16: Average trash abundance for each trash category at random sites across the Watershed.

Error bars represent standard deviation.
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Figure 17: Boxplot of trash abundances for the top ten most prominent trash types. Diamonds represent the mean for each

trash type and points show the considerable variability in trash abundance across sites. Median abundance counts are
represented by vertical line, often near zero.
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Figure 18: Total stream kilometers that have at least one piece of plastic or trash item present.
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2.4 Policies and Ordinances Stemming the Flow of Trash

Event Date Description Region
City of Los Angeles Ordinance 182604 . City of Los
Passad Juna 1, 2013 Single-use carryoul bag ban for markels Angeles
City of Los Angebles Ordinance 182604 In . City of Los
J 1, 2014 Singla t bag ban f kals
Effect for drugstores and small markels anuan St EESREE SR SRS IR A Angalas
City of Los Angeles Ordinance 182604 In . City of Los
July 1, 2014 Singla t bag ban f kals
Effact for large suparmarkals uly St SRRt S0 SRS TSRS Angalas
5B 270 Approved Saplember 30, 2014 Slate-wida plastic bag ban Califarnia
Plastic Waste Reduction Law: Microplastic .
AB. BEBE A d Oictober B, 2015 Calif
pRrove aber beads banned from consumear products o
5B 270 In effect July 1, 2018 State-wide plastic bag ban Califarnia
Plastic Waste Reduction Law: Requires slale-
5.B. 1335 Approved Saptember 20, 2018 | owned food services to use compostable food Califarnia
sanvica packaging
Plastic Waste Reduction Law: Requiras singla
AB. 1884 Approved Sepltembear 20, 2018 usa plastic straws to be given only upon California
requeast
Plastic Waste Reduction Law: Requiras singla
AB. 1884 In Effact January 1, 2019 usa plastic straws to be given only upon California
raquast
Plastic Waste Reduction Law: Microplastic .
AB. BEE In effect J 1, 2020 Calif
nete anuan beads banned from consumer products o
Covid-19 Emargancy Ordar April 23, 2020 Plaslic bag ban lifted tempaorarily for 80 days California
Covid-19 Emargency Order Junae 23, 2020 Plastic bag ban reenact California
Plastic Wasle Reduction Law: Requires state-
5.8. 1335 In Effact January 1, 2021 owned food services to use compostable food California
sarvica packaging
Single-usa food accessornes and standard .
AB 1276 Approved October 5, 2021 condimants ban for restaurants Califarnia
Single-usa food accessornes and standard .
AB 1276 In affact January 1, 2022 condimants ban for restaurants Califarnia
The bill requires all packaging in California to ba .
5B 54 Ay d J 30, 2022 Caliif
pRrove une recyclable or compostable by 2032 o
Ban on single-usa plastics for restaurants in
. Los Angeales
unincorporated areas of Los Angelas County. Count
LA County Single Use Plastic Ordinance April 1, 2022 The ardinance will expand to food trucks in Lounty
L Unincarporated
Movambear 2023 and to tempaorary facilities in N
May 2024. raas
City of Los Angeles Ordinance 187718 Second single-usa carmyout bag ban expansion City of Los
Da bar 1, 2022 .
Passad cambar far ralail establishmantsishops Angalas
Cily of Los Angeles Ordinance 187716 In Januar 23 2023 Sacond single-use carmyoul bag ban expansion Cily of Los
Effect for large shops s far ratail establishmantsishops Angalas
Cily of Los Angeles Ordinance 187716 In July 1, 2023 Second single-use carmyoul bag ban expansion Cily of Los
Effect for all shops ' far ratail establishmantsishops Angalas

2.5 Summary and Next Steps

Over fourteen years of monitoring, we find that the majority of sites that have been assessed by the
LARWMP program are in impaired condition (e.g. “likely altered” or “very likely altered”). As
previously reported, there is strong spatial pattern of improved stream condition, assessed using
algal and BMI indicators, habitat condition, water quality, and physical habitat, in the upper

watershed compared to the developed lower watershed. BMI communities, assessed by CSCI, have

strong positive relationship with physical habitat variables while algal communities, as assessed by
ASCI, have weaker relationships with both nutrients and physical habitat. Degraded biological

WHAT ARE THE CONDITIONS OF THE STREAMS IN THE LOS ANGELES RIVER WATERSHED?




conditions at many stream sites is not surprising considering the Los Angeles River watershed is
one of the most extensively urbanized areas in the country.

We find that biological conditions at the site and sub-region level are stable over time. However, at
a watershed scale we note that Hybrid ASCI scores show a decreasing trend. This suggests that
water quality conditions are degrading at a watershed scale and merit further investigation.

Over the next few years, the LARWMP will continue to support and coordinate with larger regional
monitoring efforts such as the Stormwater Monitoring Coalition (SMC) Program and the State
Water Board’s Surface Water Ambient Monitoring Program (SWAMP). Recently, the SMC Program
has begun to assess the cause of biological impairment for sites where scores are lower than
expected using a unique rapid causal assessment tool. These assessments are important in better
informing and targeting management efforts and highlighting the importance of fire, contaminants
of emerging concern, or invasives, for example in altering the condition of sites in the watershed.

Trash is present in more than half the stream reaches that were assessed. The majority of trash is
some form of plastic. Trash surveys have only started in the past 5-year period so the amount of
data collected is too low to explore differences between strata or changes over time. In the
following State of the Watershed Report, analysis can explore changes in trash abundance,
particularly given recently implemented statewide plastic bag bans, the single use straw statewide
ban, the statewide single-use food accessory ban, and the passage of SB 54, which requires all
packaging to be recyclable or compostable by 2032.
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3 Are conditions at locations of unique interest getting better or worse?

3.1 Background

Wetland habitats are important as they are limited in number and the multiple benefits of the
relatively natural habitat they provide in an otherwise heavily urbanized watershed. The primary
goal of this component of the program is to track trends over time at sites that have been identified
as important by the technical stakeholder group so as to provide early warning of potential
degradation so that management action can be taken. Monitored sites includes high value habitats
and target sites (

i 7
| FERNANND T\

Syatiey

Figure 19).
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Working group members identified nine unique habitats of high value. They provide a
measure of natural background or provide context against which trends in other portions of
the watershed can be evaluated. Repeated measures of riparian habitat condition, assessed
using the California Rapid Assessment Method (CRAM), have been completed at habitats of
high value. Initially, CRAM assessments were conducted annually. More recently, conditions
are being assessed on a three-year cycle, acknowledging the inherently slow rate of change
in CRAM’s component indicators.

Beginning in 2018 the work group members identified a new suite of freshwater target sites
along the Los Angeles River. One is in the relatively under-sampled Glendale Narrows and
another near Lewis McAdams Park, a former random site sampled in 2015, dredged in
2018, and revisited in 2019. Aquatic chemistry, biota, and physical habitat data are
collected regularly at target sites. These sites give us better insight about the condition of
soft-bottom sites in the urban core of the watershed, particularly given management and
maintenance efforts that attempt to balance the socioecological benefits of these sites with
flood control requirements.

The California Rapid Assessment
Method (CRAM) was developed to
provide biologists and ecologists a quick
way to evaluate the complex ecological
condition of wetlands and riverine
systems using a finite and ecologically
significant set of observable field
indicators, such as plant community
composition and structure, hydrology,
physical structure, and buffers (Stein et
al,, 2009). CRAM assesses riparian
wetland condition with respect to four
overarching attributes:
Buffer/Landscape Context, Hydrology,
Physical Structure, and Biotic Structure.

describes the area around a wetland. The land
near the wetland and the adjacent landscape
can determine whether or not a wetland is
buffered from adjacent stressors and, therefore,
is a key attribute for overall wetland condition.

is the most important direct determinant of
wetland function. The physical structure of a
wetland is largely determined by the magnitude,
duration, and intensity of water movement. The
hydrology of a wetland also affects nutrient
cycling, sediment entrapment, and pollution
filtration.

and the physical complexity of a wetland relates
to its capacity for supporting a diverse biclogical
community. This attribute looks at the diversity
and spatial organization of physical aspects of
the wetland habitat.

of a wetland includes all of its plants and algae.
These primary producers suppart wetland
wildlife higher in the food web. and also affect
water flow energy and cycling and water guality.

http://www.cramwetlands.org/

ﬁ- Attribute Scores Are Averaged ﬁ Ug’cEg:él
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Figure 19: Target and High-value Habitat sites monitored by LARWMP.

3.2 High Value Sites of Unique Concern: Riverine and Estuarine Wetlands

The habitats of value and/or at-risk habitats that are monitored for the LARWMP Program are
found in both the upper and lower watershed and are described below. Using repeated measures
ANOVA, we assessed whether riparian habitat condition, assessed using CRAM, are changing at high
value sites. We found that while conditions are variable from year to year (Figure 20, Figure 21),
high value sites are not changing over time (

Table 5)(p>0.05). As in the previous chapter, habitat condition is generally better for sites in the upper watershed but there
are several sites in the lower watershed, like the Golden Shore Wetlands, Arroyo Seco, and Haines Creek Pool and Streams,
that had riparian habitat in the healthier reference condition (
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Table 5, Figure 20, Figure 21). Upper watershed sites that burned in the 2009 Station Fire have
recently returned to reference condition, based on riparian habitat assessments, and are stable
(Figure 21, Table 5).

