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AMBIENT BAY AND LAGOON MONITORING PROGRAM

2002/2003 SCOPE OF WORK / 

SAMPLING & ANALYSIS PLAN
A. INTRODUCTION

Under the NPDES permit granted to the County of San Diego by the San Diego Regional Water Quality Control Board, the Co-permittees are required to develop and implement a program to assess the overall health of the receiving waters and monitor the impact of urban runoff on ambient receiving water quality.  This program, known as the Ambient Bay and Lagoon Monitoring (ABLM) program, is intended to include San Diego Bay, Mission Bay, Oceanside Harbor, the Pacific Coastline, coastal lagoons and estuaries, and all Clean Water Act section 303(d) water bodies or other environmentally sensitive areas.  To implement the first year of this monitoring program, evaluations of sediment chemistry, toxicity, and ecological community (benthic infauna) structure in the coastal embayments (lagoons and bays) of San Diego County have been recommended.  The bay and lagoon data will be complimentary to data collected as part of the Bight 2003 ocean survey planned by the Southern California Coastal Water Research Project (SCCWRP).  Data from these evaluations are intended to provide an indication of how marine life in the bays and lagoons is affected by pollution, and allow prioritization of outfall areas of coastal embayments for additional investigation in subsequent years.  This document serves as the scope of work for the first year (2002/2003) of the ABLM program.

The physical characteristics and depositional patterns within coastal embayments vary spatially in a longitudinal and lateral sense.  There are wide variations in sediment characteristics within coastal embayments because of temporal variations in deposition patterns, the influence of stream and tidal channels, sequestering of contaminants by marshes and grasses, and connectivity with the ocean.  Sediments that accumulate in coastal embayments as a result of urban runoff are dispersed according to the different energy conditions that are encountered at stream outfalls and in the embayment.  Fine-grained sediments tend to accumulate in lower energy conditions between active stream and tidal channels; whereas, coarser sediments accumulate in stream and tidal channels as point bars.  

Rather than trying to directly measure contaminant loading in the water, the approach that will be used in this study will focus on the relationship between contaminants, particle size, and organic carbon in the receiving water sediment.  A review of existing literature suggests that fine-grained sediment particles in the size range typical of silts and clays (<64 microns in diameter) are favored adsorption sites for most contaminants founds in the waters of coastal wetlands (Gibbs 1973, Moore et al. 1989, Kennish 1998).  Fine-grained sediments tend to have large surface areas with unsatisfied surface charges that promote adsorption of ionic complexes of metals, PCBs, PAHs, and pesticides.  This associations is particularly strong where fine-grained sediments are associated with high levels of total organic carbon (TOC).  Additionally, fine-grained, organic sediment in overabundance can overwhelm the endemic flora and fauna of lagoons and estuaries.  Because of their ability to complex and adsorb pollutants, fine-grained sediments with high TOC content are the most likely to be influenced by watershed contaminants and thus pose the greatest threat to the biological communities in the embayment.

To validate this association, information from benthic sediment quality and toxicity moitoring conducted in Newport Bay in 1994 was assessed (EMAP 1997).  Samples taken from 12 sites in Newport Bay were ranked according to their grain size and TOC concentration.  The ranks were summed and the summed ranks were separated into four groups.  Mean concentrations of several contaminants (16 metals, total DDT, total PAHs, and chlordane) and amphipod toxicity were then compared between the groups by analysis of variance (ANOVA).  The results of the analysis verify other studies that suggest that areas with finer grain size and higher TOC concentration also tend to have higher contaminant levels and thus represent the “worst case” condition of the coastal embayment.

The 2002/2003 ABLM program will utilize the association between small grain size, high TOC levels, and contaminants to spatially target areas in each embayment where contaminants are most likely to be found.  The program will be conducted in two phases.  In Phase I, areas in each embayment with the finest grain size and highest TOC concentration will be identified.  In Phase II of the program these areas will be assessed using the same “triad” approach that is being utilized for the storm water runoff program:  chemistry, toxicity, and biology of the sediments.  

This document serves as the Sampling and Analysis Plan (SAP) for the 2002/2003 ABLM program.  Details of the study design are presented below.
Study Objectives

The overall goal of the ABLM Program is to develop and implement an environmental study to monitor the impact of urban runoff on the major coastal embayments in San Diego County and assess the overall health of these receiving waters.  This study has several objectives:

· to fulfill NPDES requirements for San Diego County,

· to initiate a regional study of coastal embayments,

· to assess the overall health of the receiving waters, and

· to monitor the impact of urban runoff on ambient water quality.

