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2Figure 1. Calleguas Creek Watershed – Toxicity Related 2002 303(d) Listings
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STUDY OBJECTIVE 
The primary objective of the Toxicity Sampling and Analysis Plan is to collect additional ambient water quality data, sediment quality data, and related information necessary to identify the timing, extent, and magnitude of toxicity in the Calleguas Creek Watershed as well as the pollutant or pollutants causing toxicity.  
BACKGROUND
Various reaches within the Calleguas Creek Watershed, in southern Ventura County, California, appear on the 2002 Clean Water Act (CWA) Section 303(d) list of water quality limited segments as impaired due to water column and sediment toxicity, organophosphate (OP) pesticides in water, and chlorpyrifos in fish tissue (Figure 1).  In response to these listings, local stakeholders, organized through the Calleguas Creek Management Plan, developed this Toxicity Sampling and Analysis Plan (TSAP). 

The pollutants addressed in this work plan include a number of different known and unknown constituents.  The causes of ambient water and sediment toxicity in the Watershed are not well understood.  Although several studies in the past have identified ammonia, metabolically active organophosphate pesticides (e.g. chlorpyrifos and diazinon), and non-polar organic chemicals (e.g. DDT) as toxicants, the extent and magnitude of toxicity associated with these pollutants is unknown.  Furthermore, these pollutants have not been conclusively identified as the only pollutants causing toxicity.  OP pesticides are also addressed in this work plan as they are pollutants potentially responsible for toxicity and are not addressed by other TMDL work plans.    

The 2002 303(d) list for the Watershed identifies impairments due to water column toxicity in Reaches 4, 5, 9B, 10, 11, and 13, sediment toxicity in Reaches 1 and 2, chlorpyrifos in fish tissue in Reaches 4 and 5, and organophosphate pesticides in Reach 7 (Table 1).  In addition to the 2002 303(d) list, the Calleguas Creek Characterization Study (CCCS) identified water column toxicity in Reaches 3, 6, 7, 9A, and 10 and sediment toxicity in Reaches 1, 3, 4, 6, 7, 9A, and 10 (Table 1).  Although some of the reaches identified during the CCCS as having toxicity issues are not on the 303(d) list, it is prudent to address them through this plan.  
	Figure 1. Calleguas Creek Watershed – Toxicity Related 2002 303(d) Listings
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	Table 1. Calleguas Creek Watershed reaches identified for the presence of water column toxicity, sediment toxicity, and/or organophosphate pesticides

	Reach
	Impairment

	
	Water Column Toxicity
	Sediment Toxicity
	Chlorpyrifos in Fish Tissue
	Organophosphate Pesticides

	1
	Mugu Lagoon
	
	1, 2
	
	

	2
	Calleguas Creek Lower Main Stem
	
	1
	
	

	3
	Calleguas Creek Upper Main Stem
	2
	2
	
	

	4
	Revolon Slough
	1
	2
	1
	

	5
	Beardsley Wash
	1
	
	1
	

	6
	Arroyo Las Posas
	2
	2
	
	

	7
	Arroyo Simi
	2
	2
	
	1

	9A
	Conejo Creek
	2
	2
	
	

	9B
	Conejo Creek Main Stem
	1
	
	
	

	10
	Hill Canyon
	1, 2
	2
	
	

	11
	Arroyo Santa Rosa
	1
	
	
	

	13
	Conejo Creek South Fork
	1
	
	
	

	1  Identified as impaired on the 2002 303(d) list.
2  Toxicity identified during Calleguas Creek Characterization Study.


CONTACTS
This TSAP is administered by the Agricultural Subcommittee of the Calleguas Creek Watershed Management Plan (WMP).  The members of the WMP provide funding for the TSAP.  Larry Walker Associates, Inc (LWA) provides technical consulting services.  Table 2 provides contact names and phone numbers for sampling team members, laboratory personnel, and other important contacts.
	Table 2. Project Contacts

	Name
	Agency
	Phone
	E-mail

	Ashli Cooper Desai
	Larry Walker Associates
	(805) 449-0011
	AshliC@lwa.com

	Chris Minton
	
	
	ChrisM@lwa.com

	Greg Reide
	
	
	GregR@lwa.com

	Steve Granade
	Naval Base Ventura County
	(805) 989-1011
	Steve.Granade@navy.mil

	Damon Wing
	Ventura Coastkeeper
	(805) 382-4540
	vck@wishtoyo.org

	Rick Alexander
	The Rick Alexander Company
	(619) 220-8825
	trac@connectnet.com

	Mark Carpenter
	KTU+A
	(619) 294-4477 x124
	markc@ktua.com

	Mark Baker
	CRG Laboratories
	(310) 533-5190
	mbaker@crglabs.com

	Jeffrey Cotsifas
	Pacific EcoRisk
	(925) 313-8080
	cotsifas@pacificecorisk.com


APPROACH

Beginning in August 2003, water column and sediment samples will be collected four times over a 1-year period for analysis of aquatic and sediment toxicity, general water quality constituents (GWQC), and selected organic constituents.  Samples will not be analyzed for organic constituents unless toxicity is identified in the corresponding water or sediment samples, or if additional data is needed.  However, water samples collected from Reaches 4, 5, 7 (Stations 4-T, 5-T, and 7-T) will be analyzed for OP pesticides regardless of toxicity results as Reach 7 is listed for these constituents and Reaches 4 and 5 are listed for chlorpyrifos, an OP pesticide, in fish tissue.  Three monitoring events will be conducted during dry weather conditions and one event will be conducted during wet weather conditions.  Wet weather sampling conditions are discussed in the Sampling Schedule section of this plan.  Sampling activities will be suspended in reaches if the chemical or chemicals causing toxicity are identified.    
PARAMETERS TO BE MONITORED
Table 3 lists the specific constituents for which analysis will be conducted, analytical methods, and the expected detection limits, and holding times for each constituent.  Additional constituents will be added to Table 3 if potential toxicants, not currently on this table, are identified (e.g. metals).  