3.2.1 Glendale Narrows (LALT400):

The Glendale Narrows is an approximately seven-mile
long section of the Los Angeles River adjacent to Griffith
Park, Los Feliz, Atwater Village, and Elysian Valley. It is
earthen bottom as a result of the high-water table;
however, the banks are shored with concrete which
nearly eliminates the biologically valuable riparian buffer
zone. The earthen bottom provides a complex streambed
composed of cobble, boulders, and sand, which support
diverse plant, bird, and fish communities. Frontage roads
along both banks serve as walking and cycling paths for the public. This section of the river was
opened to non-motorized boating in 2013.

3.2.1.1 The Golden Shores Wetland (LALT 404)

Golden Shores Wetland was constructed in 1997 as part of mitigation for wetlands that were
destroyed in Long Beach Harbor. The 6.4-acre wetland at the mouth of the Los Angeles River
includes both intertidal and subtidal habitats. The site is one of the few tidally influenced wetlands
in southern California. These habitats are important to the coastal ecosystem because they serve as
highly productive habitats for fish, waterfowl, and plants. The entire perimeter of the wetland is
protected by riprap levees with a single southern inlet connected to the Los Angeles River estuary.
The buffer zone surrounding the wetland includes parking lots and port infrastructure.

3.2.2 Sepulveda Basin (LALT405):

- Sepulveda Basin, upstream of Sepulveda Dam, is a
site that is largely operated under lease by the City
of Los Angeles Department of Recreation and
Parks. The 225-acre area includes sports fields,
agriculture, golf courses, a fishing lake, parklands,
a water reclamation facility, and a wildlife refuge.
The 3-mile reach of river upstream of the dam is
unlined with relatively natural riparian zones. The
. : 4 % water source for this reach is nearly 100%
tertlary -treated effluent from the D.C. Tlllman Water Reclamation Plant during the dry season.
These flows support ecological and recreational uses in this reach of the LA River.
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3.2.3 Eaton Wash (LALT406)

Eaton Canyon begins at the Eaton Saddle near Mount
Markham and San Gabriel Peak in the San Gabriel
Mountains. Its drainage flows into the Rio Hondo to the
Los Angeles River. The Eaton Canyon Natural Area Park
covers 190-acres where Eaton Creek forms a 50-foot
waterfall from the mountains to the foothill wash at the
base of the San Gabriel Mountains. Several more
secluded waterfalls also exist above Eaton Falls. This
area is very popular with the public, especially during
the summer months for hiking and swimming.

3.2.4 Haines Creek Pools and Stream (Tujunga Ponds Wildlife Sanctuary; LALT407)

The 13-acre Tujunga Ponds in Sunland
is a Caltrans mitigation project
constructed following completion of the
210-Foothill Freeway. The site was
acquired by Los Angeles County Parks
and Recreation Department in 1978
and contains two small lakes and
surrounding dense willow riparian and
cottonwood riparian woodlands.
Visitors use the natural areas and existing trails around the ponds for nature study, photography,
and similar passive recreation under permit from LACDPW.

3.2.5 Arroyo Seco (LALT450)

The Arroyo Seco site is located downstream of Devil’s Gate Dam. The Arroyo Chub, a locally
extirpated native fish, was recently re-introduced to this section of the Arroyo Seco following
habitat restoration. The site was downstream of the recent 2009 Station Fire and was scoured
during heavy rainstorms following the fire.

3.2.6 Tujunga Sensitive Habitat (LALT401)

The Tujunga Sensitive Habitat site is located downstream of the Big Tujunga Dam in a relatively
undisturbed, upper watershed riparian zone. Big Tujunga Canyon is high in species richness,
including 38 recorded threatened and endangered species of amphibians, reptiles, fish, and birds
and twenty-four plants. This area burned during the 2009 Station Fire and, therefore, provides an
opportunity to assess the post-fire recovery process along the riparian corridor and the
surrounding buffer zones. Since this site is difficult to access, the site is not heavily used for
recreation.

3.2.7 Upper Arroyo Seco (LALT402)

The Arroyo Seco Watershed begins at Red Box Saddle in the Angeles National Forest near Mount
Wilson in the San Gabriel Mountains. Much of the watershed contains nearly pristine habitat area
and as a result, the hiking trails running along its length are very popular with the public for hiking
and cycling. The biological condition score at this site (as measured by the CSCI) is one of the

LOS ANGELES RIVER STATE OF THE WATERSHED REPORT - 2023

43



highest in southern California, particularly for a lower watershed site. This site was devastated by
the 2009 Station Fire and has been the location for an ongoing post-fire recovery study.

3.2.8 Alder Creek (LAUT403)

Alder Creek is located in the upper reaches of the Los Angeles Watershed and is the highest
elevation of the unique habitat sites. Due to the remoteness, it provides a sentinel for conditions in
the relatively undisturbed upper watershed. The site burned during the 2009 Station Fire.
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Figure 20. CRAM scores for lower watershed high value habitat sites monitored from 2009-2022.

Red dashed line represents the 10th percentile of reference distribution of CRAM sites.
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Figure 21: CRAM scores for upper watershed high value sites monitored from 2009-2022.

Stratum

Site

CRAM Category

Trend

Lower Watershed

Golden Shore
Wetlands
(LALT 404)

Reference

Arrayo Seco
(LALT 450)

Reference

Glendale Narrows
(LALT 400)

Impaired

Sepulveda Basin
(LALT 405)

Impaired

Eaton Wash
(LALT 406)

Impaired

Haines Creek
Pools and
Streams
(LALT 407)

Reference

Upper Watershed

Tujunga Sensitive
Habitat
(LAUT 401)

Reference

Upper Arroyo
Seco
(LALT 402)

Reference

Alder Creek

(LAUT 403)

Reference

Table 5: Habitat condition category based on most recent CRAM
score and trend in CRAM score based on 14 years of monitoring
at high value sites. Trend assessment is based on repeated
measures ANOVA and considered stable since p>0.05 atall sites.

LOS ANGELES RIVER STATE OF THE WATERSHED REPORT - 2023

45



46

3.2.9 Monitoring Stream Recovery Following the 2009 Station Fire
The September 2009 Station Fire was the largest wildfire in Los
Angeles County’s history, burning 161,189 acres or 252 square miles
of upper watershed mountainous terrain in the Los Angeles and San
Gabriel River watersheds. The areas affected by the fire had not
burned for decades, resulting in an extremely hot burn that devastated
the riparian zones of streams throughout the upper watersheds. The
fire burned for 49 days, from August 29th until October 16th, and cost
an estimated $95,300,000 to fully contain.

The following winter several heavy rainstorms, that dropped over 4
inches of rain each, caused widespread erosion from the burn areas.
The fire, coupled with erosion from the rainstorms, degraded the
conditions in the riparian zones and streams throughout the
watershed.

Prior to the fire, the Los Angeles River
Watershed Monitoring Program
(LARWMP) and San Gabriel River
Regional Monitoring Program (SGRRMP)
had initiated ambient water quality
monitoring programs using randomly
selected sites where a suite of indicators,
including water chemistry,
bioassessment, and physical habitat
conditions, were collected annually
during the summer. Several of the sites
-7 burned during the Station Fire, providing
” an opportunity for the SGRRMP and
o G W Mz J20 LARWMP to establish long term trend
monitoring programs at these sites to detect the rate and quality of their recovery. Burned upper
watershed sites in the Los Angeles River Watershed were revisited starting in 2010.

We found that stream biological conditions decreased immediately following the fire to levels below
the impairment threshold at some sites and then gradually began to improve. Sampling at these sites
occurred in the summer as part of the larger ambient monitoring program and concentrations of
nutrients and metals were similar between pre- and post-fire sampling, probably due to lack of
runoff. In contrast, measures of the riparian habitat condition using the California Rapid Assessment
Method (CRAM), showed clear decreases in riparian zone biotic structure, increases in eroded and
vulnerable banks, and decreased streambed complexity and structure. Recently, these sites returned
to reference habitat condition and have stable habitat condition. The populations of aquatic
macroinvertebrates in these streams recovered to pre-burn composition within three to four years.
It is hoped that these results will help forest service managers to understand the impact of fires on
the riparian zones in the watershed and to efficiently manage their recovery in the future.
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Big Tujunga Wash
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3.3 Target Sites

Target sites along the Los Angeles River were added recently to the program. At one of the two
sites, we do not yet have enough data to identify statistically significant changes in biotic
condition because LAR10210, the Glendale Narrows Site, was added to the program in 2021.
We instead summarize trends, using a linear regression, for the LAR08599 or Lewis MacAdams
Park site. This trend analysis should be interpreted cautiously given the repeat data and limited
number of sites to examine. We find that conditions, based on analysis of water chemistry, heavy
metals, nutrients, and measures of biotic condition, at LAR08599 are generally stable (e.g. there
IS no strong improving or worsening trend). Scores for channel alteration and sediment
deposition, however, show an improving trend. This pattern is likely due to recovery of the site
following dredging that occurred in 2018.

