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PCB Residue Effects Database System Documentation TC \l1 "PCB Residue Effects Database System Documentation
Overview TC \l2 "Overview
The PCB Residue Effects Database was developed by the U.S. EPA Mid-Continent Ecology Division, Duluth, MN (MED-Duluth) to assist scientists in correlating PCB residues with toxic effects.  This application was developed as an Access-based Data Entry system.  The PCB Residue Effects Database integrates with data from ECOTOX, CRITTERS (Species), ECOCHEM (Chemical), and the ECOTOX Reference Manager system. 

The initial bibliographic search strategy focused on the identification of literature which includes the residue effects of polychlorinated biphenyls (PCBs), polychlorinated dibenzo-dioxins (PCDDs), and polychlorinated dibenzo-furans (PCDFs) on aquatic and terrestrial wildlife (i.e., fish, birds and mammals).  Dioxins and furans identified by EPA-MED as applicable to the database are listed in Appendix 1.

Papers identified as applicable using either the on-line literature search or through searching ECOTOX bibliographic holdings were skimmed to identify the potential usefulness of the study based upon a checklist for minimum data needs.  In addition to meeting the five criteria for acceptance into ECOTOX (i.e. chemical, species, concentration, duration and effect), papers also were evaluated with a checklist specifically drafted for the PCB Residue Effects Database.  (See Table 1.  Method for Prioritizing Studies for Inclusion in the PCB Residue Effects Database)

Table 1.  Method for Prioritizing Studies for Inclusion in the PCB Residue Effects Database TC \l1 "Table 1.  Method for Prioritizing Studies for Inclusion in the PCB Residue Effects Database
	#
	Criteria
	Guidance

	1
	Is the document the primary source of the results?
	The bibliographies of review or summary articles will be used to identify additional potentially relevant studies, and will not be used as the primary source of the data.

	2


	Is a full article available; i.e., publication is not an abstract?



	Extended abstracts are considered to meet the ‘full article’ criteria.

	3
	Is the article published in English?
	If an abstract is provided in English but the full article is in another language the article would be rejected

	4
	Is the chemical of concern a polychlorinated biphenyl, PCDD, PCDF? 
	Only mixtures of dioxin-like compounds are acceptable (e.g., a mixture of PCB and DDT would be excluded).  All mixtures of PCBs and any PCDD and PCDF are considered acceptable.

For single chemical exposures of PCDDs and PCDFs, studies must report using either a TEF-PCDD or TEF-PCDF listed in Attachment 1 in order to be considered acceptable. 

For single chemical exposures, studies testing any PCB or Aroclor are considered acceptable. 

	5
	Are residue concentrations reported?

	For birds and mammals, the study is acceptable if  a) the residue in the organism is measured with the observed effect, b) the applied dose via contaminated food/water is reported with the observed whole organism effect, OR c) the applied dose via injection (into eggs or IP) is reported with the observed whole organism effect. Dietary and injection doses will not be linked to tissue effects.  

Whole organism vs. tissue effects are listed below.

Whole organism effects
BEH=Behavior, Feeding Behavior, Avoidance

GRO=Whole Organism Growth, Development, Morphology

MOR=Mortality

PHY=Physiology, Injury, Intoxication, Immunity



REP=Reproduction, Egg Measurements

Tissue effects
CEL=Cellular, Genetics, Histology

BCM=Biochemical, Enzyme, Hormone

              GRO=Tissue Growth, Develop., Morph. (Weight, Length, Somatic Index)                                                 
For fish, the study is acceptable if a) the residue in the organism is measured with the observed effect OR b) the applied dose via injection (into eggs or IP) is reported with the observed whole organism effect. Dietary and injection doses will not be linked to tissue effects.  



	6
	Is an observed effect reported for the chemical exposure?
	Studies must report a residue AND a concurrent effect response.

