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Executive Summary

The Los Angeles River Watershed Monitoring Program conducts annual assessments to better
understand the health of a dynamic gmedominantlyurban watershedThe guiding questions

and corresponding monitoring frameworktbé LARWMP provide both the public angsource
managers with an improved understanding of conditions and trends in the watershed.

What is the condition of streams in the watershed?

Every year the LARWMP program assesses stream condition at random sites loctHtednt) e
urban, and natural suiegions. The LARWMP program began revisiting random sites to better
understand trends across the entire watershed. The findings from theag¥ssments are
summarized below.

1 A pattern of better biotic conditions, as dentoagd by higher scores, in the natural
regions of the watershed compared to the effluent dominated and urban reaches is
consistently seen across bioassessment methods (CSCI, R$@hd CRAM). Water
guality and physical habitat assessments milresepatterns

1 The majority of sites are not in reference condition and have altered biological condition.
Approximately 60% of all random sites were altered or were below reference condition for
benthic macroinvertebrate communities (CSCI scores). In addrtfmarian zone habitat
condition (CRAM) was below reference thresholds at rougb¥s 6f sites, while for algal
communities (ASC} Hybrid) approximately 80% of sites were altered.

1 Trend analysis using revisit sites showed that biological conditibsteam sites is stable
through time A subset of sites downstream of recent fires (2009 Station Fire and the 2017
Creek Fire) show improving trends over time for riparian habitat condition (CRAM scores
improved at LAR0O0080, LAR01544) and for CSCI scores (DB&30).

1 Plastic was the most common trash category across effluent, urban and nattegi@ubh

Are conditions at areas of unique interest getting better or worse?
LARWMP conducts periodic monitoring at sites identified by the Technical Stakel®idap
(TSG) as unique areas of interest the past this includedonfluencesites which were
discontinuedentirely in 2021 and replaced with soft bottom sites along the-omainnel,and
riparian areasRegular and recurring assessment can help buibth @or understanding of site
conditions and how conditions are changing over tifedings from this monitoring effort are
summarized below.
1 A total of 55 samples and assessments have been completed at target sites.
1 In 202, the Lewis MacAdams Part.MP) (LAR08599) andGlendale NarrowgGN)
(LAR1021Q were monitored.
1 LMP site had nitratdN and total nitrogen concentrations that are among the highest
sampled in recent years but have shown steady decline since 20N Ehe had nitrate
N and totalnitrogen similar to th&MP site.
1 Orthophosphate and total phosphorus concentraboriee a decreasing trerahd were
higher in 2021 at theMP than in the past three to five years
91 Dredging at the Lewis MacAdams site in 2018 has not resulted in markedhtive
impacts to biotic condition, as captured by improving CSCI scores and stable CRAM
scores.
1 LMP site (LAR08599), some physical habitat metrics post dredging suggested negligible
changes or improved physical habitat conditions. For example, egifaubstrate was



more prevalent at the site after dredging and percent canopy cover generally increased
There are no trends for tl&N site to report since the site was first sampled in 2021.
However, the site scoresesimilarly tothe LMP sitefor all assessments and constituents,
except canopy covevhich is lower at th&N site

The best riparian zone conditions have been consisfenthglat sites located in the upper
watershed (prefix LAUT). Some sites in the lower watershed, particularly those
downstream of recent fires and undergoing restorattso have good riparian zone
conditions.

CRAM scores at Upper Arroyo Seco (LAUT402) dddines Creek (LAUT407) showed
significant improvemerstsince the sites were last assessed (scores improved by 6 points
or more). These siteBave hovered neareference conditiorand were in reference
condition in 2021 Scores at Eaton Wash were stghieLT406).

Are receiving waters near discharges meeting water quality objectives?
Donald C. Tillman Water ReclamationPlant (DCTWRP)

T

The statistical threshold value (STV) water quality objective of 320 MPN/100mL for REC

1 beneficial use was attained for apgmately 95% of upstream samples and 75% of the
downstream samples during the 2021 sampling year.

There were five exceedances upstream of DCTWRP effluent and three exceedances of the
NHz-nitrogenWQO downstream.

Downstream concentrations of arsenic, ziead, copper, and cadmium were below both
chronic and acute CTR criteria.

LosAngeles GlendaleNater ReclamationPlant (LAGWRP)

1
il
1

Approximately 10% of the E. coli samples met the WQO at the upstream site, while
approximately65% of the samples met the WQO at the downstream site.

There were no exceedances of thesMirogen WQO upstrearand one exceedance
downstream oEAGWRP.

All metal concentrations were below thWaterEffect Ratio WER) adjusted CTR
thresholds both upgtam and downstream of the LAGWRP outfall.

Burbank Water ReclamationPlant (BWRP)

1
1

T

Approximately 2% of upstreanand downstream sampleaget the WQO

Metal concentrations were below the CTR chronic and acute standards for all metals, on
all occasions.

There vas oneBurbank Channeflownstream sample that exceedeelestablishedNHs-
nitrogenWQO for the Burbank Channel



Is it safe to receate?

The LARWMP program monitorg. colifor permitted and informal recreational sites, including
kayak sites, in thevatershedMonitoring occurs from Memorial Day tbabor Dayat informal
sites and through Septembéparmitted sites. Results are summarized below.

T

During the summer of 202 a total of339water samples were successfully collected from
fourteen recreanal swim sites popular with visitors and residents of the LA River
watershed.

We found that the Tujunga Wasite at Hansen Dam (LALT 214) anide Bull Creeksite

(LALT 200) exceeded the STV two of the three months of sampling. Maeek& rolling
geometric mean similarly showed Hansen Dam (LALT 214) and, to a lesser extent, Bull
Creek (LALT 200) have consistently high. coli concentrations compared to other
informd recreation sites.

Kayak sites were compared to the single sample LREC standard of 526 CFU/100 mL and
were foundthat exceedanceagere generally low and infrequent across sated is not part

of LARWMP. The highest percentage of exceedances \B&s dt he Upper Elysian
Valley (UEV) site (LALT218) followed by the Lower Sepulveda Basin site (LALT217)
exceedance rate 6%. Using the 36day geometric mean based LREC WQO of 126 MPN,
UEV site exceeded the WQO every month of sampling (LALT 218) and the Middle
Sepulveda Basin (LALT 216) Kayak Zone exceede®thdaygeomean 2 of the 5 months
that were monitored.

We found that plastic, miscellaneous items, and metals were the most common categories
of trash types across all sites. When analyzing more detagdeld suktypes across all
recreation sites, we found that aluminum foil pieces, small plastic pieces, and
miscellaneous trash sutategories were the most prevalent

Vogel Flats (LAUT 220) had higher total trash counts than any other swim site and
counts athis site were significantly higher than Tujunga Wash at Hansen Dam (LAUT
214) and Delta Day Use (LAUT 206).

Are locally caught fish safe to eat?
The goal of thigortion of themonitoringprogramis to improve our understanding thie health
risksassociated with consuming fish in water bogiepular among anglers

1 Fish tissueeontaminant monitoring for 2 took place at Legg Lake.

1 Sample analysishowedthatbluegill, common carp, anetdear sunfish are safe to eat at

1
T

a consumption to three@ servings a week.

White catfish should be consumed at lower levels and recommendsdmption is for
one serving per week.

Largemouth bass fish tissuestthfferent concentrations of mercury between samples
with recommended servirgjzesranging from one to two servings a wdsdsed on
OEHHA recommendations



Introduction

1. Background: The Los Angeles River Watershed

The Los Angeles River watersheéidure 1) is a highly urbanized watershed tlesicompasses

western and central portions of Los Angeles County.s Angel es Ri ver s head
the Santa Monica, Santa Susana, and San Gabriel Mouatairi®ound theiver to thenorth and

west The river terminates at the San Pedro Bay/Los Angeles and Long Beach Harbor complex,
which is semienclosed by a 7-hile breakwaterThe r i ver 6s ti dal prism/ e
Beach at Willow Street and runs approximately three miésrb joining with Queensway Bay.

‘BALDWIN
! miLes

Segundo
\

\"‘a".':‘:;‘"
@ |

=
=
= \_®8 Hawthorne
-
[S
=

\3&»’1]‘7 ¢

god

D Watershed Boundary
'WATERSHED REGIONS
E E Natural
[ v
[ men
SITETYPE
@ rish
@ Random

@ Targeted
@ Recreational

G
PALOS
< VERDES

Palol\hrdn HILLS
SN

MAP DESIGNED BY THE COUNCIL FOR WATERSHED HEALTH, 2022 N\
Figure 1. 2021 sampling sites in theLos Angeles River Watershed Map includes fish, random targeted
recreational, and highvalue sitesNote that targeted sites are sampled on a rotating basis. Not &drgeted sites
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The 824 nfiof the Los Angeles River Watershed encompasses forests, natural streams, urban
tributaries, residential neighborhoods, and stdal land uses. Approximately 3244oif the
watershed is open space or for&stated mostly in the upper watersh&duth of the mountains,

the river flows through highly developed residential, commercial, and industrial areas. From the
Arroyo Seco, orth of downtown Los Angeles, to its confluence with the Rio Hondo, rail yards,
freeways, and major commercial development border the river. South of the Rio Hondo, the river
flows through industrial, residential, and commercial areas, includajgr refneries and

storage facilities for petroleum products, major freeways, rail lines, and rail Yénde. most of

the river is lined with concrete, the unlined bottoms of the Sepulveda Flood ContrgltBasin

GN, Compton Creekand LA River estuargrovideriparian habitathat enhancethe ecological

and recreational valugf theseareas

2. The Los Angeles River Watershed Monitoring Program (LARWMP)

In 2007, local, state, and federal stakeholders formed LARWMP, a collaborative monitoring effort
shared by panering agencies, perrtees, and conservation organizations. Partners lend technical
expertise, guidance, and support monitoring efforts and lab analysis through fandirgnd
servicesThe 209 monitoring efforts for bioassessments, habitat assegsbecteria testing, and

fish tissue bioaccumulation, detailed in this report, were supported by five sampling teams, three
laboratories, funding from the Cities of Los Angedewl Burbank, and the Los Angeles County
Flood Control District Tablel,



Table2, andTable3).