	Table 3. Constituents, Methods, Detection Limits, and Holding Times

	Constituent
	Analytical Method
	Detection Limit
	Holding Time

	Aquatic Toxicity

	Chronic (~ 7 day) Ceriodaphnia dubia1
	EPA/821/R-02/013 1002.0
	N/A
	36 hours

	Chronic (~ 7 day) Phase  I TIE Ceriodaphnia dubia1
	EPA/821/R-02/013 1002.0
	N/A
	36 hours

	Sediment Toxicity

	Chronic (10 day) Hyalella azteca bulk sediment 
	EPA 600/R-99/064 100.1
	N/A
	14 days2

	Chronic (10 day) Eohaustorius estuarius bulk sediment
	EPA 600/R-94/025
	N/A
	14 days2

	Chronic (10 day) Hyalella azteca pore water 
	EPA 600/R-99/064 100.1
	N/A
	14 days2

	Chronic (10 day) Eohaustorius estuarius pore water 
	EPA 600/R-94/025
	N/A
	14 days2

	Chronic (10 day) Phase  I TIE Hyalella azteca
	EPA 600/R-99/064 100.1
	N/A
	14 days2

	Chronic (10 day) Phase  I TIE Eohaustorius estuarius
	EPA 600/R-94/025
	N/A
	14 days2

	General Water Quality Constituents (GWQC)

	Total Ammonia
	SM4500-NH3
	0.01 mg/L
	28 days

	Total Residual Chlorine
	SM45000-Cl
	0.01 mg/L
	Immediately

	Biochemical Oxygen Demand (BOD) – 5 Day
	EPA 405.1
	0.5839 mg/L
	48 hours

	Hardness
	SM 2340-B
	1 mg/L
	180 days

	pH
	Field Measurement
	0.1 (IR)
	N/A

	Temperature
	Field Measurement
	0.1°C(IR)
	N/A

	Dissolved Oxygen
	Field Measurement
	IR
	N/A

	Conductivity 
	Field Measurement
	1 umho/cm

(0.1 ppt)
	N/A

	Salinity
	Field Measurement
	0.1 ppt
	N/A

	Organic Constituents in Water

	PCBs
	EPA 608/625
	1 – 10 ng/L
	7/40 days

	Chlorinated Pesticides
	EPA 608/625
	1 – 10 ng/L
	7/40 days

	OP Pesticides 
	EPA 614/625
	5 – 10 ng/L
	7/40 days

	Organic Constituents in Sediment

	PCBs
	EPA 8081/8082
	1 – 10 ng/dry g
	1 year

	Chlorinated Pesticides
	EPA 8081/8082
	1 – 10 ng/dry g
	1 year

	Pyrethroids
	N/M
	N/M
	N/M

	OP Pesticides 
	EPA 8141/8270
	5 – 10 ng/dry g
	1 year

	1 If sample salinity exceeds 1 PPT Americamysis bahia (formerly Mysidopsis bahia) using EPA/821/4-02/013 test method 1007.0 will be used to conduct toxicity testing.  
2No longer than 8 weeks
IR – Instrument resolution; N/A – Not applicable; N/M – Analytical methods for testing for Pyrethroids have not been standardized. 


Ambient samples of water and sediment will be tested in the laboratory for aquatic life toxicity to provide an indication of the conditions that exist in the natural environment.  Standard test species and test procedures are used to provide reliable results.  Toxicity is deemed to occur when test species are adversely affected by exposure to ambient water, bulk sediment, or sediment elutriate.  Adverse effects may include impaired growth or reproduction, abnormalities, and/or death of test species.  Effects may occur rapidly (acute toxicity) or may occur over a longer period (chronic toxicity).
For this TSAP, the results of toxicity testing in water and sediment will be used to trigger further investigations to determine the cause of observed laboratory toxicity.  These investigations, called toxicant identification evaluations (TIEs), can be used to identify the compound(s) causing toxicity.  These additional results may be used with a number of factors, including contributing watershed characteristics, chemical characteristics, and biological characteristics to further characterize water quality.

For this study, three standard test species will be used for toxicity testing.  Ceriodaphnia dubia will be used for the aquatic toxicity testing.  Hyalella azteca will be used for the bulk sediment and porewater toxicity testing.  Eohaustorius estuarius will be used for aquatic, bulk sediment, and porewater toxicity at sampling locations where salinity levels adversely affect the other test species.  These species are standard EPA test species considered to among the most sensitive species to many different types of pollutants.  Ceriodaphnia is a water flea known to be extremely sensitive to organophosphate pesticides and some metals and also is used as an indicator of ammonia toxicity.  Hyalella is a sediment dwelling invertebrate that is sensitive to ammonia and organochlorine pesticides.  Eohaustorius is a burrowing amphipod that is sensitive to organochlorine and organophosphate pesticides.  Chronic tests will be used to assess both survival and reproductive/growth endpoints for the two species.

Analytical method and laboratory selection are fundamentally important steps in constructing a monitoring program.  All analyses shall meet data quality objectives, as stated in the method, or be otherwise qualified in conformity with EPA QA/QC guidance.  The choice of analytical method may change during the study if a different method is found to give better results (better QA/QC results and/or a more suitable detection limit).  

SAMPLING STATIONS
Table 4 lists the sampling stations and identifies the media that will be sampled.  Figure 2 shows the general locations of the sampling stations.  Selection of the sampling stations was primarily based on previous and current sampling programs in the Watershed.  Current or previously used sampling stations were selected whenever practical to save time and resources, and to provide historical data.  Appendix 1 presents detailed descriptions of and directions to the sampling stations.  
	Table 4. Sampling Station Locations

	Reach
	Station Location
	Sample Media
	Station ID

	
	
	Water
	Sediment
	

	1
	Mugu Lagoon
	TBD1
	
	(
	1-T

	2
	Calleguas Creek Lower Main Stem
	Calleguas Creek Northeastern Side of Highway 1 Bridge
	
	(
	2-T

	3
	Calleguas Creek Upper Main Stem
	Calleguas Creek Below Camrosa Waste Water Treatment Plant at Camarillo Drive
	(
	(
	3-T

