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STUDY OBJECTIVE

Three 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 concentrations of metals. The primary objective of the Metals Sampling and Analysis Plan (SAP) is to collect additional data for total and dissolved copper, zinc, mercury, nickel and selenium in the Calleguas Creek Watershed to supplement data used in 303(d) listing decisions. Data will be used to evaluate if current conditions exceed water quality objectives in the watershed. 

BACKGROUND

The current 303(d) listings for metals in the Calleguas Creek watershed are listed in Table 1. The listings were made in 1996 and are based on protection of aquatic life (copper, nickel and zinc), protection of human health (mercury), and the protection of wildlife (selenium). Since 1996, new data has been collected and new water quality objectives have been established, which indicate that the listed reaches may no longer be impaired by metals.

The Calleguas Creek Characterization Study collected four quarterly water quality samples between 1998 and 1999. These data indicate that water column levels for mercury, selenium and zinc are below the CTR criteria. However, for evaluating water bodies for removal from the 303(d) list, a minimum of 10 data points are needed to determine if water quality standards have been attained. It is anticipated that the data collected during the monitoring phase of this work plan will show that mercury, selenium, and zinc are meeting water quality objectives, which would justify the de-listing of these metals by the LARWQCB. However, it is possible that additional monitoring will show that these metals are not meeting standards, and will need to be addressed through a TMDL.

Table 1. 2002 303(d) Listings for Metals in the Calleguas Creek Watershed

	Name
	California Watershed
	Pollutant
	Potential Source
	Estimated Size Affected

	Calleguas Creek Reach 1 

(was Mugu Lagoon on 1998 303(d) list)
	40311000
	copper, mercury, nickel, zinc
	nonpoint/point source
	344 acres

	Calleguas Creek Reach 2 

(estuary to Potrero Rd – was Calleguas Creek Reaches 1 & 2 on 1998 303(d) list)
	40312000
	dissolved copper
	nonpoint source
	4.3 miles

	Calleguas Creek Reach 4 

(was Revolon Slough Main Branch: Mugu Lagoon to Central Avenue on 1998 303(d) list)
	40311000
	selenium
	nonpoint source
	7.2 miles


CONTACTS

The metals monitoring work is administered by the Habitat and Recreation Subcommittee of the Calleguas Creek Watershed Management Plan (WMP). The members of the WMP provide funding and oversight for the work, while Larry Walker Associates, Inc (LWA) provides technical consulting services. Contact names and phone numbers for sampling team members, laboratory personnel, and other important contacts are provided in Table 2.

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

	Kristine Corneillie
	
	(530) 753-6400
	KrisC@lwa.com

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

	Rich Gossett
	CRG Marine Labs
	(310) 533-5190
	crglabs@pacbell.net

	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

	Chris Smith
	Camrosa Sanitary District
	
	ChrisS@camrosa.com


APPROACH

Water quality samples will be collected at seven stations in the Calleguas Creek Watershed to assess the ambient concentrations of the 303(d) listed metals. A minimum of ten events will be sampled over an approximately 18-month period to provide the appropriate number of data points required for delisting consideration.

PARAMETERS TO BE SAMPLED

Table 3 lists the water quality parameters to be tested. Table 3 also lists the analytical methods, and the expected detection limits for each constituent. 

Table 3. Constituents, Methods, and Method Detection Limits

	Water Constituent
	Analytical Method
	Detection Limit*

	Copper, Total  & Dissolved
	EPA 200.8
	0.2 µg/L

	Nickel, Total & Dissolved
	EPA 200.8
	0.2 µg/L

	Zinc, Total & Dissolved
	EPA 200.8
	0.3 µg/L

	Mercury, Total & Dissolved
	EPA 1631
	0.2 ng/L

	Selenium, Total & Dissolved
	EPA 200.8
	0.5 µg/L

	Total Suspended Solids (TSS)
	EPA 160.2
	5 mg/L

	Total Dissolved Solids (TDS)
	EPA 160.1
	2 mg/L

	Hardness
	EPA 200.7
	1 mg/L

	pH
	Field Measurement
	0.1 (instrument resolution)

	Temperature
	Field Measurement
	0.1°C(instrument resolution)

	EC
	Field Measurement
	1 umho/cm (0.1 ppt)

	Salinity
	Field Measurement
	0.1 ppt


*Detection limits will be verified with labs before start-of-work.

