DANA POINT HARBOR

Hydrologic Subarea 901.14

NEW 303(d) LISTINGS
Copper (dissolved) and Bacterial Indicators (please see Fact Sheet entitled “PACIFIC OCEAN SHORELINE FOR THE SAN DIEGO REGION” on pages B-71 to B-75 for rationale pertaining to the Bacterial Indicators listing recommendation)

PREVIOUS 303(d) LISTINGS
None

WATERSHED CHARACTERISTICS
Dana Point Harbor is a 215-acre waterbody in the San Juan Hydrologic Unit.  It is classified coastal water with the following beneficial uses: IND, NAV, REC1, REC2, COMM, WILD, RARE, MAR, MIGR, SPWN AND SHELL1.

WATER QUALITY OBJECTIVES NOT ATTAINED

Copper (dissolved)


The Criteria Maximum Concentration (CMC) 1-Hour Average for dissolved copper is 4.8 (g/L.  The CMC is the California Toxics Rule2 water quality criteria to protect against acute effects in aquatic life and is the highest short-term average concentration of a priority toxic pollutant not to be exceeded more than once every three years on the average.

The Criteria Continuous Concentration (CCC) 4-Day Average for dissolved copper is 3.1 (g/L.  The CCC is the California Toxics Rule2 water quality criteria to protect against chronic effects in aquatic life and is the highest 4-day average concentration not to be exceeded more than once every three years on the average.

NOAA has published Sediment Quality Guidelines3 as informal, non-regulatory guidelines for use in interpreting chemical data from analyses of sediments.  The ERL (Effects Range Low) for total copper is 34 ppm, dry weight.  It is the lowest 10th percentile and is the concentration below which adverse effects rarely occur. The ERM (Effects Range Median) for total copper is 270 ppm, dry weight. It is the 50th percentile and is the concentration above which effects frequently occur.

EVIDENCE OF IMPAIRMENT
Elevated Dissolved Copper

Data from the County of Orange’s Annual NPDES Progress Report4 indicate elevated dissolved copper concentrations in Dana Point Harbor.  Five stations were sampled within the harbor and just outside the mouth.  Data goes as far back as 1991, but samples were not analyzed for dissolved copper until the year 2000.  The permit requires only that two storm events be sampled per year.  While there is some dry weather data, it was only analyzed for total copper.  Only dissolved copper could be compared against the water quality objectives mentioned above.  The Metals Translator5 was not used to convert total copper concentrations to dissolved copper concentrations due to the uncertainty in the conversion during high flow events.  Therefore, all dissolved copper values come from storm events.

Dissolved copper data for three separate storm events has been reviewed (Table 1).  Only the first storm event had concentrations above the applicable criteria.  This occurred from 17 to 21 April 2000, when all 15 samples (3 at each of 5 sites) had concentrations above the CMC.  Pooling all 15 samples produced a mean of 28.5 (g/L and a median of 27.0 (g/L.  This median concentration was over 460% above the CMC.

During the other two storm events, dissolved copper was only detected twice (detection limit of 2.0 (g/L).  These storms occurred from 24 to 28 January 2001 and from 26 February to 2 March 2001.  The two detected values were 3.2 and 2.0 (g/L and did not exceed the CMC.  In total, 15 of 45 (33%) samples (3 of 9 at each station) exceeded the CMC (Table 1).  Only 1 of 3 (33%) storms had elevated dissolved copper concentrations, but these values were well above the applicable criteria.
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Station

17-Oct-97

7.6

DT

9.3

DT

-

-

5.2

DT

2

DT**

28-Oct-98

57.0

DT

68.0

DT

63.0

DT

77.0

DT

-

-

23-Jun-99

96.0

DT

81.0

DT

117.0

DT

81.0

DT

-

-

17-Apr-00

29.0

ST

30.0

ST

38.0

ST

33.0

ST

33.0

ST

19-Apr-00

29.0

ST

26.0

ST

22.0

ST

24.0

ST

22.0

ST

21-Apr-00

39.0

ST

37.0

ST

32.0

ST

35.0

ST

31.0

ST

24-Jan-01

3.5

ST

1.0

ST*

1.0

ST*

1.0

ST*

1.0

ST*

26-Jan-01

1.0

ST*

3.1

ST

1.0

ST*

2.4

ST

7.3

ST

28-Jan-01

8.7

ST

11.0

ST

17.0

ST

8.8

ST

1.0

ST*

26-Feb-01

8.1

ST

22.0

ST

1.0

ST*

1.0

ST*

1.0

ST*

28-Feb-01

1.0

ST*

1.0

ST*

1.0

ST*

1.0

ST*

1.0

ST*

2-Mar-01

1.0

ST*

1.0

ST*

1.0

ST*

1.0

ST*

1.0

ST*

17-Apr-00

27.0

SF

28.0

SF

26.0

SF

30.0

SF

21.0

SF

19-Apr-00

27.0

SF

25.0

SF

21.0

SF

22.0

SF

20.0

SF

21-Apr-00

39.0

SF

37.0

SF

35.0

SF

40.0

SF

30.0

SF

24-Jan-01

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

26-Jan-01

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

2.0

SF

28-Jan-01

3.2

SF

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

26-Feb-01

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

28-Feb-01

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

2-Mar-01

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

* = Value reported as "<2.0"

** = Value reported as "<4.0"

DT = Dry, Total (total recoverable)

SF = Storm, Filtered (dissolved)

ST = Storm, Total (total recoverable)

Summary Statistics

SF (storm, filtered)

Avg =

11.2

10.7

9.8

10.9

8.7

Median =

1.0

1.0

1.0

1.0

1.0

Std Dev =

15.2

14.8

13.6

15.5

11.6

(ug/L)

DAPTHE

DAPTEB

DAPTWB

DAPTLR

DAPTLB

(ug/L)

(ug/L)

(ug/L)

(ug/L)


Lab QA / QC Concerns

The County of Orange’s contracted lab used EPA Method 200.8, an ICP/MS method commonly used for the detection of dissolved copper in drinking water.  This method directs the analyst to correct for problems known to occur due to salt matrix interference.  Phone conversations with lab managers at the contracted laboratory verified that salt matrices are not removed prior to testing.  Therefore, it is likely that the data reported in Table 1 are incorrect.