	4
	Revolon Slough
	Revolon Slough East Side of Wood Road
	(
	(
	4-T

	5
	Beardsley Wash
	Beardsley Wash North of Central Avenue
	(
	
	5-T

	6
	Arroyo Las Posas
	Arroyo Las Posas Below Moorpark Waste Water Treatment Plant off Somis Road
	(
	(
	6-T

	7
	Arroyo Simi
	Arroyo Simi North of Hitch Boulevard
	(
	(
	7-T

	9A
	Conejo Creek
	Conejo Creek below Camarillo Waste Water Treatment Plant at Howard Ridge Bridge
	(
	(
	9A-T

	9B
	Conejo Creek Main Stem
	Conejo Creek Main Stem at the end of Adolfo Road
	(
	
	9B-T

	10
	Conejo Creek Hill Canyon
	Conejo Creek Hill Canyon Below North Fork of Conejo Creek 
	(
	(
	10-T

	11
	Arroyo Santa Rosa
	Arroyo Santa Rosa at Las Posas Road
	(
	
	11-T

	13
	Conejo Creek South Fork
	South of Confluence with Conejo Creek North Fork
	(
	
	13-T

	1 The results of previous studies on toxicity in Mugu Lagoon are currently being investigated.  These studies may provide sufficient data to identify previously unknown causes of toxicity, and eliminate the need conduct additional monitoring.  If additional monitoring is required, these studies will help to identify and fill data gaps and identify potential future sampling stations.


	Figure 2. Calleguas Creek Watershed – Sampling Locations for the Toxicity Sampling and Analysis Plan
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SAMPLING SCHEDULE 

The objective of the sampling schedule for this TSAP is to obtain data representative of conditions in the Calleguas Creek Watershed.  Table 5 presets estimated monitoring dates.  Dates will be finalized during coordination with other monitoring efforts in order to minimize duplication of effort and to develop a representative data set.  Table 6 summarizes the locations of sample collection, frequency of collection, and analyses to be conducted.

	Table 5. Sampling Schedule

	Event
	Date

	1
	August 2003

	2
	November 2003 – January 2004

	3
	February – April 2004

	4
	May – July 2004


Sampling Event 1 will be a dry weather event.  Should measurable precipitation occur in the seven days prior to a dry weather event, the sampling event will be rescheduled to allow for at least seven days without measurable precipitation prior to sampling.  Sampling Event 2 will be a wet weather event during the wet season (October through April) encompassed by this study.  Wet weather water samples will be collected after a targeted storm event, defined as a storm that produces at least 0.5 inches of precipitation.  Sufficient precipitation is needed to produce runoff, mobilize potential toxicants, and increase stream flow.  The decision to sample a storm event will be made in consultation with weather forecasting information services and after a quantity of precipitation forecast (QPF) has been determined.  Should measurable precipitation occur in the three days prior to a wet event, the sampling event will be rescheduled to allow for at least three days without measurable precipitation prior to sampling.  Wet weather sediment samples will be collected when the effects of the precipitation on stream flow have subsided.  Sampling Event 3 will be a dry weather event conducted during the wet season.  Sampling Event 4 will be a dry weather event conducted after the wet season.  These two events will be scheduled in an attempt to characterize the spring pesticide use by agricultural and urban communities.  
Sampling at Station 3-T will be conducted when the tidal stage is at the lowest point during daylight hours.  This additional measure is taken to ensure that the tidal prism is not influencing salinity levels at Station 3-T.

	Table 6. Summary of Sampling Stations, Frequency, and Analyses Conducted

	Reach
	Station ID
	Toxicity
	Organic Constituents
	GWQC2
	TIE

	
	
	Water
	Sediment
	Water
	Sediment
	
	

	1
	Mugu Lagoon1
	1-T
	
	4
	
	T
	
	X

	2
	Calleguas Creek Lower Main Stem
	2-T
	
	4
	
	T
	
	X

	3
	Calleguas Creek Upper Main Stem
	3-T
	43
	4
	T
	T
	43
	X

	4
	Revolon Slough
	4-T
	43
	4
	T, OP
	T
	43
	X

	5
	Beardsley Wash
	5-T
	43
	
	T, OP
	
	43
	X

	6
	Arroyo Las Posas
	6-T
	43
	4
	T
	T
	43
	X

	7
	Arroyo Simi
	7-T
	43
	4
	T, OP
	T
	43
	X

	9A
	Conejo Creek
	9A-T
	43
	4
	T
	T
	43
	X

	9B
	Conejo Creek 

Main Stem
	9B-T
	43
	
	T
	
	43
	X

	10
	Hill Canyon
	10-T
	43
	4
	T
	T
	43
	X

	11
	Arroyo Santa Rosa
	11-T
	43
	
	T
	
	43
	X

	13
	Conejo Creek 

South Fork
	13-T
	43
	
	T
	
	43
	X

	1  The results of previous studies on toxicity in Mugu Lagoon are currently being investigated.  These studies may provide sufficient data to identify previously unknown causes of toxicity, and eliminate the need conduct additional monitoring.  If additional monitoring is required, these studies will help to identify and fill data gaps and identify potential future sampling stations.

2 - GWQC = General water quality constituents.

3 - Indicates that one wet weather sampling event will be conducted during the wet season (October through April).

X - Samples will undergo a toxicant identification evaluation (TIE) analysis if toxicity is detected.

T - Indicates samples will be analyzed for organic constituents (OP and OC pesticides, and PCBs) if toxicity is detected.

OP - Indicates samples in these reaches will be analyzed for OP pesticides regardless of toxicity results as these reaches are listed for this constituent.

Field observations will be conducted at all stations during collection of water and sediment samples.


SAMPLING EVENT PREPARATION 
Sample event preparation includes preparation of field equipment, placing bottle orders, and contacting the necessary personnel regarding site access and schedule.  The following steps should be completed two weeks prior to each sampling event:

1. Contact laboratories to order bottles and to coordinate sample transportation details.

2. Confirm scheduled sampling date with field crew, and set-up sampling day itinerary including sample drop-off.

3. Prepare equipment.

4. Prepare sample labels.

5. Prepare the sampling event summary and field log sheet to indicate the type of field measurements, field observations and samples to be taken at each of the stations.