	7
	Is the species a fish, mammal or bird?
	All fish, mammal and bird studies are to be considered with the exception of studies where primates are the test species.  Primates and domestic mammals (e.g. cows, pigs, goats)are not a species of concern under this effort


Introduction to Review of Literature
Introduction to Review of Literature

The data elements included in the PCB Residue Effects Database encompass standard test parameters typically reported within a publication. Each database record contains information about the exposure and test conditions. Specific parameters include the test chemical, species, and endpoint or effect concentration/dose. 

The included literature is identified through standardized bibliographic retrievals. Each publication is evaluated and the applicable data is encoded by trained literature reviewers. 

Note: Each publication included into the PCB Residue Effects database must meet the seven criteria as listed in Table 1 for acceptance (i.e. primary source of data, not abstract, published in English, chemical of concern is PCB/dioxin/furan, residue reported, effect reported, and species of concern).  The reference sections of articles that are not the primary source of the data will be skimmed to identify articles of relevance to this effort.  For all other acceptance criteria, if the paper does not meet one or more of these criteria PCBRes does not search other sources to obtain the missing data piece(s).
Coding Practices TC \l1 "Coding Practices
This section provides an overview of the general coding practices used for the PCB Residue Effects database. These practices have been devised to ensure accuracy and consistency in transcribing data from the original publication to the final data file.

Table 2.  Coding Hierarchy for Residue based Effects TC \l1 "Coding Hierarchy for Residue based Effects
	First Tier: 
Direct link between residue and effect; both measured in same response site  (Lipid normalized residue basis is preferred over all other bases.  When lipid normalized residues are not available, wet weight basis is preferred over other bases.) 

	ResidueTISSUE-A
	direct link to
	EffectTISSUE-A

	ResidueWHOLE ORGANISM
	direct link to
	EffectWHOLE ORGANISM

	Second Tier:  Effect and residue not measured in same response site

(Lipid normalized residue basis is preferred over all other bases.  When lipid normalized residues are not available, wet weight basis is preferred over other bases.) 

	ResidueTISSUE A
	can be linked to 
	EffectWHOLE ORGANISM

	Dietary dose used to estimate a whole organism residue
	can be linked to
	EffectWHOLE ORGANISM

	ResidueTISSUE-A
	can be linked to
	EffectTISSUE-X     

	i.e., dietary and injection doses will not be linked to a tissue effect.  The following preferences were identified: 

	For Tissue A: Residues measured, in decreasing order of preference, are 1) blood, 2) liver, 3) kidney, and 4) heart, spleen, or brain (well perfused tissues) are preferred over those measured in poorly perfused tissues (e.g., muscle, bone, skin, fat, adipose tissue).

The reviewer should include a comment field listing all other tissues with measurements that were available but not used  


! 
New records are initiated by new chemicals, species, effects, durations, lifestages, exposure concentrations, and exposure routes.

! 
BCF/BAF endpoints are not coded.  Code all other endpoints presented in the paper, including calculated endpoints such as LC50.  When calculated endpoints are used, select the residue value associated with the range of doses closest to the calculated value.
! 
Studies should include a statistical analysis of the data and/or report a calculated endpoint.  All durations having linkages of endpoints to residues should be captured in the database. 

! 
Endpoints presented as graphed data should be coded as a range with a remark that the data come from a graph.

! 
If results are reported as significant based on a correlation factor, code the results, by reporting the range of concentrations/doses related to the correlation factor. 

! 
For single chemical exposures, all data are to be presented for a test on one row.  For mixtures.  The preferred method is presenting all congener results for a particular study within a row grouping. 

! 
Since the user will be searching by chemical within the database, and a single output for a mixture could be presented, a flag that alerts the users that the results presented are part of a mixture study should be included. 

! 
For egg injection studies, the dose/residue that should be coded is that measured after injection, and not the residue concentration after hatch. A remark should be added to the comment field denoting that subsequent residue measurements were reported in the paper.  
! 
If studies present endpoints at several durations, the coding should link to the residues at the durations that match, and if not exact a range of the two closest residue measurements. 