Analytical method and laboratory selection are fundamentally important steps in constructing a monitoring program. All analyses must 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). All analyses identified in this SAP (with the exception of field measurements) will be performed by CRG Marine Laboratories in Torrance, California. CRG performs all analyses in accordance with EPA and California requirements.

SAMPLING STATIONS

Sampling station selections were based upon site visits as well as previous and present watershed sampling locations. Sampling stations are described in Table 4, and illustrated in Figure 1. While only certain metals are listed in some reaches, all five metals of concern will be sampled at each station to evaluate whether there are any watershed-wide issues, and to aid in source identification.

Table 4. Water Quality Sampling Stations

	Station ID
	Sample Type
	Site Location Description

	1-M-A
	grab
	Mugu Lagoon at 11th Street Bridge

	1-M-B
	grab
	Central Mugu Lagoon

	1-M-C
	grab
	Mugu Lagoon at Mouth

	1-M-D
	grab
	Mugu Lagoon at Laguna Road Bridge

	2-M-A
	grab
	Calleguas Creek at Potrero Road

	2-M-B
	grab
	Calleguas Creek above Mugu Lagoon

	4-M
	grab
	Revolon Slough at Wood Road
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Figure 1. Sampling Station Locations for Metals Sampling and Analysis Plan

SAMPLING SCHEDULE

The objective of the sampling schedule proposed for the SAP is to obtain a minimum of 10 data points over a 18-month period, and to collect samples during a range of weather and river conditions. Estimated sampling dates are listed in Table 5. Dates will be finalized during coordination with other monitoring efforts and analysis of tide charts.

	Table 5. Sampling Schedule

	Event
	Date
	
	Event
	Date

	1
	August 2003
	
	6
	July 2004

	2
	October 2003
	
	7
	August 2004

	3
	January 2004
	
	8
	September 2004

	4
	March 2004
	
	9
	November 2004

	5
	May 2004
	
	10
	January 2005


QUALITY ASSURANCE/QUALITY CONTROL

Quality assurance and quality control measures are built into the SAP to assure data will be credible. Extra water will be necessary for the matrix spike/matrix spike duplicate, laboratory duplicate and field duplicate analyses. Field-generated quality control samples (field duplicates and field blanks) should be submitted ‘blind’ to the laboratory. Blind samples are disguised by the use of bogus site names (i.e., Station “LW-1” for field blanks and station “LW-2” for field duplicates).

Field blanks and MS/MSD samples will be collected for the metals only. Field duplicate and laboratory duplicate analyses will be performed on all constituents. Quality control samples will be collected in accordance with the schedule in Table 6. Method blanks and standard laboratory-initiated accuracy, precision, and calibration checks will be performed by CRG Marine Labs.

Table 6. QA/QC Schedule

	
	Event

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	STATION
	M1
	FB
	
	MS
	
	FD
	
	LD
	
	FB
	

	
	M2
	FB
	MS
	FD
	LD
	
	
	
	
	
	

	
	M3
	
	
	
	
	
	FB
	MS
	FD
	LD
	

	
	M4
	FD
	
	
	MS
	
	
	FB
	
	
	LD

	
	M5
	
	LD
	
	
	FD
	
	
	MS
	
	FB

	
	M6
	
	
	FB
	
	LD
	MS
	
	
	FD
	

	
	M7
	MS
	
	
	FD
	
	LD
	
	FB
	
	


FB = Field Blank

FD = Field Duplicate

MS = Matrix Spike/Matrix Spike Duplicate

LB = Lab Duplicate

SAMPLE EVENT PREPARATION

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

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

2. Confirm scheduled sampling date with field crew, coordinate use of Camrosa Sanitary District boat with Chris Smith, and set-up sampling-day itinerary, including sample drop-off.

