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TECHNICAL MEMORANDUM  
 

Date:   November 26, 2007 

 

Subject:    Water Quality Monitoring Program  

Ballona Wetlands Restoration Project 

 

Prepared by: David Pohl, P.E., Ph.D. 
 

 

This Technical Memorandum has been prepared at the request of the Ballona Wetlands Science 

Advisory Committee (SAC) Water Quality subcommittee as a guideline for addressing water 

quality data gaps. This memo includes a brief introduction of the water quality issues, 

identification of data gaps, and recommended monitoring activities and a sampling strategy to 

address the gaps.   

 

1. Introduction  

 

As part of the Existing and Historical Conditions Report for the Ballona Wetlands Restoration, 

existing and future water quality was evaluated for potential sources of fresh and tidal waters 

into Areas A, B and C. Available water quality data were summarized in the Existing Conditions 

Report and data gaps identified. These data gaps included water quality data from the tidal 

waters of Ballona Creek and Marina Del Rey, and stormwater flows from the surrounding urban 

area. 

Although water quality data exists above the tidal prism in Ballona Creek, only sediment quality 

data are available in the tidally influenced segment of the channel. These sediments were toxic to 

aquatic organisms, potentially from organic compounds in these sediments. Ballona Creek has 

been identified as a potential source of tidal flows into Areas A, B and C in each of the proposed 

restoration alternatives. Therefore, there is a concern that waters from Ballona Creek may 

introduce constituents of concern to tidal marsh areas, resulting in a negative impact to the 

habitats and biological resources. 

Based on these data and the potential for impact to wetland areas, sediment sampling and 

analysis, including toxicity testing, was conducted in the existing tidal channels connected to 

Ballona Creek.  This first phase sampling was conducted to address the water quality data gaps 

of immediate concern. 

The results of the sediment analysis indicated potential toxicity effects to aquatic organisms in 

locations close to the tide gate in Area B and locations close to Culver Boulevard, where urban 

runoff from Playa del Rey enters the wetland. Based on these findings, the Water Quality 

subcommittee identified the need for further investigations to address the remaining data gaps: 

 water quality within the tidal portion of Ballona Creek; 

 significant stormwater flows into Area B and Fiji Ditch; 

 water quality of tidal flows in Marina del Rey adjacent to the Ecological Reserve. 
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Identification of additional sources of water and sediment quality data was discussed at the 

Water Quality subcommittee meeting held on October 9, 2007.  These additional data included: 

 

 TMDL Special Studies ï City of Los Angeles ï SCCWRP is conducting TIE studies of 

sediment samples within 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.   

 Sediment Boring Program ï POLA and USACE ï Sediment geotechnical and chemical 

characterization 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 dispose/re-use dredged material from Area A 

to re-established tidal flows for wetland restoration. Up to 25 borings are planned to a depth 

of approximately 25-30 feet. USACE is conducting a more focused sediment characterization 

study for the purpose of the USACEôs Feasibility Study for the Ballona estuary in Areas B 

and C.  Approximately 20 borings are planned for this study across both areas. These studies 

are planned for late 2007. 

 Marina del Rey Sediment Characterization Study ï LACDPW  ï A sediment 

characterization study has been 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.  Benthic infauna survey 

results are expected by March or April 2008. 

 Sediment and Sediment Pore Water Studies ï SCCWRP ï 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 being collected; 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 column. The results of this study are expected in 2008. 

 Hydrodynamic Modeling of Ballona Creek and Estuary ï PWA ï 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 Areas A, B and C.   

 Stenstrom and Suffet Report, 1997 ï This sampling program completed in 1997 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 Rey Lagoon.  A preliminary 

review of the data from this study indicates that salinity 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 that can be supplemented by the water quality 

studies outlined in this memorandum.  

