


CHRONIC TOXICITY - DEFINITION OF TERMS & SCREENING PHASE REQUIREMENTS





I.	Definition of Terms





A.	No observed effect level (NOEL) for compliance determination is equal to IC25 or EC25.  If the IC25 or EC25 cannot be statistically determined, the NOEL shall be equal to the NOEC derived using hypothesis testing.





B.	Effective concentration (EC) is a point estimate of the toxicant concentration that would cause an adverse effect on a quantal, "all or nothing," response (such as death, immobilization, or serious incapacitation) in a given percent of the test organisms.  If the effect is death or immobility, the term lethal concentration (LC) may be used.  EC values may be calculated using point estimation techniques such as probit, logit, and Spearman-Karber.  EC25 is the concentration of toxicant (in percent effluent) that causes a response in 25% of the test organisms.





C.	Inhibition Concentration (IC) is a point estimate of the toxicant concentration that would cause a given percent reduction in a non-lethal, non-quantal biological measurement, such as growth.  For example, an IC25 is the estimated concentration of toxicant that would cause a 25% reduction in average young per female or growth.  IC values may be calculated using a linear interpolation method such as EPA's Bootstrap Procedure.





D.	No observed effect concentration (NOEC) is the highest tested concentration of an effluent or a toxicant at which no adverse effects are observed on the aquatic test organisms at a specific time of observation.  It is determined using hypothesis testing.





II.	Chronic Toxicity Screening Phase Requirements 





A.	The discharger shall perform screening phase monitoring:


	1.	Subsequent to any significant change in the nature of the effluent discharged through changes in sources or treatment, except those changes resulting from reductions in pollutant concentrations attributable to pretreatment, source control, and waste minimization efforts, or


	2.	Prior to Permit reissuance.  Screening phase monitoring data shall be included in the NPDES Permit application for reissuance.  The information shall be as recent as possible, but may be based on screening phase monitoring conducted within 5 years before the permit expiration date.





B.	Design of the screening phase shall, at a minimum, consist of the following elements:


	1.	Use of test species specified in Tables 1 and 2 (attached), and use of the protocols referenced in those tables, or as approved by the Executive Officer;


	2.	Two stages:


		a.	Stage 1 shall consist of a minimum of one battery of tests conducted concurrently.  Selection of the type of test species and minimum number of tests shall be based on Table 3 (attached); and


		b.	Stage 2 shall consist of a minimum of two test batteries conducted at a monthly frequency using the three most sensitive species based on the Stage 1 test results and as approved by the Executive Officer.


	3.	Appropriate controls; and


	4.	Concurrent reference toxicant tests.





C.	The discharger shall submit a screening phase proposal to the Executive Officer for approval.  The proposal shall address each of the elements listed above.�
TABLE C 1





CRITICAL LIFE STAGE TOXICITY TESTS FOR ESTUARINE WATERS


________________________________________________________________________________


			TEST	REFER-


SPECIES	(Scientific name)	EFFECT	DURATION   	ENCE


________________________________________________________________________________





alga	(Skeletonema costatum)	growth rate	 4 days		1


	(Thalassiosira pseudonana)





red alga	(Champia parvula)	number of cystocarps	7-9 days		5





Giant kelp	(Macrocystis pyrifera)	percent germination;	48 hours		3


		germ tube length





abalone	(Haliotis rufescens)	abnormal shell development	48 hours		3





oyster 	(Crassostrea gigas)	{abnormal shell development;	48 hours		2


mussel 	(Mytilus edulis)	{percent survival





Echinoderms		percent fertilization	 1 hour		4


(urchins - 	Strongylocentrotus purpuratus, 


	S. franciscanus);


(sand dollar - Dendraster excentricus)





shrimp	(Mysidopsis bahia)	percent survival;  growth;	 7 days		5


		fecundity





silversides	(Menidia beryllina)	larval growth rate;	 7 days		5


		percent survival


______________________________________________________________________________


Toxicity Test References:


1.	American Society for Testing Materials (ASTM).  1990.  Standard Guide for conducting static 96-hour toxicity tests with microalgae. Procedure E 1218-90. ASTM Philadelphia, PA.





2.	American Society for Testing Materials (ASTM).  1989.  Standard Practice for conducting static acute toxicity tests with larvae of four species of bivalve molluscs.  Procedure E 724-89.  ASTM, Philadelphia, PA.





3.	Anderson, B.B. J.W. Hunt, S.L. Turpen, A.R. Coulon, M. Martin, D.L. McKeown, and F.H. Palmer.  1990.  Procedures manual for conducting toxicity tests developed by the marine bioassay project.  California State Water Resources Control Board, Sacramento.





4.	Dinnel, P.J., J. Link, and Q. Stober.  1987.  Improved methodology for sea urchin sperm cell bioassay for marine waters.  Archives of Environmental Contamination and Toxicology 16:23-32.  and  S.L. Anderson.  September 1, 1989.  Technical Memorandum.  San Francisco Bay Regional Water Quality Control Board, Oakland, CA.





5.	Weber, C.I., W.B. Horning, II, D.J. Klem, T.W. Neiheisel, P.A. Lewis, E.L. Robinson, J. Menkedick, and F. Kessler (eds.).  1988.  Short-term methods for estimating the chronic toxicity of effluents and receiving waters to marine and estuarine organisms.  EPA-600/4-87/028.  National Technical Information Service, Springfield, VA.�
TABLE C 2


CRITICAL LIFE STAGE TOXICITY TESTS FOR FRESH WATERS


_____________________________________________________________________________


	SPECIES	(Scientific name)	EFFECT             	TEST               REFERENCE


						DURATION


______________________________________________________________________________





fathead minnow	(Pimephales promelas)       	survival;	     	7 day		6


				growth rate





water flea	(Ceriodaphnia dubia)	survival;	   	 7 days		6


				number of young





alga		(Selenastrum capricornutum)	cell division rate	  4 days		6


______________________________________________________________________________


Toxicity Test Reference:


6.	Horning, W.B. and C.I. Weber (eds.).  1989.  Short-term methods for estimating the chronic toxicity of effluents and receiving waters to freshwater organisms.  Second edition.  U.S. EPA Environmental Monitoring Systems Laboratory, Cincinnati, Ohio.  EPA/600/4-89/001.


---------------------------------------------------------------------------------------------------------------------





TABLE C 3


TOXICITY TEST REQUIREMENTS FOR STAGE ONE SCREENING PHASE





REQUIREMENTS�
	RECEIVING WATER CHARACTERISTICS�
�
�
 Discharges to Coast�
    Discharges to San Francisco Bay  ‡�
�
�
      Ocean�
     Marine�
     Freshwater�
�
Taxonomic Diversity:�
     1 plant


     1 invertebrate


     1 fish�
     1 plant


     1 invertebrate


     1 fish�
     1 plant


     1 invertebrate


     1 fish�
�
Number of tests of each                       salinity type:     Freshwater (†):


	             Marine:�



0


4�



1 or 2


3 or 4�



3


0�
�
Total number of tests:�
	    4�
	5�
	   3�
�



†	The fresh water species may be substituted with marine species if:


	    1)	The salinity of the effluent is above 5 parts per thousand (ppt) greater than 75% of the time, or


	    2)	The ionic strength (TDS or conductivity) of the effluent at the test concentration used to determine compliance is documented to be toxic to the test species.





‡	Marine refers to receiving water salinities greater than 5 ppt at least 75% of the time during a normal water year.





Fresh refers to receiving water with salinities less than 5 ppt at least 75% of the time during a normal water year.


�
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