BIG BEAR LAKE METALS 303(d) DELISTING PROPOSAL 

Tuesday, February 03, 2009
Waterbodies: Big Bear Lake, Grout Creek, and Knickerbocker Creek
Pollutant: Metals
Beneficial Uses: Municipal and Domestic Water Supply (MUN), Agricultural Water Supply (AGR), Groundwater Recharge (GWR), Body Contact Recreation (REC1), Non Body Contact Recreation (REC2), Warm Freshwater Aquatic Habitat (WARM), Cold Freshwater Habitat (COLD), Wildlife Habitat (WILD), Rare, Threatened, or Endangered Species (RARE)

Water Quality Objectives: List Metals that impair the beneficial uses 

Receiving Water: Big Bear Lake, Grout Creek, Knickerbocker Creek

Watershed Location: San Bernardino County

Watershed Area: 38.5 square miles

TMDL Completion Date: April 2007

Contact Person: Michael A. Perez (951) 782 - 4306 e-mail: mperez@waterboards.ca.gov
Approach:  Big Bear Lake, Grout Creek, and Knickerbocker Creek are the 303 (d) list as impaired due to metals.  Regional Board staff has reviewed available data and has compared past and more recent data to current 303 (d) listing requirements to determine the specific metals are appropriate to keep on the 303(d) list and to recommend delisting of the metals, if the data is deemed inappropriate.  Staff compared available data to protocols and procedures as described and September 2004 Water Quality Control Policy for Developing California’s Clean Water Act Section 303 (d) List, and the associated Functional Equivalent Document (FED-94).  The Water Quality Control Policy for Developing California’s Clean Water Act Section 303 (d) List (hereinafter, 303(d) Listing delisting Policy) supports staff’s recommendation to remove a majority of the metals from the 303 (d) list and to specifically identify which metal (s) should remain listed. 

Summary:  

Based on an analysis of the available data for each of the waterbodies, Regional Board staff has determined that only Big Bear Lake should be placed on the 303(d) List of Impaired Waters for mercury (based on fish tissue data).
Grout Creek was originally included on the 303(d) List due to elevated metals in Corbicula tissue.  Staff believes that Grout Creek should be delisted for metals since the listing was based on the incorrect usage of Corbicula tissue, as determined by State Water Resources Control Board staff.  

Knickerbocker Creek was also included on the 303 (d) list due to elevated metals in Corbicula tissue as well as a single total copper water column concentration which exceeded the Gold book Criteria.  Staff believes there is no data at hand in which to compare the current listing policy. 
Evaluation of Data

As specified in the 303(d) Listing Policy and FED, staff utilized several criterion and/or guidelines as shown below in the evaluation of the metals concentration within the Big Bear Lake watershed (Lake, Knickerbocker Creek, and Grout Creek).  In addition to identifying appropriate criteria, the 303(d) Listing Policy specifies minimum sample size and minimum number of exceedances to list a waterbody on the 303(d) List.  The criterion are as follows:
Water Column Data

· California Toxics Rule

Bioaccumulation Data

· Office of Environmental Health and Hazard Assessment (OEHHA) Screening Values for the Protection of Human Health form the Consumption of Fish and Shellfish (Table 4, of the Listing Policy FED).  These criterion were only applied to fish tissue values.

Sediment Data

· 303(d) Listing Policy, Section 6.1.3 states that because there are no sediment quality standards, sediment quality data should be assessed against any acceptable sediment quality guidelines (SQG’s) that have been published and peered reviewed or published by state or federal agencies.  Staff utilized sediment quality guidelines referenced in the 303(d) Listing Policy FED, Table 11.  Staff notes that exceedance of sediment guidelines in the absence of toxicity data or benthic community analysis, is not enough to support listing a waterbody on the 303(d) List.

Staff also evaluated the basis for the current listing to determine if those listings are appropriate.

Knickerbocker Creek:

Water Column:

Basis for Original Listing:  From the 1992-93 Clean Lakes Study-Phase 1 (CLS), Knickerbocker Creek was listed for copper based on one sample exceeding the US EPA’s Gold Book Freshwater Chronic Criteria from four samples taken.  No other metals exceeded Gold Book Criteria. 