Both the target sites have impacted biological conditions and are not in reference condition based
on CSCI and CRAM scores (Figure 20). Soft-bottom sites, like the two target sites, tend to have
higher CRAM attribute scores for buffer and biotic condition than other effluent sites (Los
Angeles River Watershed Monitoring Program 2021 Annual Report, 2022), but overall habitat
and stream condition scores for the target sites are still in the “likely altered” category. Even in
the soft bottom sections of the Los Angeles River, the natural riparian vegetation has either been
reduced and/or replaced by invasive or exotic species. These conditions have led to lower habitat
condition scores. While the highly altered hydrology and reduced vegetative complexity likely
contribute to the “likely altered”’(CSCI scores between 0.80 and 0.63) or “very likely altered”
(CSCI scores below 0.63) stream condition scores.
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Table 6: Summary of most recent chemistry, nutrient, physical habitat, and biotic condition data collected at two target sites
of interest in the LA River Watershed. Green boxes denote improving trend over time based on linear regression R2>0.7).

Suspended | Specifi
Alkalinity | Hardness | 0" PEETIC | Chioride | sulfate z
Site (me/L) (me/t) Solids | Conductivity (me/L) (me/L) E
(mg/L) (usfem) 3
- (=
LAR- Glendale 122 216 5.9 1181 159 211 =
MNarrows 'ﬁ
LAR- Lewis H
118 206 10 1065 163 172 o
MeAdams o
Ammaonia Nitrate R i L
TOC (mgfL) (me/L) (mg/l) Nitrogen | Phosphate | Phosphorus
(mg/y) | (mgh) | (me/y) E
LAR- Glendal
encate 7.52 0.23 238 4.13 0.04 0.11 s
MNarrows =
LAR- Lewis
7.25 037 2.89 4,84 0.05 0.1
McAdams
SCanopy % Sand % Concrete | Channel Epifaunal | Sediment E
Cover Fines and Asphalt| Alteration | Substrate | Deposition a
[]
- I
LAR- Glendale 16 32.38 19.05 10 12 13 =
Narrows _ﬁ
LAR- Lewis =
ms 1.2 35.58 21.15 10 12 11 £
Biotic Buffer Physical c
sl [CRAMSS Hydrol =]
core Structure | Landscape b Structure 'E
LAR- Glendal c
encale 0.653 47.0 472 66.7 50.0 50.0 S
MNarrows r
LAR- Lewls =
0.594 45.0 35.9 25.0 66.7 50.0 2
MeAdams m

3.4 Summary and Next Steps

The habitat condition of high-value sites is stable and show no significant improving or worsening
trends. Many high-value sites are in reference condition for riparian habitat condition based on
CRAM scores. This is particularly true for upper watershed, actively managed and restored sites, or
sites that burned in the 2009 Station Fire.

Target sites along the main-channel of the Los Angeles River were more recently added to the
program. One of the target sites, a site along the Glendale Narrows, does not yet have sufficient data
to detect trends in habitat, biotic, or physical habitat condition. While the site near Lewis
MacAdams Riverfront Park shows stable conditions in water chemistry, nutrients, metals, and
biological condition and strong improvement in channel alteration and sediment deposition scores
since dredging in 2018. Target sites reflect the condition of soft-bottom riverine sites near urban
land uses, including a reduced and interrupted riparian buffer, altered hydrology and biotic and
physical structure.

The analysis of the LARWMP data has revealed the amount of data and investment that is required
to confidently detect changes in biotic condition at a watershed scale over time. These datasets are
invaluable during this period when the Watershed is undergoing historic changes due to climate,
water resource management, and investments in ecological uplift. As a result, the LARWMP should
continue to monitor sites that are of ecological and cultural importance to communities of the Los
Angeles River Watershed while avoiding disrupting years of data collection at previously
established sites. These long-term data sets are rare and powerful in detecting change in our
rapidly changing region.
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4 Are Receiving Waters Near Discharges Meeting Water Quality Objectives?

4.1 Background

Fluctuations in both discharge sources and seasonal variations greatly affects the composition of
pollutants of the Los Angeles River (Wolfand et al., 2022). During the dry season, the Los Angeles
River is primarily sustained by wastewater from reclamation plants (point sources), treated to
reduce or eliminate nutrients, pathogens, and organic matter, and to a lesser degree, urban runoff
and groundwater seepage (nonpoint sources). Conversely, during the rainy season stormwater
runoff (nonpoint source) has the greatest impact on the pollutant composition. Ultimately, the goal
of this question is to assess the impact of known point source discharges on receiving water quality
in the Los Angeles River (Figure 22).

The LARWMP focused on effluents from three publicly-owned treatment works (POTWs) that
discharge tertiary-treated effluents to the Los Angeles River, above the confluence with the Arroyo
Seco:

e (City of Burbank Water Reclamation Plant (BWRP)
e (City of Los Angeles Glendale Water Reclamation Plant (LAGWRP)
e (ity of Los Angeles D.C. Tillman Water Reclamation Plant (DCTWRP)

The treatment capacities of these POTWs range from 9 million gallons per day (MGD) for the
Burbank WRP to 20 MGD and 80 MGD for the Glendale and Tillman WRPs, respectively (Table 7).
Las Virgenes Municipal Water District (LVMWDs) Tapia Plant is also permitted to discharge 12
MGD to the Los Angeles River at certain times of year. However, discharges are typically much less
than the plant’s design discharge capacity. In 2019 SWRCB started requiring wastewater treatment
and recycled water facilities to report their monthly water usage and quality, aiding in policy
decisions and efforts to increase recycled water usage while safeguarding natural water resources
(State Water Resources Control Board, 2023).

Table 7: POTW Discharges to the Los Angeles River, their design capacities and 2021 statistics on recycled water
production. Discharge amounts are in million gallons per day (MGD).

RECYCLED
DESIGN WATER
POTW DISCHARGER DATE BUILT DISCHARGE DISCHARGED
CAPACITY (MGD) FOR REUSE
(MGD)
Las Virgenes Municipal Water District 1999 -
Tapia Plant Waste Water Reclamation | Outfall to LA 12 7.5
Plant River
City of Burbank WRP 1966 9 5.2
City of Los Angeles- Glendale WRP 1976 20 11.9
City of Los Angeles-Tillman WRP 1984 80 32.5
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National Pollution Discharge Elimination System (NPDES) permits require these POTWs monitor
water quality upstream and downstream of the point of discharge to demonstrate that they attain
certain water quality standards. As part of this report, LARWMP consolidated these data from 2018
to 2022 and compared them to the State of California water quality objectives considered to be
protective of aquatic life, recreation, industrial, and groundwater recharge uses in some sections of
the River.
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Figure 22: Locations of water reclamation plants in the Los Angeles River Watershed
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4.2 Methods

4.2.1 Water Quality Objectives for Receiving Waters

Nutrients, metals, and E. coli were compared against the objectives described in the Los Angeles
Region Basin Plan for the Coastal Watersheds of Los Angeles and Ventura Counties (Los Angeles
Regional Water Quality Control Board, 2020a). Metals were compared to the State of California Toxics
Rule (CTR) to determine if they were above either the acute or chronic thresholds (Environmental
Protection Agency, 2015).

For some constituents, objectives are adjusted according to other measured parameters such as
hardness for metals; and pH and temperature for ammonia. Acute thresholds represent maximum
1-hr concentrations protective of aquatic life uses and the chronic thresholds represent maximum
30-day average concentrations protective of aquatic life uses.

Dissolved metals concentrations for both Glendale WRP and Tillman WRP were converted from
total recoverable metals concentration to dissolved concentration using conversion factors from
the CTR (Environmental Protection Agency, 2015). In addition, Burbank and Glendale WRPs use a
Water Effects Ratio (WER) adjusted CTR threshold for copper whereas Tillman WRP does not.
WERSs are used to for variations in the toxicity of a metal between laboratory dilution water and the
water at a specific site (Davis, 1994).

4.3 Results: Water Quality Objectives of Receiving Waters (2018-2022)

4.3.1 Heavy Metals

During the 2018-2022 monitoring years, POTWs generally did not contribute to downstream metal
exceedances. Glendale WRP and Burbank WRP had no detected exceedances in any of the tested
heavy metals at their respective upstream and downstream monitoring locations. Tillman WRP had
some exceedances for chronic regulatory CTR threshold for selenium and copper. For selenium,
upstream samples had significantly higher selenium concentrations than downstream samples (p <
0.0001). Upstream selenium concentrations were diluted by wastewater effluent at the
downstream sampling location. Generally, wastewater discharge from POTW effluents is not
causing downstream metal exceedances.

Across all POTWs, average copper concentrations in downstream samples (10 * 8 ug/L; n = 60)
were not significantly (p = 0.4) lower than upstream (9 * 4 pg/L; n= 61). However, when examining
each POTW individually, the average copper concentration of Tillman WRP’s downstream effluent
(10 £ 4 pg/L; n = 20) was significantly higher than upstream (7 * 3 pg/L; n = 20). To be more
specific, we observed that in the period from 2018 to 2020, three samples, all taken in early August,
exceeded the chronic regulatory CTR threshold for copper downstream.