3. Mobilize equipment.

4. Prepare sample labels.

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

6. Calibrate field measurement units.

The following equipment should be mobilized prior to each monitoring event:

· First aid kit

· GPS unit

· Cellular phone

· Digital camera

· Clipboard / Final SAP / Contact #s

· Field log sheets on waterproof paper (see Appendix 1)

· Chain-of-custody forms (see Appendix 2)

· Powder-free nitrile or latex gloves

· Coolers for all sample bottles

· Ice

· Sample bottles (as described below)

· Certified clean sampling bailers

· Bottle labels 

· Field kit (should contain duct tape, zip-lock bags, elastic bands, zip-ties, sharpies, pencil, utility knife, screw driver, etc.)

· Conductivity/Salinity/Temperature Meter

· pH meter

· D.I. water squirt bottle for rinsing field probes

· Peristaltic pump with extra charged batteries and enough clean tubing for each sample station

Metals sampling will be performed according to EPA clean-techniques. All other samples will be collected in the same manner as the metals samples, but without the plastic double-bagging as specified in the clean-technique protocols. All bottles and tubing used with the peristaltic sampling pump will be cleaned per the appropriate EPA protocol. Batch QA/QC information on the bottle cleaning should be available from the lab to review in cases where detected values are reported with the field blanks. Bottles should be ordered from CRG as specified in Table 7, in advance of the sampling event to ensure that they are received in time.

All samples bottles will be pre-labeled, to the extent possible, before each sampling event. Pre-labeling sample bottles simplifies field activities, leaving only sample collection time, sample number, and sampling personnel names to be filled out in the field. Custom bottle labels will be produced using blank waterproof labels and labeling software. Labels should be placed on the appropriate bottles in a dry environment because attempting to apply labels to sample bottles after filling will cause problems, as labels usually do not adhere to wet bottles. The labels should be applied to the bottles rather than to the caps.

Table 7. Sample Collection Bottles

	Bottle Type
	Volume
	Analyses
	Preservation

	PE
	1 L
	Total Cu, Ni, Zn, Se
	HNO3

	PE
	1 L
	Dissolved Cu, Ni, Zn, Se 
	none

	Glass
	500 mL
	Mercury, Total
	HCl

	Glass
	500 mL
	Mercury, Dissolved
	none

	PE
	500 mL
	Total Suspended Solids (TSS)
	none

	PE
	500 mL
	Total Dissolved Solids (TDS)
	none

	PE
	500 mL
	Hardness
	HNO3


Field labels should contain the following information:

· Project Name

· Site ID (see below)

· Event Number

· Date

· Time

· Collected by_________

Sample bottles submitted to laboratories for analysis shall be labeled with the sampling site name, the date and time of sample collection, and a sample ID using the following code:

SITE – Event XX

Where:
SITE  = Station ID


XX     = Event Number (i.e., 01, 02, etc.) 

The Station ID will consist of the code listed in Table 4. 

CLEAN SAMPLING PROCEDURE

All samples for metals will be pumped at mid-stream using a peristaltic pump and protocol clean tubing, or collected as mid-stream subsurface grabs (both 1 to 2 feet below water surface) using disposable bailers. When sampling from a boat, all samples will be collected upstream of the boat, with the engine off. Clean-techniques are required to collect and handle all samples in a way that results in neither contamination, loss, or change in the chemical form of the analytes of interest. Samples are collected using rigorous protocols, based on EPA Method 1669, as summarized below:

· Samples are collected into certified clean sample bottles obtained from CRG.

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

· One person (“dirty hands”) touches and opens only the outer bag of all double-bagged sample bottles.

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

· Clean hands rinses the bottle at least two times (for samples without bottle preservation) using the following strategy: removing the bottle lid, filling the bottle approximately one-third full, replacing the bottle lid, gently shaking the bottle, and emptying the bottle.

· Clean hands then takes the sample by removing the bottle lid, filling the bottle, and replacing the bottle cap.

· After the sample is collected, the sample bottle is double bagged in the opposite order from which it was removed from the same double-bagging. 

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

· Record the time of sampling on the field log sheet.

· In order to reduce potential contamination, sample collection personnel will adhere to the following rules while collecting samples:

1. No smoking.

2. No eating.

3. Never sample near a running internal combustion engine.

4. Do not breath, sneeze, or cough in the direction of an open sample bottle.

5. Each person on the field crew should wear clean clothing that is free of dirt, grease, etc. that could contaminate sampling apparatus or sample bottles.