It should also be noted that there was one exceedance of the Gold Book Acute and Chronic Criteria silver concentration.
Listing Criteria 1, Is Current Listing Valid: Pursuant to the current 303(d) Listing Policy, Knickerbocker Creek would not be added to the 303(d) list in accordance to Appendix A, chapter 4. 
Chapter 4 paragraph 2 states;

“All listings of water segments shall be removed from section 303(d) list if the listing was based on faulty data.  Faulty data include, but not limited to … limitations related to the analytical methods that would lead to improper conclusions regarding the water quality status of the segment.”

The water column metal concentrations presented in the 1992 & 1993 Clean Lakes Study appear to have been presented as total recoverable metal concentrations.   The Study fails to state which of the two concentrations (dissolved or total recoverable) are being presented.  It is believed that since the data was being compared to the Gold book criteria, whose criterion are based on total recoverable, the data is most probable also total recoverable. The analytical method used to determine the water column metal concentrations, EPA method 200.7, is also inconclusive since it can be used to analyze to either dissolved or total recoverable metal concentrations. Therefore, there are no current guidelines in which to compare total recoverable concentrations and as a result there is no data to list the lake under section 303(d).  
In short, if the copper data was presented in dissolved concentrations, 1exceedance, would not list the Creek under section 303(d) list of the Clean Water Act as being impaired of its beneficial uses due to copper concentrations.
Listing Criteria 2, Current California Toxics Rule (CTR) values: As is the case for the Gold Book criterion for copper, the CTR criterion for copper also varies with water hardness.  The amount that hardness affects the copper concentrations limits are shown in Table 1. 
Table 1, Dissolved Copper results from Knickerbocker Creek
	
	Hardness (mg/L)
	Sample Results

ppb, (µg/L)
	CTR –CMC ppb, (µg/L)
	CTR- CCC  ppb, (µg/L)

	May 28, 1992
	135
	ND
	17.83
	11.57

	July 28, 1992
	NM
	90.00
	NC
	NC

	August 24, 1992
	7
	ND
	1.10
	0.92 

	April 19, 1993
	69
	16.00**
	9.47
	6.52


NC: Not Calculated, ND; Non Detec, NM; Not Measured

** = equals or exceeds the CMC and/or CCC

Note-1:  There were no water column hardness  measurements taken on the July 28, 1992. Nevertheless the corresponding water hardness would need to be 752.6-mg/L in order for copper into be in compliance with the CTR    It is unlikely that the hardness in the Creek reached this concentration, therefore using best professional judgment, staff could infer that the July 28, 1992 - 90 µg/l copper water column concentration in Knickerbocker Creek could have likely exceeded the CMC.
Note-2: Although the CCC has lower concentration guidelines than the CMC, there is insufficient data to determine an exceedance or compliance of the CCC.
No Current Data to list: There is currently insufficient data from withinKnickerbocker Creek to support a listing of Copper.
Delisting of other Metals: Based upon an analysis of 1992, 1993 metal data and its evaluation in reference to the listing criteria, Knickerbocker Creek should not be included on the 303(d) for any metal.   In summary, there is insufficient data to list the creek for metals, see Appendix A for 1994 Clean Lake Study data.
Currently there is no acceptable data available to determine the creek’s health in reference to accepted fish/shellfish tissue contaminant concentration guidelines.
Sediment:

As shown in Table 2, none of the sediment samples reported in the CLS study resulted in concentrations that exceed acceptable Sediment Quality Guidelines (SQG’s).  The Guidelines must have been published and peered reviewed by state or federal agencies (see Listing, as required in Policy section 6.1.3.1. and as shown on table 12 of the listing policy).
Table 2, Sediment samples for Knickerbocker Creek

	Metals
	4/1/92 sample results ppm (mg/kg)
	FED table 12, SQG’s ppm (mg/kg) dw
	Exceedance of Criteria?