EPA Region 9 has started an intercalibration study with several labs, including the County of Orange’s contracted lab.  The goal was to evaluate accuracy and recovery of metals within seawater and estuarine samples.  The standard reference materials, which contain known concentrations of metals, come from the National Research Council of Canada (NRCC).  The NRCC and County of Orange’s results for the same concentration of copper are presented in Table 2.  Comparison of the results show the County of Orange’s contracted lab to report much higher concentrations than the NRCC and provides evidence of the over estimation of dissolved copper when salt matrices are not removed.  To date, limited data from this intercalibration study were reported and can be compared.  While this preliminary quality assurance check suggests the contracted lab cannot produce a reliable dissolved copper result in seawater, the evidence presented is not so compelling that the data is considered invalid.  Strong and conclusive evidence must be presented before a data set is disregarded.  However, the data from the contracted lab must be viewed with caution.
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NRCC*

Orange Co. Result

Sample ID

Cu (mg/L)

Cu (mg/L)

35 ppt salinity

0.517

<2.0

15 ppt salinity

1.55

5.0

7 ppt salinity

0.71

9.6

<2 ppt salinity

1.81

5.3

*NRCC = National Research Council Canada standard reference material

Sediment Copper Concentrations

Sediment copper concentration data is available and helps in understanding the copper situation in Dana Point Harbor6.  Sediment copper concentrations are not the basis for this listing decision, but add to the weight of evidence and confirm that copper is present in the harbor at levels sufficient to accumulate in sediment.  Sediment copper is measured as total copper and has been collected by the Dana Point Shipyard.  The laboratory contracted by Orange Co. was not one of the laboratories that analyzed these sediment samples for copper.  Sample locations exist adjacent to the shipyard and at three reference sites within the harbor.  Data is available for October 1992 to August 1994, July of 2000 and July of 2001 (Table 3).  The earlier dates have much lower concentrations that occasionally exceed the ERM, but never exceed the more stringent ERL criteria (Figure 1).  The samples taken during 2000 and 2001 indicate that 25 of 25 samples (100%) exceeded the ERL and 14 of 25 (56%) exceeded the ERM (Figure 2).  For all samples and dates, 37 of 62 (60%) samples exceeded the ERL and 18 of 62 (29%) exceeded the ERM.
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Station

DPS-01

DPS-02

DPS-03

DPS-04

 DPS-05

DPS-06

REF-DPS-01

REF-DPS-02

REF-DPS-03

IS-DPS-01

Copper

Copper

Copper

Copper

Copper

Copper

Copper

Copper

Copper

Copper

Sampling 

Date

(mg/kg) 

dry

(mg/kg) 

dry

(mg/kg) 

dry

(mg/kg) 

dry

(mg/kg) 

dry

(mg/kg) 

dry

(mg/kg) dry

(mg/kg) dry

(mg/kg) dry

(mg/kg) 

dry

26-Oct-92

13.8

12

16

10.1

5.6

18.1

3.8

5.6

-

10.4

27-Jul-93

23

19

19

15

19

37

5.1

6.6

-

12

3-Dec-93

99

39

54

30

35

82

12

22

-

33

4-Aug-94

138

67

96

55

41

175

18

29

30

49

12-Jul-00

768

573

573

-

-

888

606.5

238.7

71.3

-

11-Jul-01

72

-

579

-

-

533

585

229

57

-

11-Jul-01

95

-

429

-

-

609

472

258

62

-

11-Jul-01

86

-

507

-

-

808

637

246

84

-

( - ) = not sampled
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Best Professional Judgement

Knowledge of the inherent nature of anti-fouling copper paints used on boat hulls is also considered evidence.   By their very design, these paints leach copper into the surrounding water as a means of controlling bio-fouling organisms.  In an area of high boat densities, such as Dana Point Harbor, it is likely that the aquatic environment contains high dissolved copper concentrations.  Perhaps for more than any other listing, this type of anecdotal evidence must be considered and weigh strongly in favor of 303(d) listing.

Summary of Evidence of Impairment

Copper is a commonly used pesticide in anti-fouling paints used on ocean vessels.  

There is only limited direct evidence of elevated dissolved copper concentrations in Dana Point Harbor.  One storm event resulted in all the direct evidence of exceedances and there is limited evidence that the data may not be valid due to analytical errors at the contracted laboratory.  However, during the one storm event, 100% of the samples exceeded the CMC by a large margin.  Considering all three-storm events, one-third of the samples exceeded the CMC.  In addition, total copper concentrations are now above the ERM at over half the stations sampled and exceed the ERL at all the stations.  Finally, the intrinsic nature of a marina filled with boats that are coated with copper based anti fouling paints provides additional evidence that Dana Point Harbor has a dissolved copper problem.  All of these lines of evidence constitute the weight of evidence that leads to the conclusion that the aquatic life beneficial uses of Dana Point Harbor are likely to be impaired due to elevated copper concentrations in the water column.

All of the above violations are expected to impair the WILD, RARE, MAR, MIGR, SPWN and SHELL beneficial uses.

EXTENT OF IMPAIRMENT
Copper (dissolved)
The 5 water column sampling stations are distributed through out the entire harbor, including the mouth.  The sediment sampling stations are also distributed through out the harbor.  Finally, ships coated with copper-based anti-fouling paints are docked through out the harbor.  Therefore, the entire harbor is listed as impaired for dissolved copper.

POTENTIAL SOURCES
Copper (dissolved)
The California Regional Water Quality Control Board, San Diego Region’s Draft Copper TMDL (Total Maximum Daily Load)7 has identified recreational boats as the major source of copper contamination to marina waters in San Diego Bay.  This ongoing TMDL addresses elevated concentrations of dissolved copper in the Shelter Island Yacht Basin portion of San Diego Bay.  Urban runoff is also considered a potential source.

TMDL PRIORITY
Copper (dissolved)
Low

INFORMATION SOURCES
Water Quality Objectives 

1 Water Quality Control Plan for the San Diego Basin (9), 1994.  California Regional Water Quality Control Board, San Diego Region.