The approach focuses on the transport and deposition of water born pollutants that accumulate in the sediment and not on the waters themselves.  

Overview of Project Scope

A stratified random approach will be used to assess the chemical, toxicological, and biological conditions in the sediments of each coastal embayment.  The program for 2002/2003 will be conducted in two phases with the following components:

Phase I:  Contaminant Targeting

1) Each coastal embayment will be divided into nine areas for Phase I sampling.

2) To identify areas most likely to contain contaminants, a field survey will be conducted at each coastal embayment to collect sediment samples for TOC and grain size analyses.

3) The results of the field surveys will be used to identify locations in each coastal embayment where contaminants are most likely to be found.

Phase II:  Sediment Assessment

1) A field survey will be conducted at the locations in each embayment with the finest grain size and highest TOC levels identified in Phase I. 

2) Sediment chemistry will be assessed in each embayment to determine the concentrations of several common pollutants.

3) Sediment toxicity will be assessed using a standard, 10-day acute toxicological test with the estuarine amphipod Eohaustorius estuaris.
4) Sediment biology will be assessed by evaluating the community structure of the benthic environment.

5) The results of the Phase I and Phase II assessments will be analyzed for spatial trends between the coastal embayments in San Diego County.  In addition, the 2003/2003 results will be used as baseline data in subsequent years of the program to assess temporal trends. 

Each of these components is discussed in detail below.

Investigation Locations 

The proposed 2002/2003 program includes sampling and analysis from the following 12 coastal embayments in San Diego County (Figure 1):

1) Santa Margarita Estuary 

2) Oceanside Harbor

3) San Luis Rey River Estuary

4) Buena Vista Lagoon

5) Agua Hedionda Lagoon

6) Batiquitos Lagoon

7) San Elijo Lagoon

8) San Dieguito Lagoon

9) Los Penasquitos Lagoon

10) Rose and Tecolote Creek outfalls on Mission Bay

11) Sweetwater River outfall on San Diego Bay

12) Tijuana River Estuary

Figure 1.  Map of coastal embayments to be monitored in the 2002/2003 Ambient Bay and Lagoon Monitoring Program.

B.
Work to be Performed 

Phase I:  Contaminant Targeting

The study will be conducted in two phases.  The first phase will consist of a field survey and analysis of sediments for grain size and TOC assessment.  The field survey will be conducted during the first week of June, 2003.  

The area of each embayment that is tidally influenced at mean lower low water (MLLW) will be delimited on an aerial photograph using GIS and visual observations (see Appendix A). 
Then, to provide complete spatial coverage, each embayment will be stratified into three areas using GIS:  

1) an inner stratum, located nearest the major watershed input source;

2) a middle stratum, centered upon the lagoon; and 

3) an outer stratum located nearest the ocean.   

Each stratum will be further divided into three areas roughly along the longitudinal axis of the embayment:  right bank (looking downstream), center, and left bank.  Thus, each embayment will be stratified into nine sampling areas.  Using GIS, separate grids will be placed over each of the nine sampling areas (see Appendix A).  Points in the grid will be 50 feet apart.  A number (e.g., 1 through 50) and latitude and longitude coordinates will be assigned to each point in the grid.  Prior to the field survey, a random numbers table will be used to generate a series of numbers that correspond to the numbers in the grid.  The point in the grid that corresponds to the first number generated will be the sampling station for that area of the embayment.  

In the field, a differential global positioning system (dGPS) will be used to locate the sampling station.  It will be accessed by a survey team of two people with an inflatable boat or by land depending on the sampling location.  If the first location is inaccessible or is not considered part of the delimited embayment, the next number generated by the random numbers table will be used until an accessible sampling point is identified.  This process will be repeated for all nine pre-determined areas of the embayment.  

Once the sampling point has been located in the field, a sediment sample will be taken with a 4-inch diameter hand core (OR Box Core).  Only the top 5 cm of sediment will be removed.  Approximately 250 g of sediment each will be placed in two plastic baggies and labeled with the following information:

Site location (embayment)

Area sampled, including strata (1, 2, or 3), area (R, M, or L), and point (1 – 6)

Date

Time

Samplers

Analysis to be performed

One sample will be used for grain size analysis and the other will be used for TOC analysis.  All samples will be placed on ice in the field and transported to the laboratory for analysis.  