	Aluminum
	83,000
	No SQG Available
	n/a

	Arsenic
	4.5
	33
	no

	Cadmium
	0.032
	4.98
	no

	Chromium
	7.5
	111
	no

	Copper
	5.8
	149
	no

	Lead
	21
	128
	no

	Manganese
	400
	No SQG Available
	n/a

	Mercury
	Not Measured
	1.06
	n/a

	Nickel
	4.1
	48.6
	no

	Silver
	0.017
	No SQG Available
	n/a

	Zinc
	64
	459
	no


No Current Sediment Data to Support listing: 

There is insufficient sediment data to support listing of any metal. . 

Conclusion for Knickerbocker Creek:

Based on the 303(d) Listing Policy, , Knickerbocker Creek should not be placed on the section 303 (d) list for metals based on criteria specified in the Listing Policy’s Appendix A, Chapter 4 paragraphs 2, 3, and 4.

Grout Creek:

Water Column:

Two water column samples were collected in Grout Creek (May 29, 1992, and April 19, 1993).  As with Knickerbocker Creek, it is believed that the water column results were presented as total recoverable metal concentrations.  On April 19, 1993 there appears to have been a concentration exceedance of the CTR CMC criteria; however there is insufficient data (as specified in the Listing Policy, Section 3.1) from the two samples to justify the inclusion of  Grout Creek onto the 303 (d) listing for Copper.  No other metals exceeded the CTR even if these samples were evaluated as dissolved concentrations (table 3).

Table 3,Water Column results for Grout Creek
	Metal
	Date Sampled
	Hardness (mg/L)
	Sample Results

ppb, (µg/L)
	Current CTR –CMC value, ppb, (µg/L)
	Current CTR- CCC value, 

ppb, (µg/L)

	
	May 29, 1992
	47
	
	
	

	Aluminum
	“
	“
	NA
	
	

	Antimony
	“
	“
	ND
	
	

	Arsenic
	“
	“
	ND
	340
	150

	Beryllium
	“
	“
	ND
	
	

	Cadmium
	“
	“
	ND
	
	

	Chromium
	“
	“
	ND
	
	

	Copper
	“
	“
	ND
	2.53
	1.97

	Lead
	“
	“
	ND
	
	

	Manganese
	“
	“
	ND
	
	

	Mercury
	“
	“
	ND
	
	

	Nickel
	“
	“
	ND
	
	

	Selenium
	“
	“
	ND
	
	

	Silver
	“
	“
	ND
	
	

	Thiallium
	“
	“
	ND
	
	

	Zinc
	“
	“
	30.0
	61.81
	62.31

	
	April 19,1993
	17
	
	
	

	Antimony
	“
	“
	ND
	
	

	Arsenic
	“
	“
	0.82
	340
	150

	Beryllium
	“
	“
	ND
	
	

	Cadmium
	“
	“
	ND
	
	

	Chromium
	“
	“
	ND
	
	

	Copper
	“
	“
	11.0**
	2.53
	1.97

	Lead
	“
	“
	ND
	
	

	Mercury
	“
	“
	2.5
	
	

	Nickel
	“
	“
	ND
	
	

	Selenium
	“
	“
	ND
	
	

	Silver
	“
	“
	ND
	
	

	Thiallium
	“
	“
	ND
	
	

	Zinc
	“
	“
	12.0
	26.11
	26.32


             ND; Non Detec, NA; Not Analyzed
** = equals or exceeds the CMC and/or CCC

Listing Criteria 1, Is Current Listing Valid: The current listing requirements for the 303(d) list does not support the original decision of placing Grout Creek on the 303(d) list for copper.  At a minimum, 2 exceedances of the accepted criteria are required (2 exceedances are requirements for a sample group of 2-24 samples).  Therefore, based on the single data point from the 1993 sampling event, Grout Creek should not be added to the 303(d) list for copper or any other metal. 
Listing Criteria 2, Current California Toxics Rule (CTR) values: see discussion under Listing Criteria 1.  There is insufficient data to justify including Grout Creek on the 303(d) List for copper.

Delisting of other Metals: There are no other metals data within Grout Creek which fulfills the criteria on the 303(d) list and, with the exception of the one copper exceedance, no metal exceed the current CTR values.