! 
Link the residue in the egg to the effects observed in the progeny.  If the author presents residues at various durations, the proper way to report this is to average the concentration in the controls (add all values and divide by the total number of N including the NDs), and average the concentration in the exposed eggs and subtract the two to get the total concentration of PCB accumulated in the tissues. 

! 
Code result effects for each sex when they are analyzed separately.
! 
If the authors identify the daily food intake rate (1.5% of body weight per day), this information should be noted as well as the weight of the organism, and % lipid of organism.
! 
For all dietary studies, the reviewer should provide in a comment field a good description of how the food was prepared; i.e., solvents used, and any other additives, what type of food it is (grain vs. a ground-up fish), etc.

! 
The reviewer should preferentially code lipid normalized doses vs. non-lipid normalized doses.

! 
The residue for egg injection studies is equal to the concentration injected into the egg divided by the weight of the egg.  Egg weights are optional when dose is described as amount of chemical per kg of egg.   If dose is described as only "amount of chemical" and no egg weights are provided, the dose is not known therefore the paper should be rejected.   For egg injection studies, if there is no residue for the organ, an effect can not be coded.  The effect measurements not coded are noted in the Test Comments field.
! 
In the case of somatic index studies if the tissue (e.g., kidney) has a somatic index, but there is not a concurrent residue you cannot code the tissue effect data.  

! 
Studies where contaminated wild food is used in the diet should not be coded into the database.  The contaminated food may be a source of other chemicals (example: DDT, chlordane) and therefore would be rejected as a mixture exposure.

!         If the Author exposes an organism to simultaneous dose routes, (for example:  water and diet), the reviewer should code both water and diet concentrations in the exposure field.  

!         When the authors clearly identify the uptake and depuration phases of a study, AND present residues with effects in the uptake phase, only the uptake phase is coded.  If only the depuration phase has residue and effects, then the depuration data with a time closest to the end of the uptake phase should be coded into the database.  A comment should be placed in the remarks field that the data is from the depuration phase of the study.  If it is unclear (e.g., bird injection studies) when depuration begins, code all durations with concurrent endpoints and residues.
!         Studies in which the organism is pre-exposed or challenged with a micro-organism (e.g. bacteria, virus, or parasite) should not be coded into the PCBRes database.
!  
Data points which are reported in multiple sources should only be coded once.  Duplicate data should not be coded into the database.
! 
It is acceptable to link effects from one paper to residues in a companion paper
The following section is designed as an overview of the guidelines for reviewers.  Each section heading corresponds to a data entry field.  Any exceptions from these guidelines must be authorized by the EPA Database Manager and subsequently documented in these guidelines.  The guidelines below utilize the parameter codes developed for the ECOTOX database.  If a particular study requires the creation of a new code not currently addressed in the ECOTOX coding guidelines, the new code and definition should be provided to the CSC ECOTOX manager for approval, with final approval by the EPA Database Manager.

Data Entry Fields TC \l1 "Data Entry Fields
1.  Test Information TC \l1 "1.  Test Information
Reference Number TC \l2 "Reference Number
The reference number is the unique number that identifies a particular publication. This number, automatically assigned by the Reference Manager program, provides the link between data entered and the original publication.  In the data entry application, enter the reference number located in the upper right-hand corner of the hard copy of the publication.

Species Number/ Scientific/Common Name TC \l2 "Species Number/ Scientific/Common Name
The test organism is identified by the current scientific name as verified in the taxonomic literature.  Locate the number for the species in the CRITTERS database and enter it in the Species Number field. If the species is not in the CRITTERS database, forward the species name to ECOTOX species staff for species verification.  For each species number, the verified name, taxonomic hierarchy, nomenclature history, and verification sources are kept on file for quality assurance documentation. 

The focus for the PCB Residue Effects database is to encode publications with toxicity/residue data for mammals, birds, and fish.

If the author presents data for wild type rats and genetically modified rats the reviewer should only encode the data for the wild type rats, and make a comment that other strains were tested.  As further clarification, if the author only presents results for genetically modified rats, then this data should be encoded and the fact that the rat is genetically modified should appear in the organism characteristics field.