Additional research important to the monitoring activities and sampling strategy was also 

identified.   

 a statistical evaluation of 10 years of storm water data for Los Angeles County 

watersheds indicated that only the less urbanized San Gabriel watershed had a 

statistical correlation between TSS and metals concentration (see Attachment A). 
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2. Purpose of Memorandum 

The purpose of this Technical Memorandum is to outline a water quality monitoring program 

and recommend sampling techniques that will address the data gaps identified in the preceding 

section. The program provides a guideline for developing a monitoring plan and Quality 

Assurance Project Plan for the Ballona Wetlands restoration project. This program also provides 

the California Coastal Conservancy and the Water Quality subcommittee with an opportunity to 

coordinate with other agencies collecting water quality data in the estuary that could support 

elements of this program.   

 

3. Water Quality Monitoring Program 

 

A water quality monitoring program is recommended to obtain data on the constituent loading 

and potential toxicity of fresh and tidal water flows into the existing and restored wetlands. This 

includes sampling during significant storm events in Ballona Channel. Sampling should also be 

conducted where significant stormwater flows enter the wetlands, specifically at Culver 

Boulevard, Falmouth Avenue, and Fiji  Ditch. Sampling should also be undertaken in Marina del 

Rey in the main channel and basin H. Sampling during storm events will capture maximum 

pollutant loading. These data will be used to evaluate the alternatives with regard to long-term 

sustainability of the restored tidal wetlands. 

 

The components of the water quality program are: 

 

a) Ballona Creek Tidal Prism Sampling ï The purpose of this sampling is to address water 

quality data gaps within the tidal portion of the Ballona Channel; a source of water for Area 

B and a potential source for Areas A and C. This sampling will focus on the tidally 

influenced portion of the Ballona Channel upstream of the previously sampled Pacific Bridge 

location and downstream of the Countyôs mass emission station (located upstream of 

Centinella Creek) at up to three locations corresponding to: 

 

 just upstream of the existing tide gate into Area B ï Shown on Figure 1 and in Table 1 as 

CHANNEL-01, 

 approximately at the midway of Area A and between the CHANNEL 1 location and the 

Lincoln Ave. Bridge ï Shown on Figure 1 and in Table 1 as CHANNEL-02; and, 

 upstream of the Lincoln Ave Bridge and downstream of Centinella Creek at the midway 

of Area C ï Shown in Figure 1 and in Table 1 as CHANNEL-03. 

 

The sampling will investigate the constituent loading from: 

 

 stormwater and tidal flows during storm events, when loadings are likely to be highest; 

and, 

 tidal flows following a storm event. 

 

 

b) Marina del Rey Sampling ï The purpose of this sampling is to assess the water quality of 

tidal flows into future wetlands in Area A and C from Marina del Rey. Existing data 

indicates water in the main channel of Marina del Rey is of higher quality than in the Ballona 
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Channel; however, the basins of Marina del Rey have poorer water quality than the main 

channel due to lower circulation and source inputs. The sampling will investigate the 

constituent loading from: 

 

 dry weather under low and high tide conditions; 

 and storm events  

 

Sampling will occur in both the main channel of Marina Del Rey (shown in Figure 1 as 

ñMdR Inletò and in Table 1 with the sample identification of MDR) and in basin H near the 

inlet to the existing Fiji Ditch culvert (shown in Figure 1 as ñFiji Ditch Inletò and has the 

sample identification as listed in Table 1  as BASINH). 

 

 

c) Direct Stormwater Inputs ï The purpose of this sampling is to assess the pollutant loading 

from direct storm water inputs into the wetland from the surrounding urbanized drainage 

area. The sampling program for stormwater inputs should provide data to assess the potential 

for treatment of these flows prior to discharge into the tidal wetlands. The sampling will 

investigate the constituent loading from: 

 

 Culver Boulevard where stormwater enters Area B from Playa del Rey ï shown on 

Figure 1 as ñStormwater at Playa del Reyò and has the sample identification as listed in 

Table 1 as STORM-1, 

 Falmouth Avenue where stormwater from Westchester enters Area B ï shown on Figure 

1 as ñStormwater at Falmouthò and has the sample identification in Table 1 as STORM-

2; and, 

 Fiji Ditch where stormwater from Lincoln Boulevard and Marina Highway enter Area A 

and C ï shown on Figure 1 as ñFiji Ditch at Lincolnò and Table 1 as STORM-3. 
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Figure 1: Suggested Water Quality Monitoring Locations -Ballona Wetlands 
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4. Sampling Strategy 