6. Calibrate field measurement equipment.

Table 7 provides a field equipment checklist of equipment to mobilize prior to each sampling event.
	Table 7. Field equipment checklist

	All Events
	Water Specific
	Sediment Specific

	(
	Sampling and Analysis Plan
	(
	Peristaltic Pump
	(
	Sampling and Mixing Spoons

	(
	Sample Bottles and Jars w/ Pre-Printed and Extra Labels
	(
	Extra Pump Batteries
	(
	4-mil Poly Bags

	(
	Event Summary Sheets
	(
	Clean Tubing
	(
	Munsell Color Chart

	(
	Field Log Forms 
	
	
	
	

	(
	Chain of Custody Forms
	
	
	
	

	(
	Bubble Wrap
	
	
	
	

	(
	Coolers w/ Ice
	
	
	
	

	(
	New Powder-Free Gloves
	
	
	
	

	(
	Pens
	
	
	
	

	(
	Watch
	
	
	
	

	(
	Field Measurement Equipment 
	
	
	
	

	(
	Camera
	
	
	
	

	(
	Tape Measure
	
	
	
	

	(
	Hip Waders
	
	
	
	

	(
	Safety Equipment
	
	
	
	

	(
	First Aid Kit
	
	
	
	

	(
	Cellular Telephone
	
	
	
	

	(
	Gate Keys (if necessary)
	
	
	
	

	(
	Paper Towels or Rags in a Box
	
	
	
	

	(
	Plastic Trash Bags
	
	
	
	

	(
	Distilled/DI Wash Bottles
	
	
	
	

	(
	Distilled/DI Water for Blanks
	
	
	
	

	(
	Sealable Plastic Bags
	
	
	
	

	(
	Grab Pole
	
	
	
	


Sampling Event Summary 

A sampling event summary sheet will be produced for the sampling crew prior to each sampling event.  Appendix 2 presents an example of a sampling event summary.  The event summary sheet will outline sampling requirements at each sampling station, including a list of samples to be collected and QA/QC requirements.  This summary will act as a guide to help field crews prepare for and track sample collection during each event.  Additionally, the sheet will show bottle and processing and storage requirements.

Bottle Order/Preparation

Sample bottle orders will be placed with the appropriate analytical laboratory at least two weeks prior to each sampling event.  Bottles and jars will be ordered for all water and sediment samples, including quality control samples.  The bottles must be the proper size and material, and contain preservatives as appropriate for the specified laboratory analytical methods.  Table 8 presents the proper bottle and jar material and volume, sample type, and immediate processing and storage needs.  The field crew must inventory sample bottles upon receipt from the laboratory to assure that adequate bottles have been provided to meet analytical requirements for each sampling event.  After each monitoring event, the bottles and tubing used to collect water samples and the equipment used for collecting sediment samples will be cleaned by the laboratory and either picked up by or shipped to the sampling crew.  
Sample Bottle Labeling

All samples will be pre-labeled before each sampling event to the extent practicable.  Pre-labeling sample bottles and jars simplifies field activities, leaving only sample collection time, sample number, and the names of sampling personnel to be filled out in the field.  Custom labels will be produced using blank water-proof labels.  This approach will allow the stations and analytical constituent information to be entered into the computer program in advance, and printed as needed prior to each sampling event.

Labels shall be applied to the appropriate bottles and jars in a dry environment; attempting to apply labels to sample bottles after filling may cause problems, as labels usually do not adhere to wet bottles.  The labels shall be applied to the bottles and jars rather than to the caps.  Field labels shall contain the following information:

	· Program Name

· Station ID 

· Event Number
· Date
· Time
	· Sampling Personnel 

· Sample ID (see next section for ID conventions)

· Analytical Requirements

· Preservation Requirements 

· Laboratory Conducting Analysis


Sample ID Conventions

Sample bottles and jars submitted to laboratories for analysis shall be labeled with a sample ID devised as follows:



STATION- XX

Where:
STATION 
= Station ID


XX

= Event number (i.e., 01, 02, 03, …)
For example, 4-T-01 would be the sample ID for a sample collected at station 4-T (Revolon Slough) during the first sampling event.  
SAMPLE COLLECTION
Table 8 lists specific constituents for which samples will be analyzed, sample volume required, and immediate processing and storage requirements.

	Table 8. Sampling Requirements

	Parameter
	Sample Container
	Sample Volume
	Immediate Processing and Storage

	Aquatic Toxicity

	  Initial Screening
	FLPE-Lined Jerricans
	40 L
	Store at 40C

	  Follow-up Testing
	
	
	Store at 40C

	  Phase I TIE 
	
	
	Store at 40C

	Sediment Toxicity

	  Initial Screening
	4 –Mil Poly Bag
	3 L
	Store at 40C

	  Follow-up Testing
	
	10 L1
	Store at 40C

	  Phase I TIE
	
	45 L1
	Store at 40C

	General Water Quality Constituents (GWQC)

	Total Ammonia
	Polyethylene
	250 mL
	Pre-preserve bottles with H2SO4, Store at 40C

	Total Residual Chlorine
	Polyethylene
	250 mL
	Store at 40C

	BOD – 5 day 
	Polyethylene
	250 mL
	Store at 40C

	Hardness
	Polyethylene
	100 mL
	Pre-preserve bottles with HNO3, Store at 40C

	pH, Temperature, Dissolved Oxygen, Salinity, Conductivity
	Field Meter
	N/A
	N/A

	Organic Constituents in Water

	Polychlorinated Biphenyls,  Chlorinated and OP Pesticides
	Amber Glass
	2L
	Store at 40C

	Organic Constituents in Sediment

	Polychlorinated Biphenyls,  Chlorinated and OP Pesticides
	Glass
	4 oz jar
	Store at 40C

	Pyrethroids
	Glass
	4 oz jar
	Store at 40C

	1  Sample Volumes for Follow-up Testing and Phase I TIEs for sediments may change based on percent solids in previous samples.  In addition, collection of sediment for Follow-up Testing and Phase I TIEs may change based on observations of toxicity in previous sampling events.
All water samples will be grab samples

All sediment samples will be composite samples
TBD = To Be Determined

N/A = Not Applicable 


Clean Sampling Techniques
Samples will be collected using “clean sampling techniques” to minimize the possibility of sample contamination.  For this program, clean techniques must be employed whenever handling bottles, lids, suction tubing, or grab sample bottles for organic samples.  Clean sampling techniques are summarized below:

· Samples are collected only into rigorously pre-cleaned sample bottles.