Prior to the implementation of the LARWMP, the majority of monitoring effiorthe watersed

were focused omoint sourceNPDES compliance monitoring and little was known abthe
ambientcondition of streams in theest of thewatershedRecognimg this shortfall, he Los

Angeles Water Quality Control Board (LAWQCHBJEgotiatedwith the NPDES permittees to

redue their sampling efforts atedundant sampling sites atwl lower samplingrequenciesn
exchang for greater sampling coverage throughout the waterdhddRWMP 6 s sampl i ng
provides the ability to assess ambient conditioughout the watershed using probabilistically
chosen sitesand to track trends atfixed (target) sites Table 4). The watershedcale
effortimproves the cost effectiveness, standardization, and coordination of various monitoring

ef forts in the Los Angeles region. The LARWMP
beneficial uses and impairmenisaple5, Table6) and to provide managers and the public with a

more complete picture of conditions and trends in the Los Angeles River watershed.

The objectivesof the program are to develop a waterskedle understanding of the condition
(health) of surface waters using a monitoring framework that supports comprehensive and periodic
assessments of sites alomgtural and urbastreams, the main channel, estoarhabitats, and
downstream of treatment workBhe strategies of this program often mirror the activities of the
largerregionwide monitoring program led by the @mwaterMonitoring Coalition(SMC). This

report summarizes the monitoring activities aaduits for 2@1. It is one of a series of annual
monitoring reports produced for the Los Angeles River Watershed Monitoring Program
(LARWMP) since 2008.



LARWMP is designed to answer the following five questions:
1. What is the condition of streams in theterahed?
2. Are conditions at areas of unique interest getting better or worse?
3. Are receiving waters near discharges meeting water quality objectives?
4. |s it safe to recreate?
5. Are locally caught fish safe to eat?

Each year, the technical stakeholder group egiithe implementation of the program to ensure
efforts are responsive to the priorities of both the public and man&jakeholders alsensure

that the program is consistent in both design and methodology with regional monitoring and
assessment efforts.

A more complete description of LARWMP regional setting, motivating questions, its technical
design, and its implementation approach can be found in the Los Angeles River Watershed
Monitoring Program Monitoring PlamAnnual Reports, the 2018 State of theatdfshed, and
Quality Assurance Project Plans, which are posted on the project webpage:
https://www.watershedhealth.org/reports



https://www.watershedhealth.org/reports

Table 1. Sampling and laboratoty analysis responsibilities for random and target sites for 221.

Spring/Summer 2021 Chemistry Benthic Macroinvertebrates Algae CRAM
Sampling lab lab lab

Site ID | sampling analysis funding | sampling analysis funding | sampling analysis funding |assessmel funding
Targeted Sample
'F'f;kange'es RiveratMarg | \pogs99| Weston EMD  Cities | Weston Weston LACFCD| Weston Weston LACFCD| Weston Cities
Los Angeles River, LAR10210| Weston EMD  Cities | Weston Weston LACFCD| Weston Weston LACFCD| Weston Cities
Glendale Narrows
Random Samples
E‘:\fl'gre)”t (Los Angeles LARO8661| ABC EMD Cites | ABC  ABC  Cities | ABC Rhithron Cities | ABC  Cities
Urban (Rio Hondo) LAR08662| ABC EMD Cities ABC ABC Cities ABC Rhithron Cities ABC Cities
E‘:\fl'gre)”t (LosAngeles LARO8663] ABC EMD Cites | ABC  ABC  Cities | ABC Rhithron Cities | ABC  Cities
Urban (Los Angeles River| LAR08672| ABC EMD Cities ABC ABC Cities ABC Rhithron Cities ABC Cities
Trend Revisit Sites
(Lgf?hf:r?t‘;'es River LAR0O0318)] ABC EMD Cites | ABC  ABC  Cities | ABC Rhithron Cities | ABC  Cities
Arroyo Seco (Natural) LARO552 | ABC EMD Cities ABC ABC Cities ABC  Rhithron Cities ABC Cities
Revisit Sites
gfgj(')t Site (Big Tujunga || \po1544| ABC ~ EMD  Cites | ABC  ABC  Cities | ABC Rhithron Cities | ABC  Cities
Reuvisit Site (Arroyo Seco)| LAR00924| ABC EMD Cities ABC ABC Cities ABC Rhithron Cities ABC Cities
ﬁﬁl‘gf)'t Site (Los Angeles | | \pgo32 | ABC  EMD  Cites | ABC  ABC  Cities | ABC Rhithron Cities | ABC  Cities
Revisit Site (Big Tuunga || \poos00| ABC ~ EMD  Cities | ABC ~ ABC  Cities | ABC  Rhithron Cities | ABC  Cities

Creek)




Table 2. Sampling and laboratory analysis responsibilities for bacteria monitoring in 201.

Microbiology
Spring/Summer Sampling
Site 1D sampling lab analysis funding

Swimming Sites

LA River/Bull Creek Confluence, Sepulveda Basin LALT200 ABC EMD Cities
Eaton Canyon Matural Area Park LALT204 CWH EMD Cities
Tujunga Wash, Hansen Dam LALTZ214 ABC EMD Cities
Hansen Dam LALTZ224 ABC EMD Cities
Arroyo Seco, Oakwilde Campground or Switzer Falls LALT208 ABC EMD Cities
Arroyo Seco, Gould Mesa Campgrouwnd LALT20GD ABC EMD Cities
Tujunga Creek, Hidden Springs LAUTZ211 ABC EMD Cities
Tujunga Creek, Delta Flat Day Use LALT206 CWH EMD Cities
Tujunga Creek, Vogel Flats LAUTZ220 CWH EMD Cities
LA River Sepulveda Basin at Balboa Bivd LALT215 EMD EMD Cities
LA River Sepulveda Basin LALT216 EMD EMD Cities
LA River Sepulveda Basin at Sepulveda Dam LALT217 EMD EMD Cities
Los Angeles River at Fletcher Dr LALT218 EMD EMD Cities
Los Angeles River at Steelhead Park LALT219 EMD EMD Cities
Los Angeles River Middle Elysian Valley LALT221 EMD EMD Cities




Table 3. Sampling andlaboratory analysis responsibilities for fish tissue bioaccumulation monitoring.

Fish TissueBioaccumulation Sites

Bioaccumulation

|

Site ID Year sampling an:I?/sis funding
Echo Park (Lake) LALT300 2018 ABC/DFW EMD Cities
Balboa Lake LALT301 2020 ABC/DFW EMD Cities
Peck Road Park (Lake) LALT302 2016 ABC/DFW EMD Cities
Legg Lake LALT308 2021 ABC/DFW EMD Cities
Belvedere Lake LALT310 2014 ABC/DFW EMD Cities
Debs Lake LALT312 2015 ABC/DFW EMD Cities
Reseda Lake LALT313 2015 ABC/DFW EMD Cities
Sepulveda Basin (River) LALT314 2019 ABC/DFW EMD Cities
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Table 4. Monitoring design, indicators, and sampling frequency.

Question Approach Sites Indicators Frequency
Q1l: What is the condition of Probabalistic design with streams 10 randomly selected each year Bicassessment using BMIs and Annually, in spring/summer
streams? assigned to natural, effluent including 4 new random sites, 4 attached algae, physical habitat, CRAM,

dominated, urban runoff dominated random sites previously sampled and water chemistry, trash

sub-regions 2 random sites sampled annually.

Q2: What is the trend of condition Fixed target sites located to detect 9 high value habitat sites
at unique areas? changes over time

Riparian habitat condition: CRAM 2 to 4 sites rotating annually in
summer

2 Los Angeles River soft-bottom sites

Bioassessment, physical habitat, water 2 sites annually, in spring/summer
chemistry

Q3: Are receiving waters below Use existing NPDES water guality Sites located upstream and

discharges meeting water quality data collected by LA River downstream of discharges:

objectives? dischargers from receiving waters - Los Angeles/Glendale
upstream and downstream of their . gity of Burbank

discharge points. - Tillman Water Reclamation Plant

Constituents with established water Varies depending on permit:
quality standards, e.g. CTR for dissclved monthly, guarterly, annual
metals; e. coli bacteria;

trihalomethane(s)

Q4: Is it safe to swim? Swim sites selected based on use by 16 sites located in ponds, reservoirs, E. coli, trash ‘Weekly May to September
the public streams and LA River

05: Is it safe to eat locally caught Focus on popular fishing sites; 1to 2 sites located in streams, Measure mercury, selenium, DDT and  Annually in summer

fish? commaonly caught species; reservoirs, lakes, rivers and estuary  PCB in commonly caught fish at each

measuring high-risk chemicals

location

1 High-value sites are locations infterest to the TSG aelatively isolated, unique habitat
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Table 5. Impairments (303d listed) along the main stem of the Los Angeles River by reach (select constituen®ky boxes indicate impairment.

Benthic Nutrients Indicator
Reach Reach Segment Ammaonia | Community Copper Lead [algae) Cadmium Bacterla 2inc pH Selenium Toxlcity Trash
LA River Estuary [Queensway Bay
LA River Reach 1| Estuary to Carson 5t

LA River Reach 2 | Carson to Figuerca St

Figueroa St to Riverside Dr.