Filtering for dissolved metal samples will be performed at the laboratory within 6 hours of field collection using appropriately-cleaned filters. Trace metal samples will be handled using clean-techniques per the EPA 1669 method. 

FIELD MEASUREMENTS

Field measurements for conductivity, salinity, pH, and temperature will be taken at each sampling during every event. Field measurements will be made before collecting samples. The required measurements will be taken at approximately mid-stream, mid-depth at the location of greatest flow (if feasible). Field probes should be lowered to approximately mid-depth, readings taken and recorded on the field log for that station. 

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. Attach the field probe to a grab pole to reach out to collect field measurements.

FIELD PROTOCOL

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 crews will collect samples only during daylight hours. A sampling event 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 sheets (crew, day, weather, and additional notes).

4. Fill in the sampling time on the field log sheet, take field measurements, and record all readings specified on the field log sheet.

5. Take the samples indicated on the field log sheet in the manner described in the previous section of this study plan. Take additional volume and blank samples for field-initiated QA/QC samples if necessary at this site. Return the bottles to 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 collection is completed, deliver the samples to CRG Marine Labs the same day:

CRG Marine Labs

2020 Del Amo Blvd. Ste. 200

Torrance CA 90501

310.533.5190

Appendix 1

Field Log Sheet

Field Log

	GENERAL INFORMATION
	
	
	

	Station ID_________________
	Date__________________
	Time:
	Arrival__________________

	
	
	
	Departure_______________

	Site_____________________
	Sampler’s Names ____________________________________________

	
	                          ____________________________________________

	
	                          ____________________________________________

	
	


OBSERVATIONS

  Weather______________________________________________________________________________

  Floating material or debris________________________________________________________________

  Oil (extent)___________________________________________________________________________

  Water color or odor_____________________________________________________________________

Beneficial Use Observations

  Contact Recreation (wading, swimming)_____________________________________________________

  Non-contact Recreation (fishing, other)________________________________________________________

  Wildlife______________________________________________________________________________

  Other observations_____________________________________________________________________

  Photograph Number(s) [if taken]____________________________________________________________

FLOW MEASUREMENT

Measured Flow_________________________

Estimated Flow:  mid-stream depth____________ width of flow____________ estimated velocity____________

	FIELD MEASUREMENTS
	SAMPLE COLLECTION

	pH_______________
	Time____________
	Conventionals:
	Time___________

	Temp(°C)__________
	Time____________
	( TSS      ( TDS      ( Hardness

	EC (umhos/cm)________
	Time____________
	Metals:
	Time___________

	Salinity (ppt)_________
	Time____________
	( Cu        ( Ni        ( Se        ( Zn        ( Hg

	
	
	


Appendix 2

Chain of Custody Form

[image: image2.wmf]LARRY WALKER ASSOCIATES

100 E. THOUSAND OAKS BLVD STE. 124, THOUSAND OAKS, CA 91360 TEL: 805.449.0011 FAX: 805.449.0095

CHAIN-OF-CUSTODY RECORD

DATE:

Lab ID:

DESTINATION LAB:

CRG Marine Labs

ATTN: Rich Gossett

ADDRESS:

2020 Del Amo Blvd Ste 200

Torrance, CA 90501

PHONE:

310.533.5190

FAX:

310.533.5003

SAMPLED BY:

LWA Contact:

Sample

Sample

Sample

Container

Date

Time

Matrix

#

Type

Pres.

SENDER COMMENTS:

RELIQUINSHED BY

PLEASE FILTER FOR DISSOLVED METALS (0.45µM) UPON ARRIVAL

Signature:

Print:

Company:

Date:

Time:

LABORATORY COMMENTS:

RECEIVED BY

Signature:

Print:

Company:

Date:

Time:

Total Cu, Ni, Zn, Se

Project: Calleguas Metals Monitoring

Dissolved Cu, Ni, Zn, Se

Client Sample ID

REQUESTED ANALYSIS

Hardness

Notes

Total Hg

Dissolved Hg

TSS

TDS
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