· At least two persons, wearing clean powder-free nitrile gloves at all times, are required on a sampling crews.

· One person (“dirty hands”) touches and opens only the outer bag of all double bagged items (such as tubing and Teflon®  lined bottle lids), avoiding touching the inside of the bag.

· The other person (“clean hands”) reaches into the outer bag, opens the inner bag, and removes the clean item (sample bottle, tubing, lid, etc.).

· After a sample is collected, or when a clean item must be re-bagged, it is done in the opposite order from which it was removed.

· Clean, powder-free nitrile gloves are changed whenever something not known to be clean has been touched.

· For this program, clean techniques must be employed whenever handling suction tubing, or grab sample bottles.

· To reduce the potential contamination, sample collection personnel must adhere to the following rules while collecting samples:

1. No smoking.

2. Never sample near a running vehicle.  Do not park vehicles in immediate sample collection area, even non-running vehicles.

3. During wet weather events avoid allowing rain water to drip from rain gear or any other surface into sample bottles.

4. Do not eat or drink during sample collection.

5. Do not breathe, sneeze or cough in the direction of an open sample bottle.

Water Sample Collection
All water samples will be collected as grab samples.  At most stations, grab samples will be collected at approximately mid-stream, mid-depth at the location of greatest flow (where feasible) by direct submersion of the sample bottle.  This is the preferred method for grab sample collection; however, due to sampling station configurations and safety concerns, direct filling of sample bottles may not always feasible.  Sampling station configuration will dictate grab sample collection technique.  Grab samples will be collected directly into the appropriate bottles (containing the required preservations) as outlined in Table 8.  

The grab sample techniques that may be employed are described below.


Direct Submersion: Hand Technique
Where practical, all grab samples will be collected by direct submersion to mid-stream, mid-depth using the following procedures.

1. Wear clean powder-free nitrile gloves when handling bottles and caps.  Change gloves if soiled or if the potential for cross-contamination occurs from handling sampling materials or samples;

2. Pre-label sample containers as described in Sample Bottle Labeling and Sample ID Conventions;
3. Submerge bottle to mid-stream/mid-depth, remove lid, let bottle fill, and replace lid;

4. Place sample on ice;

5. Collect remaining samples including control samples, if needed, using the same protocols described above;

6. Fill out COC form, note sample collection on field form, and deliver to appropriate lab.
Intermediate Container Technique
Samples for which the introduction of a secondary container is acceptable, and which will be colleted from an open channel, may be collected with the use of a specially cleaned intermediate container (acid washed Pyrex® pitcher) following the steps listed below.

1. Wear clean powder-free nitrile gloves when handling bottles and caps.  Change gloves if soiled or if the potential for cross-contamination occurs from handling sampling materials or samples;

2. Pre-label sample containers as described in Sample Bottle Labeling and Sample ID Conventions;

3. Submerge specially cleaned intermediate container (Pyrex® pitcher) to mid-stream/mid-depth, let container fill, and pour off into individual sample bottles;

4. Place sample on ice;

5. Collect remaining samples including control samples, if needed, using the same protocols described above;

6. Fill out COC form, note sample collection on field form, and deliver to appropriate lab.

Pumping
Samples for which the use of a peristaltic pump is acceptable and/or necessary because of sampling station configuration, and which will be collected from an open channel, may be collected with the use of a peristaltic pump and specially cleaned tubing following the steps listed below.  Pumping may not be used to collect samples analyzed for ammonia.
1. Wear clean powder-free nitrile gloves when handling bottles and caps.  Change gloves if soiled or if the potential for cross-contamination occurs from handling sampling materials or samples;
2. Pre-label sample containers as described in Sample Bottle Labeling and Sample ID Conventions;

3. Insert pre-cleaned tubing into the pump using “clean sampling techniques”.  New clean tubing must be used at each sample location for which the pump is used;
4. Place one end of the tubing below the surface of the water.  To the extent possible, avoid placing the tubing near the bottom of the channel so that settled solids are not pumped into the sample.

5. Hold the other end of the tubing over the opening of the sample container.  Be careful not to touch the tubing to the sample container.

6. Pump the necessary sample volume into the sample container;

7. Place sample on ice;

8. Collect remaining samples including control samples, if needed, using the same protocols described above;

9. Fill out COC form, note sample collection on field form, and deliver to appropriate lab.

Sediment Sample Collection

Collection of sediment samples for chemical analysis and toxicity testing shall be conducted according to methods developed by the USGS and outlined in Guidelines for Collecting and Processing Samples of Stream Bed Sediment for Analysis of Trace Elements and Organic Contaminants for the National Water Quality Assessment Program, Open-File Report 94-458, 1994.  Sediment sampling stations will encompass a section of the reach approximately 100 meters in length upstream from a water-column sampling stations.  However, this definition may vary based on conditions at each sampling station.  Sediment sampling stations should contain 5 to 10 wadeable depositional zones.  Depositional zones are defined as locations in streams where the energy regime is low and fine-grained particles accumulate in the stream bed.  Depositional zones include areas on the inside bend of a stream or areas downstream from obstacles such as boulders, islands, sand bars, or simply shallow waters near the shore.  

The purpose of selecting numerous wadeable depositional zones is to collect a representative sample of each reach.  Each depositional zone identified at a sampling station shall be subsampled several times and composited in the field for chemical analysis, or at the lab for toxicity analysis.  The number of subsamples collected at each depositional zone shall be based on the size of the zone.  If all of the depositional zones within a reasonable distance of the water sampling station have dried, samples should be collected from a partially wetted zone.  Wetted zones include areas near the active stream channel.  
All sediment samples to be analyzed for organic constituents shall be collected as composite samples.  Sediment samples analyzed for toxicity will be combined at the laboratory.  Sediment samples will be collected using pre-cleaned stainless steel trowels from the top 3 cm of sediment.  In areas where water is too deep such that no wadeable zones exist, an Ekman dredge or similar coring device should be used.  Composite samples shall be collected directly into a clean polyethylene bag, mixed, and then placed into the appropriate jars as outlined in Table 8.  Sediment sampling techniques that may be employed are described below.