 

The recommended sampling strategy uses the triad assessment approach to 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 approach.  The 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 sampling intensity would be implemented to meet the goals of the monitoring 

program: 

 

Tier I  sampling would consist of a detailed investigation of the temporal variation in targeted 

constituent loading during a storm, allowing the development of a pollutagraph. Grab 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 wetland. A grab sample will be collected following the 

storm when the flows have returned to the pre-storm condition. Sampling after the storm will 

provide data to assess the long term loading. To develop loading estimates, flow measurements 

are required at Tier I sampling locations.  Flow-weighted composite sampling would also be 

performed to assess the total wet weather loading of pollutants at these locations.   

 

Tier II  sampling would supplement the Tier I sampling and would occur at existing and potential 

input locations with similar characteristics to the Tier I sampling locations (e.g. multiple Ballona 

Channel sites, urban storm water input sites, etc.).  The primary difference between Tier I and II 

sites is that all the samples for the Tier II sites are flow weighted composites.  No pollutagraph 

sampling is planned at these sites. However, it is assumed that the pollutagraph data from the 

Tier I sites can be used to qualitatively assess pollutant loading characteristics at similar Tier II 

sites through comparison of the total loads at each site. The flow weighted composite samples at 

the Tier II sampling would occur during the same storm event as Tier I sampling. A grab sample 

would also be collected following the storm when the flows have returned to the pre-storm 

condition. To develop loading estimates, flow measurements are required at Tier II sampling 

locations. 

 

Tier III  sampling would be conducted at sites that do not have significant water quality 

variations during storm events and can be characterized using single grab samples at different 

tidal conditions.  No pollutagraph or composite sampling will be performed at these sites.  

Multiple grab samples will  be collected at these sites under different tidal conditions during dry 

weather; in addition, one sample during a storm event will be collected at 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 I and II site sampling methods are recommended for the Ballona Creek Tidal Prism sites.  

The site near the existing Area B tidal inlet (CHANNEL-01) is where sediment sampling was 

previously conducted and is recommended for Tier I sampling.  Tier II sampling is recommend 

for the additional supplemental sites in the channel (CHANNEL -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 recommended, Tier I sampling will take place during storm events immediately upstream of 

the tide gate at Area B (CHANNEL-01).  Sampling at this location will consist of both multiple 

grab pollutagraph samples over the rise and fall of the storm hydrograph for targeted constituents 

and flow-weighted composite samples for additional constituents that may pose a long-term 

potential impact.  Targeted constituents are those pollutants that frequently exceed the water 

quality objectives in stormwater flows in the channel (e.g., bacteria, copper, lead and zinc).  

 

The pollutagraph sampling will focus on total and dissolved solids, bacteria and metals.  

Pollutagraph sampling for metals is recommended based on a statistical evaluation of 10 years of 

stormwater data for Los Angeles County watersheds indicated that only the less urbanized San 

Gabriel watershed had a statistical correlation between total suspended solids and metals 

concentration (see Attachment A). Total and dissolved metals (particularly copper, lead and zinc) 

should be analyzed with total suspended and total dissolved solids in the pollutagraph samples.  

 

Tier I sampling also includes the collection of a flow-weighted composite sample that will be 

analyzed for constituents which do not frequently exceed water quality objectives, but may 

represent a long-term potential impact to the wetlands. These composite sample constituents 

include organic compounds and nutrients. Up to three storm events will be sampled using the 

same sampling approach under Tier I at the CHANNEL-01 site to obtain a statistically 

significant data set.  Acute and chronic toxicity testing will also be performed on the composite 

samples. 

 

As recommended, Tier II sampling will be conducted at the remaining supplemental channel 

locations (CHANNEL-02 & -03), and will include the collection of flow weighted composite 

samples. The same suite of constituents and toxicity testing that are recommended for the Tier I 

location will be performed on these composite samples.  No 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 may bias 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 sampling, salinity, pH, conductivity and temperature 

should be monitored continuously at two locations in the Ballona Channel before, during and 

after the storm events.  

 

 

 


