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This Technical Memorandum has been prepared at the requestBHlibiea Wetlands Sence
Advisory Committee (SACWater Qualitysubommittee as a guideline faddressingvater
quality data gapsThis memo includes a brief introduction of the water quality issues
identification ofdatagaps,and recommendenhonitoring activities anc sampling strategyo
address the gaps

1. Introduction

As part of theExisting and HistoricaConditions Report for th8allonaWetlands Restoration,
existing and future water quality was evaluated potential sources of fresh and tidal waters
into AreasA, B and C Available water quality dataevesummarized in th&xisting Conditions
Report and data gaps identified. These data gaps inclwdest qualitydata from tle tidal
watersof Ballona CreelandMarina Del Reyand stormwater flowsom the surranding urban
area

Although water quality data exists above the tidal prism in Ballona Creek, only sediment quality
dataareavailable in the tidally influenced segment of the chanftetse sedimesaiveretoxic to
aguatic organiss) potentially from orgaile compounds in these sedimeriéallona Creekhas

been identified aa potentiakource of tidal flows intéd\reas A, B and C in each of the proposed
restoration alternativesTherefore, here isa concern that waters from Ballona Creek may
introduce congtuents of concern to tidal marsh areas, resulting in a negative irpdoe
habitats and biological resources.

Based on these data atiuk potential for impactto wetland areas sediment sampling and
analysis including toxicity testingwas conductedn the existing tidal channels connected to
Ballona Creek This first phasesamplingwas conducted taddress the water quality data gaps
of immediate concern

The results of the sediment analysis indicated potentialitpaffects to aquatic organismn
locationsclose to the tide gat@ Area Bandlocationsclose toCulver Boulevardwhere urban

runoff from Playa del Rey enters the wetland. Based on these findings, the Water Quality
sub@mmittee identified the need féurtherinvestigatios to addres the remaining data gaps

e water quality within the tidgbortionof Ballona Creek
¢ significantstormwater flows into Area Bnd Fiji Ditch;

e water quality of tidal flowsn Marina del Reyadjacent to the Ecological Reserve



Ballona Wetland Restoration November 26, 2007
Water Quality Data Gap Investigation Page2

Identification of additional saurcesof water and sediment quality data was discussed at the
Water Qualitysubcommittee meeting held on October 9, 2007. These additional data included:

e TMDL Special Studiesi City of Los Angelesi SCCWRP is conducting TIE studies of
sediment samples thin the Ballona Creek tidal prism. The results of these studies are not
yet available, but will provide additional data on the constituents that are causing the toxicity.

e Sediment Boring Programi POLA and USACE i Sediment geotechnical and chemical
chaacterization studies are planned by POLA in Area A to provide preliminary data on the
dredged material in this area. The purpose of this study is to assess the potential alternatives
and engineering cost estimates to excavate and dispase/dredged aterial from Area A
to reestablished tidal flows for wetland restoratitip to 25 borings are planned to a depth
of approximately 280 feet. USACE is conducting a more focused sediment characterization
study for the pur pos e udyforthelBeallond Sshi@ifcAresas BFeasi b
and C Approximately 20 borings are planned for this study across both dilease studies
are plannedor late 2007

e Marina del Rey Sediment Characterization Study i LACDPW i A sediment
characterization study ha®dn initiated by LACDPW in Marina del Rey. The field work
has been completed and the laboratory analysis and benthic evaluation is underway.
Chemistry and toxicity results are anticipated by February 2008. Benfhimasurvey
results are expected arch or April 2008.

e Sediment and Sediment Pore Water Studies SCCWRP i Sampling and analysis of
surface sediments and sediment pore water is being completed by SCCWRP within the tidal
prism of Ballona Creek. No water column samples are badtigcted;however,passive
sampling devices have been deployed in the channel to measure organic compound
equilibrium concentrations.The purpose of this study is to determine if sediments are a
source of constituents into the water colufine results of this stydare expected in 2008.

e Hydrodynamic Modeling of Ballona Creek and Estuaryi PWA i PWA has completed
the hydrodynamic modeling for the existing conditions in the Ballona Estuary including
Ballona Creek, Marina del Rey, and the existing channels in AreBsaAd C.

e Stenstrom and Suffet Report, 1997 This sampling program completed 18997 included
water column sampling within the tidal prism of Ballona Creek from the Pacific Bridge. The
Pacific Bridge is located on the downstream boundary of the DeL&gyon. A preliminary
review of the data from this study indicates thalinity measurements were performed as
well as analysis of water column samples for inorganic and organic constituents. These data
therefore provide an existing set of results et be supplemented by the water quality
studies outlined in this memorandum.