52 ARE RECEIVING WATERS NEAR DISCHARGES MEETING WATER QUALITY OBJECTIVES?



Burbank Glendale Tillman

= 300 300 300
2
‘;’200 200 200
g 100 |/ 100 [/ 100 [/
< 9 @ ¢ I e 0 - 0 eo®me ¢ @
0 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000
Hardness (mg/L) Hardness (mg/L) Hardness (mg/L)
3
g1 15
% 5 5
O 0 @0« me 0 )
0 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000
Hardness (mg/L) Hardness (mag/L) Hardness (mg/L)
= 200 50
5200 150 40
2150 30
5 100 100
a g 20
o 50
g s0 “e o - 10
© 5 ® (18 0 ) 0
0 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000
Hardness (mg/L) Hardness (mg/L) Hardness (mg/L)
500 500 500
2 400 400 400
300 300 300
g 200 200 200
3 100 100 100
0 @0 ¢ TS 0 L N 0 @ @ o O
0 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000
Hardness (mg/L) Hardness (mg/L) Hardness (mg/L)
;20 20 20
215 15 15
£10 10 10 e % %
= 2
§5 f—r—————w-" 5 ———— i ——— 5 —_——— T —
3 o V eor e - 0
4] 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000
Hardness (mg/L) Hardness (mg/L) Hardness (mg/L)
400 400 400
4 300 300 300
o
2200 200 200
Q
£ 100 ® 100 100
N . ; Il
0o / @ e 0 w». 0 W Soguwc e &
0 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000
Hardness (mg/L) Hardness (mg/L) Hardness (mg/L)

@ Upstream Downstream

Figure 23: Dissolved heavy metal concentrations upstream and downstream of all POTWs from 2018-2022 effluents. Values
are compared to hardness-adjusted, total recoverable CTR thresholds for acute (black line) and chronic (dashed red line)
effects. Lead does not have an acute CTR threshold because the USEPA has not established human health criteria for this
contaminant. Values are estimated in instances where there were non-detects that did not meet the laboratory’s reporting
limit. Note that downstream and upstream concentrations may be close in value, as a result it may be difficult to see
overlapping yellow and blue points on the graph.

LOS ANGELES RIVER STATE OF THE WATERSHED REPORT - 2023

53



54

43,2 Bacteria

The E.coli concentrations among different POTWSs from 2018 to 2022 ranged widely (Figure 24). In
upstream locations, channel sources, urban runoff, and wildlife, may all be possible sources of E.
coli. In the case of Burbank, E. coli concentrations frequently surpass the Water Quality Objective
(WQO). Comparing upstream and downstream locations, both Burbank WRP and Tillman WRP
exhibit higher E.coli concentrations downstream. However, only Burbank WRP shows frequent
exceedances and a statistically significant increase in E. coli downstream of discharge (p = 0.0001),
while Tillman WRP does not (p = 0.1). In contrast, the downstream location of Glendale WRP has
lower bacteria levels compared to its upstream location (p = 0.0004), indicating that its effluent
improves water quality by diluting upstream bacteria concentrations.
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Figure 24: E.coli concentrations (Log10 transformed) at upstream and downstream locations of POTW effluents.

The red dashed horizontal line denotes the regulatory threshold of 320 MPN/100mL for REC-1 beneficial use.

4.3.3  Nutrients

Generally, effluents from these facilities contain higher concentrations of nutrients (e.g., ammonia,
nitrate, and nitrite) than receiving waters (Figure 25). Burbank WRP and Tillman WRP both have
higher levels of nitrates downstream (p > 0.0001) of discharges while Glendale WRP had slightly
lower nitrate concentration downstream (p = 0.07). Outside of isolated exceedances at Burbank
WRP and Glendale WRP?, POTWs do not exceed the nitrate WQO (10.0 mg/L).

Average nitrite levels across all POTWs did not exceed the WQO (1.0 mg/L). Overall, there was no
significant difference between average upstream (0.2 + 0.7 mg/L) and downstream (0.2 + 0.2
mg/L) nitrite concentration across all POTWs (p = 0.8).

1 Exceedance at both Burbank WRP and Glendale WRP occurred on December 15, 2020 at their respective
upstream locations.
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Lastly, from 2018-2022 ammonia levels for 98% of samples from all POTWs were generally below
the WQO? (Figure 26). Locations downstream of Burbank WRP (n = 23) and Tillman WRP (n = 16)
discharges occasionally exceeded the WQO. Glendale WRP had no occurrences of ammonia WQO
exceedance. Overall—despite isolated or occasional nitrate, nitrite, and ammonia WQO
exceedances—average nutrient values across all POTWs assessed during the five-year period

largely met WQOs.
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Figure 25: Nitrate (NO3-) and nitrite (NO2) concentrations upstream and downstream of POTWs. Red dashed line denotes
the regulatory threshold for nitrate (10mg/L) and nitrite (1mg/L). To improve readability and scaling of the graph extreme
outliers (nitrate: 2; nitrite: 3) were omitted from the box plots, but their values were considered in the statistical analysis.

2WQO for ammonia is a function of pH and temperature.
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Figure 26: Difference in ammonia (NH3-) concentrations between sampled values and WQOs at POTWs from 2018-2022.
The ammonia WQO for each POTW is calculated as a function of pH and temperature at the time of sampling. The horizontal
red dashed line indicates no difference between the sample and WQO. Values at or below the line follow ammonia WQOs,
while values above the line exceed the WQO.

4.4 Summary and Next Steps

During the 2018-2022 monitoring period, receiving waters near the treatment plant discharges are
meeting most contaminant WQOs. Generally, most concentrations of heavy metals are below acute
and chronic regulatory CTR thresholds at both upstream and downstream sites. Bacteria
concentrations are frequently exceeding regulatory standards at Burbank WRP. Nutrients were
generally below water quality objectives across POTWs.

Effluents from POTWs within the LA River Watershed have a variable impact on water quality.
Some metals are diluted by POTW effluents (i.e. selenium) while others metals (i.e. copper) have
higher concentrations downstream. Downstream concentrations of E. coli are elevated in the
majority of samples from Burbank POTW and occasionally exceed at Tillman and Glendale. POTWs
are a source of nitrates and nitrites to receiving waters, as concentrations are higher downstream
of the discharges, although both upstream and downstream concentrations are generally below
WQOs.

The Cities of Burbank and Los Angeles will continue to monitor receiving waters to determine if
they are meeting the WQOs for their beneficial uses. In the 2022 Triennial Review of the LA River
Basin plan identified a number of projects that may impact POTWs, including revising the WQOs for
ammonia, incorporating the Statewide Toxicity Provisions, and incorporating the USEPA’s s 2007
Freshwater Quality Criteria for Copper, and applying site-specific WQOs for lead (Los Angeles
Regional Water Quality Control Board, 2020b).
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5 Isit Safe to Recreate in the LA River and its Tributaries?

5.1 Background

When the public imagines the Los Angeles River and its watershed, they commonly visualize the
wide concrete lined channels of the lower watershed. This image overshadows the abundant
recreational opportunities provided by the soft-bottom portions of the river and the nearby
freshwater lakes and streams, particularly the headwater streams in the Angeles National Forest.
During the warm spring and summer months, thousands of locals and visitors enjoy swimming in
cool waters of these relatively natural streams. Despite this popularity, prior to LARWMP, little was
known about the safety of swimming at popular swimming sites throughout the watershed.

Since 2009, LARWMP has monitored popular unregulated swim sites for disease risk for
gastrointestinal illness. The safety of these swim sites can be determined by measuring the amount
of E. coli, a type of Fecal Indicator Bacteria (FIB), in the water. The presence of E. coli in recreational
waters indicates fecal contamination by humans or animals and acts as a freshwater diagnostic tool
for the presence of other more harmful pathogens, such as Salmonella and Giardia.

5.1.1 E. coli Water Quality Objectives for Recreation Zones

The Los Angeles Basin Plan E. coli water quality objectives (WQOs) are based on a Most Probable
Number (MPN) per single sample analysis (Los Angeles Regional Water Quality Control Board,
2014). In California, the State Water Resources Control Board (SWRCB) and Regional Water Quality
Control Water Boards determine suitable recreational waters and describe WQOs to protect these
waters. WQOs are a crucial tool for monitoring and controlling pollution levels in bodies of water
and protecting aquatic ecosystems and human health. LA Sanitation uses WQOs based on fecal
indicator bacteria to determine when to issue closure advisories (Table 8). These values were
developed based on the relationship between bacteria levels, human health effects, and “historically
acceptable illness rates,” which for freshwater bodies has been designated as 32 illnesses per 1,000
swimmers (Los Angeles Regional Water Quality Control Board, 2020b).

SCWRCB has classifies waterways based on the specific types of water activities that take place.
Recreational site locations monitored by LARWMP fall into one of two designations:

e REC-1: Designated for water contact recreation activities, such as swimming and wading.
e LREC-1: Designated for activities with limited direct water contact recreation activities,
such as kayaking.

While there are a few different acceptable statistical methods available to assess whether a specific
location is meeting state WQOs, this chapter will use:

e REC-1 Sites: Statistical threshold value (STV). STVs consider samples over a specified time
period, providing a comprehensive view of a location's overall health and trends. To
simplify interpretation, the REC-1 STV is also used as a single sample standard in Table 8
and Figure 27.
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o WQO: More than 10% of samples collected within a calendar month3 are not to
exceed the STV. As of 20204, the REC-1 E. coli WQO STV for freshwater bodies is 320
MPN/100mL (Los Angeles Regional Water Quality Control Board, 2020a).

e LREC-1 Sites: Single sample limit (SSL). SSLs evaluate each sample independently, making it
easier to understand and offering a more immediate assessment of water quality. SSLs do
not capture fluctuations or trends.

o LREC-1 E. coli WQO SSL for freshwater bodies is 576 MPN/100mL.

5.1.2 Water Quality Notifications in the Los Angeles River

Due to water quality concerns, in 2018 the City of Los Angeles increased monitoring efforts in the
Los Angeles River recreational zones to twice a week. Results are posted on the LA Sanitation
website (Los Angeles River Quality, 2023). When bacteria levels are exceedingly high at two or more
sites, a closure advisory is issued (Table 8).