2 California Toxics Rule (Federal Register, 40 CFR, Part 131, Water Quality Standards; Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California), May, 2000.  Environmental Protection Agency.

3  National Oceanic and Atmospheric Administration, 2000.  Sediment Quality Guidelines.  Office of Response and Restoration.  http://response.restoration.noaa.gov/cpr/sediment/SQGs.html

5  Environmental Protection Agency, 1993.  The Metals Translator: Guidance for Calculating a Total Recoverable Permit Limit from a Dissolved Criterion.  EPA 823-B-96-007.

7 California Regional Water Quality Control Board, San Diego Region, 2001.  Draft Staff Report for Copper TMDL in Shelter Island Yacht Basin.  December 2001. 

Data Sources

4 NPDES Annual Progress Report, County of Orange.  November, 2000. Orange County Board of Supervisors. California Regional Water Quality Control Board, San Diego Region: Order No. 96-03.

6  Burns and McDonnell Engineers, 2001.  Annual Sediment Sampling Report for Dana Point Shipyard.  Project Number 23879.  San Diego, CA.  In compliance with California Regional Water Quality Control Board, San Diego Region Order No. 2000-212.
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Station

17-Oct-97

7.6

DT

9.3

DT

-

-

5.2

DT

2

DT**

28-Oct-98

57.0

DT

68.0

DT

63.0

DT

77.0

DT

-

-

23-Jun-99

96.0

DT

81.0

DT

117.0

DT

81.0

DT

-

-

17-Apr-00

29.0

ST

30.0

ST

38.0

ST

33.0

ST

33.0

ST

19-Apr-00

29.0

ST

26.0

ST

22.0

ST

24.0

ST

22.0

ST

21-Apr-00

39.0

ST

37.0

ST

32.0

ST

35.0

ST

31.0

ST

24-Jan-01

3.5

ST

1.0

ST*

1.0

ST*

1.0

ST*

1.0

ST*

26-Jan-01

1.0

ST*

3.1

ST

1.0

ST*

2.4

ST

7.3

ST

28-Jan-01

8.7

ST

11.0

ST

17.0

ST

8.8

ST

1.0

ST*

26-Feb-01

8.1

ST

22.0

ST

1.0

ST*

1.0

ST*

1.0

ST*

28-Feb-01

1.0

ST*

1.0

ST*

1.0

ST*

1.0

ST*

1.0

ST*

2-Mar-01

1.0

ST*

1.0

ST*

1.0

ST*

1.0

ST*

1.0

ST*

17-Apr-00

27.0

SF

28.0

SF

26.0

SF

30.0

SF

21.0

SF

19-Apr-00

27.0

SF

25.0

SF

21.0

SF

22.0

SF

20.0

SF

21-Apr-00

39.0

SF

37.0

SF

35.0

SF

40.0

SF

30.0

SF

24-Jan-01

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

26-Jan-01

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

2.0

SF

28-Jan-01

3.2

SF

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

26-Feb-01

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

28-Feb-01

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

2-Mar-01

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

1.0

SF*

* = Value reported as "<2.0"

** = Value reported as "<4.0"

DT = Dry, Total (total recoverable)

SF = Storm, Filtered (dissolved)

ST = Storm, Total (total recoverable)

Summary Statistics

SF (storm, filtered)

Avg =

11.2

10.7

9.8

10.9

8.7

Median =

1.0

1.0

1.0

1.0

1.0

Std Dev =

15.2

14.8

13.6

15.5

11.6

(ug/L)

DAPTHE

DAPTEB

DAPTWB

DAPTLR

DAPTLB

(ug/L)

(ug/L)

(ug/L)

(ug/L)
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Station
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Copper

Copper

Copper

Copper

Copper

Copper

Copper

Copper

Copper

Copper

Sampling 

Date

(mg/kg) 

dry

(mg/kg) 

dry

(mg/kg) 

dry

(mg/kg) 

dry

(mg/kg) 

dry

(mg/kg) 

dry

(mg/kg) dry

(mg/kg) dry

(mg/kg) dry

(mg/kg) 

dry

26-Oct-92

13.8

12

16

10.1

5.6

18.1

3.8

5.6

-

10.4

27-Jul-93

23

19

19

15

19

37

5.1

6.6

-

12

3-Dec-93

99

39

54

30

35

82

12

22

-

33

4-Aug-94

138

67

96

55

41

175

18

29

30

49

12-Jul-00

768

573

573

-

-

888

606.5

238.7

71.3

-

11-Jul-01

72

-

579

-

-

533

585

229

57

-

11-Jul-01

95

-

429

-

-

609

472

258

62

-

11-Jul-01

86

-

507

-

-

808

637

246

84

-

( - ) = not sampled
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Orange Co. Result
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Cu (mg/L)

Cu (mg/L)

35 ppt salinity

0.517

<2.0

15 ppt salinity

1.55

5.0

7 ppt salinity

0.71

9.6

<2 ppt salinity

1.81

5.3

*NRCC = National Research Council Canada standard reference material
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Sed Data

		Table 3: Sediment Copper Concentrations in Dana Point Harbor

				Station

				DPS-01		DPS-02		DPS-03		DPS-04		DPS-05		DPS-06		REF-DPS-01		REF-DPS-02		REF-DPS-03		IS-DPS-01

				Copper		Copper		Copper		Copper		Copper		Copper		Copper		Copper		Copper		Copper

		Sampling Date		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry

		26-Oct-92		13.8		12		16		10.1		5.6		18.1		3.8		5.6		-		10.4

		27-Jul-93		23		19		19		15		19		37		5.1		6.6		-		12

		3-Dec-93		99		39		54		30		35		82		12		22		-		33

		4-Aug-94		138		67		96		55		41		175		18		29		30		49

		12-Jul-00		768		573		573		-		-		888		606.5		238.7		71.3		-

		11-Jul-01		72		-		579		-		-		533		585		229		57		-

		11-Jul-01		95		-		429		-		-		609		472		258		62		-

		11-Jul-01		86		-		507		-		-		808		637		246		84		-

		( - ) = not sampled

				Concentration below which adverse effects rarely occur.

				10th percentile

				Concentration above which effects frequently occur.

