Table 4.
Fish tissue values:  Human Health vs. Wildlife protection

	
	EPA

(2000a)

Human health
	OEHHA

(1999)

Human health
	NAS

(1973)

Aquatic Wildlife
	U.S Fish & Wildlife (1998)

Biological Effects

	Arsenic (As)
	1.2@
	1.0
	--
	0.25

	Copper
	--
	--
	--
	15

	Mercury
	0.3*
	0.3
	--
	0.3#

	Chlordane
	114
	30
	50
	--

	Dieldrin
	2.5
	2.0
	5
	--

	DDT   (total)
	117
	100
	1000
	wide range

	PCB   (total)
	20
	20
	500
	--


all values expressed in wet weight:  total metal in ppm; organic in ppb;  -- means no data available)

¥1.2 mg/kg wet wt. for inorganic arsenic in fish tissue

*0.3 mg/kg wet wt. for methylmercury conc in fish tissue

#from Canadian study on bird reproduction

[EPA (1995) defined aquatic freshwater wildlife criteria for three analytes:  DDT, PCBs and mercury based upon studies in Great Lakes Region.  Those aquatic wildlife criteria apply only to water bodies within the Great Lakes Region, due to site-specific bioaccumulation factors, and were not used in this assessment of Newport Bay watershed. ]

Table 3.  Overview of numeric screening values for METALS




WATER   (ppb)




SEDIMENT  (ppm dry wt.)

     TISSUE  (ppm wet)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	fresh

acute
	fresh

chronic
	salt

acute
	Salt

Chronic
	Water

& org.
	Org. 

only
	Fresh

TEL
	Fresh

PEL
	Salt

TEL
	Salt

ERL
	Salt

PEL
	Salt

ERM
	Salt

AET
	EPA
	OEHHA
	MTRL

or

MIS

	As
	340
	150
	69
	36
	
	
	5.9
	17
	7.24
	8.2
	41.6
	70
	35
	1.2¥
	1.0
	1.4

	Cd
	19
	6.2
	42
	9.3
	
	
	0.596
	3.53
	0.67
	1.2
	4.2
	9.6
	3.0
	4.0
	3.0
	1

0.2@

	Cr-tot
	1724
	565
	1100
	50
	
	
	37.3
	90
	52.3
	81
	160.4
	370
	260
	
	
	1.0

	Cr6+
	16
	11
	1100
	50
	
	
	
	
	
	
	
	
	
	
	
	

	Cu
	50
	29
	4.8
	3.1
	1300
	
	35.7
	197
	18.7
	34
	108
	270
	390
	
	
	15@

	Pb
	281
	11
	210
	8.1
	
	
	35
	91.3
	30.2
	46.7
	112
	218
	400
	
	
	2.0

	Hg
	1.4
	0.77
	1.8
	0.94
	0.050*
	0.051*
	0.174
	0.486
	0.13
	0.15
	0.696
	0.71
	0.41
	0.3
	0.3
	0.37

	Ni
	
	
	
	
	
	
	18
	35.9
	15.9
	20.9
	42.8
	51.6
	110
	
	
	

	Ag
	37
	
	1.9
	
	
	
	
	
	0.73
	1
	1.77
	3.7
	3.1
	
	
	

	Se
	20
	5
	300
	71
	
	
	
	
	
	
	
	
	1
	20
	20
	2/0.3

	Zn
	380
	380
	90
	81
	1.7
	6.3
	123.1
	315
	124
	150
	271
	410
	410
	
	
	45/70


Blank space indicates no value available

Water values from CTR (EPA 2000a) , freshwater values calculated at 400 ppm hardness

*mercury CTR values (for human health consumption of water and/or organisms)  do not reflect most current fish bioconcentration factor, thus

EPA fish tissue value (0.3 ppm wet wt. MeHg as determined in 2000b) is most appropriate.

Sediment values from NOAA SQuiRTS (1999)

TEL = threshold effects level; PEL = probable effects level; ERL = effects range low; ERM = effects range median; AET = apparent effects threshold

Tissue values from EPA (2000b), OEHHA (1999)  

¥most recent available inorganic arsenic value is 1.2 ppm (EPA 2000b) 

MTRL value from State Mussel Watch (2000),  @Chromium and Copper tissue value from US Fish & Wildlife (1998)

MIS values from Median International Standards from United Nations survey (1983); first value presented for freshwater fish and second for shellfish

Table 3. (cont’d)  Overview of numeric screening values for ORGANICS





WATER  (ppb)




SEDIMENT  (ppb dry wt.) 