Studies in which the organism is pre-exposed or challenged with a micro-organism (e.g. bacteria, virus, or parasite) should not be coded into the PCBRes database.
Organism Source  TC \l2 "Organism Source 
Report the source of the test organism in the ORGANISM SOURCE data field (see ECOTOX Appendix E for codes). The source explicitly includes the strain of the organism, e.g. laboratory strain versus wild strain.

Organism Lifestage  TC \l2 "Organism Lifestage 
The Organism Lifestage data field records the specific lifestage for each test organism at the beginning of exposure, as reported in the paper (see ECOTOX Appendix F for lifestage codes).   Record as 'NR' if the information is not reported in the publication. 

Organism Age/Units TC \l2 "Organism Age/Units
Enter the organism age/units for each test organism at the beginning of the exposure as reported in the paper (see ECOTOX Appendix I for time units associated with the age of the organism). 

Organism Characteristics TC \l2 "Organism Characteristics
Report any general information provided about the test organism. Characteristics may include information such as specific strain name, weight, length, developmental stage, hybrids or taxonomic groupings used to describe the organism being tested.

Test Location TC \l2 "Test Location
Report the location or setting in which the experiment was conducted in the TEST LOCATION data field (see ECOTOX Appendix H). For example, a natural field study (FieldN) is an experiment conducted outdoors in a natural setting. The test organisms are sampled in the wild, e.g. population counts. Outdoor studies conducted in a simulated environment are coded as an artificial field study (FieldA). Artificial field studies include organisms isolated from their natural environment via an enclosure of some type, e.g. cages or fencing. If the publication does not provide enough information to distinguish between FieldA and FieldN, then use the code FieldU to indicate that the field test type is unknown. Laboratory tests (LAB) are conducted indoors under controlled laboratory conditions. If the location or setting cannot be identified as laboratory or field from the publication, code as Not Reported (NR).

Exposure Type 
For the PCB Residue Effects database, the term ‘exposure’ is used to refer to the mechanism by which the toxicant was applied. Organisms are typically exposed to toxicants through diet, injection, topical or environmental routes. On occasion, an exposure may be through multiple routes (e.g., such as topical and oral).

For example, a rat may be exposed to dioxin through both a contaminated diet and intraperitoneal injection. In this scenario, ‘MU’ (Multiple Exposure Types) would be entered into the EXPOSURE TYPE data field and a remark (TYPE/’FD’ and ‘IJ’//) would be noted in the Exposure Info comments section.

The PCB Residue Effects database does not include in vitro assays [i.e. an experimental trial, involving biological matter, which is exposed to a toxicant in an artificial apparatus rather than within a living organism] in the database. Studies in which the living organism is exposed as a whole, but an effect on an internal process is examined outside the body after the exposure, are coded (e.g. enzyme functions).

When coding, report the specific exposure type, e. g., for an intercutaneous injection, code as IC (intercutaneous) not I (injection). For an environmental exposure, code as HS (hand spray) and not V (environmental). If an exposure type is not reported, code as Not Reported (NR). Refer to ECOTOX Appendix J for exposure type codes. 

For all dietary studies, the reviewer should provide in a comment field a good description of how the food was prepared; i.e., solvents used, and any other additives, what type of food it is (grain vs. a ground-up fish), etc.
If the exposure is gestational (oral or IP injection doses) AND results are observed in the offspring without concurrent offspring residues presented; code the gestational exposure BUT only if the offspring have whole organism effect responses reported by the authors; offspring tissue-based effect responses should not be coded.

Exposures via lactation only should not be included, unless the concentration in the mother's milk has been measured.

Control Type
Papers that do not report a control are to be coded into the PCB Residue Effects database, but flagged within the database as having no controls reported. However, if an endpoint can not be calculated because no control is reported, the paper would be rejected.  Reason: NO CONTROL

When statistically derived results are presented with two different control types (e.g., pretreatment, and concurrent), the results for each control should be captured.