Table 8: LASAN Water Quality Codes and Description

COLOR CODE DESCRIPTION

Water quality is suitable for recreational activities, but swimming in the river

m is still prohibited. Test results indicate bacteria levels lower than 320

MPN/100mL, the limit for REC-1.

Users should exercise increased caution. Test results indicate bacteria levels
between 320 MPN/100mL (REC-1) and 576 (LREC-1) at one or more of the
sampling sites located in the recreation zone or above 576 MPN/100 mL at
only one of the sites.

This LA River Recreation Zone is not suitable for recreational activities. Test
results indicate levels exceeding 576 MPN/100mL (LREC-1) at two or more of
the sampling sites located in the recreation zone. A Closure Advisory will be
issued by the City of Los Angeles and the MRCA will close the recreation zone
and post closed signs. The recreation zone will stay closed until further
bacteria testing show that the zone is once again suitable for recreational
activities.

5.2 Methods

5.2.1  Sampling and Site Selection
LARWMP conducts semi-weekly sampling in the summer from May to September at high-use
recreational sites. A total of 18 different recreational swimming sites were monitored from 2018-

3 Calendar month is a period of time from a day of one month to the day before the corresponding day of the
next month if the corresponding day exists, or if not to the last day of the next month (e.g. from January 1 to
January 31, from June 15 to July 14, or from January 31 to February 28) (LARWQCB, 2020a).

4 Previously, the REC-1 WQO was an SSL of 235 MPN/100mL. The new WQO was adopted into the Los
Angeles Basin plan in 2020 (LARWQCB, 2020b, 2020a).
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2023, including streams in the Angeles National Forest, streams in the lower watershed, and
kayaking areas within the recreational zone of the Los Angeles river. Location of each monitoring
site are mapped on Figure 27. Further information about each location can be found in Table 9 and

Table 10. Initially, sites were selected based on the collective knowledge of the workgroup of
popular swimming locations. Sites were then added or excluded as LARWMP improved its
understanding of the recreational use of streams, as well as depending on drought condition and
the accessibility of the site to visitors and monitoring teams.

Overall monitoring statistics for the 2018-2023 summer monitoring periods for both swim sites
and kayak areas are summarized in (Table 11). A total of 997 samples were collected from
swimming sites and analyzed for E. coli during the 2018-2023 reporting period.

To capture site conditions during heavy use and elucidate the relationships between heavy
recreational use and E. coli concentrations, sampling was concentrated around weekends and
holidays when the swimming intensity is greatest. Depending on the site, sources of FIB could
include visitors, dogs, wildlife, urban runoff, homeless populations, and trash (for example: diapers
or toilet paper).
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Table 9: REC-1 Recreational Unregulated Swim Sites Monitored by LARWMP from 2018-2023

RECREATIONAL SWIM SITES EIC’)I‘IEES
BULL CREEK/SEPULVEDA LALT200
BASIN

DELTA DAY USE LAUT206
EATON CYN NATURAL AREA LALT204
PARK

GOULD MESA CAMPGROUND LAUT209
HANSEN DAM REC. LAKE LALT224
TUJUNGA WASH AT HANSEN LALT214
DAM

HERMIT FALLS LAUT213
HIDDEN SPRINGS LAUT211
MILLARD CAMPGROUND LAUT203
STURTEVANT FALLS LAUT210
SWITZER FALLS LAUT208
VOGEL FLATS LAUT220

YEARS
SAMPLED
2018 - 2023

NOTES

2018,
2021-2023

Dropped in 2018 due to
limited recreational use. Re-
added in 2021.

2018 - 2023

2018 - 2023
2019 - 2023
2018 - 2023

2018 - 2019 Closure due to Bobcat fire.
2021 - 2023

2018 Dropped due to limited

recreational use
2018 - 2020 Closure due to Bobcat fire.

2018 - 2023

2020 - 2023 Replaced Sturtevant Falls
after Bobcat Fire

Table 10: LREC-1 Recreational Kayak Areas Monitored by LARWMP from 2018-2023

N YEARS
RECREATIONAL KAYAK ZONE CODES SAMPLED NOTES
LA RIVER AT BALBOA BLVD LALT215 2018 - 2023 Upper Sepulveda Basin Zone
LA RIVER SEPULVEDA BASIN LALT216 2018 - 2023 Middle Sepulveda Basin Zone
LA RIVER AT SEPULVEDA DAM LALT217 2018 - 2023 Lower Sepulveda Basin Zone
LA RIVER AT FLETCHER DR. LALT218 2018 - 2023 Upper Elysian Valley Zone
LA RIVER ELYSIAN VALLEY LALT219 2018 - 2023 Middle Elysian Valley Zone

LA RIVER AT STEELHEAD PARK LALT221

2018 - 2023 Lower Elysian Valley Zone
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Figure 27: Map of Unregulated Swim Sites and Kayak Areas from LARWMP 2018-2023 with percent of samples exceeding
WQOs. Percent of samples that exceeded WQOs were calculated with each site’s respective WQO (Table 9 and

Table 10). The REC-1 WQO STV was used as an SSL in exceedance percentage calculations to ease interpretation.
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5.3 Results

Recreational sites in the Angeles National Forest are very popular with the public during the warm
summer months. These sites are readily accessible to the 9.7 million residents of Los Angeles
County and provide an opportunity to explore unique habitats in an otherwise highly urbanized
watershed (US Census, 2022). Sites vary in condition, use, and in the average number of visitors.
Many of the sites in the natural regions of the watershed are popular swimming holes and
accessible via a short hike. In the urbanized portions of the watershed, kayaking, hiking, and fishing
are popular.

Table 11: LARWMP by the numbers for each monitoring period of the LARWMP. Note the use of REC-1 standard as a single
sample standard for ease of comparison.

SWIM SITES KAYAK AREAS>

REC-16 LREC-1

Water Quality Objective STV =320 MPN/100mL SSL =576 MPN/100mL

2009-2012 = 2013-2017 2018-2023 2017 2018-2023
Sites 10 11 12 5 6
Summer Monitoring 68 96 120 46 217
Days
Samples collected 402 831 977 124 1261
Number of SSL

49 (12% 178 (21% 160 (16% 19 (15% 45 (6%
exceedances (12%) (21%) (16%) (15%) (6%)

During the 2018-2023 LARWMP monitoring seasons, most samples collected were below their
respective WQO, indicating that these areas were generally safe to recreate (Table 11). At swim
sites only 16% of the samples collected during this reporting period exceeded the REC-1 WQO STV
for E. coli. This is a 4% increase from 2009-2012 and a 5% decrease from 2013-2017. Conclusions
drawn from changes among the three periods should be limited. Changes in site selection
(discussed on page 57) between report years can introduce variability and affect the interpretation
of trends over time. Therefore, any conclusions drawn should be considered within the context of
these site selection changes. Other possible explanations include changes in rainfall from year to
year and number of sampling dates.

5.3.1 Rec-1Sites

Most informal recreation sites, or swim sites since visitors tend to wade and swim at these sites, are
safe for recreation. The greatest amount of REC-1 WQO STVé single sample exceedances occurred at
Tujunga Wash at Hansen Dam (70% exceedance) and Bull Creek/Sepulveda Basin (30%
exceedance) (Figure 27). The sources of bacteria at these sites are unknown, but because both are
within the urbanized portions of the watershed, they may have heightened bacteria levels

5 Kayak sites were added after the 2016 monitoring year.

6 The REC-1 WQO STV is being used as SSL to ease interpretation. STVs are not intended to be used as an SSL
for regulatory purposes. Please see the discussion regarding STVs and SSLs in WQOs on page 1.
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originating from human sources, recreational activities, and wildlife. Notably, Tujunga Wash at
Hansen Dam is often used by the equestrian community and horse waste is often found on trails
and near streams.

From 2018 through 2023, LARWMP collected data for 24 calendar months during the summer. We
determined whether each sample exceeded the STV of 320 MPN/100mL, then grouped into its
respective calendar month. The percent of samples that exceeded the STV per calendar month are
visualized in Figure 28 and tabulated in Table 16 in the Appendix. Most REC-1 sites had median
values below the WQO of 10% of samples that exceed the STV.

Over the 24 LARWMP monitored months from 2018-2023, most sites were found to be safe to
swim. Hansen Dam Recreation Lake was the safest swim location where all monitored months?
were within the WQO. Two notable exceptions to this finding were Tujunga Wash at Hansen Dam
and Bull Creek/Sepulveda Basin. These sites had the highest average percentage of samples that
exceeded the STV (Tujunga Wash at Hansen Dam average = 75% * 30%; Bull Creek/Sepulveda
Basin average = 31% * 30%). Furthermore, Tujunga Wash at Hansen Dam exceeded the WQO for
23 months (out of 24 months; 96%) during the monitoring season, while Bull Creek/Sepulveda
Basin exceeded the WQO for 16 months (out of 24 months; 67%). As a result, these sites were
deemed unsafe for swimming for the majority of the summer season from 2018-2023.