LA River Reach 4| Sepulveda Dr. to Sepulveda Basin

Sepulveda Basin

LA River Reach 6| Above Sepulveda Basin

Table 6. Select beneficialusesof the main stem of the Los Angeles RivelGrey boxes indicate impairment.Note that dots denote reaches where access is
prohibited by LA County Department of Public Works. Only limited contact activities, such as fishingand kayaking, are allowed in the Recreation Zone
(Reach 3 and 5}

Reach

Reach Segment

IND

GWR

NAV

COMM

WARM

EST

MAR

WILD

RARE

MIGR

SPWN

WET

REC1

REC2

LA River Estuary

Oueensway Bay

Estuary to

LA River Reach 1 Carson St .
Carson to

LA River Reach 2| Figuerca St. -

Figueroa St. to
Riverside Dr.

LA River Reach 4

Sepulveda Dr. to
Sepulveda Basin

Sepulveda Basin

LA River Reach &

Above Sepulveda
Basin

1 Beneficial uses includéND = Inland; GWR =Groundwater NAV = Navigation, COMM = Commercial and Sport FishingfARM = Warm Freshwater HabitaEST=
Estuarine HabitatMAR = Marine HabitatWILD = Wildlife Habitat, RARE =Rare, Threatened, and EndangeMtGR =Migration, SPWN =Spawn, Reproduction, and Early
DevelopmentWET =Wetland Habitat REC1 =Water Contact RecreatipREC2 = Non-Contact Recreation
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Question 1. What is the condition of streams in the Los AngeleRiver
Watershed?

1. Background

To determine the condition of streams in the Los Angeles River watershed edateollected at
134random sites duringZlannual surveys from 2009 through 2qEigure?2). Sites are selected
randomly to facilitate drawing statisélly valid inferences about an area as a whole, rather than
about just the site itself. Spatially, these sites are representative of three maggisnb: natural
streams in the upper reaches of both the maamtand tributaries (i.e., natursites); effluent
dominated reaches in the maneam and the lower portions of the estuary (i.e., effluent dominated
sites); and urban runeffominated reaches of tributaries flowing through developed portions of
the watershed (i.e., urban sites).

Ambient surveys, which include both physical habitat assessments and bioassessments, can help
identify and prioritize sites for protection or rehabilitation based on how sites compare to other
regional sites. This type of data provides a measure of ecaldgalth to help better understand
whether streams support aquatic life and assigned beneficial uses. Biological communities at
stream sites respond to, and integrate, multiple stressors across both space and time, which
improves our understanding of timepact of stressors on stream communitdazor 2015)

In 2014, the Technical Stakeholder Group (TSG) agreed to modify the LARWMP sampling design
based on design changes made by the Southern California StormwateorignCoalitions
(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 incorpaatte revisits at random sites previously
sampled by the SMC program. In addition, the program begarvisitsites previously sampled
through the LARWMP program, contributing more information that can help us detect changing
conditions in the Los Andes watershed. One random site known to be apsoannial stream

was also added to the program to help address a regional gap in assessmesgeoénmoal
streams, which make up 25% of stream miles in the watershed (SMC, 2015).

13



Figure 2. Location of random sites sampled from 2009 to 2021.

2. Methods

LARWMP employedbenthic macroinvertebratg8MIs), California Stream Condition Index
(CSC)), Southern CalifornigAlgae Index(So Ca Algal IBI) and California Rapid Assessment
Methods (CRAM) to assedsotic condition A complete list of biotic condition indicators and
water chemistry analytes collected for this program, including methods,amitdetection limits
can be found in Appendix GableC1L
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a. Benthic Macroinvertebratesind Attached Algae

The field protocols and assessment procedurd3\ids and attached algae followed the protocols
described by Odet al. (2016). Briefly, BMIs were collected using a D kigket from eleven
equidistant transects along a 0reach and were identified to Level 2 (generally genus) as
specified by the Southwest Association of Freshwater Invertebrate Taxonomists, Standard
Taxonomic HEfort List (SAFIT; Richards and Rogers 2008)lgal samples were collected one
meter upstream of where BMI samples were collected.

b. California Stream Condition Index

The California Stream Condition Index (CSCI) was used to assess the BMI cosnomundition

The CSCI is a statewide biological scoring tool that translates complex data about benthic
macroinvertebrates (BMIs) found living in a stream into an overall measure of stream health
(Mazor et al 2015). The CSClncorporates two indices, thaulti-metric index, helpful in
understanding ecological structure and function, and the obstresgbected (O/E) index, which
measures taxonomic completeness (Rathal. 2015). The CSClwas developed with a large data

set spanning a wide range of eovimental settings. c®resfrom nearly 2000 study reaches

sampled across California rasmfrom about 0.1 to 1.@Mazoret al.,2015) For the purposes of

making statewide assessments, three threshwodils established based on"3ad", and #

percentile of CSCI scoring ran@e reference siteaccording to Rhen2015) Eigure 3). These

three thresholds divide the CSCI scoring range into tégoaies of biological conditianas
follows: ©00.92 = I|likely intact condition; 0.9
l i kely altered condition; O00.62 = very |likely
regulatory threshds, they provide a useftdameworkfor interpreting CSCI results
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Figure 3. Distribution of CSCI scores at CA reference sites with thresholds and condition categories (Rhen et al., 2015)
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c. The Algal Stream Condition Index

TheAlgal Stream Condition IndexXASCI) usesamultiple line of evidence approach to understand sti@ardition. Unlike the SoCal Algal

IBI, previously reported on by the LARWMP prograiime ASClcan be appliedtatewide. Tie metric is @ompliment to theCSCI multi

metric index for BMI Algae are useful indicators of stream condition because they are sensitive to water quality cppditicnarly
nutrients, and can respond to management actions in locations wheexdBleldés usefyke.g.engineeredtannel$ (Theroux et al., 2020)

Like the CSCI, the ASCI captures thielihood of biological degradation by comparing scores to thad", and 38 percentile ofcores

at reference sites located throughout the sfidte. performance dhdices based osoft algae, diatoms, and hybrid of both assemblages
have beenestal for responsiveness, accuracy, and precision. Nudtiric indices based on diatoms and a hybrid assemblage have been
found to bethe besperforming (Theroux et al., 2020)

d. California Rapid Assessment

Riparian wetland condition was assessed using the California Rapid Assessment Method (CRAM,; Collins et al. 2008), aveletisad de

by the USEPA and modified by SWAMP for use in Califor(fr@tscher and McLaugli2008) The method was developed to allow
evaluation of statewide investments in restoring, protecting, and managing wellaetlg, the CRAM method assesses four attributes of
wetland condition: buffer and landscape, hydrologic connectivity, physical structure, and biotic structure. Eash aftribetes is
comprised of several metrics and subtrics that are evaluated in the field for a prescribed assessmenitee@RAM metricsare
ecologically meaningful ancflect the relationship between stress and the high priority functions dodieabservices of wetland$he
greater the CRAM score, the better the biotic, physical, hydrologic, and buffer zone condition of theStedatat in reference condition

are expected to have a CRAM sc@® (Mazor 2015). In additiosinceCRAMscoe s pr ovi de insight into a
they are often used as a surrogate for abiotic stress.

e. Physical Habitat

Physical habitat assessments were completed in conjunction with algal and inactioicvertebratassessmente aid in the inerpretation

of biological dataHuman alteration and the instream and topographical featuresgbkltin adverse impactshabitat quality and structure
are important factors that shape aquatic mamities (Barbouet al, 1999).Briefly, the same 11 equidistant transects thateused for
the collection of BMI and algal samplesre used in the assessmehtvetted wdth, bank stability,discharge, substrate, canopy cover,
flow habitats bank dimensions, human influence, deptbhal cover, and cobble emlsiEbhess Ten intertransects, at the migoint of the
11 transects used for sample collection, were also used to collect information related to wetted width, flow habitatdeacwlipts. All
physical habitat assessments eveompleted as specified by Oeteal. (2016).

In the 2021 report, we begin reportiag thephysical habitatondition of a stream sitgsing the Index of Physicalabitatintegrity (IP1).

The indexis an easily interpretable measure of physical habamdlition(Rehn et al., 2018)The index includes metridhat are broadly
categorized into 5 thematic groups that capture different habitat elements including: substrate, riparian vegetatibitatigariahility,
in-channel cover and channel morphgptoScores for the IPI close to O indicate departure from reference condition and those greater than
1 indicate that a site has better physical habitat than is predicted based on environmental setting. The threshotdssforili?ita the
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CSCl and aréased on 30 10", and #' percentiles of scores at reference sites. The thresholds are: >0.94=likely intact, 0.93 to 0.84 indicate

possiby altered, 0.83 to 0.7ihdicatelikely altered; and <0.70hdicatevery likely altered condition

f. Aquatic Chemisty

Nutrients,total metals,major ions,and general chemistgnalytes |fH, dissolved oxygen, suspended solids, alkalinity, and hajdness
monitored at each site. Data was collecteditu through the use of digital field probes that were deployed by field crews graba
sampleand lab analysis. Measured analytes and methods are descriladaldariz1 4. CSCl and CRAM scores, including suietrics
for each random station sampled fr@@09 to 2@1 (continued).