Report the type of test control(s) used in the study (ECOTOX Appendix M) by recording the applicable code in the CONTROL TYPE field. If more than one type of control is used in the study, e.g., a dilution water and carrier control, code ‘M’ for multiple controls. 
Dose Number
Report the total number of exposure doses, including the controls, for each independent test design in the Dose Number data field. If number of exposures is not reported, e.g. in a publication reporting only calculated endpoints such as LD50s, code the field as 'NR'. Do not include endpoint or ranged doses or number of replicates in the total number of doses.   All of the concentrations/doses tested in the study should be noted in the Exposure comments field (e.g. 0/1/2/5 ug/ml).  Also, the reviewer should note the number of replicates tested for each dose in the Exposure comments field.
Application Frequency  TC \l2 "Application Frequency 




Report the frequency of the dose application in the APPLICATION FREQUENCY data field. Refer to ECOTOX Appendix K for application frequency codes and units.

Exposure Media TC \l2 "Exposure Media
Report the type of exposure media, (e.g., Aqueous, Soil) in the Media Type data field using codes presented in ECOTOX Appendix L. Report as 'NR' if you cannot determine the exposure media from the paper.  

The type of water or media is coded in the FW, SW field. Freshwater (FW) tests include 1) laboratory tests conducted in freshwater, reconstituted water, distilled water, or tap water or 2) field tests where the organism habitat is exclusively freshwater. If a salinity value of <4 ppt is reported and the paper does not specify whether it is fresh or saltwater, it will be coded as a freshwater test.
Saltwater (SW) tests include 1) laboratory tests conducted in natural or artificial seawater, brackish water, or estuarine water or 2) field tests where the organism habitat is exclusively saline or 3) where the salinity is >4 ppt.
 If a determination cannot be made regarding the use of either freshwater or saltwater, an NR (not reported) is recorded.

Water Chemistry Parameters TC \l2 "Water Chemistry Parameters
The following water chemistry parameters are included in PCBRes and are coded in appropriate fields. These measured values pertain either to the test water chemistry or the dilution or culture water chemistry values. In the absence of test water chemistry parameters, it is acceptable to report the culture, holding tank, acclimation, control or dilution water, or pretest conditions denoted by an asterisk (*). Water chemistry parameters measured prior to or after the exposure period are coded only if test water chemistries are not reported in the publication.  If the author reports the test conditions as “similar” to other methods in the paper, code test conditions as “NR”.  

Water chemistry values should be coded as reported by the author. If the author uses the standardized units of the ECOTOX database, the units do not need to be recorded. (See ECOTOX Appendix W for additional water chemistry units)

Temperature TC \l2 "Temperature
When temperatures are reported for incubation chambers or water baths, these temperatures are acceptable for reporting as test temperatures. Do not code temperatures noted as “room temperature”.  Standard unit = C (Celsius)

Hardness TC \l2 "Hardness
If the author only reports the terms “hard” or “soft”, these terms are recorded. If the author reports a hardness value but does not identify a unit and/or refers to the value as “total”, standard units are assumed and the value coded.  Standard unit = mg / L CaCO3

pH TC \l2 "pH
pH range is between 1 and 14.

Salinity TC \l2 "Salinity
Salinity is a measure of the quantity of dissolved salts in sea water. The standard unit is parts per thousand by weight (ppt).
Organic Carbon TC \l2 "Organic Carbon
Organic carbon must designate (T=Total, P=Particulate, D=Dissolved); if more than one type of organic carbon is reported in the publication, record T in the field and the other values (P or D) as a Remark; if the value is reported as “organic carbon” without identifying type, assume the value is expressed as Total and report T. Sediment organic carbon values are not reported.  Standard unit = mg / L Carbon

Exposure, Post-exposure and Study Durations TC \l2 "Exposure, Post-exposure and Study Durations
A toxicity test may range in duration from a pre-treatment period through the actual toxicant exposure and conclude with observations of the organisms post-exposure. Duration information is coded using the units reported in the publication (see ECOTOX Appendix I for valid units). Refer to Table 3 for a coding example. Exposure, post-exposure, and study durations are reported with the Test Information. Observation Duration is reported with the Results Information.