				50th percentile

		Summary

		37 of 62 (60%) samples exceeded ERL

		18 of 62 (29%) samples exceeded ERM



&LDana Pt. Shipyard Sediment Copper&ROrder No. 2000-212 and NPDES Permit No. CA0109118



Cu Graph-all sites

		33903		33903		33903		33903		33903		33903		33903		33903		33903		34550

		34177		34177		34177		34177		34177		34177		34177		34177		34177		36719

		34306		34306		34306		34306		34306		34306		34306		34306		34306		37083
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All data

		Table 1 - Dana Point Harbor NPDES Annual Data

				EC		Trubidity		pH		NO3		NH3-N (NH3)		TKN		PO4		o-PO4		TSS		VSS		Cd		Cr		Cu		Pb		Ni		Ag		Zn		Hardness

				(umhos)		(NTU)				(mg/L)		(mg/L)		(mg/L)		(mg/L)		(mg/L)		(mg/L)		(mg/L)		(ug/L)		(ug/L)		(ug/L)		(ug/L)		(ug/L)		(ug/L)		(ug/L)		(mg/L)

				?		225		6.0 - 9.0		?		6000 (7285.8)		?		?		?		?		?		10		20		30		20		50		7		200		?

																								9.3		50		3.1		8.1		8.2				81

						none		none				none												none		none		4 of 9 (44%) Avg=39.0 Med=29.0		none		none		none		none

																												4 day avg = 31ug/L

						none		none				none												none		none		4 of 9 (44%) Avg=37.9 Med=30.0		none		none		none		none

																												4 day avg = 30ug/L

						none		none				none												none		none		5 of 8 (63%) Avg=169.3 Med=33.5		none		none		none		none

																												4 day avg = 27.3ug/L

						none		none				none												none		none		5 of 9 (56%) Avg=38.6 Med=33.0		none		none		none		none

																												4 day avg = 29ug/L

						none		none				none												none		none		2 of 7 (29%) Avg=22.4 Med=22.0		none		none		none		none

																												4 day avg = 24ug/L

		* All standard exceedances based upon Ocean Plan Instantaneous Limits





Stats

		Table 1: Copper, dissolved

		Station		DAPTEB				DAPTWB				DAPTLR				DAPTLB				DAPTHE

				(ug/L)				(ug/L)				(ug/L)				(ug/L)				(ug/L)

		17-Oct-97		7.6		DT		9.3		DT		-		-		5.2		DT		2		DT**

		28-Oct-98		57.0		DT		68.0		DT		63.0		DT		77.0		DT		-		-

		23-Jun-99		96.0		DT		81.0		DT		117.0		DT		81.0		DT		-		-

		17-Apr-00		29.0		ST		30.0		ST		38.0		ST		33.0		ST		33.0		ST

		19-Apr-00		29.0		ST		26.0		ST		22.0		ST		24.0		ST		22.0		ST

		21-Apr-00		39.0		ST		37.0		ST		32.0		ST		35.0		ST		31.0		ST

		24-Jan-01		3.5		ST		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*

		26-Jan-01		1.0		ST*		3.1		ST		1.0		ST*		2.4		ST		7.3		ST

		28-Jan-01		8.7		ST		11.0		ST		17.0		ST		8.8		ST		1.0		ST*

		26-Feb-01		8.1		ST		22.0		ST		1.0		ST*		1.0		ST*		1.0		ST*

		28-Feb-01		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*

		2-Mar-01		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*

		17-Apr-00		27.0		SF		28.0		SF		26.0		SF		30.0		SF		21.0		SF

		19-Apr-00		27.0		SF		25.0		SF		21.0		SF		22.0		SF		20.0		SF

		21-Apr-00		39.0		SF		37.0		SF		35.0		SF		40.0		SF		30.0		SF

		24-Jan-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		26-Jan-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		2.0		SF

		28-Jan-01		3.2		SF		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		26-Feb-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		28-Feb-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		2-Mar-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		4-day avg

		17-21 Apr, 00		31.0		SF		30.0		SF		27.3		SF		29.0		SF		24.0		SF

		* = Value reported as "<2.0"								** = Value reported as "<4.0"

		Summary Statistics

		ST  (storm, total recoverable)

		Avg =		13.4				14.7				12.7				11.9				10.9

		Median =		8.1				11.0				1.0				2.4				1.0

		Std Dev =		14.8				14.2				15.0				14.6				13.8

		SF (storm, filtered)

		Avg =		11.2				10.7				9.8				10.9				8.7

		Median =		1.0				1.0				1.0				1.0				1.0

		Std Dev =		15.2				14.8				13.6				15.5				11.6

		California Toxics Rule

		Criteria Continuous Concentration (CCC), 4 Day Average (dissolved) = 3.1 ug/L

		CCC = the water quality criteria to protect against chronic effects in aquatic life and is the highest in stream concentration of a 4-day average not to be exceeded more than once every three years on the average.

		Criteria Maximum Concentration (CMC), 1 Hour Average (dissolved) = 4.8 ug/L

		CMC = the water quality criteria to protect against acute effects in aquatic life and is the highest in stream concentration of a priority toxic pollutant consisting of a short-term average not be exceeded more than once every three years on the average.

		Summary

		The CCC was exceeded during the period 17 - 21 April, 2000

		The CMC was exceeded in 3 of 9 (33%) samples collected at each of the 5 sites (15 of 45 total)

		All exceedances occured during storm events.