Overall Buffer and
CSCl MMI O/E CRAM Biotic Landscape Physical
Stratum Station Station Description CSCI Percentile | MMI Percentile O/E Percentile | Score | Structure Context Hydrology | Structure
2017
Effluent LARO0232 Los Angeles River 0.72 0.04 0.60 0.01 0.83 0.19 36 25 62.5 33.33 25
LAR00436 Los Angeles River 0.68 0.02 0.63 0.02 0.74 0.08 38 25 67.67 33.33 25
LAR08627 Los Angeles River 0.35 0 0.20 0 0.51 0.01 38 25 67.67 33.33 25
Urban LAROO52 Los Angeles River 0.51 0 0.43 0 0.58 0.01 39 25 62.5 41.67 25
LAR08630 Alhambra Wash 0.27 0 0.31 0 0.24 0 33 25 50 33.33 25
LAR08632 Santa Susana Pass| 0.41 0 0.54 0.01 0.27 0 36 25 62.5 33.33 25
Wash
Natural LARO552 Arroyo Seco 0.97 0.41 1.01 0.51 0.93 0.35 78 61.11 93.29 83.33 75
LAR00520 Big Tujunga Creek 0.78 0.08 0.69 0.04 0.87 0.24 78 72.22 82.92 83.33 75
LAR00924 Arroyo Seco 0.95 0.38 1.00 0.5 0.90 0.3 77 66.67 93.29 75 75
LAR08638 Arryo Seco 0.99 0.48 1.07 0.65 0.91 0.32 77 66.67 93.29 75 75
2018
Effluent LAR0232 Los Angeles River 0.71 0.03 0.63 0.02 0.78 0.12 25 62.5 33.33 36 25
LAR08599 Los Angeles River 0.59 0 0.65 0.02 0.52 0.01 50 67.67 58.33 53 37.5
LAR08642 Los Angeles River 0.72 0.04 0.58 0.01 0.87 0.24 25 67.67 33.33 38 25
LAR08643 Los Angeles River 0.33 0 0.18 0 0.48 0 33.33| 67.67 33.33 40 25
Urban LAR08640 Aliso Canyon Wash| 0.33 0 0.31 0 0.35 0 25 62.5 33.33 36 25
LAR00440 Aliso Canyon Wash| 0.64 0.01 0.50 0 0.78 0.12 50 82.92 58.33 67 75
LAROO756 Tujunga Creek 0.52 0 0.52 0 0.52 0.01 25 62.5 33.33 36 25
Natural LARO552 Arroyo Seco 0.77 0.07 0.58 0.01 0.96 0.41 66.67 93.29 91.67 79 62.5
LARO02092 Big Tujunga Creek 1.07 0.67 0.88 0.24 1.27 0.92 72.22 93.29 75 79 75
LARO02568 Big Tujunga Creek 1.13 0.79 1.03 0.56 1.24 0.89 69.44 93.29 83.33 83 87.5
LAR02088 Big Tujunga Creek 1.01 0.52 0.89 0.27 1.12 0.74 83.33 93.29 91.67 80 50
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Table B-15. CSCl and CRAM scores, including submetrics, for each random station samled from 2009 to 2@1 (continued).

Overall Buffer and
CSClI MMI O/E CRAM Biotic Landscape Physical
Stratum Station Station Description CSCI Percentile | MMI Percentile O/E Percentile | Score | Structure Context Hydrology | Structure
2019
Effluent LARO00318 Los Angeles River 0.47 0 0.43 0 0.51 0.01 38 25 67.67 33.33 25
LARO232 Los Angeles River 0.72 0.04 0.59 0.01 0.86 0.23 36 25 62.5 33.33 25
Natural LAR01808 Alder Creek 0.76 0.07 0.62 0.02 0.90 0.31 83 80.56 90.29 75 87.5
LARO4204 Santa Anita Wash 0.98 0.45 0.75 0.08 1.21 0.86 75 58.33 93.29 100 50
LARO552 Arroyo Seco 1.03 0.56 1.08 0.67 0.97 0.44 76 63.89 93.29 83.33 62.5
LARO08641 Big Tujunga Creek 0.88 0.23 0.69 0.04 1.07 0.64 79 61.11 96.54 88.33 75
LAR08647 Big Tujunga Creek 0.92 0.3 0.81 0.14 1.02 0.54 74 47.22 100 100 50
Urban LARO01004 Arroyo Seco 0.49 0 0.40 0 0.57 0.01 36 25 62.5 33.33 25
LARO8645 Bull Creek 0.62 0.01 0.44 0 0.80 0.14 56 69.44 67.67 50 375
LARO8646 Eaton Wash 0.67 0.02 0.61 0.01 0.74 0.08 36 25 62.5 33.33 25
2020
Effluent LARO0232 Los Angeles River 0.59 0 0.59 0.01 0.58 0.01 36 25 62.5 33.33 25
LAR08656 Los Angeles River 0.74 0.05 0.58 0.01 0.89 0.29 36 25 62.5 33.33 25
LAR08659 Los Angeles River 0.66 0.02 0.58 0.01 0.74 0.08 38 25 67.67 33.33 25
Natural LARO05020 Arroyo Seco 1.11 0.76 1.33 0.97 0.89 0.29 75 47.22 100 91.67 62.5
LARO552 Arroyo Seco 1.18 0.87 1.11 0.73 1.24 0.9 79 77.78 93.29 83.33 62.5
LAR05640 Big Tujunga Creek 1.17 0.85 1.07 0.65 1.27 0.92 84 83.33 93.29 83.33 75
LAR06216 Big Tujunga Creek 1.00 0.5 0.88 0.25 1.12 0.74 76 80.56 90.29 83.33 50
LARO8655 Big Tujunga Creek 1.17 0.85 1.14 0.78 1.20 0.85 85 88.89 93.29 83.33 75
Urban LAR01208 LosAngeles River 0.45 0 0.46 0 0.44 0 38 25 67.67 33.33 25
LARO08658 Arroyo Seco 0.71 0.04 0.58 0.01 0.85 0.21 41 33.33 62.5 41.67 25
2021
Effluent LARO00318 Los Angeles River 0.33 0 0.19 0 0.47 0 38 25 67.67 33.33 25
LAR0232 Los Angeles River 0.71 0.04 0.70 0.05 0.72 0.07 36 25 62.5 33.33 25
LAR08661 Los Angeles River 0.68 0.02 0.57 0.01 0.78 0.12 36 25 62.5 33.33 25
LAR08663 Los Angeles River 0.84 0.16 0.65 0.02 1.04 0.58 70 69.44 75 75 62.5
Natural LAR00520 Big Tujunga Creek 0.70 0.03 0.71 0.05 0.70 0.06 79 72.22 82.92 75 87.5
LAR00924 Arroyo Seco 1.11 0.75 1.20 0.87 1.01 0.52 80 80.56 93.29 83.33 62.5
LARO1544 Big Tujunga Creek 0.79 0.1 0.70 0.05 0.88 0.27 83 75 90.29 91.67 75
LARO552 Arroyo Seco 0.83 0.15 0.78 0.11 0.88 0.27 80 80.56 93.29 83.33 62.5
Urban LAR08662 Rio Hondo 0.34 0 0.28 0 0.39 0 38 25 67.67 33.33 25
LARO08672 Los Angeles River 0.42 0 0.34 0 0.51 0 38 25 67.67 33.33 25
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Appendix Ci Anayte List, ReportingLimits and Methods

g. Trash Assessments

Trash assessmeriggan in 2018 atindom sitesising theSMC developediverine quantitative
tally method as reviewed in the trash monitoring playb@d&ore et al., 2020)Trash items are
tallied under broad categories of trash types (e.g. paper, ptdsticand fabriginto more detailed
trash types (e.g. foam piecgsastic bag piec@sA 30 meter stretch afachrandom sitewas
visually assessed. The assessment graassthe thalweg to the bankfull widffhe assessment
alsomakes note of storm drain and homeless encampmhis the assessment area (Moete
al., 2020).

h. Data Analysis

The R statisticasoftware yersion 4.0.5R Core Team, 203@nd excel werased forthe majority
of graphing and data analysis.
1 Correlationanalysisvascompleted to detestatistically significanpositive or negative
trends(p<0.05)atindividual revisit siteshased or€CSCI and CRAMscores

3. Results
a. Biotic Condition

A pattern of better biotiand physical habitatonditionsis consistently seen in CSCI, AST®|,

and CRAM as demonstrated bygher scoresn the natural regions of the watershed compared

to the effluent dominated and urbaachegFigure4, Figure5, Figure6, Figure7). Compared to

cSsScCl , |l ess of the streams in the upper waters
Al 1 kel y i n thasedbroASChgbtidesgoresa iprexy for water qualitgFigure4, Figure

5).

The cumulative frequency distribution for thitic conditionindex scores provides iight into

the percentage of streams that are in reference andeference conditiomccording to three
different indicators of ecological healtfrigure 8). In the Los Angeles River watershetthe
majority of sites arenot in biological reference condition anldavealtered biological condition.
Over the P09-2021 monitoring period, pproximately60% of all randomsiteswere alteredor
were below reference condition fdyenthic macroinvertebrate communiti@€SCI scores In
addition, riparian zone habitat conditsfCRAM) were altered or were below reference thresholds
at roughly ®% of siteswhile for algal communities (ASGIHybrid) approximately 80% of sites
were altered or below reference thresholidse majority ofwatershed siteare altered based on
assessments theapturethe quality of riparian and physical habitat, and water quality

Summary results for all biotic condition measurements and water quality analytes by watershed
subregion are presented irable7. The CSCI scoreacross sites ranged from 0.® 1.35, with

greaer averageand mediarCSCI scores foundt the natural sitesompared tadhe urban and
effluentdominated sitegTable?, Figure9). The CSCI scoresom 20092021 rangefrom 065 to

1.35at natural sites, 03to 0.84 at effluent dominatedsites and 0.21 td.80 for urban sites,
showing the wide variability ibenthic macroinvertebratmmmunitycondition withinnatural and
urbanregions(Table7).

The CSCI incorporates two indices, the muaieetric index which is helpful in understanding
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ecological structure and function, and the obseteegkpected (O/E) index, which measures
taxanomic completenesBor the O/E index, site degradation is retibeicby a loss of expected taxa
resulting in a lower O/E scor&ffluent-dominated and urban sitésd lower O/E scoreon
averagethan natural siteggeflecting thepoor condition of benthianacroinvertebrateand taxa
loss at sites in areas that are heavily urbanigaplire9).

ASCI hybrid scores mirrored other biotiadicators, showing higher median scores for the natural
sites than efflueniominatedor urban sites Kigure 9). ASCI scores were lowest in effluent
dominated subegions and highest in the natural segion. Soft Algae ASCI did not separate the
subregions as well as other bioindicators.