Currently there is no acceptable data available to determine the creek’s health in reference to accepted fish and shellfish tissue contaminant concentration guidelines.
Sediment:

As shown in Table 4, sediment samples were collected on April 1, 1992 as part of the 1994 Clean Lakes Study (CLS).  None of the metal concentrations exceed acceptable sediment quality guidelines (SQG’s) that have been published and peered reviewed or published by state or federal agencies (Listing Policy, section 6.1.3.1, table 12).

Table 4, CLS sediment sampling results for Grout Creek

	Metals
	4/1/92 sample results ppm (mg/kg)
	FED table 12, SQG’s ppm (mg/kg) dw
	Exceedance of Criteria?

	Aluminum
	76,000
	No SQG Available
	n/a

	Arsenic
	0.4
	33
	no

	Cadmium
	0.015
	4.98
	no

	Chromium
	17
	111
	no

	Copper
	7
	149
	no

	Lead
	22
	128
	no

	Manganese
	340
	No SQG Available
	n/a

	Mercury
	0.0033
	1.06
	no

	Nickel
	4.9
	48.6
	no

	Silver
	0.017
	No SQG Available
	n/a

	Zinc
	39
	459
	no


Conclusion for Grout Creek:

Based on the 303(d) Listing Policy, Grout Creek should not be placed on section 303(d) list for any metal. 
Big Bear Lake:

Water Column:

From the 1992-93 Clean Lakes Study (CLS), there is one CTR CCC
 exceedance and possibly two CMC exceedances (see Table 5). In the absence of a consecutive day sample, an average of available data) cause an exceedance of the CCC.
Listing Criteria 1, Is Current Listing Valid: The current listing requirements for the 303(d) list does not support the original decision of placing copper under the 303(d) list due to insufficient and inappropriate data collected during the CLS (see conclusion for Knickerbocker creek). Therefore the lake would not be listed today given the CLS data.
Listing Criteria 2, Current California Toxics Rule (CTR) values: For a hardness range of 81 mg/l to 96 mg/l the CMC and CCC values are shown in table 5, these values are noted to be equivalent to the values found in the Gold Book Criteria.
Table 5, CLS Water Column Copper results for Big Bear Lake
	Date
	Site
	Hardness (mg/L)
	Sample Results

ppb, (µg/L)
	Current CTR –CMC value, ppb, (µg/L)
	Current CTR- CCC value, ppb, (µg/L)

	April 19, 1993

	LAKE 1 - AT DAM

	81
	8.0
	11.02
	7.48

	April 19, 1993

	LAKE 4 - EAST END

	96
	20
	12.93
	8.65

	July 28, 1992
	LAKE 2 – METCALF BAY

	NM
	20
	NC
	NC


NC: Not Calculated, ND; No Detection, NM; Not Measured

Additional Data: More recent sampling was conducted on June 2001 by BBMWD and analyzed by E.S. Babcock Laboratories.  Twenty samples from the lake (samples were taken from the photic zone and near bottom at ten locations) demonstrate no exceedance of the CTR criteria for any of the metals.  The average hardness for all ten-lake stations (sampled June 12, 2001) is 134.6 mg/L. The results are summarized in able 6.

Table6, BBMWD  June 2001Summary of dissolved metal results for Big Bear Lake – 20 samples

	Metals Analyzed (dissolved)
	Reporting Limit (μg/L)
	Sample Results (μg/L)
	CTR values calculated using 134 mg/L hardness

(μg/L)

	
	
	
	CMC
	CCC

	Arsenic
	1.0
	1.0
	340
	150

	Cadmium
	0.3
	ND
	2.68
	0.30

	Total Chromium
	0.1
	ND
	NC
	NC

	Copper
	0.5
	0.8 – 4.1
	17.7
	11.5

	Lead
	0.5
	0.5
	88.7
	3.5

	Mercury
	0.2
	0.2-0.3
	0.050

	0.050


	Selenium
	1.0
	ND
	NC
	NC

	Silver
	0.3
	ND
	NC
	NC

	Zinc
	1.0
	1.0 – 10.0
	150
	151


Current Data to Support Listing: There is only acceptable water column data to support a listing of mercury for Big Bear Lake.  Regional Board staff feels assured to delist all other metals by the included more recent water column sampling results. 
Tissue :