Stats (2)

		Table 1

		Station		DAPTEB				DAPTWB				DAPTLR				DAPTLB				DAPTHE

				(ug/L)				(ug/L)				(ug/L)				(ug/L)				(ug/L)

		17-Oct-97		7.6		DT		9.3		DT		-		-		5.2		DT		2		DT**

		28-Oct-98		57.0		DT		68.0		DT		63.0		DT		77.0		DT		-		-

		23-Jun-99		96.0		DT		81.0		DT		117.0		DT		81.0		DT		-		-

		17-Apr-00		29.0		ST		30.0		ST		38.0		ST		33.0		ST		33.0		ST

		19-Apr-00		29.0		ST		26.0		ST		22.0		ST		24.0		ST		22.0		ST

		21-Apr-00		39.0		ST		37.0		ST		32.0		ST		35.0		ST		31.0		ST

		24-Jan-01		3.5		ST		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*

		26-Jan-01		1.0		ST*		3.1		ST		1.0		ST*		2.4		ST		7.3		ST

		28-Jan-01		8.7		ST		11.0		ST		17.0		ST		8.8		ST		1.0		ST*

		26-Feb-01		8.1		ST		22.0		ST		1.0		ST*		1.0		ST*		1.0		ST*

		28-Feb-01		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*

		2-Mar-01		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*

		17-Apr-00		27.0		SF		28.0		SF		26.0		SF		30.0		SF		21.0		SF

		19-Apr-00		27.0		SF		25.0		SF		21.0		SF		22.0		SF		20.0		SF

		21-Apr-00		39.0		SF		37.0		SF		35.0		SF		40.0		SF		30.0		SF		All

		Avg =		31.0				30.0				27.3				30.7				23.7				28.5

		Median =		27.0				28.0				26.0				30.0				21.0				27.0

		% med above CMC		462.5%				483.3%				441.7%				525.0%				337.5%				462.5%

		24-Jan-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		26-Jan-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		2.0		SF

		28-Jan-01		3.2		SF		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		26-Feb-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		28-Feb-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		2-Mar-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		* = Value reported as "<2.0"								** = Value reported as "<4.0"

		DT = Dry, Total (total recoverable)

		SF = Storm, Filtered (dissolved)								ST = Storm, Total (total recoverable)

		Summary Statistics

		SF (storm, filtered)

		Avg =		13.7				13.2				12.1				13.7				10.5

		Median =		3.9				2.9				2.7				3.1				2.7

		Std Dev =		15.0				14.7				13.6				15.4				11.4

		California Toxics Rule

		Criteria Continuous Concentration (CCC), 4 Day Average (dissolved) = 3.1 ug/L

		CCC = the water quality criteria to protect against chronic effects in aquatic life and is the highest in stream concentration of a 4-day average not to be exceeded more than once every three years on the average.

		Criteria Maximum Concentration (CMC), 1 Hour Average (dissolved) = 4.8 ug/L

		CMC = the water quality criteria to protect against acute effects in aquatic life and is the highest in stream concentration of a priority toxic pollutant consisting of a short-term average not be exceeded more than once every three years on the average.

		Summary

		The CCC was exceeded during the period 17 - 21 April, 2000

		The CMC was exceeded in 3 of 9 (33%) samples collected at each of the 5 sites (15 of 45 total)

		All exceedances occured during storm events.





%st as sf

		Copper, dissolved						When dissolved copper was detected, how much of the total copper did it constitute?

		Station		DAPTEB						DAPTWB						DAPTLR						DAPTLB						DAPTHE

				(ug/L)						(ug/L)						(ug/L)						(ug/L)						(ug/L)

		Date		ST		SF		%ST as SF		ST		SF		%ST as SF		ST		SF		%ST as SF		ST		SF		%ST as SF		ST		SF		%ST as SF

		17-Apr-00		29.0		27.0		93.1%		30.0		28.0		93.3%		38.0		26.0		68.4%		33.0		30.0		90.9%		33.0		21.0		63.6%

		19-Apr-00		29.0		27.0		93.1%		26.0		25.0		96.2%		22.0		21.0		95.5%		24.0		22.0		91.7%		22.0		20.0		90.9%

		21-Apr-00		39.0		39.0		100.0%		37.0		37.0		100.0%		32.0		35.0		109.4%		35.0		40.0		114.3%		31.0		30.0		96.8%

		24-Jan-01		3.5		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		26-Jan-01		1.0*		1.0*				3.1		1.0*				1.0*		1.0*				2.4		1.0*				7.3		2.0		27.4%

		28-Jan-01		8.7		3.2		36.8%		11.0		1.0*				17.0		1.0*				8.8		1.0*				1.0*		1.0*

		26-Feb-01		8.1		1.0*				22.0		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		28-Feb-01		1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		2-Mar-01		1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		Average =						80.7%						96.5%						91.1%						99.0%						69.7%

		Std Dev =						29.5%						3.3%						20.8%						13.3%						31.7%

		Total Average =				86.0%

		Total Std Dev =				23.65%

		ST = Storm, total copper

		SF = Storm, dissolved copper





Chart theor sf

		35720		7.719		52.29		4.316		27.39

		36096		56.44		97.11		63.91		18.26

		36334		67.23		31.54		67.23		25.73

		36633		24.9		18.26		27.39		6.059

		36635		21.58		26.56		19.92

		36637		30.71		14.11		29.05

		36915		2.573				1.992

		36919		9.13				7.304

		36948		18.26



CTR CMC = 4.8 ug/L
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Figure 1: Theoretical Dissolved Copper Concentrations
Dana Pt Harbor
Oct 97 to Mar 01
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theoretical sf

		Table 3:  Theoretical concentration of Dissolved Copper

		Station		DAPTEB						DAPTWB						DAPTLR						DAPTLB						DAPTHE

				(ug/L)						(ug/L)						(ug/L)						(ug/L)						(ug/L)

		Date		DT				Theoretical SF		DT				Theoretical SF		DT				Theoretical SF		DT				Theoretical SF		DT				Theoretical SF

		17-Oct-97		7.6				6.3		9.3				7.7		-				-		5.2				4.3		-		-		-

		28-Oct-98		57.0				47.3		68.0				56.4		63.0				52.3		77.0				63.9		-		-		-

		23-Jun-99		96.0				79.7		81.0				67.2		117.0				97.1		81.0				67.2		-		-		-

				ST		SF		Theoretical SF		ST		SF		Theoretical SF		ST		SF		Theoretical SF		ST		SF		Theoretical SF		ST		SF		Theoretical SF

		17-Apr-00		29.0		27.0		24.1		30.0		28.0		24.9		38.0		26.0		31.5		33.0		30.0		27.4		33.0		21.0		27.4

		19-Apr-00		29.0		27.0		24.1		26.0		25.0		21.6		22.0		21.0		18.3		24.0		22.0		19.9		22.0		20.0		18.3