The CRAM results underscore the contrast between the highly urbanized latgestved and the
relatively natural condities found in the upper watershé@igure 9). Each CRAM score is
composed of four individual attribute sesthat defineriparianhabitat condition. They include
buffer zone, hydrology, and physical and biotic structuregure 9). Natural sites were
characterized by wide, undisturbed buffer zones, good hydrologic connectivity, and a multilayer,
interspersed vegetative canopy composed of native species. In congrashah and effluent
dominant siteoften had no buffer zones, highly modifiesncretelined channelsand lacked
vegetative cover. Intermediate to these extreanethe effluent dominatedsoftbottomsiteslike

the GN and Sepulveda BasiiThese siteseinded to have higher attribute scores for buffer and
biotic condition,though overall habitat condition scores were still inltkely alteredcategory
Development in the lower watershed has virtually eliminated natural streambed habitat and
adjacenbuffer zones and altered stream hydrology. In most cases, the natural riparian vegetation
has either been eliminated or replaced by invasive or exotic species. These conditions have led to
lower habitat condition scores.

Ash free dry mass, a measureoofjanic matter, was highest in urban and naturalregions.
Chlorophyll a, on the other hand, was highest in effluent and urbaregidms Figure10). Algal

growth is encouraged by environmental conditions, such as nutrients, warm temperatures, and
sunlight. These conditions are found in urban and effluent dominated regions due to reduced
canopy cover and increased nutrient inplitb{e 7). However, natural sites generally have more
organic material than urban or channelized streams and high ash free dry mass as urban sites may
be indicative of orgaic matter export from upstream or lateral sources.
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Figure 5. ASCI hybrid scores for LARWMP probabilisticites sampled from 2009 to
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Table 7. Summary statistics for biotic conditions and water quality analytes at all random sitesombined, collected from 2009 to 221.

Watershed Urban Effluent Natural
Analyte n=  Mean + Stdev min max n= Mean + Stdev min max n= Mean + Stdev min max n= Mean + Stdev min mas
Biological Condition
Benthic Macroinvertebrates (CSCI) 133 073 =+ 026 0.21 135 42 049 =+ 015 0.21 0.80 32 061 = 0.14 0.33 0.E4 53 09 =+ 0.14 0.65 135
MM 133 066 + 0.26 0.18 143 42 045 + 012 0.23 0.69 32 052 + 017 0.18 1.04 59 0.BE + 017 0.58 143
OfE 133 079 + 028 0.12 1.32 42 053 + 022 0.12 0.99 32 0.69 =+ 017 0.19 0.B3 59 103 =+ 017 0.70 132
Attached Algze
ASCI Hybrid 113 0.67 + 019 0.29 1.14 34 068 + 0.18 0.35 1.14 27 047 =+ 011 0.29 0.71 52 0.7 + 015 0.45 114
ASCI Diatom 113 0.64 + 0.18 0.25 1.08 34 065 =+ 0.16 0.35 0.97 27 044 =+ 010 0.25 0.68 52 035 =+ 017 0.38 1.08
ASCI Soft Algae 114 081 + 0.19 0.00 1.26 35 079 + 016 0.31 1.07 27 075 + 012 0.43 1.06 52 086 =+ 023 0.00 1.26
Index of Physical Habiat 51 0.65 + 03B 0.12 1.21 13 03z + 022 0.12 0.81 16 040 + 024 0.13 107 22 102 + 014 0.76 121
Riparian Habitat (CRAM) 133 5640 =+ 2140 27.00 99.00 42 3850 =+ B33 27.00 67.00 32 3863 £+ 735 2700 7TFOO0 ( 589 TETE : 6596 63.00 99.00
Biotic Structure 133 4774 + 2426 22.22 97.22 42 29.50 + 1190 22.22 69.44 32 2882 + 943 22.22 69.44 59 7100 + 1424 3889 97.22
Buffer Landscape 133 7441 + 1843 2500 100.00 42 59.16 + 1376 25.00 87.50 32 6243 + 1032 2500 75.00 59 9177 + 528 75.00 100.00
Hydrology 133 5730 =+ 2518 2500 100.00 42 3690 =+ 9.59 25.00 5B.33 32 3646 =+ 10,53 2500 75.00 53 8313 =+ 993 58.33 100.00
Physical Structure 133 4586 + 2392 2500 100.00 42 2768 + 9.38 25.00 75.00 32 2656 + 6.92 25.00 62.50 59 69.28 + 14.56 37.50 100.00
InSitu Measurements
Tempearature (C*) 132 2116 = 557 10.97 36.69 42 2430 = 621 13.E4 36.69 32 2363 = 441 16.30 32.80 5B 17.51 =+ 297 10.97 25.03
Dissalvad Oxygen (mg/L) 133 9.29 + 233 3.72 17.45 42 10.34 + 2.82 5.30 16.81 32 9895 + 259 3.72 17.45 59 819 + 085 5.46 10.48
pH 133 831 + 067 6.99 10.80 41 B35 + 0B84 7.34 10.80 32 843 <+ 046 7.42 9.36 59 794 + 035 6.99 B.51
Salinity (ppt) 132 045 =+ 033 0.13 193 42 071 = 046 0.14 1.93 31 051 == 006 0.32 0.60 59 0.24 =+ 0.05 0.13 0.37
Specific Conductivity (us/cm) 133 892 + 623 B I6E1 42 1368 + 851 8 I6E1 32 1036 + 106 736 1171 59 474 + 103 245 751
General Chemistry
Alkalinity as CaCO3 (ma/L) 125 221 + 392 40 4520 40 289 = 690 40 4520 28 137 = 25 93 206 57 214 = 38 119 276
Hardness as CaCO3 (mgfl) 119 301 + 295 a4 2540 38 480 + 474 94 2540 28 235 + 50 166 368 53 208 + 45 96 370
Calcium {ma/fL) 10 62.05 + 2655 4220 135.00 z 98590 =+ 5105 GZ.B0 13500 4 4590 =+ 858 4220 60.20 4 5578 + 417 5230 6150
Chilorida (mafl) 130 89.07 + 9523 460 554.42 41 162.31 + 112.84 11.20 554.42 32 136.59 + 17.00 109.00 162.68( 57 972 + 284 4.60 18.40
Magnasium {mgfL) 10 2264 + 1307 1490 58.10 2 4175 + 2312 32540 58.10 4 20,10+ 4.02 16.30 24.10 4 1563 + 0.54 1490 16.20
Sodium (marl) 10 TFLEE = 4797 0.11 13E.00 2 9995 =+ 53E1 6190 12E.00 4 10800 = 554 101.00 115.00 4 2168 =+ 16.66 0.11 37.40
Sulfate (mg/L) 130 16056 + 28837 260 2360.00| 41 340.84 + 456.29 17.00 2360.00 32 16545 + 34.44 123.00 302.00( 57 28.14 + 23.06 2.60 135.00
TSS (mgiL) 118 3661 + 141.27 0.25 1330.00( 35 9267 + 24976 2.00 1330.00 30 2893 +  39.10 6.40 218.00| 53 390 =+ 511 0.25 26.40
Nutrients
Ammaoniaas N [mg/L) 133 017 + 087 0.03 9.95 42 033 + 153 0.03 9.95 32 017 + 0.14 0.03 0.63 59 0.06 =+ 0.07 0.03 0.40
Nitrate as N [mg/L) 133 123 + 1.80 0.01 6.48 41 132 + 167 0.01 6.48 32 350 + 143 0.36 5.87 59 0.08 + 0.10 0.01 0.53
Nitriteas N [mg/L) 133 003 =+ 006 0.01 0.41 42 002 =+ 0.04 0.01 0.20 32 0.08 =z 011 0.01 0.41 59 001 = 001 0.01 0.05
Nitragen Total (mg/L) 133 328 + 459 0.00 3B.B4 42 534 + 6.68 0.23 JE.B4 32 571 ¢+ 1.57 2.56 841 59 050 + 091 0.00 6.46
OrthoPhosphateas P (mg/L) 133 BO06 + 10.EO 0.18 102.22 42 1236 + 10.16 163 42.00 32 798 % 1.35 6.48 11.80 59 511 =+ 13.04 0.18 102.22
Phasphorusas P (mg/L) 133 6205 =+ 2655 4220 135.00 2 9890 =+ 5105 G280 135.00 4 4990 =+ B.5B 42.20 €0.20 4 5578 = 4.17 52.30 61.50
Dissalved Organic Carbon (mgfL) 133 6.52 + 597 1.20 37.62 42 1093 + B.61 149 37.62 32 713 0+ 074 5.55 9.08 59 3.05 + 133 1.20 6.87
Total Organic Carbon (mg/L) 133 2264 + 1307 1490 58.10 2 4175 + 2313 3540 5B.10 4 20,10 + 4.02 16.30 24.10 4 1563 =+ 0.54 14890 16.20
Algal Biomass
AFDM (mg/em Jb 114 527 = 1242 0.07 113.38 ELT 632 == 11.04 0.16 48.25 27 697 =+ 2146 0.07 11338| 52 368 £ 458 0.17 26.63
Chl-a{ugfem 2} 114 6.16 + 666 0.41 37.00 35 698 + 6.E9 0.41 34.00 27 970 + B.37 0.50 37.00 52 397 + 423 0.41 25.00
Dissolved Metals
Arsenic (ugf/L) 97 178 + 123 0.03 6.52 33 227 + 128 0.11 6.52 21 174 + 0.70 0.31 348 43 143 ¢+ 1.29 0.03 5.35
Cadmium (ugfL) 101 008 + 010 0.01 0.41 35 0.08 + 0.08 0.01 0.3z 21 019 + 010 0.01 0.41 45 0.0z = 0.05 0.01 0.35
Chromium {ug/L) 93 129 =+ 137 0.06 7.50 33 181 £ 165 0.22 7.50 21 095 =+ 060 0.41 246 45 106 = 1.20 0.06 7.26
Copper (ug/L) 101 559 + 636 0.04 30.60 35 10.53 + B.02 0.58 30.60 21 650 + 2.68 147 13.10 45 133 + 0.73 0.04 3.12
Iron {ug/L) 101 134 + 911 a 9180 35 54 + 62 a 253 21 26 + 34 a 156 45 246 + 1363 a 91E0
Lead (ug/L) 101 026 =+ 052 0.01 5.04 5 0.44 =+ 0.5 0.02 5.04 21 031 =+ 013 0.06 0.64 45 010 = 0.07 0.01 0.32
Mercury (ug/L) 101 0.00 + 001 0.00 0.05 35 001 + 001 0.00 0.05 21 0.00 + 0.00 0.00 0.00 45 0.00 + 0.01 0.00 0.04
Nickel {ug/L) 101 448 + 973 0.41 78.00 35 B850 + 1569 0.65 7E.00 21 4.61 + 147 1.69 7.B1 45 130 = 0.86 0.41 4.15
Selenium [ug/L) 101 104 == 180 0.05 11.50 ELT 209 =+ 269 0.10 11.50 21 117 £ 036 0.22 177 45 017 = 0.14 0.05 0.70
Zine (ugfL) 101 12.26 + 14.28 0.52 59.30 35 963 + 1033 147 59.30 21 3386 + 12.09 8.39 58.20 45 4.23 ¢ 4.49 0.52 20.30
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Figure 8. Cumulative frequency distribution of CSCI, ASCI hybrid, and CRAM scores at random sites from
20092021. Vertical dashed bar represents the 10th percentile of theeference distribution for each index.
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natural, and urban random sites from 2M9-2021. CRAM attribute scores includemeasures of biotic structure,
buffer landscape context, hydrology, and physical structure.
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Figure 10. Ash free dry mass and chlorophyll A concentrationsn effluent, natural, and urban regions in the
watershed.