Fish tissue samples were recently collected on November 2000 by Chadwick Ecological Consultants and Jim Weber of Big Bear Municipal Water District (BBMWD), table 7.  There were four individual Rainbow Trout metal muscle tissue specimens and were analyzed by ACZ Laboratories, Inc., Steamboat Springs, CO.  
The results demonstrated no concentration amounts of concern.
Table7, November 2000 Rainbow Trout Muscle Tissue sampling results for Big Bear Lake

	
	Se

(ppb)
	Cu (ppm)
	Hg (ppm)
	FED table 4, OEHHA Se SV ppm 
	U.S. Fish and Wildlife Service, study Cu (ppm)
	FED table 4, OEHHA Hg SV (ppm)

	RBT #1-Muscle
	0.03
	<0.05
	<0.04
	2.0
	15
	0.3

	RBT #2-Muscle
	<0.03
	<0.05
	<0.04
	2.0
	15
	0.3

	RBT #3-Muscle
	<0.03
	<0.05
	<0.04
	2.0
	15
	0.3

	RBT #4-Muscle
	<0.03
	<0.05
	<0.04
	2.0
	15
	0.3


As part of the November 2000 sampling event, the livers of the individual trout were also analyzed for metal concentrations within the livers. Unfortunately pursuant to the 303(d) Listing Policy, Section 3.5, evaluation of tissue concentrations are to be measured as muscle tissue or whole body residues.  Liver tissues are not considered a suitable measure.  
Staff has attempted to evaluate the liver tissue data in light of the 303(d) Listing Policy specifications as follows:

Since no reference or data was found to determine the actual liver size relative to its host (the fish), RB staff believed it reasonable to calculate the size liver (in relation to the fish muscle concentration values) that would result in an exceedance of any given numerical value. The result of this calculation would assure staff’s decision as to whether there exists a threat to a beneficial use.
Table 8 depicts the November 2000 trout liver concentration results, the whole fish concentration amounts found to cause biological effects as identified by U.S. Fish and Wildlife Service, and the percent weight each liver would be required to cause an exceedance of the criteria (No muscle tissue concentrations resulted in exceedances in any of the available SV guidelines).

Table8, November 2000 Rainbow Trout liver sampling results for Big Bear Lake,

	
	Se Sample results ppb (µg/kg)
	Cu Sample results ppb (µg/kg)
	% weight of liver to whole tissue  (selenium)
	% weight of liver to whole tissue  (copper)
	FED table 4, OEHHA Se SV ppb (μg/kg)
	U.S. Fish and Wildlife Service, study Cu (ppb)

	RBT #1-Liver
	2,100
	34,700
	1700
	74
	2,000
	15,000

	RBT #2-Liver
	1,200
	35,200
	NE
	72
	2,000
	15,000

	RBT #3-Liver
	4,100
	97,800
	81
	17
	2,000
	15,000

	RBT #4-Liver
	400
	12,400
	NE
	NE
	2,000
	15,000


Until more direct data can be obtained on fish liver to body size and a guideline for copper tissue concentration is developed, the above data is basically informational data on the conditions of lake.
On June 2001 an additional study provided fish muscle tissues of eight individual rainbow trout.  These samples were collected by the California Department of Fish & Game, Moss Landing and were analyzed by ACZ Laboratories, Inc. The results demonstrated no metal concentration amounts of concern (see table 9).