In the laboratory, the nine samples for each embayment will be analyzed for grain size (Plumb 1981) and total organic carbon (EPA method 415.1, modified) (Table 1).  The results of these analyses will be used to identify, or target, the stations within each embayment with the highest TOC concentration and finest grain size.  This will be accomplished through a ranking system.  For each embayment, the nine samples will be ranked lowest to highest according to their proportion of fine-grained sediments (i.e., the station with the greatest proportion of fine grain sediments will have a rank of 1) and for their TOC concentration (i.e., the station with the highest TOC content will have a rank of 1).  The two ranks will then be summed.  The three stations with the lowest summed ranks will be monitored in Phase II.  In case of ties, the fine-grained sediment rank will be used as the tie breaker.  The three samples may come from one stratum of from separate strata.  

The sub-tasks designated for Phase I are described below.

1.1
Prepare all field recording data sheets for consistent recording of detailed information by all field crews (see Appendix B).

1.2
Prepare field crew instructions and intensive information transfer meeting to ensure field crew techniques are consistent and collected using prescribed methods

1.3
Conduct field crew orientation and coordination meeting to ensure consistency in field reporting.

1.4
Obtain all sample collection equipment and containers.

1.5
Collect samples in the field in accordance with prescribed methods.  Deliver to laboratory under proper holding conditions and chain-of-custody.  

1.6
A certified (accredited) laboratory will perform chemical analyses and provide data report summarizing the results.

1.7
Data will be entered into compatible data storage format to be stored in the Project’s database for long-term data storage and future use.  Results of the field survey and chemical analyses, interpretation, and identification of Phase II sampling locations shall be included in a summary report in both electronic, and hard copy format.  

Phase II – Sediment Assessment

The results of Phase I will determine the sampling locations in Phase II.  The three stations in each coastal embayment with the smallest grain size and highest TOC levels measured in Phase I will be sampled in Phase II.  The sampling will take place from July 7 to July 18, 2003.  The station will be located with dGPS and accessed as described for Phase I.

Field Survey
The field surveys will take place over a ten day period in July 2003.  Two to three embayments will be sampled each day.  The sampling order will depend on the tidal level at the time of sampling.  At each station, several water quality parameters will be measured and sediment samples collected for analyses.  The parameters and sample types are listed below.

1. In situ Water Quality Measurements and Visual Observations

2. Sediment Chemistry

3. Sediment Toxicity

4. Infaunal Assessment

At each station, water quality parameters will be collected with a portable probe and recorded on data sheets in the field.  Three separate sediment samples will be collected with a 0.1 m2 grab sampler (i.e., either a box core or a Van Veen) for sediment chemistry, sediment toxicity, and infaunal assessment. 

Details of each of these parameters are discussed below.

Water Quality
At each station, a YSI model 6600 portable multi-probe will be used to measure the following parameters at the sediment/water interface:  depth, temperature, DO, pH, specific conductance, and turbidity).  The data will be stored in the probe’s internal memory and downloaded to a computer.  The data will also be recorded on data sheets in the field (Appendix B).

In addition to water quality measurements, the following visual observations will also be recorded at each site:  percent cover of algae or grasses (as an indicator of potential eutrophication), sediment type, color, and odor (such as hydrogen sulfide).  A photograph of a sediment sample at each station will be taken in the field before the sample is disturbed

Sediment Chemistry

At each of the three stations identified in Phase I, a separate grab sample will be taken for sediment chemistry analysis utilizing a 0.1 m2 grab sampler (i.e., either a box core or Van Veen). Upon retrieval of the grab, the surface of the sample will be inspected for acceptability.  To be acceptable, the surface of the grab must be even, with minimal surface disturbance and little or no leakage of overlying water.  If the grab is acceptable, the overlying water will be carefully drained.  If a grab is found not to be acceptable, additional grab samples will be taken.  

For sediment chemistry analyses, the top 5 cm of sediment will be removed for analyses.  Care will be taken not to disturb the sediment or remove sediment that was within 1 cm of the sides of the sampler.  A total volume of approximately one liter will be taken for analysis.  Samples will be placed into a labeled, plastic bag, put on ice and transported to the on-shore processing facility.  Samples from each of the three stations per lagoon will be composited in the field for analyses.  Thus, one composite sample will be analyzed from each embayment.  The samples will be composited and homogenized in clean containers away from possible sources of contaminants.  They will then be placed in appropriate containers, labeled and placed on ice. 