Figurellshows the proportion of BMI feeding groups represented in each of the three watershed
subregiors for all randonsites from 208to 2@1. Collectors afeeding assembladbatfeeds on

fine particulate organic matter in the stream bottaere the dominant group eachsubregion
Collectorsmake up a larger proportion of the total in the efflugliminated and urbasubregions

of the watershedEffluent dominated and urban sites are mostly condiete with little or no

canopy cover and substrate complexity, and hence have a smaller relative abundance of other
feeding groups compared to natural siNdatural sites in the upper watershed hatbae balanced
community assemblage represented dght feeding groups, although still dominated by
collectors.Filterers werealsomoreprevalent in thisubregion generally indicating better water
guality conditions (Vannote et al. 1980)
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Figure 11. Relative proportion of benthic macroinvertebrate functional feeding groups in each watershed sub
region for 20082021 random sites

b. Random Site Trend Analysis
We examined trends both at a site level and across eagkgohusing both CSCIl and CRAM
scores from 2008 to 2@2We found thathe CRAM scoresof random sitesire generally stable
for each sulregionover time(Figure 12), with a weak improving trend aiatural sitegR=0.55)
CSCI scores within each subgion arevariable but show no overall decliningd (Figure13).
In terms of CSCI score,atural andeffluent subregions show aariable butweaky improving
trend over time (R = 0.58 and 0.45) and urban sites appear to be generally stabl@i(R

80 -

Stratum
== Effluent

== Matural

CRAM Score

=&= Urban

40 -

20.10 QDI‘IS 2C-I16 ZU.I.‘:I
SampleYear

Figure 12 CRAM scoresat random sites foreach subregionover time with correlation coefficients above each
line;
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Figure 13 CSCI scoresat random sitesover time from 2008 to 2021with correlation coefficients above each

line
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We then examinenhdividual revisit sites, random sites that had been revisited at least 3 times, for
trends in CRAM and CSCI scorasing correlation analysi8Ve found that with respect to habitat
condition there are no worsening trends in CRANIfact, ®veral sites appear to show improving
CRAM scores over timandthey include LAR0O0080, LAR00318, LAR01544

Figure14). Most of these sites are natural sites in the footprint of the 2009 Station Fire, with the
exception of LAR00318 which is located just below Wardlow Strekebimg Beach.

On the other handn terms of CSCI scoréhe majority of sites hav&hown more year to year
variahlity with no strongly increasing or decreasing treids

Figurelb). The exceptioms LAR06216, whichhasa stronglyimproving trend over timéRr=099).

The site is located in the natural sidgion along Big Tujunga Creek and is just downstream of
recent fire areas, the 2009 Station Fire and the 2017 Creekirevementn stream condition,
based on CSCI score, may be due to habitat recovery posAR®0080 has a weakly improving
trend and is located in Lynx Gulch in the natural-sedfion(R=0.67) The site is also within the
perimeters of the 2009 Station Fi@ur ability to detect trends across a larger extent will be
strengthened as the LARWMP program begins to prioritize revisitiagr sampledites.

R=0.84

R=0.89

FieldSamplelD
LARDODBO
LARDO318
LARDOS20
LARDOD24
LARD1544

CRAM Score

LARD232
LARDS52

50- LAROE216
LARD8539

R=0.99

Ll L] L]
2012 2016 2020
SampleYear

Figure 14 Trend in CRAM scores at revisit sites in the watershed. The correlation @fficient is noted for sites
with strong increasing/decreasing trends.
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Figure 15 Trend in CSCI scores at revisit sites in the watershed. The correlation coefficient is noted for sites
with the strongest increased/decreasing trersd

c. Aquatic Chemistryand Physical Habitat
Thedifferences in nutrient concentrations between watershed subreggmnsyn inFigure 16.
Effluentdominated and urban sites had greater median concentratimasyfiutrientscompared
to natural sites-or example, mediatotal phosphorusitrate-N, ammoniaN, and total nitrogen
concentrations werkighestin the efflientdominated stream segmentde only exceptions to
this pattern are for organic matter and orthophosphate, which are higher in the urban subregion.
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Figure 16. Box-and-whisker plots showing the median and range of representative nutrients measures in each
of the three Los Angeles River watershed regions from 89-2021

d. Physical Habitat Assessments

Physical habitatvas assessedsing SWAMP protocols (Ode et al. 2016), which focus on
streambed quality and the condition of the surrounding riparian zone out to 50 meters. Physical
habitat conditions were best in the upper watershed compared to the lower wdteigined 7),
specificdly in terms of percent canopyhannel alterationlevel of cobble and gravehnd
epifaunal substrate coverhe epifaunal substrgtevhich was markedly higher in natural sub
regionsjs a measure of the amount of natural streambed complexity due to the presence of cobble,
fallen trees, unercut stream #&nks, etc. This complexity is important for healthy benthic
macroinvertebrate and fish communiti€hannellterationwas limitedat natural sitesresulting

in high scores. In contraseffluentdominatedand urbansites are mostlychannelized and
concretelined which resultedn theirpoorscoreslt is important to note thatgpcentbank erosion

and sediment depositiastores wherelow sediment depason is represented by high scores,
should be interpreted cautiouslyurban and effluertlominated reachedue to thehigh degree

of channelization an@¢hannel alteratiodimiting erosional processe3he Index of Physical
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Integrity, which incorporates several physical habitat metrics, showed the majority of natural sites
had physical habitat condition thaewein the possibly altered/likely intact categories compared
to effluent and urban sites.
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Figure 17. Box-and-whisker plots showing the median and range of representative physical habitat parameters
measured in each of the three Los Angeles River watershed regions from022021. Channel alteration,
epifaunal substrate cover, and sediment deposition are @ed assessmentshigher scores denote better
conditions. Channelized streams are amxception Channelization of streams decreases sedimentatipwhich
results in higher sediment deposition scoresThis does notindicate that thesesiteshave better physcal habitat.

e. Trash Assessments

Plastic was themost commontrash type in effluent, urban and natural sitégigure 18).
Biodegradable items, fabric/cloth items, and metal items were also common across the three sub
regions but each region had a unique trgsbfile. There were trash profiles that were unigoie

some subregions.For example large trash items (like couches and televisionsje not a
prominent trash category in natural sites, opposed to urban and effluent r@gmsts.sub
categories also had a unique profile across regiamrexamplewrappers and hard and soft plastic
pieces wer¢he most prevalent trash type natural sitesAt urban sites, foam and hard and soft
plastic pieces were the most prevalent. While at effluent sites, foam and paper/cardboard were the
most prevalent trasheiins(Figure 19). Figure shows the sites assessed for trash between 2018
2021 and the corresponding trash counts for a subset of trastasedpories. Thee subcategories
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had the highest total trash counts. The sites with the highest counts of plastiapiegkss were
generallylocated along the effluent dominated selgion Figure20).

EFFLUENT URBAN

Eiudegradgibc!eaza d Biodegradable
Eonstruction BighAzatktion

Glass
Large

Glass

Large

Plastic Plastic

Metal

Metal

Miscellaneous

None Miscellaneous

NATURAL

Biodegradable

Biohazard
Construction

Glass

Plastic
Metal

Miscellaneous

None

Figure 18 Most common trash types in each sulegion of the watershed for LARWMP sites sampled from
20182021.
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Figure 19 Mean trash sub-types by subregion for LARWMP random sites sampled from 20182021.
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Question 2. Are conditions at areas of unique interest getting better or worse?