Vogel Flats
Tujunga Wash at Hansen Dam 4
Switzer Falls |
Sturtevant Falls | |

Millard Campground |9
Hidden Springs ' |
Hermit Falls [
Hansen Dam Rec. Lake ¢
Gould Mesa |
Eaton Canyon w
DeltaDayUse | ¢ |
Bull Creek |

0o 25 50 75 100
30-day WQO Exceedance %

Figure 28: Box plot of monthly E. coli WQO exceedance percentage at LARWMP REC-1 unregulated swim sites from 2018-
2023. Percent of exceedances within 30-day periods at unregulated recreational sites monitored by LARWMP. Red dashed
line represents the WQO of 10% REC-1 STV exceedances within a 30-day period. The dark vertical line on each bar

7 Monitoring of this site started in 2019.
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represents the median, diamonds represent the average, and dots represent outliers. Results for each month and site are
tabulated in Table 16.

5.3.2 LREC-1 Kayak Areas

Generally kayaking areas are safe for low-water contact activities. E. coli concentrations of LREC-1
waters (median = 109 MPN/100mL) were below the LREC-1 WQO (576 MPN/mL) (Figure 29).
There was a 11% decrease in the exceedance percentage for kayak areas between 2017 and the
2018-2023 period (Table 11). However, one additional location (LALT 219) was added to the
program after 2017. There were occasional occurrences of high exceedances, indicating that users
should continually refer to LASAN water quality notifications for guidance (Table 8).

LA River At Balboa Blvd. |

LA River Sepulveda Basin ° o —E—P
LA River At Sepulveda Dam ° o —
LA River At Fletcher Dr. o Kl omo o 00 -
LA River At Steelnead Park o %l : .
LA River Elysian Valley '

1 2 3 4
Log,, (E. Coli MPN/100 mL)

Figure 29: Box plot of Single Sample E. coli concentration at LARWMP LREC-1 sites from 2018-2023. E. coli concentration
of LARWMP LREC-1 sites log;o-transformed. Red dashed line represents the LREC-1 single sample WQO (WQO = 576
MPN/100mL; log10(WQO) = 2.76). The dark vertical line on each bar represents the median, diamonds represent the
average, and dots represent outliers. Values beyond detection limits were assumed.

5.4 Summary and Next Steps

Overall, most sites within the Watershed are safe to recreate. However, all sites were found to
occasionally exceed WQOs. As a result, visitors should take caution when visiting areas that are
regularly above WQOs and refer to the LASAN website for water quality notifications for guidance
(Los Angeles River Quality, 2023). The sites that had the highest percentage of exceedances are
Tujunga Wash at Hansen Dam and Bull Creek. Visitors are advised to employ additional caution at
these locations.

Monitoring site selection may change in future LARWMP seasons to align with areas of public
interest. These adjustments should consider variables that influence visitation patterns, such as fire
closures, access, and recreational infrastructure. Additionally, given the popularity of some
recreation sites, the frequent presence of trash, and curiosity by visitors of LARWMP monitoring
teams, visitors at recreational sites in the watershed present an important opportunity to engage
with the public on stewardship and LARWMP’s monitoring activities.
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6 Are Fish Safe to Eat?

6.1 Background

Certain contaminants in the environment can accumulate in fish tissue. This bioaccumulation of
contaminants poses a health risk to those that eat fish from local water bodies. The contaminants
that bioaccumulate, or accumulate in living organisms, are hydrophobic (or water fearing)
compounds that adhere to small particles and accumulate in the fatty tissue of fish. Contaminants
that bioaccumulate include DDT, mercury, selenium, and PCBs. These particles are eaten by small
organisms and move up the food chain, becoming more concentrated with each increase in trophic
level. This is a process known as biomagnification. These contaminants have been introduced into
the watershed from insecticide application, natural processes, and industrial activities. While
contaminants like DDT and PCBs have been banned for decades, they do not degrade easily and are
still commonly detected in fish tissues.

6.1.1 FOLAR Fish Study

In 2007, the Friends of the Los Angeles River surveyed fish
populations in the Glendale Narrows area, an approximately
eight-mile stretch of natural bottom river that extends from
Riverside Drive near Griffith Park to the Figueroa Bridge in
Cypress Park (FOLAR, 2008). The levels of mercury and PCB
of four composite samples of bullhead catfish, carp, sunfish
and tilapia were well below the three servings per week
consumption guidelines described by the California Office of
Environmental Health Hazard Assessment (OEHHA). The
results showed that fish tissues collected along the Glendale
Narrows had lower concentrations of contaminants than
found in many lakes and stream sites monitored across the
nation. Eight species of fish were collected, none of them
native. Species included the fathead minnow, carp, black
bullhead, Amazon sailfin catfish, mosquitofish, green sunfish,
largemouth bass, and tilapia. Mosquitofish and tilapia were
the most abundant species.

In 2016, FOLAR conducted their Long Beach Fish Study
where they sampled the brackish estuary near the mouth
of the Los Angeles River (FOLAR, 2016). The estuary is
home to a mix of native and non-native fish species.
Natives included California killifish, Northern anchovy, and
topsmelt. Non-native species like Asian carp and
mosquitofish were also common in this section of the river.

-
&
=
z
»
&
=
o
]
=
H
«
S
w
=
=
s
P
a
=
=
=

LOS ANGELES RIVER STATE OF THE WATERSHED REPORT - 2023 67



68

6.1.2 Surface Water Ambient Monitoring Program (SWAMP) Studies

The SWAMP report, Contaminants in Fish from California
Lakes and Reservoirs, 2007-2008, summarizes the results of a
2-year screening study of 272 of California’s more than 9,000
lakes and reservoirs. This represents the beginning of a long-
term, statewide, comprehensive bioaccumulation monitoring
program for California surface waters (Davis et al., 2010).

The survey identified problems in certain areas of the state,
with methylmercury and polychlorinated biphenyls (PCBs)
being the contaminants of greatest concern. Methylmercury
poses the most widespread potential health risk, 21% of the
lakes surveyed had at least one fish species with an average
methylmercury level high enough (> 0.44 ppm) that OEHHA
would consider recommending no consumption.®

The study provides information that will be valuable in
prioritizing lakes in need of further study to support
development of consumption guidelines and cleanup plans.

CONTAMINANTS IN FISH FROM
CALIFORNIA LAKES AND RESERVDIRS,
2007-Z008: SUMMARY REPORT ON
A TWO-YEAR SCREENING SURVEY
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Informed by the results of their 2008 screening survey,
SWAMP’s Safe to Eat Workgroup (STEW; formerly known as
the Bioaccumulation Oversight Group or “BOG”) initiated
the Long-term Monitoring of Bass Lakes and Reservoirs in

California project in 2015 (SWAMP, 2015). This survey is an

ot [ ]

ongoing effort to track mercury concentration in 190 bass-

SAMPLING AND ANALYSIS PLAN FOR dominated lakes. This study offers updated insights on lake
LONE-TERM MONITORING OF BASS status and statewide trends, aiding the assessment of
LAKES AND RESERVOIRS IN CALIFORNIA .

management effectiveness (e.g., mercury control plans) and
e Binacesmelctien [y eraiget Sesep (£15) the impact of global emissions and climate change on fish

Surface Water Ambient Monitoring Program

mercury levels. Monitoring began in 2015, taking place

SWAMP-MP-SB-2016-0001

Water Boards

every other year, with plans for continuation through 2025.

8 For women between 18 and 45 years of age and children between 1 and 17 years of age
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6.1.3  OEHHA advisory tissue levels (ATLs)

OEHHA ATLs were developed with the recognition that there are unique health benefits associated
with fish consumption and that the advisory process should be expanded beyond a simple risk
paradigm in order to best promote the overall health of the fish consumer (Office of Environmental
Health Hazard Assessment, 2008). ATLs protect consumers from being exposed to more than the
average daily reference dose for non-carcinogens or to a lifetime cancer risk level of 1 in 10,000 for
fishermen who consume an 8-ounce fish filet containing a given amount of a specific contaminant
(Table 12).

Table 12: OEHHA Advisory Tissue Levels (ATLs) for selected contaminants in parts per billion (ppb).°

THREE 8- TWO 8-OUNCE  ONE 8-OUNCE
OUNCE NO
CONTAMINANT SERVINGS A SERVINGS A SERVINGS A CONSUMPTION
WEEK WEEK
WEEK
DDTs10 <520 >520-1,000 >1,000-2,100 >2,100
Methylmercury
(Women aged 18- <70 >70-150 >150-440 >440
45 years and
children aged 1-17
Methylmercury
(Women over 45 <220 >220-440 >440-1,310 >1,310
years and men)*
PCBs* <21 >21-42 >42-120 >120
4,900-
Selenium12 <2500 >2500-4,900 g >15,000
15,000

9 Serving sizes are based on an average 160-pound person. Individuals weighing less than 160
pounds should eat proportionately smaller amounts (for example, individuals weighing 80 pounds
should eat one 4- ounce serving a week when the table recommends eating one 8-ounce serving a
week).

10 ATLs for DDTs are based on non-cancer risk for two and three servings per week and cancer risk
for one serving per week.

11 ATLs are based on non-cancer risk

12 ATLs are based on cancer risk
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6.2 Methods

Prior to the start of LARWMP fish tissue sampling, little was known regarding the safety of eating
fish caught in the watershed’s estuary, creeks, and lakes. Designed to leverage and complement fish
tissue monitoring studies by SWAMP and FOLAR, the LARWMP program began monitoring sites
popular among the angling community in 2008. A regional survey of anglers helped in selecting
target species and fishing locations where fish are most likely being consumed (Allen et al., 2008),
along with the input of the LARWMP technical stakeholder group (

Figure 30).