		21-Apr-00		39.0		39.0		32.4		37.0		37.0		30.7		32.0		35.0		26.6		35.0		40.0		29.1		31.0		30.0		25.7

		24-Jan-01		3.5		1.0*		2.9		1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		26-Jan-01		1.0*		1.0*				3.1		1.0*		2.6		1.0*		1.0*				2.4		1.0*		2.0		7.3		2.0		6.1

		28-Jan-01		8.7		3.2		7.2		11.0		1.0*		9.1		17.0		1.0*		14.1		8.8		1.0*		7.3		1.0*		1.0*

		26-Feb-01		8.1		1.0*		6.7		22.0		1.0*		18.3		1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		28-Feb-01		1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		2-Mar-01		1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		Theoretical SF = 83% of ST concentration

		(US EPA 823-B-96-007 Metals Translator:  to convert salt water 1 hr. avg total Cu to dissolved Cu multiply by 0.83)

		Avg Theoretical Dsslvd Cu						25.6						26.5						40.0						27.6						19.4

		Std Deviation						25.07						22.06						31.01						25.52						9.72

		Total Theoretical Dissolved Cu =								28.0

		Std Deviation =								23.79

		Storm 1 (17-21 April, 00)

		Theoretical Avg SF=						26.8						25.7						25.5						25.5						23.8

		Std Deviation =						4.79						4.62						6.71						4.86						4.86

		Storm 2 (24-28 Jan, 01)

		Theoretical Avg SF=						7.2						5.9						14.1						4.6						6.1

		Std Deviation =						-						4.64						-						-						-

		Strom 3 (26 Feb- 2 Mar, 01)

		Theoretical Avg SF=						6.7						18.3						-						-						-

		Std Deviation =						-						-						-						-						-

		ST = Storm, total copper

		SF = Storm, dissolved copper

		DT = Dry, total copper





Interlab comp

		Table 2: Interlab Comparison of Copper Concentrations

				EPA Result		Wek Result

		Sample ID		Cu (mg/L)		Cu (mg/L)		Factor Above EPA

		WR41385 (FW)		9.3		12		1.29

		WR41439 (SW)		3.44		4.9		1.42

		35 ppt salinity		0.517		<2.0		-

		15 ppt salinity		1.55		5		3.23

		7 ppt salinity		0.71		9.6		13.52

		<2 ppt salinity		1.81		5.3		2.93

		FW = fresh water				Avg above =		4.48

		SW = salt water

		Table 2: Split Sample Copper Concentrations

				NRCC*		Orange Co. Result

		Sample ID		Cu (mg/L)		Cu (mg/L)

		35 ppt salinity		0.517		<2.0

		15 ppt salinity		1.55		5.0

		7 ppt salinity		0.71		9.6

		<2 ppt salinity		1.81		5.3

		*NRCC = National Research Council Canada standard reference material
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		Table 1 - Dana Point Harbor NPDES Annual Data

				EC		Trubidity		pH		NO3		NH3-N (NH3)		TKN		PO4		o-PO4		TSS		VSS		Cd		Cr		Cu		Pb		Ni		Ag		Zn		Hardness

				(umhos)		(NTU)				(mg/L)		(mg/L)		(mg/L)		(mg/L)		(mg/L)		(mg/L)		(mg/L)		(ug/L)		(ug/L)		(ug/L)		(ug/L)		(ug/L)		(ug/L)		(ug/L)		(mg/L)

				?		225		6.0 - 9.0		?		6000 (7285.8)		?		?		?		?		?		10		20		30		20		50		7		200		?

																								9.3		50		3.1		8.1		8.2				81

						none		none				none												none		none		4 of 9 (44%) Avg=39.0 Med=29.0		none		none		none		none

																												4 day avg = 31ug/L

						none		none				none												none		none		4 of 9 (44%) Avg=37.9 Med=30.0		none		none		none		none

																												4 day avg = 30ug/L

						none		none				none												none		none		5 of 8 (63%) Avg=169.3 Med=33.5		none		none		none		none

																												4 day avg = 27.3ug/L

						none		none				none												none		none		5 of 9 (56%) Avg=38.6 Med=33.0		none		none		none		none

																												4 day avg = 29ug/L

						none		none				none												none		none		2 of 7 (29%) Avg=22.4 Med=22.0		none		none		none		none

																												4 day avg = 24ug/L

		* All standard exceedances based upon Ocean Plan Instantaneous Limits





Stats

		Table 1: Copper, dissolved

		Station		DAPTEB				DAPTWB				DAPTLR				DAPTLB				DAPTHE

				(ug/L)				(ug/L)				(ug/L)				(ug/L)				(ug/L)

		17-Oct-97		7.6		DT		9.3		DT		-		-		5.2		DT		2		DT**

		28-Oct-98		57.0		DT		68.0		DT		63.0		DT		77.0		DT		-		-

		23-Jun-99		96.0		DT		81.0		DT		117.0		DT		81.0		DT		-		-

		17-Apr-00		29.0		ST		30.0		ST		38.0		ST		33.0		ST		33.0		ST

		19-Apr-00		29.0		ST		26.0		ST		22.0		ST		24.0		ST		22.0		ST

		21-Apr-00		39.0		ST		37.0		ST		32.0		ST		35.0		ST		31.0		ST

		24-Jan-01		3.5		ST		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*

		26-Jan-01		1.0		ST*		3.1		ST		1.0		ST*		2.4		ST		7.3		ST

		28-Jan-01		8.7		ST		11.0		ST		17.0		ST		8.8		ST		1.0		ST*

		26-Feb-01		8.1		ST		22.0		ST		1.0		ST*		1.0		ST*		1.0		ST*

		28-Feb-01		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*

		2-Mar-01		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*

		17-Apr-00		27.0		SF		28.0		SF		26.0		SF		30.0		SF		21.0		SF

		19-Apr-00		27.0		SF		25.0		SF		21.0		SF		22.0		SF		20.0		SF

		21-Apr-00		39.0		SF		37.0		SF		35.0		SF		40.0		SF		30.0		SF

		24-Jan-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		26-Jan-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		2.0		SF