Sediment Sample Collection for Chemical Analysis 

1. Wear clean powder-free nitrile gloves when handling bottles and caps.  Change gloves if soiled or if the potential for cross-contamination occurs from handling sampling materials or samples;
2. Pre-label sample containers as described in Sample Bottle Labeling and Sample ID Conventions;

3. Approach first depositional zone from downstream, care should be taken to minimize the disturbance of sediments;

4. Collect a sample of the top layer (3 cm) of sediment carefully with stainless steel trowel.  Avoid loosing the fines when lifting the sample;
5. Place sample into a clean polyethylene bag;

6. Repeat collection in the deposition zone 5 times;

7. Move to the next depositional zone and repeat collection;

8. Upon gathering sediment at each depositional zone in the reach, mix the composite sample in poly bag and fill sample containers used for chemical analysis;

9. Place sample on ice;

10. Fill out COC form, note sample collection on field form, and deliver to appropriate lab;

Sediment Sample Collection for Toxicity Analysis 

1. Wear clean powder-free nitrile gloves when handling bottles and caps.  Change gloves if soiled or if the potential for cross-contamination occurs from handling sampling materials or samples;

2. Pre-label sample containers as described in Sample Bottle Labeling and Sample ID Conventions;

3. Approach first depositional zone from downstream, care should be taken to minimize the disturbance of sediments;

4. Collect a sample of the top layer (3 cm) of sediment carefully with stainless steel trowel.  Avoid loosing the fines when lifting the sample;

5. Place sample into a clean polyethylene bag;

6. Repeat collection with sample spoon in each of the deposition zones until a total volume of 60 L of sample has been collected;

7. Move to the next depositional zone and repeat collection;

8. Place sample on ice;

9. Fill out COC form, note sample collection on field form, and deliver to appropriate lab;

Field Measurements and Observations 
In addition to the constituents listed in Table 8, field measurements will be taken and observations made at each sampling station (water and sediment) after a sample is collected.  Field measurements will include flow, pH, temperature, dissolved oxygen, salinity, and conductivity.  Temperature, pH, dissolved oxygen, salinity, and conductivity measurements will be taken at approximately mid-stream, mid-depth at the location of greatest flow (if feasible).  Field probes shall be lowered to mid-depth, readings taken and recorded on the field log for that station.  Field measurements for sediment samples shall be collected from within one meter of the sediment.  All field measurement results and comments on field observations will be recorded in the field log presented in Appendix 3.

Flow measurements will be taken using a flow meter or estimated at each sampling station after a sample is collected.  When a flow meter is unavailable or flow is not sufficiently deep to use a flow meter, depth, width, and velocity will be estimated to provide an estimate of flow.  Depth will be estimated by using the average of several depth measurements taken along the channel.  Width will be measured by extending a tape measure from one side of the bank to the other.  Velocity will be estimated by measuring the time it takes a floating object (e.g. stick, orange) to travel a known distance.

If at any time the collection of field measurements by wading appears unsafe, do not attempt to collect mid-stream, mid-depth measurements.  If in-stream field measurement is not safe, collect field measurements from a stable, unobstructed area at the reach’s edge or use an expandable pole and intermediate container to obtain sample for field measurements.  
In addition to field measurements, observations shall be made at each sampling station.  Observations will include color, odor, floating materials as well as observations of contact and non-contact recreation.  All comments on field observations will be recorded in the field log presented in Appendix 3.

Chain-of-Custody

Chain-of-custody (COC) forms shall be filled out for all field samples submitted to each laboratory.  Sample data, sample location, sample collection crew names, and analyses requested shall be noted on each COC form.  See Appendix 4 for a blank COC form.

Transport to Lab

Samples shall be stored in coolers with ice and bubble wrap and delivered to the appropriate laboratory (Table 9).  Samples will be analyzed according to the methods listed in Table 3.  In addition, Table 3 provides reporting limits and holding times. 
	Table 9. Analytical Laboratories 

	Lab
	Analysis
	Shipping Method

	Pacific EcoRisk
	Water and sediment toxicity, TIEs
	Overnight delivery

	CRG Laboratories
	GWQC and Organics in water and sediment
	Same day or overnight delivery


FIELD PROTOCOLS
Field crews (2 persons per crew, minimum) will only be mobilized for sampling when weather conditions and flow conditions are considered to be safe.  For safety reasons, sampling will occur only during daylight hours.  Sampling events should proceed in the following manner:

1. Before leaving the sampling crew base of operations, confirm number and type of sample bottles as well as the complete equipment list.

2. Proceed to the first sampling station.

3. Fill-out the general information on the field log sheet.

4. Collect field measurements and observations, and record on the field log sheet.

5. Collect the samples indicated on the field log sheet in the manner described in this study plan.  Collect additional volume and blank samples for field-initiated QA/QC samples, if necessary.  Place bottles and/or jars in the coolers, carefully pack and ice samples.  Double check against the log sheet that all appropriate bottles were filled.

6. Repeat the procedures in steps 3, 4, and 5 for each of the remaining sampling stations.  

7. Complete the chain of custody forms using the field notes. 

8. After sample collection is completed, deliver and/or ship samples to appropriate laboratory on the same day as sample collection:

	GWQCs and Selected Organics

CRG Laboratories 

2020 Del Amo Boulevard, Suite 200

Torrance, CA 90501

(310) 533-5190
	Sediment and Water Toxicity and TIEs

Pacific EcoRisk

835 Arnold Drive, Suite 104

Martinez, CA 94553
(925) 313-8080


QUALITY ASSURANCE/QUALITY CONTROL
Water and sediment chemistry quality control samples shall be collected according to the schedule shown in Table 10.  Specific collection methods for each type of quality control sample type are described below.
Field Blank

Field blanks shall be collected for the stations and events specified in Table 10.  Field blanks will be collected for water samples analyzed for organics and GWQC.  The field crew will use blank water provided by the laboratory to generate field blanks by pouring blank water directly into the sample bottles.  Field blanks shall be submitted “blind” to the laboratory as Station 20-T designation.  If detected values are reported for field blanks, the frequency of collection, outlined in Table 10, will be increased.  
Equipment Blank

Equipment blanks shall be collected for the stations and events specified in Table 10.  Equipment blanks will be collected for organics and GWQC.  The field crew will use blank water provided by the laboratory to generate equipment blanks.  For water sampling equipment, blank water will be collected from the laboratory water provided using each of the water sampling techniques.  For sediment sampling equipment, blank water will be poured over pre-cleaned sampling trowel into a clean polyethylene bag and then poured into sample containers.  Equipment blanks should be submitted “blind” to the laboratory as Station 21-T. 
Matrix Spike/Matrix Spike Duplicate

Matrix spike and matrix spike duplicate (MS/MSD) analyses shall be requested on samples specified in Table 10.  Matrix spike/matrix spike duplicates analyses shall be requested for water and sediment samples analyzed for organics and GWQC.  No special sampling considerations are required.  However, double the normal sample volume must be collected for each water samples analyzed for organics and GWQC.