Fish tissues were collected following 2005 guidelines established by OEHHA (updated in 2022)
using a combination of techniques depending on the water body and included boat drawn seines,
hand seines, hook and line, and electro shocking (Klasing et al., 2022).

Figure 30: Map of Fish tissue bioaccumulation sampling locations for 2018-2022.
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Table 13: Species of fish collected from the LA River Watershed during 2018-2022. Life histories are adapted from Inland
Fishes of California (Moyle, 2002). Illustrations are from the US Fish and Wildlife Service National Digital Library (Raver,
1975).

COMMON NAME SPECIES NAME OBSERVED RANGE LENGTHS FROM LARWMP

Bluegill Lepomis macrochirus |11-29cm

Non-Native species mostly found in warm water bodies at low elevation. Can
survive within a wide temperature range and under conditions of low oxygen.
Tend to hide in aquatic vegetation. Omnivorous but primarily an R
opportunistic predator benthic macroinvertebrates, snails, small fish, and fish R
eggs. Also known to eat algae and aquatic vegetation when their normal prey

items are scarce.

Channel Catfish Ictalurus punctatus 47 cm

Non-Native species mostly found in channels of warm water. Can
survive in a variety of turbidity conditions ranging from gravel-
bottomed streams to muddy-bottomed water bodies. Omnivorous
but primarily an opportunistic predator Highly variable diet. Will
eat anything that can fit in its mouth, including benthic
macroinvertebrates, small fish, and even small mammals

Common Carp Cyprinus carpio 29 -83 cm

Non-native species that are widespread in their
distribution and are resilient to high levels of turbidity,
low oxygen levels, and high temperature found in 7 W
urbanized streams. They are omnivorous, opportunistic, 3 ) 5"
bottom-feeder/scavengers. Primarily eat benthic )
macroinvertebrates, but will also eat plants and algae.
This species is also a popular food fish for many cultures
outside the United States.

Green Sunfish Lepomis cyanellus 11-13 cm

o)
Q00
I'HN v‘y' )

Non-Native species most common in small, warm streams with turbid, mud-
bottom pools and aquatic vegetation, but can be found in larger water bodies
with shallow weeded areas. They can tolerate a large range of conditions.
Opportunistic predator with a diverse range of prey, including benthic
macroinvertebrates and zooplankton to fish fry.

Largemouth Bass Micropterus salmoides {17 - 53 cm

Non-Native species that prefer shallow waters with moderate
clarity. Cover in aquatic vegetation and submerged trees.
Opportunistic predator diverse range of prey, ranging from
benthic macroinvertebrates and zooplankton to amphibians and
fish fry.

Redear Sunfish Lepomis microlophus [18-27 cm

This non-native species was introduced into warm regions of the U.S. from
the Southeastern U.S. Prefer warm, deep, quiet water bodies and
backwater habitats that are not too turbid. Feed on snails and clams and
the bottom dwelling larval stages of aquatic insects.

White Catfish |Ameiurus catus |58 cm

A non-native species that can be found in deep lakes and
reservoirs or slow-moving rivers and streams. Omnivorous
opportunistic bottom-feeder/scavenger with a diverse range of
prey, including benthic macroinvertebrates and zooplankton to

fish fry.
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6.3 Results

A handful of species were commonly caught in lakes and stream sites in the watershed. Common
carp was the most prevalent fish species caught as it was captured at every 2018 - 2022 monitoring
site (Table 14). Bluegill, largemouth bass, and redear sunfish were also common catches. Of all the
monitoring locations, Legg Lake had the most diversity with 5 different fish species caught. Lake
Balboa had both the lowest species variety and overall quantity, where only two species and two
specimens total were caught. Only one white catfish and one channel catfish specimens were
captured during data collection efforts (Table 14). However, COVID-19 related complications
delayed the 2020 sampling season at Lake Balboa. Consequently, the total specimen counts may not
accurately reflect the actual fish abundance or species diversity at this location. Interpretation of
the following findings must be tempered with the understanding that the sample sizes for these
particular species and locations were limited. More specimens would be necessary to achieve a
sample size representative for the entire LA River Watershed.

Table 14: Number of each fish species collected from the LA River Watershed during 2018-2022.

Cells where no fish of that species were caught are intentionally blank.

ECHO PARK | LA RIVER, LAKE LEGG BELVEDERE TOTAL

FISH SPECIES ;13]1(5 SEE;IJ\LS‘:SDA BALBOA LAKE LAKE S?léi%;

2019 2020 2021 2022 SPECIES
Bluegill 4 4 8 3 19
Channel Catfish 1 1
Common Carp 5 2 6 3 22
Green Sunfish 4
Largemouth Bass 4 10 10 24
Redear Sunfish 5 13
White Catfish 1
TOtE;f:‘S’igthet at 17 14 3 29 21 84

6.3.1 Concentration of Contaminants in Fish Tissues
Analysis of fish tissue indicated that during the 2018-2022 sampling period, in general, fish that

are often caught and consumed in lakes in the LA river watershed are likely safe to eat in moderate
amounts (Figure 31 and Figure 32). None of the fish assessed by the LARWMP program during the

2018-2022 period were found to exceed any of the OEHHA ATLs for DDT or Selenium.
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Figure 31: Maximum Mercury in Fish Tissue

Maximum mercury level in fish tissues by species for lakes
monitored from 2018-2022. Species not sampled are blank.

OEHHA'’s ATLS8 ranges are color-coded:
e  Green: 3 servings/week ATL: <70 ppb
e  Yellow: 2 servings/week ATL: >70-150 ppb
e  Red: 1servings/week ATL: >150-440 ppb
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Figure 32: Maximum PCBs in Fish Tissue

Maximum PCB level in fish tissues by species for lakes

monit

ored from 2018-2022. Species where the PCB level

was below the detection limit are noted with “ND”. Species

not sampled are blank. OEHHA’s ATL ranges are color-
coded:

Green: 3 servings/week ATL: <21 ppb
Yellow: 2 servings/week ATL: >21-42 ppb

Red: 1 servings/week ATL: >42-120 ppb

Echo Park Lake

White Catfish :
Channel Catfish 1 I
Green Sunfish I |

Redear Sunfish W
Largemouth Bass [ |
Common Carp I [
|

Bluegill I

LA River, Sepulveda Basin
|

White Catfish :
Channel Catfish | |
Green Sunfish  np | |

Redear Sunfish
Largemouth Bass l |
Common Carp np | 1
Bluegill no I I

Lake Balboa

White Catfish

Channel Catfish |

Green Sunfish |
Redear Sunfish

Largemouth Bass J

|

I

Common Carp
Bluegill

Legg Lake

White Catfish
Channel Catfish
Green Sunfish
Redear Sunfish
Largemouth Bass
Common Carp
Bluegill

|
ey e

Belvedere Lake
[ ]

White Catfish
Channel Catfish
Green Sunfish
Redear Sunfish
Largemouth Bass
Common Carp
Bluegill

o

10 20 30 40
PCBs (ppb)



However, maximum concentration of mercury were elevated in largemouth bass and white catfish
and merited a limit to consumption to one serving per week (ATL8 = 150 ppb) at the following
locations:

e Largemouth bass
o Belvedere Lake: 250 ppb
o Echo Park Lake: 193 ppb
o LeggLake: 231 ppb

e White catfish
o Legg Lake: 267 ppb

For PCBs, most fish species in the sampled water bodies were found to be below the OEHHA ATL
for 3 servings per week (ATL = 21 ppb), indicating that PCBs is not a widespread or elevated
contaminant at sites monitoring by LARWMP. Species that showed to have elevated concentrations,
relative to the data collected by the LARWMP, were bluegill and largemouth bass. Bluegill was
found to be elevated in PCBs at Echo Park Lake and Belvedere Lake and a maximum of 2 servings
per week are recommended at these locations. Largemouth bass was also found to have elevated
PCB concentration at Echo Park Lake.

Overall, fish in higher trophic levels were observed to have higher contaminant levels, likely due to
biomagnification. Similar to the LARWMP 2013-2017 sampling period, LARWMP 2018-2022 had no
species or location exceeding the OEHHA “1 serving per week” or “no consumption” ATLs for any of
the tested contaminants (Sanchez et al., 2018). This differs from samples collected in LARWMP
2008-2012, where largemouth bass from a few locations fell in the “no consumption” OEHHA ATLS
for mercury (Morris et al., 2012).

6.3.2 Contaminant Concentrations at Select Locations

Echo Park Lake and Belvedere Lake were the only two locations where maximum concentrations of
both mercury and PCB were noticeably higher than those observed in other locations. Local
influences, such as fish species composition, geographic location, and potential sources of
contamination may contribute to this observation, warranting further investigation. In addition,
fish from Echo Park Lake had the highest observed PCB concentrations of all specimens. The
largemouth bass (ATL = 40 ppb) at this location neared—but did not exceed—the OEHHA ATL one
servings per week threshold for PCBs (ATL = 42 ppb).

At Legg Lake, both largemouth bass and white catfish was in the one serving per week range for
mercury (ATL8 = 70 ppb). In 2018, OEHHA issued a health advisory for eating fish for Legg Lake
(Office of Environmental Health Hazard Assessment, 2018). The results from LARWMP 2018-2022
reports were consistent with OEHHA’s health advisory finding that fish caught at this location were
generally safe to eat in moderate amounts. Recreational fishermen that frequent Legg Lake should
limit their consumption of fish caught at this location.