1. Background

Question 2 monitoring efforts focus on specific locations in the watershed that represent unique
areas of special concern to the wgndup. The methods that were used to better understand the
conditions of sites that are unique areas of interest are consistent with those described in the
previous chapteiThese sites are monitored annually to Hefter understand how conditions in

the watershed are changing over time and when protection or restoration is néedéois
purposetwo programs were created:

U0 Trends at freshwater target sit€ésur target sites were establishadlower watershed
tributariesupstream otheirconfluence pointwith the Los Angeles Riveéo monitor water
chemistry and assess biological, riparian, and physical habitat cosdiEmure 21).
These sites differ from the random sitesed toassesambient watershedonditiors in
thattheir locations are fixed argitesare sampledegularly Over time these data are being
used to assess trends amdeterminéf changes in these trends can be attributed to natural,
anthropogenic, or watershed management chabgesto the amount of data that has been
collected from confluence sites, in 2018 the Ti@Gposeda new site of interest MP. In
2021 all confluenceites werediscontined from the program The 2@1 monitoring
program includedhe LMP, a random site that was sampled in 2015, dredged in 2018, and
wasarevisitsitein 2019 and a site along tHeN, an area thas relativelyunder sampled
by the LARWMP

U TheLos Angeles RiveEstuary:located at theerminus of thd.os Angeles River main
stem where it discharges to the Harbd@his monitoring was designed ttetermine if
Estuary sediments are meeting thediment quality objectives (SQOs) developed by
SWAMP, using a multiple lines of evidence approd&ay et al. 2014)This site was
dropped by the LARWMP program since the Lower Los Angeles River CIMP began
monitoring the sitdor alignment withsediment gality objectives.

U High-value habitatsites nine locationswere choserto assess trends in riparian zone
conditiors at sites deemed by the workgrotgp be unique The emphasis of these
assessments is on riparian habitat conditiasing CRAM.Riparianzone conditions at
thesesites providdrend data andaluable baseline data for potential habitat restoration or
protection effortsSince CRAM scores do not vary greatly from year to year, these sites
are rotated and each site is sampled efetyears.
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2. Trends at Freshwater Target Sites

A total of 55 samples have been collected from the four confluence locations duritwgetiie
annual surveys from 2008 to ZD(Figure21 and
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Table8). In 2018, the TSG agreed to begotating confluence sites to supparbnitoring near

LMP, a site that would aid the TSG in understanding the impact of sediment removal to stream
health.In 2021, Los Angeles County Flood Control Distriaiscontinuedall confluence sites and
began to monitor a site the soft bottom section of the mathannel(LAR10210), an area that

has been poorly sampled by the LARWMP. Samples were collected and dnflyzsuatic
chemistry, and biological and riparian habitat conditibime goal of repeated annual sampling at
these locations is to monitor changing conditions related to water quality and riparian, physical
habitat, and biological condition.
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Table 8. Location of targeted sites sampledin 2021

Targeted ConfluencelLocations | Channel Type | Site ID Latitude Longitude
LMP Unlined LARO8599 | 34.10603 |-118.24338
GN Unlined LAR10210 | 34.13224 | -118.27407

a. Aquatic Chemistry

In 2021, the LMP (LAR08599)andGN Site (LAR10210 weremonitored LMP (LAR08599)was
notablein the generalktability of generakchemistryconstituentoncentration§rom yearto yeatr,
includingin 2021 (

Figure22). SinceGN (LAR10210)wasmeasuredor thefirst timein 2021,thereareno trendsto
report.However,analytevalueswere similar to the LMP site.

LMP had nitrateN and total nitrogerconcentrationshat decreased from 2015 to 20@gure
23). In 2021, oncentrations at th&N Site (LAR10210) were similar toLMP. Nitrate-N
concentrations aboth sites have beehelow the water quality thresholds specified in the Los
Angeles BasiPlan €10 mg/L;LARWQCB 2019) In 2021, the concentrations of orthophosphate
and total phosphorus BMP were comparable to those at (BBl Site.
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Figure 22. General chemistry at confluence sites sampled annually from 28to 2021.
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Figure 23. Nutrient concentrations at confluence sites sampled annually from 26 to 2021.

b. Biological and Riparian Habitat (CRAM) Condition

Figure 24 presentghe biotic conditionindex scoresfor BMI (CSCI) andriparianhabitatscores
(CRAM; overallandattribute)for thetargetedsitessampledn 2021. After scoringjust abovethe

refererce threshold(0.79; possibly altered) at the Lewis MacAdamsSite in 2020, the biotic

conditiondroppedslightly in 2021to just below the threshold.The GN site scoredsimilarly to

LMP. TheGN andLMP sitesscorehigherthantheotherconfluencesitesthathavebeenmonitored
in the past.Dredgingat the Lewis MacAdamssite in 2018hasnot resultedin markedlynegative
impactsto biotic condition,ascapturedoy improving CSClscoresandstableCRAM scores

Overall CRAM scoresat the LMP site, a softbottomportion of the river, are stableanddid not
changean 2021.. TheGN sitehada CRAM scorecomparabldéo LMP. Attribute scores atthe Lewis
MacAdamssite, however did increasesignificantlyfor hydrologyandphysicalstructure Attribute
scoresdecrease significanty for biotic structureand buffer and landscapecontext (CWMW,
2019).
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Figure 24. CSCIl and CRAM scores (overall and attribute) at confluence sitesnd selected target sitesampled
annually from 2015to 2021. The red dashed horizontal lines on the CSCI and CRAM Overall Score graphs
indicate the threshold, below which the site is in nomeference condition (0.79 for CSCI and 72 for overall
CRAM score).

c. Physical Habitat

Figure25 shows selected metrics of physical habitat condition. The three top plots show transect
based measurements recorded in conjunction with bioassessment sampling, while the three bottom
plots show three visual physical habitat assessment sttasagportant to note that though visual
physical habitat assessments are standardized as much as possible, they still may vary between
users. As a result, only large changes in these assessshentd be considered as reflecting
changing conditions at a site.

Despitedredging activities at th&MP site (LAR08599) somephysical habitaimetrics post
dredgingsuggested negligible changes or improved physical habitat corgdifor example,
epifaunal substrate was more prevalent at the site after dredgohgercent canopy cover
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improved slightly Percent concrete increasetien the site wasitially dredged as dredging
|l i kely uncovered mor e ,adhadsteadilyslecteasddsubseqoantc r et e

assessment€hannel alteration has remained stable since the site was dredged in 2018.
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Figure 25. Physical habitat at confluence sites sampled annually from 26to 2021.

d. Los Angeles RiveEstuary

LARWMP monitoled sediment at the LA River estuary to ensure sediment quedissuitable

for aquatic life andvasprotective of human health (for seafood consumptigajliment samples

were collected from 2009 through Zat the mouth of the LoAngeles River Estuary near
Queensway Bridge (LARES)2Sediment chemistry testing included the suite of metals and
organic constituents specified in thedBnentQuality Objectives (SQO)program (Bayet al,

2014)and bxicity testing From 2009 to 2016¢omponent scores viad from year to year as

storms scouringand sediment deposition akersediment qualityfor the years when integrated
scores could be calcul ated, EST2 ranked from
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The LARWMP program discontinued monitoring activities at the Los Angeles River Estuary
2018 However, hese data are collected and reported by the Long Beach Nearshore Watershed
WMP/EWMP group and are publicly available

e. High-Value Habitat Sites

The conditon of the riparian zone was assessed at nine sites deemed by members of the Workgroup
to be minimally impacted, highalue, or sitest high risk of impact/loss the watershedl@ble

9). The goal of measuring the condition of these sites over time is to ensure that conditions are not
degrading. The riparian zone was assessed usit@attierniaRapid AssessmeMethod CRAM
assessments at these sites commenced in ZB89Vorkgroup determined that subsequent visits
would occur every two to three years since conditions at these locations were not changing rapidly.

CRAM scores at lower watershed sites (prefix LALT) haseallyfallen below the 16 percentile

of the refe enc e di stribution of sites t hroughout
al t uestbr®l. What is the condition of streams in the Los Angiles Watershed)2 Some

high value sites in the Lower Watershed have beeexaaption to this general trend of poorer
condition at lower watershed siteShis may be because many urban high vadites are
downstream of areas that were recently burnedbamade undergoingestoration activities. These
sites includehe Arroyo Seco USGS Gage site (LALT450) and Haines Creek Pools and Stream
(LALT407). However, the GN (LALT400), Sepulveda Basin (LALT405), EatokVash
(LALT406) and Golden Shore Wetlands (LALT4G¢E normallyoelow reference conditioithis
pattern continuedn 2021 In 2021the Haines Creek and Po@lALT407), and Eaton Wash
(LALT406) were assessed for riparian habitat conditldaines Creek ando@l (LALT407) was
above reference conditipas in previous years

The best riparian zone conditions have been found consistently at sites located in the upper
watershed (prefix LAUT).The 2009 Station Fire created the opportunity for the LARWMP
program ¢ better understarttie impact ofire to riparian habitatand recovery. Upper watershed

sites that burned included AUT401, LAUT402, and LAUT408 located in the Tujunga
Sensitive Habitat, Upper Arroyo Seco, and Alder Crééle Upper ArroyqLAUT402) Seo site

has largely stayed in above reference condgiane the 2009 fire, including in 2021.

Figure 26 shows the individual CRAM scores frothese sites for the period 28009 to 2@1.
CRAM scores t Upper Arroyo Seco (LAUT402kand Haines Creek (LAUT4073howed
significant improvement since tlstes were last assessed (scores improved by 6 pointsre)
(Figure21). While scores at Eaton Wash were stable since last measured (LALT406).
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Table 9. Location of high value habitat sites

Site Name C_T_;ggel Site ID Latitude | Longitude

Arroyo Seco USGS Gage Unlined | LALT450 | 34.18157 | -118.17297
Glendale Narrows Unlined | LALT400 | 34.139368| -118.2752
Golden Shores Wetlands Unlined | LALT404 | 33.76442 | -118.2039
Sepulveda Basin Unlined | LALT405 | 34.17666 | -118.49335
Eaton Wash Unlined | LALT406 | 34.17463 | -118.0953
Haines Creek Pools and Stream Unlined | LALT407 | 34.2679 | -118.3434
Tujunga Sensitive Habitat Unlined | LAUT401 | 34.28220 | -118.22160
Upper Arroyo Seco Unlined | LAUT402 | 34.22121 | -118.17715
Alder Creek Unlined | LAUT403 | 34.30973 | -118.14190
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Figure 26. Riparian zone condition (CRAM scores) aselecthigh-value sites from 2002021. The redhorizontal
line represents the 18 percentile of the reference distribution of sites in California. Scores below this line
represent Olikely alteredd habitat
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Question 3 Are permitted discharges meeting WQOs in receiving waters?