Sediment samples for chemical analyses will be sent on ice to EnviroMatrix Analytical Laboratories in San Diego for analysis.  In the laboratory, the sample will be analyzed for several metals, organochlorine and organophosphate pesticides, PCBs, and PAHs.  Testing parameters and analytical procedures are listed in Table 1.

Table 1.  Analytical parameters for the 2002-2003 Ambient Bay and Lagoon Monitoring program.
	
	Constituent
	Volume Required
	Method
	MDL
	Units
	Holding Time

	
	
	
	
	
	

	General Physical and Inorganic Non-Metals
	
	
	
	
	

	
	Temperature
	In field
	na
	na
	oC
	na

	
	DO
	In field
	na
	na
	mg/L
	na

	
	pH
	In field
	na
	0.1
	S.U.
	na

	
	Specific Conductance
	In field
	na
	1
	umhos/cm
	na

	       Turbidity
	In field
	na
	
	
	na

	       Total Organic Carbon (TOC)
	125 g
	EPA 415.1
	1.0
	mg/L
	28D

	       Grain Size
	125 g
	Plumb 1981
	1.0
	% dry wt.
	14D

	
	
	
	
	
	

	Organics
	
	
	
	
	

	      PAHs (Total)
	100 g
	GC/MS SIMS
	10
	(g/kg
	14 D

	      PCBs (Total)
	100 g
	EPA 8082
	4.68
	(g/Kg
	14 D

	      Chlorpyrifos
	100 g
	EPA 8141
	2
	(g/Kg
	14 D

	      Diazinon
	100 g
	EPA 8141
	2
	(g/Kg
	14 D

	
	
	
	
	
	

	Metals, Total
	
	
	
	
	

	
	Antimony (Sb)
	200 g
	EPA 6020
	0.6
	mg/Kg dry wt
	14 D

	
	Arsenic (As)
	200 g
	EPA 6020
	0.2
	mg/Kg dry wt
	14 D

	
	Cadmium (Cd)
	200 g
	EPA 6020
	0.1
	mg/Kg dry wt
	14 D

	
	Chromium (Cr)
	200 g
	EPA 6020
	0.4
	mg/Kg dry wt
	14 D

	
	Copper (Cu)
	200 g
	EPA 6020
	0.4
	mg/Kg dry wt
	14 D

	
	Lead (Pb)
	200 g
	EPA 6020
	0.1
	mg/Kg dry wt
	14 D

	
	Nickel (Ni)
	200 g
	EPA 6020
	0.2
	mg/Kg dry wt
	14 D

	
	Selenium (Se)
	200 g
	EPA 6020
	0.6
	mg/Kg dry wt
	14 D

	
	Zinc (Zn)
	200 g
	EPA 6020
	2.2
	mg/Kg dry wt
	14 D

	
	
	
	
	
	

	Toxicity
	
	
	
	
	

	      10 day acute with Eohaustorius estuaris
	5 L
	
	
	
	

	


Sediment Toxicity
Sampling procedures described for sediment chemistry will also be utilized for sediment toxicity testing.  A single composite from three locations identified in Phase I will be utilized for toxicity testing.  The samples will be composited at the on-shore sampling station as described for sediment chemistry.  In the laboratory, toxicity testing will be performed using a standard 10 day acute test using the estuarine amphipod Eohaustorius estuaris using U.S. EPA (1994) guidelines (Table 1). 
This test consists of a 10-day exposure of E. estuarius to sediment under static conditions. Amphipods are placed in glass chambers containing seawater and a 2 cm layer of test sediment. The number of surviving amphipods is measured at the end of the test and is used to calculate the percentage survival. Individuals will  be visually inspected to confirm proper size and healthy condition prior to use in sediment testing.  All tests will be initiated within 10 days.  Water quality measurements will be made at the beginning and end of exposure and temperature is continuously measured in the exposure room.  The tests will be performed at the MEC bioassay facility in Carlsbad, CA.