6.3.3  Comparison of LARWMP Fish Tissue Contaminants to Statewide and Nationwide data
Los Angeles River Watershed fish tissue contaminant concentrations from 2018-2022 are tabulated
in Table 15 and include corresponding statewide and national statistics. Maximum values for
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LARWMP values are used to display the highest potential concentrations for risk assessment and
regulatory compliance considerations. Statewide data is directly from an OEHHA report (Office Of
Environmental Health Hazard Assessment, 2022), while nationwide data was derived from the
2018-2018 USEPA dataset*(Environmental Protection Agency, 2023). The 90th-percentile means
were used to mitigate the impact of extreme outliers in statewide and nationwide data. For certain
species, such as green sunfish and redear sunfish, the sample sizes were insufficient to accurately
represent these species across the respective geographic ranges of each dataset. Furthermore,
white catfish was unavailable in the nationwide dataset, which prevented a meaningful comparison.

Table 15: Comparison of Fish Tissue Contaminant Concentrations in LARWMP (2018-2022) with Statewide and National
Data

LARWMP 2018- Statewide 90t Nationwide 90th
2022 Maximum | Percentile Mean | Percentile Mean
Contaminant Contaminant Contaminant
Concentration Concentration Concentration
Common Name Species n Hg (ppb) n Hg (ppb) n Hg (ppb)

Bluegill Lepomis macrochirus 19 63 480 291 2 97
Channel Catfish Ictalurus punctatus 1 21 519 506 62 230
Common Carp Cyprinus carpio 24 85 525 399 6 263
Green Sunfish Lepomis cyanellus 4 23 42 271 203
Largemouth Bass | Micropterus salmoides 17 250 4151 839 41 525
Redear Sunfish Lepomis microlophus 13 53 118 137 87
White Catfish Ameiurus catus 1 267 480 580 0 ok

n | PCBs (ppb) n |PCBs(ppb)| n [PCBs (ppb)
Bluegill Lepomis macrochirus 19 36 35 4 2 35
Channel Catfish Ictalurus punctatus 1 5 92 52 62 548
Common Carp Cyprinus carpio 24 20 217 67 6 8
Green Sunfish Lepomis cyanellus 4 * 2 4 1
Largemouth Bass | Micropterus salmoides 17 41 176 13 41 190
Redear Sunfish Lepomis microlophus 13 20 11 4 1 7
White Catfish Ameiurus catus 1 12 7 37 0 ox

* = specimens were captured, but the contaminant was undetected

** = no data available.

All fish species collected during LARWMP 2018-2022 had maximum mercury concentrations lower
than both statewide and nationwide 90t percentile averages. In addition, fish species in the
LARWMP dataset generally had maximum PCB concentrations lower than or between statewide
and nationwide values. However, LARWMP redear sunfish had a higher maximum PCB than both

13 At the time of this writing, USEPA’s National Rivers and Streams Assessment (NRSA) Final Report
and Technical Support Documents have not been published yet. The values in this table are adapted
from USEPA’s publicly available national database for contaminants in fish tissue.
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the statewide and nationwide values. The sample sizes for statewide (n = 11) and nationwide (n =1)
data for this species are small, suggesting caution in drawing definitive conclusions. Possible
explanations for the elevated PCB levels in this species may include differences in habitat, feeding
habits, or local environmental factors affecting the accumulation of contaminants. More data is
needed to determine if this is a meaningful difference.

6.4 Summary and Next Steps

In general, fish from lakes in the Los Angeles River Watershed are safe to eat in moderate amounts.
Recommended serving size will vary depending on lake and fish species (Figure 31 and Figure 32).
Channel catfish, common carp, green sunfish, and redear sunfish were determined to be safe for
consumption with a recommended limit of three 8-ounce servings per week at all the lakes and
streams where these species were sampled by LARWMP from 2018-2022. Largemouth bass caught
in the Los Angeles River watershed were found to be safe to eat at a recommended limit of no more
than one 8-0z. servings per week rate at Legg Lake, Belvedere Lake, and Echo Park Lake. Similarly,
white catfish! at Legg Lake is indicated to be safe to consume at the same frequency of one serving
per week8. Lastly, based on the maximum PCBs, bluegill caught from Echo Park Lake and Belvedere
lake were also found to be safe to eat at limit of two servings per week.

To improve our understanding of the safe to eat program, we recommend:

e (Continued sampling and resampling of recreational lakes and reservoirs in the Los
Angeles River Watershed where angling activity is high. These steps will help monitor
contaminant levels.

e Improved education and outreach to the angling community through ranger programs
and community science efforts.

e Await SWQCB to release its microplastics monitoring guidance for fish and implement
these methods into the LARWMP monitoring protocols for future reporting.

14 This conclusion is based on a single sample and should not be regarded as representative of all
white catfish at Legg Lake. Please see the discussion regarding the sample size on page 64.
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Appendix

Table 16: LARWMP 2018-2023 Monthly Single Sampling WQO STV Exceedance Percentages for Recreational Swim Sites
from LARWMP 2018-2023.

30-day ranges start on the first day sampling. Note that the final month-period ends on the last day of sampling rather than
the end of the calendar month. Percentages represent the monthly proportion of single samples that exceeded REC-1 WQO
STV (320 MPN/100mL) for each site. 30-day periods where >10% of samples exceeded the REC-1 WQO STV are highlighted
in red. Periods where sampling did not occur are intentionally left blank. These values are visualized Figure 28.
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Year Date R LALT | LALT | LALT | LALT |LAUT | LAUT |LAUT |LAUT |LAUT |LAUT |LAUT |LAUT
eat ate Range 200 | 204 | 214 | 224 | 203 | 206 | 208 | 209 | 210 | 211 | 213 | 220
May 28 - Jun 27, 2018 |12.5%]|50.0%75.0% 0.0%| 0.0%]| 0.0%]| 0.0%|25.0% 0.0%
o015 [1un 28 - Jul 27, 2018 [25.0%| 0.0%]50.0% 0.0%| 0.0%| 0.0%[50.0%]| 0.0% 0.0%
Jul 28 - Aug 27, 2018 | 0.0% 100% 0.0%| 0.0%[16.7%]20.0%]| 0.0% 0.0%
Aug 28 - Sep 27, 2018 | 0.0% 100% 50.0%| 0.0%| 0.0% 0.0%
May 27 - Jun 26, 2019 [12.5%|25.0%|12.5%)| 0.0% 0.0%] 0.0%] 0.0% 14.3%
010 180 27 -Jul 26, 2019 | 0.0%[33:3%] 0.0%| 0.0% 0.0%| 0.0%]| 0.0% 0.0%
Jul 27 - Aug 26, 2019 |28.6%]| 0.0%|42.9%| 0.0% 0.0%| 0.0%| 0.0% 14.3%
Aug 27 - Sep 26, 2019 | 0.0%[50.0%)] 100%]| 0.0% 50.0%]| 0.0%50.0% 0.0%
Jun 3 - Jul 2, 2020 0.0% 60.0%| 0.0%
090 1413 - Aug 2, 2020 20.0%]| 0.0%80.0%]| 0.0% 0.0%| 0.0%| 0.0%
Aug 3 - Sep 2, 2020 0.0%|14.3%|37.5%]| 0.0% 25.0%| 0.0%| 0.0% 0.0%
Sep 3 - Sep 30, 2020 |25.0%| 0.0%| 100%]| 0.0% 100%] 0.0%]| 0.0% 0.0%
May 26 - Jun 25, 2021 |85.7%| 0.0%|57.1%]| 0.0% 0.0%] 0.0%] 0.0% 0.0% 0.0%
0z [1un 26 - Jul 25, 2021 | 0.0%| 0.0%[100%] 0.0% 0.0%|16.7%16.7% 0.0% 0.0%
Jul 26 - Aug 27, 2021 |50.0%]| 0.0%]| 100%| 0.0% 50.0%]66.7%|50.0% 0.0% 25.0%
Aug 28 - Sep 29, 2021 | 0.0%]| 0.0%]| 100%| 0.0% 0.0% 0.0% 0.0% 0.0%
May 25 - Jun 24, 2022 |42.9%]| 0.0%|71.4%)] 0.0% 0.0%] 0.0%] 0.0% 14.3% 0.0%
09y 100 25 - Jul 24, 2022 [33.3% 0.0%] 100%] 0.0% 0.0%|16.7%]16.7% 0.0% 0.0%
Jul 25 - Aug 24, 2022 |50.0%]|25.0%]| 100%| 0.0% 0.0%]25.0%|25.0% 0.0% 0.0%
Aug 25 - Sep 24, 2022 |66.7%]| 0.0%| 100%| 0.0% 0.0%]| 0.0%| 0.0% 0.0%
May 25 - Jun 24, 2023 |71.4%)| 0.0%|71.4%]| 0.0% 0.0%] 0.0% 0.0% 0.0%
095 [1un 25 - Jul 24, 2023 [66.7%| 0.0%|83.3%] 0.0% 0.0%]| 0.0%| 0.0% 0.0% 0.0%
Jul 25 - Aug 24, 2023 | 100%]| 0.0%| 100%| 0.0% 0.0%]| 0.0%| 0.0% 0.0% 0.0%
Aug 25 - Sep 24, 2023 |50.0%]| 0.0%[50.0%)| 0.0% 0.0%]25.0%| 0.0% 0.0% 0.0%
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