Field Duplicates

Field duplicates shall be collected for the stations and events specified in Table 10.  Field duplicate water and sediment samples shall be collected and analyzed for organics and GWQC.  Field duplicates for water samples shall be collected immediately following the collection of normal samples.  In cases where multiple intermediate bottles are used for a single analysis, field duplicates and normal sample containers shall be filled in an alternating sequence (i.e., normal-duplicate-normal-duplicate).  Field duplicates for sediment samples shall be produced with the same composite sample as the normal sample.  Field duplicates shall be submitted “blind” to the laboratory as Station 22-T.  
Laboratory Duplicates

Laboratory duplicate analyses shall be requested for all constituents for the stations and events specified in Table 10.  No special sampling considerations are required.  However, double sample volume must be collected, per laboratory requirements, for each analysis.

	Table 10. Quality Control Sample Collection Schedule

	Water Samples

	Reach
	Station ID
	Sampling Event

	
	
	1
	2
	3
	4

	3
	Calleguas Creek Upper Main Stem
	3-T
	FB
	
	
	

	4
	Revolon Slough
	4-T
	FD
	
	
	

	5
	Beardsley Wash
	5-T
	EB
	
	
	

	6
	Arroyo Las Posas
	6-T
	MS
	
	
	

	7
	Arroyo Simi
	7-T
	
	FB
	
	

	9A
	Conejo Creek
	9A-T
	
	LD
	
	

	9B
	Conejo Creek Main Stem
	9B-T
	
	MS
	FB
	

	10
	Hill Canyon
	10-T
	
	
	FD
	FB

	11
	Arroyo Santa Rosa
	11-T
	
	
	MS
	LD

	13
	Conejo Creek South Fork
	12-T
	
	
	
	MS

	Sediment Samples 

	1
	Mugu Lagoon1
	1-T
	
	
	
	

	2
	Calleguas Creek Lower Main Stem
	2-T
	MS
	
	
	MS

	3
	Calleguas Creek Upper Main Stem
	3-T
	LD
	
	
	FD

	4
	Revolon Slough
	4-T
	EB
	
	
	

	6
	Arroyo Las Posas
	6-T
	
	FD
	
	

	7
	Arroyo Simi
	7-T
	
	MS
	
	

	9A
	Conejo Creek
	9A-T
	
	
	LD
	

	10
	Hill Canyon
	10-T
	
	
	MS
	

	1 The results of previous studies on toxicity in Mugu Lagoon are currently being investigated.  These studies may provide sufficient data to identify previously unknown causes of toxicity, and eliminate the need conduct additional monitoring.  If additional monitoring is required, these studies will help to identify and fill data gaps and identify potential future sampling stations. 
FB = Field Blank; EB = Equipment Blank; LD = Laboratory Duplicate; FD = Field Duplicate 

MS = Matrix Spike & Matrix Spike Duplicate


Appendix 1: Sampling Stations
Station ID: 1-T
Reach 1: Mugu Lagoon - TBD 

The results of previous studies on toxicity in Mugu Lagoon are currently being investigated.  These studies may provide sufficient data to identify previously unknown causes of toxicity, and eliminate the need conduct additional monitoring.  If additional monitoring is required, these studies will help to identify and fill data gaps and identify potential future sampling stations.
Station ID: 2-T

Reach 2: Calleguas Creek Lower Main Stem - Northeastern side of Highway 1 

Directions:  From Oxnard, heading south on Hwy 1, turn left, across northbound Hwy 1 traffic, just south of Los Posas Rd intersect, onto Deer Path.  Make way north to Calleguas Creek.  Collect sample at midstream.  Thomas Guide p. 584-J4.
Station ID: 3-T

Reach 3: Calleguas Creek Upper Main Stem - Below Camrosa Waste Water Treatment Plant at Camarillo Drive
Directions:  From Lewis Rd take University Dr. (previously Camarillo Dr.) southeast to Calleguas Creek.  Sample just upstream of bridge.  Collect sample at midstream.  Thomas Guide p. 554-E1. 

Station ID: 4-T

Reach 4: Revolon Slough - East Side of Wood Road

Directions:  Access slough on east side of Wood Rd.  Collect samples at midstream.  Thomas Guide p. 553-H3.
Station ID: 5-T

Reach 5: Beardsley Wash - North of Central Avenue

Directions:  From US 101 in Camarillo, head north on Central Ave to Beardsley Rd.  Suggest parking off Beardsley Rd.  Use county gate access key.  Thomas Guide p. 523-F1.
Station ID: 6-T

Reach 6: Arroyo Las Posas - Below Moorpark Waste Water Treatment Plant off Somis Road

Directions:  From Somis Rd turn east onto road at Hagel Tree Farm, between Ag Rx and Paty’s Farm stand.  Cross railroad tracks and follow road until you reach Arroyo Las Posas.  Sample at midstream, upstream of bridge.  Thomas Guide p. 495-A5. 
Station ID: 7-T

Reach 7: Arroyo Simi - North of Hitch Boulevard

Directions:   Follow Hitch Blvd south from Highway 118 to intersection of Arroyo Simi.  Thomas Guide p. 495-J3.   