      TISSUE  (ppb wet) 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	fresh

acute
	fresh

chronic
	salt

acute
	Salt

chronic
	Water

& org.
	Org. only
	fresh

TEL
	fresh

PEL
	Salt

TEL
	Salt

ERL
	Salt

PEL
	Salt

ERM
	Salt AET
	EPA
	OEHHA
	MTRL

	Chlorbenside
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Chlordane
	2.4
	0.0043
	0.09
	0.004
	.00057
	.00059
	4.5
	8.9
	2.26
	0.5
	4.79
	6
	2.8
	114
	30
	8.3

	Dieldrin
	0.24
	0.056
	0.71
	0.0019
	.00014
	.00014
	2.85
	6.67
	0.715
	0.02
	4.3
	8
	1.9
	2.5
	2.0
	0.7

	DDT-tot
	1.1
	0.001
	0.13
	0.001
	.0059
	.0059
	6.98
	572*
	3.89
	1.58
	51.7
	46.1
	11
	117
	100
	109

	Endosulfan-tot#
	0.44
	0.112
	0.068
	0.0174
	220
	480
	
	
	
	
	
	
	
	24 

(ppm)
	20 

(ppm)
	64.8 (ppm)

	PAHs
	
	
	
	
	
	
	
	
	
	
	
	
	1000
	
	
	

	PCBs-tot
	2
	0.014
	10
	0.03
	.00017
	.00017
	34.1#
	277
	21.5
	22.7
	189
	180
	130
	20
	20
	5.3

	Toxaphene
	0.73
	0.0002
	0.21
	0.0002
	.00073
	.00075
	
	
	
	
	
	
	
	36.3
	30
	9.8


Blank space indicates no value available

Water values from CTR (EPA 2000a) ; #sum of endosulfan  &  values

“water & org.” and “org. only” refer to human health criteria for consuming water and/or organisms from same waterbody

Sediment values from NOAA SQuiRTS (1999)

TEL = threshold effects level; PEL = probable effects level; ERL = effects range low; ERM = effects range median; AET = apparent effects threshold

*freshwater PEC (probable effects concentration) from Ingersoll, et al. (2000), range of values cited therein:  SEL = 120, ERM = 350, PEL = 4450 

#freshwater TEL from NOAA, MacDonald et al. (2000) have reviewed the range of total PCB values for freshwater and saltwater (see values cited therein) and provide threshold effects concentrations (TEC) determined by consensus:  freshwater TEC = 35 ppb and saltwater TEC = 48 ppb 

PAH sediment value from NMFS 2002 study

Tissue values from EPA  (2000b), OEHHA (1999), MTRL values from State Mussel Watch (2000) for Enclosed Bays and Estuaries

V.
Data QA/QC issues


Sound scientific practice calls for applying quality assurance and quality control measures when assessing sampling design and analytical results.  Relevant issues are presented below.  We applied QA/QC issues to monitoring data as part of the two-tier decision scheme.  Best professional judgment was also required as each project and data set has unique nuances. 

a. To determine present day water quality condition and support of aquatic uses, recent data (past 5 years) was given more significance than older data (past ten years).  Data greater than 10 years old was not used in the evaluation process except to generate trend analyses. 

b. Ideal monitoring studies supply robust data sets, which address spatial and temporal variability and include relevant speciation or congener data.  However, robust data sets are not always available so we used the best of data available.    

c. Only dissolved (<0.45 um filter) water data were used for comparison to CTR values, since the dissolved fraction best approximates bioavailable metals and organics.  Metals are hardness dependent and CTR values were adjusted to appropriate water hardness measurements. 

d. Results generated from best sampling and analysis protocols were preferred over those studies that use inappropriate or outdated practices.  (Historical evidence has demonstrated that sampling, storage and analytical protocols have yielded contaminated water column samples and consequently high bias data for aqueous mercury and other priority pollutant metals.)  Representative ambient water samples are best collected via trace metal clean techniques (EPA Method 1669), handled carefully to minimize contamination within the laboratory (Method 1669), and analyzed by optimal analytical methods (EPA 1600 series).  Also, accurate detection of metals in seawater requires specific preparation methods to remove and account for salt matrix interferences (EPA Methods 1638, 1639 and 1640).  Simple dilution of seawater samples is not sufficient for accurate detection of aqueous metals in comparison to marine CTR values. 

e. Water--Four (consecutive) day composite samples were computed using OCPFRD data for San Diego Creek and tributaries and we made comparisons to CTR chronic water values (assuming mean hardness value of 400 ppm).  

Tissue–Data from fish fillets were compared to human health screening values, whereas whole fish data were based against ecological criteria if they exist.  Ideally, fish tissue data include arsenic speciation results; that is, inorganic values are measured directly and compared to EPA’s inorganic arsenic tissue values. In this assessment