On October 15, 2002 the California Department of Fish & Game, Moss Landing, collected and analyzed muscle fish tissues of eight individual rainbow trout by an electro fishing boat near the mouth of Summit Creek (MWDC5 Summit Creek).  The fish were analyzed by ACZ Laboratories, Inc. (see table 10).  As on the previous table, no metal concentration amounts are of concern.
Table 9, June 2001 Rainbow Trout muscle tissue sampling results for Big Bear Lake
	Sample (wet wt.)
	% moist
	Se

(ppb)
	Cu (ppm)
	Hg (ppm)
	FED table 4, OEHHA Se SV ppm (mg/kg)
	U.S. Fish and Wildlife Service, study Cu (ppm)
	FED table 4, OEHHA Hg SV ppm

	RBT #1
	72.7
	0.11
	<0.55
	  0.035
	2.0
	15
	0.3

	RBT #2
	78.0
	0.24
	<0.44
	<0.018
	2.0
	15
	0.3

	RBT #3
	76.5
	0.24
	<0.47
	<0.019
	2.0
	15
	0.3

	RBT #4
	76.2
	0.29
	<0.48
	<0.019
	2.0
	15
	0.3

	RBT #5
	74.7
	0.23
	  0.51
	  0.020
	2.0
	15
	0.3

	RBT #6
	75.3
	0.22
	<0.49
	  0.027
	2.0
	15
	0.3

	RBT #7
	75.9
	0.19
	<0.48
	  0.019
	2.0
	15
	0.3

	RBT #8
	76.4
	0.17
	  0.47
	  0.021
	2.0
	15
	0.3

	
	
	
	
	
	
	
	


Table 10, October 2002 Rainbow Trout muscle tissue sampling results for Big Bear Lake

	Sample (wet wt.)
	Se

(ppm)
	Cu (ppm)
	Hg (ppm)
	FED table 4, OEHHA Se SV ppm (mg/kg)
	U.S. Fish and Wildlife Service, study Cu (ppm)
	FED table 4, OEHHA Hg SV ppm

	RBT #1
	<0.05
	0.80
	<0.05
	2.0
	15
	0.3

	RBT #2
	<0.05
	0.50
	<0.05
	2.0
	15
	0.3

	RBT #3
	  0.13
	0.60
	<0.05
	2.0
	15
	0.3

	RBT #4
	<0.05
	0.40
	<0.05
	2.0
	15
	0.3

	RBT #5
	<0.05
	0.40
	<0.05
	2.0
	15
	0.3

	RBT #6
	  0.05
	0.40
	<0.05
	2.0
	15
	0.3

	RBT #7
	<0.05
	0.40
	<0.05
	2.0
	15
	0.3

	RBT #8
	  0.11
	0.50
	<0.05
	2.0
	15
	0.3

	
	
	
	
	
	
	


On October 15, 2002 the California Department of Fish & Game, Moss Landing, also collected Largemouth Bass for fish muscle tissue analysis.  The results are for five composites made up of six fish. The six largemouth bass in each of the composites were collected from each of the five sites across Big Bear Lake (for a total of 30 specimens), and analyzed as one composite for each site.  The muscle fish tissue results were compared to the same criteria as shown in tables 7, 8, and 9.  There is no exceedance of metal available criteria with the exception of Mercury (see able 11).  
Wet weight muscle tissue concentrations exceeded OEHHA’s mercury Screening Value (SV) in all five composites. Therefore, based on these fish tissue results, and according to the 303(d) Listing Policy, Big Bear Lake should be listed for mercury.
Table 11, Trace Metal Analyses of Largemouth Bass Tissues from Big Bear Lake-October 15, 2002
	Sample (wet wt.)
	% moist
	Se

(ppm)
	Cu (ppm)
	Hg (ppm)
	FED table 4, OEHHA Se SV ppm (mg/kg)
	U.S. Fish and Wildlife Service, study Cu (ppm)
	FED table 4, OEHHA Hg SV ppm
(mg/kg)

	MWDL2

	77.7
	0.19
	0.29
	0.363
	2.0
	15
	0.3

	MWDC5

	74.7
	0.10
	0.20
	0.329
	2.0
	15
	0.3

	MWDL6

	74.7
	0.12
	0.27
	0.309
	2.0
	15
	0.3

	MWDL1

	74.3
	0.15
	0.21
	0.378
	2.0
	15
	0.3

	MWDC1

	76.4
	0.17
	0.30
	0.438
	2.0
	15
	0.3

	
	
	
	
	
	
	
	


