
UNIVERSITY  OF  CALIFORNIA,  DAVIS

[image: image1.wmf][image: image2.wmf][image: image3.wmf]
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           June 10, 2004


	
	


Dear Craig: 

Please accept the enclosed documentation in support of placing the lower Santa Maria River on the California Clean Water Act Section 303(d) List.  As you may know, we have been conducting water and sediment quality studies in the Santa Maria River since July 2002.  This work is part of coastal river monitoring studies supported by the SWRCB and the Central Coast Regional Water Quality Control Board, in San Luis Obispo.  These studies have found water column and sediment toxicity at two stations in the lower Santa Maria River watershed, and chemical analyses and associated Toxicity Identification Evaluation studies demonstrate the toxicity is due to agricultural pesticides.  These studies are consistent with previous Bay Protection and Toxic Cleanup Program data demonstrating sediment and toxicity associated with elevated pesticide concentrations in the Santa Maria River estuary, and with more recent Regional Board data showing elevated concentrations of pesticides in tissues of sand crabs collected at stations adjacent to the estuary.  Together, these data indicate impaired beneficial uses in the lower Santa Maria River.  Given the importance of this estuary as habitat for threatened and endangered fish and bird species, we feel it is important steps are taken to address this impairment.  

I have enclosed excel files of our 2002 and 2003 data from two stations: Orcutt Creek (ORC) which is a tributary to the lower Santa Maria River, and Santa Maria River (SMA).  These files contain sediment chemistry data, sediment toxicity test results with the amphipod Hyalella azteca, and TIE results with sediment.  These files also contain water chemistry data, water toxicity tests with Ceriodaphnia dubia, and water column TIE results.  I have also included data from the separate Regional Board study that monitored pesticide concentrations in sand crabs, and refer you to the Region 3 BPTCP report for supplemental sediment data in support of this listing.  We are providing this information to your unit to include the Santa Maria River on the 303(d) list and to initiate the TMDL process.

Please contact me if you have any questions.

Sincerely, 

Brian S. Anderson

6 a.  Name of person providing the information:  
Brian S. Anderson








Department of Environmental Toxicology








University of California, Davis

6 b.  Mailing address:
c/o Marine Pollution Studies Laboratory
34500 Highway 1
Monterey, CA 93940
p# 831 -624-0947
f# 831-626-1518


Email: Anderson@ucdavis.edu
6 c.  Bibliographic citations:

The primary toxicity and chemistry data provided is original data from an unpublished study supported by the State Water Resources Control Board and the Central Coast Regional Water Quality Control Board.  The contract is:  Agreement No. 00-114-250-0.  “Biological impacts from non-point source runoff to major river systems of the central California coast region”.  The final report for this project is not due until March, 2005.

Additional sand crab tissue chemistry data is orginal data from a study supported by the Central Coast Regional Water Quality Control Board and the data is presented in a draft report:  Dugan J., et al. (2004).  Monitoring of coastal contaminants using sand crabs.  Technical report to the Central Coast Regional Water Quality Control Board.

Supporting sediment chemistry and toxicity data cited is from Downing J., et al. (1998):  

Downing, J. et al. (1998).  Chemistry, toxicity and benthic community conditions in sediments of the central coast region. Final Report Bay Protection Toxic Cleanup Program.  California State Water Resources Control Board.  Sacramento, CA, USA.

6 d.  All data are submitted in Excel spreadsheet format.

6 e.  Detailed quality assurance and quality control information about sampling and analysis of all numeric data;

Quality assurance and quality control procedures for chemistry, toxicity testing and TIEs for the primary study were identical to those used in the Surface Water Ambient Monitoring Program (SWAMP).  The toxicity and chemistry laboratories participating in this study are the same labs responsible for the SWAMP QAPP, and are the labs participating in the SWAMP program.  QA/QC data fields are provided in the excel spreadsheets.

QA/QC procedures for the sand crab tissue study also followed SWAMP chemical analysis procedures.  The chemistry lab used in this study is the same lab conducting organic chemical analyses for SWAMP. 

6 f.  Water body name(s) and California water body identification number(s): Lower Santa Maria River, Hydrologic Unit 31201

6 g.  Geographic extent of the potential water quality limited segment:

Lower Orcutt Creek and the Santa Maria River from its confluence with Orcutt Creek to the mouth of the Santa Maria River estuary where it enters the Pacific Ocean.

6 h.  Pollutant(s) of concern

Nitrate

Agricultural pesticides:


Chlorpyrifos


Total DDT 


Pyrethroid pesticides (permethrin, lamda cyhalothrin, esfenvalerate)

6 i.  Applicable water quality objective or criterion

1995 Water Quality Control Plan (Basin Plan) for the Central Coast Region:
General Objectives: 

All waters shall be maintained free of toxic substances in concentrations which are toxic to, or which produce detrimental physiological responses in, human, plant, animal, or aquatic life. Compliance with the objective will be determined by use of indicator organisms, analyses of species diversity, population density, growth anomalies, toxicity bioassays of appropriate duration, or other appropriate methods.

No individual pesticide or combination of pesticides shall reach concentrations that adversely affect beneficial uses.  There shall be no increase in pesticide concentrations found in bottom sediments or aquatic life.

6 j.  Comparison of results against applicable water quality objective or criterion

Refer to the attached Table 1 (below).  Water was sampled at Orcutt Creek (ORC) and in the Santa Maria River (SMA) on four separate occasions (June 2002, September 2002, March 2003, and May 2003).  Water was toxic at both stations in September 2002 and May 2003.  Analysis of chlorpyrifos in water showed that on all occasions when water toxicity was observed, concentrations of chlorpyrifos exceeded the LC 50 for this pesticide for toxicity to Ceriodaphnia dubia.  Toxicity Identification Evaluations of water samples from Orcutt Creek and the Santa Maria River showed toxicity to C. dubia was due to chlorpyrifos.