1. Background.

Question 3 ddresses the potential impaaf permitted pointsource dischargesn the Los
Angeles Riverijts tributaries andreceiving watesd ability to meetthe Water Quality Objectives
(WQOs) set forth in the Los Angeles Basin PIAARWQCB, 2019. The datacompiled by
LARWMP include metals, bacter{&. coli), nutriens, andtrihalomethanesrhese parameters are
measuredo provide a basic assessment of water quahtyincludethe contaminantpotentially
introduced into a stream systema effluent fromPublicly Owned Treatment Works (POTWS)

This chapter summarizes NPDES monitoring data for the period from January through December
2021 for three majoPOTWsthatdischargeinto the Los AngelesRivefth e Ci ty of Los A
Tillman Water ReclamatiorPlant OCTWRP, t he Ci ty of Gléndake Waterge |l e s
Reclamation Plant (LAGWRPand the City of Burbartk ¥/ater Reclamation Plant (BWRite

codes for theeceiving water statons pst r eam and downstreaandof eac
their locatiors are shown inTable10 andFigure 27, respectively. These receiving water stations

are monitored by theermitteesas a requirement of their NPDES permits aete chosen tbest

represent locations upstream and downstream dditobarge locationd/alues were compared

to LARWQCB Basin Plan Water Quality objectivdsablel1).

Table 10. Station designations for NPDES monitoring sites
POTW Upstream Site  Downstream Site

City of Los AngelesTillman LATT612 LATT630
City of Los AngelesGlendale LAGT650 LAGT654
City of Burbank Burbank RSW-002U RSW-002D

Table 11. Water Quality Objectives for nutrients in the Los Angeles Regional Water Quality Control Board
Basin Planand plan amendments updated in May 2019.

N species | NO3-N+NOz2-N (mg/L) | NO3-N (mg/L) | NOz2-N (mg/L)
WwWQo g mg/L 10 1
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Tillman Discharge
Burbank Discharge
Glendale Discharge

p—y

Flgure 27. Locations of NPDES receiving water sites monitored by the City of Los Ayeles and thé Clty of
Burbank.
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2. City of Los Angeles DCTWRP

The cunulative frequency distributiafor E. coli above and below the City of Los Angddes
DCTWRPdischarge locatioareshown inFigure28. The 2017 NPDES permits of DCTWRP and
LAGWRP haveE. colireceiving water limitations of 235/100 mL for single sample limits and
126/100mL for geometric mean limits. Until the new water quality objective& faoli (320
MPN/100mL, STV)are adopted nt o DCTds and MPWIBOGmLwij berusedtb, 235
as®ss the water quality upstream and downstream of the dischaegatistical threshold value

(STV) water quality objectivef 235 MPN/100mL for REG1 beneficial use was attained for
approximately92% of upstream samples aiid% of the downstream sampldsaring the 2@1
samplingyear.
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Figure 28. Cumulative frequency distributions of E. coli concentrations above and below the DCTWRP
discharge. The singlesample WQO is denoted by the vertical dashed red line.

Tablel12 showstheaverageconcentrationsf several nitrogen speciebservedt a site upstream
anddownstream of DCTWRP dischardéitrate-N, nitrite-N, and ammonid\ were tested weekly.

Average @wnstream concentrations of nitrateand nitriteN were below water quality objectives
(Table11) and nax values for nitrogen species show ttatvnstreansamples did not exceed
WQO in 202.

Ammonia is toxic to aquatic life and the proportion of toxic ammdh{&lHs) to total ammonium

(NH4) depend on pH and temperatuf@emonthly averag&/QO for reach 5 of the Los Angeles
River was graphed alongsideammoniaN samples collected upstream and downstream of
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DCTWRP effluent(Figure29). Therewerefive exceedances upstream of DCTWRP effluent and
threeexceedancesf theammoniaN WQO downstream

Table 12. Range of nutrient concentrations upstreamand downstreamof DCTWRP discharge in 2@1.

Position N Species Mean Med Max 5D
NH3-N 088 068 4101 0.79

Upstream MNO2-MN 024 021 0497 0.15
MO3-M 369 357 609 0.87

NH3-N 028 027 0.76 0.18

Downstream | MNOZ2-I 0.10 0.09 042 006G
MNO3-MN 133 129 306 0.72

*  Downstream

[

Upstream

Ammonia-N (mg/L)

. @ . L _\
¢ .‘ .o. e’ _\-\
" % %" o
é- 2'5 5'0 ?.5
Figure 29 Ammonia-N concentrations upstream and downstream of DCTWRRh 2021. The line represents the
reach specific WQO, a function of pH and temperature at time of sampling.

Total trihalomethanes, which are common disinfectiorpimdicts, were detectedabove and
below the discharge locatioisinfection byproducts are, as expected, higher downstream of
DCTWRP butarewell belowthe EPA water quality objective 80 ug/L(
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Tablel3).
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Table 13. Trihalomethane concentrations below theDCTWRP discharge (LATT630). Total trihalomethanes
were calculated as the sum of bromodichloromethane, bromofornghloroform, and dibromochloromethane.

ANDO indicates the analyte was not detected
objective for total trihalomethanes is 80 ug/L (U.S. EPA 2002)

LAOCATION CONSTITUENT 22 8321
BEOMODICHLOREOMETHANE 010 0.10
BROMOFOEM 0.14 004
Upstream CHLOROFORM 0.10 0.07
DIBROMOCHLOROMETHANE 012 0.035
Totall 046 | 023
BEOMODICHLOROMETHANE 052 197
BEOMOFORM 0.14 0.04
Downstream CHLOROFOEM 246 385
DIBROMOCHLOROMETHANE 012 0.69
Total 324 633

or

t

he

The metaloncentrationshownin Figure30 are compared to the California Toxics Rule (CTR)

chronic and acute standards.is important to note it total recoverable metals, rathemath

dissolved metals, were measutedthe City of Los Angeleas a requirement of thieNPDES
permit Total recoverable concentrations froDCTWRP and LAGNRP were converted to
dissolved concentrations which representhe biologically active fraction of the total metal
concentrationusinga Metals Translator Guidance documemtten by the EPAUSEPA 1996.

det ¢

Figure 30 shows the concentration of select metals upstream and downstream of the DCTWRP

discharge locatiorDownstream oncentrations oérseniczinc, lead,copper, zin@and cadmium

were below both cionic andacute CTRcriteria Selenium concentrations upstream of the
discharge exceeded the CTR chronic threskloidng all four sampling eventdut werelikely

diluted by wastewater effluent at the downstream sampling loc&ftinent from the DCTWRP

doesnot contribute to metaxceedancedownstream of the DCTWRP discharge
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Figure 30. Converted dissolved metals concentrations above and below the DCTWRP discharge compared to
hardnessadjusted, total recoverable CTRthresholds for acute and chronic effects. Black lines indicate acute

CTR thresholds and red line indicates chronic CTR thresholdsLead does not have a CTR threshold because

the EPA has not establishechuman health criteria for this contaminant. Values are estimated in instances

where therewerenond et ect s t hat did not meet the | aboratoryéds re

3. City of Los Angele§ LAGWRP

Figure 31 showsthe cumulative frequency distributisfor E. coli at sites above and below the
discharge point for theAGWRP. Approximately6.5% of theE. coli samples met the WQO at
the upstream site, while approximat&§% of the samples met the WQO at the downstrsiden
Cumulative frequencies &. coli concentrationsregenerally lower downstreanwtf LAGWRP,
compared tosamples from thaipstreamsite indicating a dilution effect as a result of the
LAGWRP effluent.
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Figure 31. Cumulative frequency distribution of E. coli above and below the LAGWRP discharge. The single
sample WQO is denoted by the vertical dashed red line.

Table 14 shows averageconcentrationof regulated nitrogen speciesbove andbelow the
LAGWRP discharge. Nitrat®l, nitrite-N, and ammonidN were tested weeklyMost of the
nitrogen downstrearand upstream dhe POTW was in the form aifitrateN.

Table 14. Range of concentrations of ammoniaN, nitrite-N, and nitrate-N at locations upstream and
downstreamof LAGWRP during 2021.

Position Nutrient Mean Med Max sD
NH3-N 0.07 0.05 0.47 0.08

Upstream NO2-MN 0.47 0.45 320 045
NO3-N 3.00 3.10 630 1.12

NH3-MN 0.87 0.8l 230 031

Downstream NO2-IN 045 042 3.10 0.68
NO3-MN 356 350 7.10 1.10

The monthly averagammoniaN WQO for reach 3 of the Los Angeles River was graphed
alongside ammoniél samples collected upstream and downstream of LAGWRP efflagntré

32). There were no exceedancestité NHs-nitrogenWQO downstream oEAGWRP and one
exceedance upstream
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Figure 32 Ammonia-N concentrations upstream and downstream of LAGWRP during 202. The line
represents the reach specific WQO, a function of pH and temperature at time of sampling.

Total recoverale metals were measured both upstream and downstream of the LAGWRP
discharggFigure33). ThecopperWER ratio for reach 3 of thaver, where LAGNVRPis located,

is 3.97and CTR criteria are adjusted accordindilf metal concentrations were belotve WER
adjustedCTR thresholdsboth upstreamand downstream of theAGWRP outfall. Treated
wastewater from LAGWRP is not causing elevated concentratiomsetdls downstreamof
discharge locations and metal concentrations are below regulatory objectives
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