On May 2, 2003, additional specimens of Largemouth Bass were captured and only analyzed for mercury.  A total of five individual fish were collected by Big Bear Municipal Water District (BBMWD).  The muscle tissues were analyzed by ACZ Laboratories, Inc.  Again, as in the previous year sampling results there were exceedances of the OEHHA’s fish tissue SV for mercury (see able 12). 
Table 12, Mercury Analyses of Largemouth Bass Muscle Tissues from Big Bear Lake-October 15, 2002
	Sample (wet wt.)
	Fish Length (mm)
	Lab Sample    ID
	MDL
	PQL
	Hg             (ppm)
	FED table 4, OEHHA Hg SV ppm

(mg/kg)

	LMB#1

	450
	L41081-01
	0.05
	0.2
	0.310
	0.3

	LMB#2

	420
	L41081-02
	0.04
	0.2
	0.390
	0.3

	LMB#3

	360
	L41081-03
	0.04
	0.2
	0.340
	0.3

	LMB#4

	390
	L41081-04
	0.04
	0.2
	0.190
	0.3

	LMB#5

	450
	L41081-05
	0.04
	0.2
	0.550
	0.3


Sediment:
Sediment sampling conducted on June 11, 2001 and  by E.S. Babcock Laboratories, did not result in concentration amounts which exceed acceptable sediment quality guidelines (SQG’s) that have been published and peered reviewed or published by state of federal agencies, as specified in the 303(d) Listing Policy , Section 6.1.3.1, (see Table 13).

Pursuant to monitoring requirements specified for the East End Dredge Project, additional sediment sampling was conducted in March 2005 within the lake along the eastern end of Big Bear Lake.  As shown in Table 14, there were no exceedances of the Sediment Quality Guidelines for any of the metals.

Table 13, Sediment Metal Analysis for Big Bear Lake June 2001

	Metals
	4/1/92 sample results ppm (mg/kg)
	FED table 12, SQG’s ppm (mg/kg) dw
	Exceedance of Criteria?

	Aluminum
	ns
	No SQG Available
	n/a

	Arsenic
	2
	33
	no

	Cadmium
	ns
	4.98
	no

	Chromium
	5.1
	111
	no

	Copper
	12
	149
	no

	Lead
	10
	128
	no

	Manganese
	ns
	No SQG Available
	n/a

	Mercury
	0.3
	1.06
	no

	Nickel
	ns
	48.6
	no

	Silver
	ns
	No SQG Available
	n/a

	Zinc
	30
	459
	no


Table 14, Sediment Metal Analysis for East End of Big Bear Lake, March 2005

	Metals
	March 2005 sample results ppm (mg/kg)
	FED table 12, SQG’s ppm (mg/kg) dw
	Exceedance of Criteria?

	Aluminum
	ns
	No SQG Available
	n/a

	Arsenic
	1.66
	33
	no

	Cadmium
	0.37
	4.98
	no

	Chromium
	22.8
	111
	no

	Copper
	12
	149
	no

	Lead
	10.2
	128
	no

	Manganese
	ns
	No SQG Available
	n/a

	Mercury
	nd
	1.06
	no

	Nickel
	8.09
	48.6
	no

	Silver
	ns
	No SQG Available
	n/a

	Zinc
	57.38
	459
	no


Conclusion for Big Bear Lake 

Based on Largemouth Bass muscle tissue results and water column total mercury concentrations, staff recommends that Big Bear Lake be included on the 303(d) as impaired for mercury.
� Section 6.1.5.6 of the 303(d) Listing Policy states that in the absence of 4 days worth of data, one data point will suffice for comparison with 4-day average criteria





� Water column samples analyzed for mercury exceed current accepted Human Health Criteria for the consumption of “Water and Organisms”, 0.050 µg/L, stated within California Toxics Rule (CTR).


� Same as footnote 2.


� Percent moisture was not provided by agency submitting data.


� MWDL2- Grout Creek


� MWDC5-Summit Creek


� MWDL6-North Shore/Observatory


� MWDL1-Dam


� MWDC1-Metcalf Creek


� LMB#1- Summit Creek


� LMB#2-NSU Observatory


� LMB#3-Summit Creek


� LMB#4-Summit Creek


� LMB#5-Summit Creek
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