Station ID: 9A-T

Reach 9A: Conejo Creek - Below Camarillo Waste Water Treatment Plant at Howard Road Bridge 

Directions:  From US 101 in Camarillo exit Pleasant Valley Rd, and head south to Pancho Rd.  Turn left (south) on Pancho Rd.  Turn left (east) on Howard Rd.  Sample downstream of Howard Road Bridge.  Collect samples at midstream.  Thomas Guide p. 524-J7.
Station ID: 9B-T

Reach 9B: Conejo Creek Main Stem - At the end of Adolfo Road 
Directions:  From the US 101 in Camarillo head north on Santa Rosa Rd.  Turn right (headed east) on Adolfo Rd and continue to the end.  Pass through a locked VCWPD gate and sample as close as a sampling pole will permit to midstream.  Thomas Guide p. 525-B4.
Station ID: 10-T
Reach 10: Conejo Creek Hill Canyon - Below North Fork of Conejo Creek
Directions:  From Santa Rosa Rd head south on Hill Canyon Rd. Follow dirt access road to Creek.

Thomas Guide p. 525-J2.

Station ID: 11-T

Reach 11: Arroyo Santa Rosa – Las Posas Road

Directions:  From Santa Rosa Rd head north on East Las Posas Rd.  Access to creek is through locked VCWPD gate on downstream side of road.  Thomas Guide p. 496-C7. 

Station ID: 13-T

Reach 13: Conejo Creek South Fork - South of Confluence with Conejo Creek North Fork

Directions:  From Santa Rosa Rd head south on Hill Canyon Rd.  Access creek through locked gate on south side of treatment plant.  Sample at midstream of south fork.  Thomas Guide p. 526-A4.

Appendix 2: Example Event Summary Sheet

Sampling Event #1 – August 25, 2003

Event Summary

	Sample Type
	Requirements
	Bottles
	Lab

	2-T

	Sediment:


	PCBs and Chlorinated Pesticides
	1 x 50 grams glass
	CRG Labs

	
	OP Pesticides
	1 x 50 grams glass
	CRG Labs

	
	Sediment Toxicity
	1 x 5 gallon HDPE 
	Pacific EcoRisk

	6-T

	Aquatic:


	General Mineral plus Total Suspended Solids: Chloride, Nitrite-N, Nitrate-N, Sulfate, Total Dissolved Solids, Total Suspended Solids
	1x1- qt. HDPE

Unpreserved
	CRG Labs

	
	Hardness
	1x 500-mL HDPE 

pH < 2 with HNO3
	CRG Labs

	
	Aquatic Toxicity
	1 x 5 gallon HDPE 
	Pacific EcoRisk

	7-T

	Aquatic:


	General Mineral plus Total Suspended Solids: Chloride, Nitrite-N, Nitrate-N, Sulfate, Total Dissolved Solids, Total Suspended Solids
	1x1- qt. HDPE

Unpreserved
	CRG Labs

	
	Hardness
	1x 500-mL HDPE 

pH < 2 with HNO3
	CRG Labs

	
	Aquatic Toxicity
	1 x 5 gallon HDPE 
	Pacific EcoRisk

	8-T

	Aquatic:


	General Mineral plus Total Suspended Solids: Chloride, Nitrite-N, Nitrate-N, Sulfate, Total Dissolved Solids, Total Suspended Solids
	1x1- qt. HDPE

Unpreserved
	CRG Labs

	
	Hardness
	1x 500-mL HDPE 

pH < 2 with HNO3
	CRG Labs

	
	Aquatic Toxicity
	1 x 5 gallon HDPE 
	Pacific EcoRisk

	9-T

	Aquatic:


	General Mineral plus Total Suspended Solids: Chloride, Nitrite-N, Nitrate-N, Sulfate, Total Dissolved Solids, Total Suspended Solids
	1x1- qt. HDPE

Unpreserved
	CRG Labs

	
	Hardness
	1x 500-mL HDPE 

pH < 2 with HNO3
	CRG Labs

	
	Aquatic Toxicity
	1 x 5 gallon HDPE 
	Pacific EcoRisk

	10-T

	Aquatic:


	General Mineral plus Total Suspended Solids: Chloride, Nitrite-N, Nitrate-N, Sulfate, Total Dissolved Solids, Total Suspended Solids
	1x1- qt. HDPE

Unpreserved
	CRG Labs

	
	Hardness
	1x 500-mL HDPE 

pH < 2 with HNO3
	CRG Labs

	
	Aquatic Toxicity
	1 x 5 gallon HDPE 
	Pacific EcoRisk


Appendix 3: Field Log
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CHAIN-OF-CUSTODY RECORD

DATE:

Lab ID:

DESTINATION LAB:

ADDRESS:

PHONE:

FAX:

SAMPLED BY:

PROJECT: 

Calleguas Toxicity Monitoring

LWA CONTACT:

LWA PROJECT MANAGER:

Sample

Sample

Sample

Container

Date

Time

Matrix

#

Type

Pres.

SENDER COMMENTS:

RELIQUINSHED BY

Signature:

Print:

Company:

Date:

Time:

LABORATORY COMMENTS:

RECEIVED BY

Signature:

Print:

Company:

Date:

Time:

REQUESTED ANALYSIS











Client Sample ID







Notes
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 Appendix 4: Blank Chain of Custody Form
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WATER QUALITY MEASUREMENTS 			





DO (mg/L):                  pH:                 Temp (oC):                 Cond (umhos/cm):                Salinity: 		    





SAMPLE COLLECTION


Water Toxicity		Time: 				Volume: 			


Sediment Toxicity	Time: 				Volume: 			


GWQC		Time: 				Volume: 			


Organics in Water	Time: 				Volume: 			


Organics in Sediment	Time: 				Volume: 			


Other		Time: 				Volume: 			




















FLOW MEASUREMENTS / ESTIMATES 





Measured Flow: 											 





Estimated Flow: 





Mid-stream depth 			 Width of flow 			  Velocity 			





GENERAL INFORMATION





Station ID: 		Date: 				Time: 	Arrival 			


		Departure		


 Sampler’s Name(s): 									





OBSERVATIONS


Weather: 												


Floating material or debris: 										


Oil (extent): 					Water color or odor: 					


Photograph No. (if taken): 										


Recreation uses observed: 										


Other Notes (presence of algae, wildlife observations, etc.): 
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