		28-Jan-01		3.2		SF		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		26-Feb-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		28-Feb-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		2-Mar-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		4-day avg

		17-21 Apr, 00		31.0		SF		30.0		SF		27.3		SF		29.0		SF		24.0		SF

		* = Value reported as "<2.0"								** = Value reported as "<4.0"

		Summary Statistics

		ST  (storm, total recoverable)

		Avg =		13.4				14.7				12.7				11.9				10.9

		Median =		8.1				11.0				1.0				2.4				1.0

		Std Dev =		14.8				14.2				15.0				14.6				13.8

		SF (storm, filtered)

		Avg =		11.2				10.7				9.8				10.9				8.7

		Median =		1.0				1.0				1.0				1.0				1.0

		Std Dev =		15.2				14.8				13.6				15.5				11.6

		California Toxics Rule

		Criteria Continuous Concentration (CCC), 4 Day Average (dissolved) = 3.1 ug/L

		CCC = the water quality criteria to protect against chronic effects in aquatic life and is the highest in stream concentration of a 4-day average not to be exceeded more than once every three years on the average.

		Criteria Maximum Concentration (CMC), 1 Hour Average (dissolved) = 4.8 ug/L

		CMC = the water quality criteria to protect against acute effects in aquatic life and is the highest in stream concentration of a priority toxic pollutant consisting of a short-term average not be exceeded more than once every three years on the average.

		Summary

		The CCC was exceeded during the period 17 - 21 April, 2000

		The CMC was exceeded in 3 of 9 (33%) samples collected at each of the 5 sites (15 of 45 total)

		All exceedances occured during storm events.





Stats (2)

		Table 1

		Station		DAPTEB				DAPTWB				DAPTLR				DAPTLB				DAPTHE

				(ug/L)				(ug/L)				(ug/L)				(ug/L)				(ug/L)

		17-Oct-97		7.6		DT		9.3		DT		-		-		5.2		DT		2		DT**

		28-Oct-98		57.0		DT		68.0		DT		63.0		DT		77.0		DT		-		-

		23-Jun-99		96.0		DT		81.0		DT		117.0		DT		81.0		DT		-		-

		17-Apr-00		29.0		ST		30.0		ST		38.0		ST		33.0		ST		33.0		ST

		19-Apr-00		29.0		ST		26.0		ST		22.0		ST		24.0		ST		22.0		ST

		21-Apr-00		39.0		ST		37.0		ST		32.0		ST		35.0		ST		31.0		ST

		24-Jan-01		3.5		ST		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*

		26-Jan-01		1.0		ST*		3.1		ST		1.0		ST*		2.4		ST		7.3		ST

		28-Jan-01		8.7		ST		11.0		ST		17.0		ST		8.8		ST		1.0		ST*

		26-Feb-01		8.1		ST		22.0		ST		1.0		ST*		1.0		ST*		1.0		ST*

		28-Feb-01		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*

		2-Mar-01		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*		1.0		ST*

		17-Apr-00		27.0		SF		28.0		SF		26.0		SF		30.0		SF		21.0		SF

		19-Apr-00		27.0		SF		25.0		SF		21.0		SF		22.0		SF		20.0		SF

		21-Apr-00		39.0		SF		37.0		SF		35.0		SF		40.0		SF		30.0		SF

		24-Jan-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		26-Jan-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		2.0		SF

		28-Jan-01		3.2		SF		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		26-Feb-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		28-Feb-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		2-Mar-01		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*		1.0		SF*

		* = Value reported as "<2.0"								** = Value reported as "<4.0"

		DT = Dry, Total (total recoverable)

		SF = Storm, Filtered (dissolved)								ST = Storm, Total (total recoverable)

		Summary Statistics

		SF (storm, filtered)

		Avg =		11.2				10.7				9.8				10.9				8.7

		Median =		1.0				1.0				1.0				1.0				1.0

		Std Dev =		15.2				14.8				13.6				15.5				11.6

		California Toxics Rule

		Criteria Continuous Concentration (CCC), 4 Day Average (dissolved) = 3.1 ug/L

		CCC = the water quality criteria to protect against chronic effects in aquatic life and is the highest in stream concentration of a 4-day average not to be exceeded more than once every three years on the average.

		Criteria Maximum Concentration (CMC), 1 Hour Average (dissolved) = 4.8 ug/L

		CMC = the water quality criteria to protect against acute effects in aquatic life and is the highest in stream concentration of a priority toxic pollutant consisting of a short-term average not be exceeded more than once every three years on the average.

		Summary

		The CCC was exceeded during the period 17 - 21 April, 2000

		The CMC was exceeded in 3 of 9 (33%) samples collected at each of the 5 sites (15 of 45 total)

		All exceedances occured during storm events.





%st as sf

		Copper, dissolved						When dissolved copper was detected, how much of the total copper did it constitute?

		Station		DAPTEB						DAPTWB						DAPTLR						DAPTLB						DAPTHE

				(ug/L)						(ug/L)						(ug/L)						(ug/L)						(ug/L)

		Date		ST		SF		%ST as SF		ST		SF		%ST as SF		ST		SF		%ST as SF		ST		SF		%ST as SF		ST		SF		%ST as SF

		17-Apr-00		29.0		27.0		93.1%		30.0		28.0		93.3%		38.0		26.0		68.4%		33.0		30.0		90.9%		33.0		21.0		63.6%

		19-Apr-00		29.0		27.0		93.1%		26.0		25.0		96.2%		22.0		21.0		95.5%		24.0		22.0		91.7%		22.0		20.0		90.9%

		21-Apr-00		39.0		39.0		100.0%		37.0		37.0		100.0%		32.0		35.0		109.4%		35.0		40.0		114.3%		31.0		30.0		96.8%

		24-Jan-01		3.5		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		26-Jan-01		1.0*		1.0*				3.1		1.0*				1.0*		1.0*				2.4		1.0*				7.3		2.0		27.4%

		28-Jan-01		8.7		3.2		36.8%		11.0		1.0*				17.0		1.0*				8.8		1.0*				1.0*		1.0*

		26-Feb-01		8.1		1.0*				22.0		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		28-Feb-01		1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		2-Mar-01		1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		Average =						80.7%						96.5%						91.1%						99.0%						69.7%