Benthic Infauna Assessment

For the benthic infauna assessment, a separate sample will be collected at each station with a 0.1 m2 grab sampler (either a box core or a Van Veen).  The whole sample will be placed into a labeled plastic bag and transported to shore to a mobile processing station.  At the processing station, the sample will be sorted through a 1.0 mm sieve.  Retained organisms and sediments will be fixed in a buffered  formalin solution and returned to the laboratory for processing and preservation.  The infaunal samples will be taken from the same station as samples for sediment chemistry and toxicity, however, the infaunal sample will not be composited.  Thus, there will be three samples per embayment retained for infaunal analyses (a total of 36 infaunal samples for the 2002/2003 program).
In the laboratory, infaunal samples will be transferred from formalin solution to alcohol for processing.  Organisms will be separated from the sediments by trained technicians using dissecting microscopes into five major taxonomic groups:  arthropoda (insects and crustaceans), annelida (worms), mollusca, echinodermata, and miscellaneous minor phyla.  Upon completion of the sorting, the taxonomic groups will be distributed to taxonomic experts in each of the categories for counting and identification of the organisms.

The sub-tasks designated for Phase II are described below. 

2.1
Prepare all field recording data sheets for consistent recording of detailed information by all field crews.

2.2
Prepare field crew instructions and intensive information transfer meeting to ensure field crew techniques are consistent and collected using prescribed methods

2.3
Conduct field crew orientation and coordination meeting to ensure consistency in field reporting.

2.4
Obtain all sample collection equipment and containers.

2.5
Collect samples in the field for sediment chemistry, sediment toxicity, and infaunal assessment in accordance with prescribed methods.  Deliver to laboratory under proper holding conditions and chain-of-custody.  

2.6
A certified (accredited) laboratory will perform all chemical analyses as described in the methods.

2.7      Samples for biological analyses will be processed as described in the methods.

2.8
Data mapping, data analyses and reporting.  Data will be entered into a compatible data storage format to be stored in the project’s database for long-term data storage and future use.  Data results, interpretation, and recommendations will be included in the report in both electronic and hard copy format.

The field and analytical elements of Phase I and Phase II activities are summarized in Table 2.

Table 2.  Summary of field and analytical activities of the 2002/2003 Ambient Bay and Lagoon Monitoring program.
	Field Collection Parameter
	Site
	Analysis
	Total Samples Analyzed per Embayment
	Completion Date

	
	
	
	
	

	PHASE I

	Total Organic Carbon and Grain Size
	Stratum 1

     Right

     Middle

     Left

Stratum 2

     Right

     Middle

     Left

Stratum 3

     Right

     Middle

     Left
	Individual

Individual

Individual

Individual

Individual

Individual

Individual

Individual

Individual
	3

3

3


	June 30, 2003



	PHASE II

	Sediment Chemistry

Sediment Toxicity

Infaunal Community Analysis


	Station 1*

Station 2

Station 3

Station 1*

Station 2

Station 3

Station 1*

Station 2

Station 3


	Composite of 3 Individual samples

Composite of 3 Individual samples

Individual

Individual

Individual


	1

1

3


	September 30, 2003




* Locations of Stations 1, 2, and 3 will be derived from the results of Phase I.

Data Analysis and Reporting

Data from upstream testing including urban stream bioassessment, toxicity, and chemical testing from Mass Loading Stations will be combined with data from the Ambient Bay and Lagoon monitoring program and used to determine if coastal embayments in the region are negatively impacted by urban runoff.

A matrix will be developed so that the combination of data is used to develop a ranking of the bays, and lagoons across the County.  The monitoring program in subsequent years will focus on areas where the baseline data indicates the strongest potential for toxicity and/or bioaccumulation of pollutants in marine organisms.  Investigation in subsequent years may focus on answering questions related to determining the extent of contamination and the bioaccumulation potential of the pollutants.  An annual report will be produced providing a tabular of all required data and assessment.  The final report will be submitted to the County in January 2004.

The sub-tasks designated for data analysis and reporting are described below.

3.1
Prepare a draft project report, that summarizes project accomplishments and recommendations for future project activities, and submit to Contract Manager for review and comments.

3.2
Prepare a final report that address comments from the Contract Manager.
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EMAP 1997

Gibbs 1973

Kennish 1998

Moore et al. 1989

Plumb, R.H. 1981.  Procedures for Handling and Chemical Analysis of Sediment and Water Samples.  Prepared for U.S. Environmental Protection Agency / Corps of Engineers Technical Committee on Criteria for Dredged and Fill Material.  Vicksburg, Mississippi.  