Additional research important to thmonitoring activities andsampling strategy was also
identified.

e a statistical evaluation of 10 years of storm water data for Los An@gsasty
watershedsindicated that only the less urbanize®an Gabriel watershed haa
statistical correlation between TSS and metals concentration (see Attachment A)
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2. Purpose of Memorandum

The purpose of this Technical Memorandisrto outline a water quéty monitoring program

and recommendampling techniquethat will address the data galentified in the preceding
section The program provides a guideline for developing a monitoring plan and Quality
Assurance Project Plan for the Ballona Wetkaredtorationproject. This program also provides

the California Coastal Conservancy and the Water Quality subcommittee with an opportunity to
coordinate with other agencies collecting water qualdyain the estuarythat could support
elements of this progna

3. Water Quality Monitoring Program

A water quality monitoring program is recommendedbtain data on the constituent loading
and potential toxicity of fresh and tidal water flows into the existing and restored wetlands. This
includes sampling duringignificant storm evestin Ballona ChannelSampling should also be
conducted where significant stormwater flows enter the wetlands, specifically at Culver
Boulevard Falmouth Avenue, anBiji Ditch. Sampling shouldlsobe undertaken in Marina del
Rey in the main channel and basin Sampling during storm events will capture maximum
pollutant loadingThese data will be used to evaluate the alterrstwth regard to longerm
sustainability of the restored tidal wetlands.

The components of the watenality programare

a) Ballona Creek Tidal Prism Sampling? The purpose of this sampling is to addresger
quality data gap within the tidalportion of the Ballona Channgh source ofwater forArea
B and a potential source foAreas A and C This samping will focus on the tidally
influenced portion of the Ballona Channel upstream of the previously sampled Pacific Bridge
|l ocation and downstream of t lbcated Wpstreamt of 6 s ma
Centinella Creekat up to three locations corresjamg to:

e just upstream of the existing tide gate into Area&hown on Figure 1 and in Table 1 as
CHANNEL-01,

e approximately at the midway of Area A and between the CHANNEL 1 location and the
Lincoln Ave. Bridgei Shown on Figure 1 and in Table 1 as CHARINO2; and,

e upstream of the Lincoln Ave Bridgend downstream of Centinella Creek at the midway
of Area Ci Shown in Figure 1 and in Table 1 as CHANNHES.

Thesampling willinvestigatehe constituent loadinfyom:

e stormwater and tiddlows during stom events, when loadings are likely to be highest
and
¢ tidal flows followingastormevent

b) Marina del Rey Samplingi The purpose of this sampling is agsesshe water quality of
tidal flows into future wetlandsn Area A and Cfrom Marina del Rey Existing data
indicates vater in the main channel of Marina del Repfifigherquality than in the Ballona
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Channel however,the basinsof Marina del Rey have poorerwater qualitythan the main
channeldue to lower circulation and source inpuihe samplig will investigate the
constituent loadindrom:

e dryweathemunder low and high tide conditions;
e andstorm events

Sampling will occur in botithe mainchannelof Marina Del Rey(shown in Figure 1 as

AMAdR I nl eto and i n Tab liorof MDRyand ih basird eearsha mp | e
inlet to the existing Fiji Ditch culvetsh own i n Figure 1 as #AFiI ji [
sample identification as listed in Table 1 B#SINH).

c) Direct Stormwater Inputs T The purpose of this sampling is to assisspollutant loading
from direct storm water inputs into the wetland froime surrounding urbanized drainage
area.The sampling program fatormwater inputshouldprovide data to assess the potential
for treatment of these flowgrior to discharge intahe tidal wetlandsThe sampling will
investigate the constituent loadifrgm:

e Culver Boulevard where stormwater enters Area B from Playa deli R&own on
Figure 1 as ASt or mandhasetheagleideRtificatipreas lidtedlin Re y 0
Table 1asSTORM1,

e Falmouth Avenue where stormwater from Westchester enters Aresn@vn on Figure
1 asmwd&ter at Fhadthesampldidentificatidn Table 1 aSTORM
2; and

e Fiji Ditch where stormwater from Lincoln Boulevard and Marina Highwater Area A
andCishown on Figure 1 as fAFij$TORNFX ch at Li n
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2 AN ST ELT
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Figure 1: SuggestedVater Quality Monitoring L ocations-Ballona Wetlands
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4. Sampling Strategy

The recommended sampling strategy uses the triad assessmewichpior determine potential
impacts to the wetland from combined storm and tidal inflows. The triad approach considers
chemistry, toxicity and biology assessments to develop conclusions on the impacts to beneficial
uses using a weight of evidence approa€he focus of this sampling will be on water chemistry

and toxicity. Biological assessments may be recommended based on the findings of this
program. In order to address resource issues, the strategy includes a tiered approach.