Sediment was sampled at Orcutt Creek (ORC) and in the Santa Maria River (SMA) on two separate occasions (June 2002 and May 2003).  Sediment was toxic at both stations in both samples.  Analysis of chlorpyrifos in sediment porewater showed that on all occasions when water toxicity was observed, concentrations of chlorpyrifos exceeded the LC50 for this pesticide to the amphipod Hyalella ezteca.  Toxicity Identification Evaluations of sediment samples from Orcutt Creek and the Santa Maria River showed toxicity was due to a combination of chlorpyrifos and other pesticides, likely pyrethroid pesticides (refer to attached excel spreadsheet file).  Sediment bulk-phase chemical analyses showed elevated concentrations of chlorpyrifos, several pyrethroid pesticides, dacthal, and DDTs (refer to attached excel spreadsheet file).

Table 1.  Summary of water quality exceedances (from: Contract No. 00-114-250-0.  “Biological impacts from non-point source runoff to major river systems of the central California coast region” 

	WQ Criterion exceeded
	GPS

coordinates
	July 8,  2002
	September 3, 2002
	March 17, 2003
	May 28, 

2003

	
	
	
	
	
	

	Orcutt Creek (ORC)
	34°57.380N

120°37.722W
	
	
	
	

	
	
	
	
	
	

	Water toxicity to C. dubia
	
	
	yes (0% survival)
	
	yes (0% survival)

	Chlorpyrifos > LC50
	
	
	Yes (6.6 TUs)
	
	yes (9.2 TUs)

	Sediment Toxicity to H. azteca
	
	yes (6% survival)
	
	
	yes (0% survival)

	Elevated sediment pesticides
	
	yes
	
	
	yes

	
	
	
	
	
	

	Santa Maria River (SMA)
	34°57.618N

120°38.301W
	
	
	
	

	
	
	
	
	
	

	Water toxicity to C. dubia
	
	
	yes (0% survival)
	
	yes (0% survival)

	Chlorpyrifos > LC50
	
	
	Yes (7.6 TUs)
	
	yes (9.7 TUs)

	Sediment Toxicity to H. azteca
	
	yes (6% survival)
	
	
	yes (0% survival)

	Elevated sediment pesticides
	
	yes
	
	
	yes


TU = Toxic Unit, the measured concentration of chlorpyrifos/LC50 for chlorpyrifos toxicity to C. dubia (0.053 ug/L).

Concentrations of pesticides were also measured in sand crabs (Emerita analoga) collected at the mouth of the Santa Maria River estuary in August 2000 (Dugan et al. 2004).  These samples were collected as part of a larger coastline survey in Region 3 that collected sand crabs from a number of beaches.  The range of sampling extended from Carpenteria Beach in Ventura County at the southern end of Region 3 to Scott Creek in Santa Cruz County at the northern end of Region 3.  Concentrations of DDT in sand crab tissues at the mouth of the Santa Maria River were higher than any other site measured in Region 3, and were as high as 556 ng/g dry wt in samples nearest the Santa Maria River estuary.  Mean concentrations of total DDT in sand crabs from the Santa Maria River area were 350 ng/g (dry wt).  Results of a gradient study of tissues loads in sand crabs collected north and south of the river mouth confirmed that the Santa Maria River was the source of DDT in sand crab tissues.

These results are consistent with previous BPTCP studies that found DDT in sediments from the Santa Maria River estuary were among the highest measured in the state (Total DDT = 679.5 ug/kg dry wt., Downing et al. 1998 Section VII).  High total DDT in the sediment sample from this station corresponded with high sediment toxicity to amphipods (amphipod Eohaustorius estuarius mortality = 98%; Downing et al. 1998, Section II).  

6 k.  Designated beneficial use(s) that may be impacted by pollutant(s)

Aquatic life

Aquatic habitat

6 l.  Complete background information (metadata) for field data (i.e., when and where measurements were taken, number of samples, detection limits, etc.).

Table 2.  Summary of metadata information (from: Contract No. 00-114-250-0.  “Biological impacts from non-point source runoff to major river systems of the central California coast region”). 







Sample collection dates

	Sample metadata
	GPS

coordinates
	July 8,  2002
	September 3, 2002
	March 17, 2003
	May 28, 

2003

	
	
	
	
	
	

	Orcutt Creek (ORC)
	34°57.380N

120°37.722W
	
	
	
	

	
	
	
	
	
	

	No. water samples
	
	1
	1
	1
	1

	Chlorpyrifos water detection limit (ug/L)
	
	0.053
	0.053
	0.053
	0.053

	No. sediment samples
	
	1
	
	
	1

	Sediment pesticide detection limits
	
	0.5 – 10 ug/kg dry wt.
	
	
	0.5 – 10 ug/kg dry wt.

	
	
	
	
	
	

	Santa Maria River (SMA)
	34°57.618N

120°38.301W
	
	
	
	

	
	
	
	
	
	

	No. water samples
	
	1
	1
	1
	1

	Chlorpyrifos water detection limit (ug/L)
	
	0.053
	0.053
	0.053
	0.053

	No. sediment samples
	
	1
	
	
	1

	Sediment pesticide detection limits
	
	0.5 – 10 ug/kg dry wt.
	
	
	0.5 – 10 ug/kg dry wt.


Summary of metadata for the sand crab study are in the attached PDF report by Dugan et al. 2004.  Summary of metadata for the BPTCP study are included in the report by Downing et al. (1998).