USEPA 1994.  Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms. Third Edition. Environmental Monitoring Systems Laboratory, U.S. Environmental Protection Agency USEPA. 1994, Cincinnati, Ohio (July 1994, EPA/600/4-91/002). 

SCHEDULE OF COMPLETION DATES

The schedule of project task elements and completion dates is presented in Figure 2.

Figure 2.  Timeline for 2002/2003 Ambient Bay and Lagoon Monitoring project.
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                        Collection

                        Chemistry

                        Toxicity

                        Infauna
	
	
	
	
	
	
	

	Data Analysis and Reporting
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(   Report Draft

(   Report Final Draft
APPENDIX A

EXAMPLE OF RANDOM SELECTION OF STATIONS
Insert photos of lagoons with grids here……..

APPENDIX B

FIELD DATA SHEETS

Ambient Bay and Lagoon Monitoring 2003/2004 Program

Phase I:  Contaminant Targeting

Date: _____________




Samplers: ___________________________

Site Location

Site (name of embayment): __________________________

Stratum (1, 2, or 3): _________

Area: (R, L, or M): _________

Site Random Number Sampled (e.g., 1 through 6 from Table): _______________

Site Latitude: ______________________  Site Longitude: ______________________

Site Conditions

Weather conditions:

Water clarity: ____________________

Approximate water depth: _______________

Approximate tidal stage and height: ________________

Sample Parameters

	Parameter
	Time of Collection
	Comments

	TOC
	
	

	Grain Size
	
	


Type of sampler used: ________________

Ambient Bay and Lagoon Monitoring 2003/2004 Program

Phase II:  Sediment Assessment

Date: _____________




Samplers: ___________________________

Site Location

Site (name of embayment): __________________________

Stratum (1, 2, or 3): _________

Area: (R, L, or M): _________

Site Random Number Sampled (e.g., 1 through 6 from Table): _______________

Site Latitude: ______________________  Site Longitude: ______________________

Site Conditions

Weather conditions:

Water clarity: ____________________  Approximate water depth: _______________

Approximate tidal stage and height: ________________

Description of sediment sample:

Sample Parameters

	Parameter
	Time of Collection
	Comments

	TOC
	
	

	Grain Size
	
	


Type of sampler used: ________________

Photograph Number: _________________

Water Quality Parameters

	Depth

(meters)
	Temperature (oC)
	pH
	Specific Conductance (ms/cm)
	Turbidity

(NTU)

	
	
	
	
	


APPENDIX C

BIGHT ’03 COORDINATION

	
	
	
	
	

	
	
	
	
	

	Parameter 
	ABLM
	Bight ‘03
	Analyzed By
	Total #

	
	
	
	
	

	Sites
	SMR
	SMR
	
	

	
	OH
	OH
	
	

	
	SLR
	
	
	

	
	BVL
	BVL
	
	

	
	AHL
	AHL
	
	

	
	BL
	BL
	
	

	
	SEL
	SEL
	
	

	
	SDL
	SDL
	
	

	
	LPL
	LPL
	
	

	
	MB
	
	
	

	
	
	SDR
	
	

	
	SWR
	
	
	

	
	TJ
	TJ
	
	

	
	
	
	
	

	Sampler
	
	0.1 m2 modified Van Veen
	
	

	Benthos
	
	
	MEC
	

	     Sieve screen 
	
	1.0 mm sieve
	
	

	     Sieve size
	
	1,500 - 2,000 cm2
	
	

	     Fixative
	
	10% formalin with relaxant
	
	

	     Sample Depth
	
	5 cm min.
	
	

	     Volume needed
	
	Entire grab
	
	

	     Containers
	
	Plastic jars
	
	

	
	
	
	
	

	Chemistry
	
	
	SCCWRP w/in 24 hrs unless frozen, then 1 week
	

	     Sample Depth
	
	Top 2 cm
	
	

	     Volume needed
	
	GS – 100 g

TOC – 200 g

Metals – 200 g

Organics – 200 g
	
	

	     Containers
	
	GS – one 4 oz

TOC – one 8 oz

Metals – one 8 oz

Organics – one 8 oz
	
	

	
	
	
	
	

	Toxicity
	
	
	MEC
	

	     Sample Depth
	
	Top 2 cm
	
	

	     Volume needed
	
	2.5 L (1 L min.)
	
	

	     Containers
	
	3 HDPE
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