		Std Dev =						29.5%						3.3%						20.8%						13.3%						31.7%

		Total Average =				86.0%

		Total Std Dev =				23.65%

		ST = Storm, total copper

		SF = Storm, dissolved copper
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theoretical sf

		Table 3:  Theoretical concentration of Dissolved Copper

		Station		DAPTEB						DAPTWB						DAPTLR						DAPTLB						DAPTHE

				(ug/L)						(ug/L)						(ug/L)						(ug/L)						(ug/L)

		Date		DT				Theoretical SF		DT				Theoretical SF		DT				Theoretical SF		DT				Theoretical SF		DT				Theoretical SF

		17-Oct-97		7.6				6.3		9.3				7.7		-				-		5.2				4.3		-		-		-

		28-Oct-98		57.0				47.3		68.0				56.4		63.0				52.3		77.0				63.9		-		-		-

		23-Jun-99		96.0				79.7		81.0				67.2		117.0				97.1		81.0				67.2		-		-		-

				ST		SF		Theoretical SF		ST		SF		Theoretical SF		ST		SF		Theoretical SF		ST		SF		Theoretical SF		ST		SF		Theoretical SF

		17-Apr-00		29.0		27.0		24.1		30.0		28.0		24.9		38.0		26.0		31.5		33.0		30.0		27.4		33.0		21.0		27.4

		19-Apr-00		29.0		27.0		24.1		26.0		25.0		21.6		22.0		21.0		18.3		24.0		22.0		19.9		22.0		20.0		18.3

		21-Apr-00		39.0		39.0		32.4		37.0		37.0		30.7		32.0		35.0		26.6		35.0		40.0		29.1		31.0		30.0		25.7

		24-Jan-01		3.5		1.0*		2.9		1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		26-Jan-01		1.0*		1.0*				3.1		1.0*		2.6		1.0*		1.0*				2.4		1.0*		2.0		7.3		2.0		6.1

		28-Jan-01		8.7		3.2		7.2		11.0		1.0*		9.1		17.0		1.0*		14.1		8.8		1.0*		7.3		1.0*		1.0*

		26-Feb-01		8.1		1.0*		6.7		22.0		1.0*		18.3		1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		28-Feb-01		1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		2-Mar-01		1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*				1.0*		1.0*

		Theoretical SF = 83% of ST concentration

		(US EPA 823-B-96-007 Metals Translator:  to convert salt water 1 hr. avg total Cu to dissolved Cu multiply by 0.83)

		Avg Theoretical Dsslvd Cu						25.6						26.5						40.0						27.6						19.4

		Std Deviation						25.07						22.06						31.01						25.52						9.72

		Total Theoretical Dissolved Cu =								28.0

		Std Deviation =								23.79

		Storm 1 (17-21 April, 00)

		Theoretical Avg SF=						26.8						25.7						25.5						25.5						23.8

		Std Deviation =						4.79						4.62						6.71						4.86						4.86

		Storm 2 (24-28 Jan, 01)

		Theoretical Avg SF=						7.2						5.9						14.1						4.6						6.1

		Std Deviation =						-						4.64						-						-						-

		Strom 3 (26 Feb- 2 Mar, 01)

		Theoretical Avg SF=						6.7						18.3						-						-						-

		Std Deviation =						-						-						-						-						-

		ST = Storm, total copper

		SF = Storm, dissolved copper

		DT = Dry, total copper





Interlab comp

		Table 2: Interlab Comparison of Copper Concentrations

				EPA Result		Wek Result

		Sample ID		Cu (mg/L)		Cu (mg/L)		Factor Above EPA

		WR41385 (FW)		9.3		12		1.29

		WR41439 (SW)		3.44		4.9		1.42

		35 ppt salinity		0.517		<2.0		-

		15 ppt salinity		1.55		5		3.23

		7 ppt salinity		0.71		9.6		13.52

		<2 ppt salinity		1.81		5.3		2.93

		FW = fresh water				Avg above =		4.48

		SW = salt water





Sheet1

		





Sheet1

		35720		7.719		52.29		4.316		27.39

		36096		56.44		97.11		63.91		18.26

		36334		67.23		31.54		67.23		25.73

		36633		24.9		18.26		27.39		6.059

		36635		21.58		26.56		19.92

		36637		30.71		14.11		29.05

		36915		2.573				1.992

		36919		9.13				7.304

		36948		18.26



CTR CMC = 4.8 ug/L

DAPTEB

DAPTWB

DAPTLR

DAPTLB

DAPTHE

Date

Theoretical Dissolved Copper Concentrations (ug/L)

Figure 1: Theoretical Dissolved Copper Concentrations
Dana Pt Harbor
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		Table 4: Sediment Copper Concentrations in Dana Point Harbor

				DPS-01		DPS-02		DPS-03		DPS-04		DPS-05		DPS-06		REF-DPS-01		REF-DPS-02		REF-DPS-03		IS-DPS-01

		Sampling		Copper		Copper		Copper		Copper		Copper		Copper		Copper		Copper		Copper		Copper

		Date		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry		(mg/kg) dry

		26-Oct-92		13.8		12		16		10.1		5.6		18.1		3.8		5.6		-		10.4

		27-Jul-93		23		19		19		15		19		37		5.1		6.6		-		12

		3-Dec-93		99		39		54		30		35		82		12		22		-		33

		4-Aug-94		138		67		96		55		41		175		18		29		30		49

		12-Jul-00		768		573		573		-		-		888		606.5		238.7		71.3		-

		11-Jul-01		72		-		579		-		-		533		585		229		57		-

		11-Jul-01		95		-		429		-		-		609		472		258		62		-

		11-Jul-01		86		-		507		-		-		808		637		246		84		-

				Data assembled from studies performed throughout North America.  Saltwater only.

				Concentration below which adverse effects rarely occur.

				10th percentile

				Concentration above which effects frequently occur.

				50th percentile

		Summary

		37 of 62 (60%) samples exceeded ERL

		18 of 62 (29%) samples exceeded ERM
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Figure 2: Copper in Dana Pt. Harbor Sediments - Reference Sites
(Oct 92 - July, 01)
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