Three tiers of samplingntensity would be implemented to meet the goals of the monitoring
program:

Tier | sampling would consist of a detailed investigation of the temporal variatitargated
constituent loading during a storm, allowing the development pfllatagraph. Gab samples

would be collected during the rise, at the peak and during the fall of the storm hydrograph. This
will capture the variability of water quality during a storm event and identify wet weather flows
that may impact the health of a restored wetladrab sample will be collected following the

storm when the flows have returned to the-gte@m condition.Sampling after the storm will
provide data to assess the long term loading. To develop loading estimates, flow measurements
are required at Tier $ampling locations. Flowveighted composite sampling would also be
performed to assess the total wet weather loading of pollutants at these locations.

Tier Il sampling wouldsupplementhe Tier | sampling and would occureatisting and potential

input locationswith similar characteristict® the Tier | sampling location(®.g. multiple Ballona
Channel sites, urban storm water input sites, etc.). The primary difference between Tier | and Il
sites is that all the samples for the Tier Il sites are fi@ighted composites. No pollutagraph
sampling is planned at these sites. However, it is assumed that the pollutagraph data from the
Tier | sites can be used to qualitatively assess pollutant loading characteristics at similar Tier I
sites through compesion of the total loads at each site. The flow weighted composite samples at
the Tier Il sampling would occur durirthe same storm event as Tier | samplidgygrab sample

would also be collected following the storm when the flows have returned to tistopre
condition. To develop loading estimates, flow measurements are required at Tier 1l sampling
locations.

Tier 1l sampling would be condted at sites that do not have significant water quality
variations during storm events and can be characterizieg gingle grab samples at different
tidal conditions. No pollutagraph or composite sampling will be performed at these sites.
Multiple grab samplewvill be collected at these sites under different tidal conditomsg dry
weatheyin addition one ample duringastorm event will be collecteat peak flow.

The following discussion presents a summary of the sampling strategy for the three components
of the monitoring program.
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a) Ballona Creek Tidal Prism Sampling

Tier | and Il site samplingnethods areeecommended for the Ballona Creek Tidal Prism sites.
The site near the existing Area B tidal inlet (CHANNEHL) is where sediment sampling was
previouslyconductedand is recommended for Tier | sampling. Tier Il sampling is recommend
for the addional supplemental sites in the chan(@HANNEL -02 and-03). These sampling
locations cover the range of likely future inlet locations. Previous sampling (such as at Pacific
Bridge) will be used to supplement these measurements.

As recommendedlier | samplingwill take place during storm evenismediately upstream of
thetide gate aArea B(CHANNEL-01). Sampling at this location will consist bbth multiple
grabpollutagraphsamples over the rise and fall of the storm hydrogfaptargeted coriguents
and flowrweighted composite samples for additiomahstituentsthat may pose a lonAgrm
potential impact Targeted constituentare those pollutantghat frequently exceed the water
guality objectives in stormwater flows in the channel (e actdria, copper, lead and zinc).

The pollutagraph sampling will focus on total and dissolved sobdsteriaand metals
Pollutagraph sampling for metals is recommended based on a statistical evaluation of 10 years of
stormwater data for Los Angeles @uy watersheds indicated that only the less urbanized San
Gabriel watershechad a statistical correlation betweeotal suspended solidand metals
concentration (see Attachment A). Total and dissolved metals (particularly copper, lead and zinc)
should beanalyzed withotal suspendedndtotal dissolved solids the pollutagraph samples.

Tier | sampling also includethe collecion of a flow-weighted composite sangpthat will be
analyzed for constituentwhich do not frequetly exceed water quality @dctives, but may
represent a lonterm potential impact to the wetlands. Thesenpositesample constituents
include organic compounds and nutrientdp to three storm events will be sampled using the
same sampling approach under Tieratl the CHANNELO1 site to obtain a statistically
significant data setAcute and chronic toxicity testing widlsobe performed on the composite
samples.

As recommendedTier Il sampling will be conducted at the remaining supplemental channel
locations (CHANNEL02 & -03), andwill include the collectionof flow weighted composite
samples The same suite of constituents and toxicity tedtirag are recommended for the Tier |
locationwill be performedon these composite samplelo pollutagraph sampling is proposed
for these two supplemental sites.

Previous studies at the Pacific Bridge site show fresh water may back up behind salt water tidal
flow during high tide and then flow on the surface during low tide. Stratification of the water
column during storm events majab sample results if taken from only one stratum. These data
may also provide information necessary to limit pollutant loads into restored areas under a
controlled tidal inlet option. Prior to tiered samplinglirsity, pH, conductivity and temperature
should be monitored continuously at thaxations in the Ballona Channkéfore during and
afterthe storm events.