Table 3  
Example: 17-day experimental period with 2-day pre-treatment, 5-day exposure, and 10-day observation. Note: Pre-treatment days are not included in the study duration.

	
	STUDY DURATION OF EXPERIMENT 

	
	Pre-Trt
	Exposure
	Post-exposure (recovery)

	Calendar Days
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11*
	12
	13
	14
	15
	16
	17

	Test Periods
	1
	2
	1
	2
	3
	4
	5
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Reported Days (Study Duration)
	-2
	-1
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15


Note: In test scenarios where incubation times are reported, i.e. enzyme fixation assays, be careful to report the toxicant exposure time not the assay incubation time.

Exposure Duration TC \l2 "Exposure Duration
The exposure duration is a mandatory field for inclusion in the PCB Residue Effects database. In cases where the observation time is the only duration reported, it is assumed that the exposure duration is equivalent to the observation time. If the exposure duration is not reported, the paper is rejected. The period of time recorded in the EXPOSURE DURATION data field is the time of actual exposure to the chemical. For example, in Table 3 the exposure duration equals 5D. 

In some cases a biological time is used, such as an exposure time reported as “until hatch”, “growing season” or “after the nth egg has been laid”. Use the code from ECOTOX Appendix I that best describes the author's words in duration units data field. ‘NA’ will be coded as the duration mean value for all biological time durations (e.g. EXPOSURE MEAN: NA, EXPOSURE UNIT: HT; corresponds to an until hatch duration), unless a numeric value is substituted (e.g. EXPOSURE MEAN: 2, EXPOSURE DOSE: HV; corresponds to a 2 harvests duration).  However, references to time such as “observed at end of the study period” are not coded; such papers are rejected as having no exposure duration.

For injection, diet, topical and environmental exposures where the actual exposure is dependent on biological and environmental conditions, the exposure time is recorded as equivalent to the study time. This assumption is made to ensure consistency in data representation; it is not necessarily a true reflection of the exposure time. However, if the author reports a distinct uptake/depuration phase to the study, only the uptake phase should be coded for the exposure time.  
Post-exposure Duration TC \l2 "Post-exposure Duration
The post-exposure duration is defined as the total time elapsed from the removal of the toxicant to the conclusion of the study (recovery period).  

Study Duration TC \l2 "Study Duration
The study duration is the total time of the study excluding pre-treatment times. In the example in Table 3, the study duration is equal to 15D (5D exposure plus a 10D observation). In cases where the observation time is the only duration reported, it is assumed that the study duration is equivalent to the observation time. The study duration will be reported as 'NR' if no observation or study time is reported.

Note: for most field studies the exposure and study duration are identical because it is difficult to determine when the exposure ends. It is difficult to know when the application has completely dissipated in the environment. For lab studies the exposure and study duration may be different. This difference will be seen when there is a recovery period from exposure duration. For lab studies when the treatment is some type of injection or diet (intraperitoneally or by gavage), study duration and exposure duration are the same.  However, if the author reports a distinct uptake/depuration phase to the study, only the uptake phase should be coded for the exposure time.
Remark
General information about the test such as any specific methodology or techniques used is recorded in the REMARKS data field with the Other Effect (OEF) identifier. 

Reviewer/Review Date
The reviewer name will be generated by the software based on login information.

QA Date/Name TC \l2 "QA Date/Name
Following data coding and prior to data entry, a PCBRes staff member conducts a screening check entry to ensure completeness and accuracy of data transcription. The person conducting this quality assurance screening check enters the date of the QA check in the QA DATE field, using the format of month/day/year, and their initials in the NAME data field.

2.  Chemical Information TC \l1 "2.  Chemical Information
Mixture or Single Chemical TC \l2 "Mixture or Single Chemical
Select either mixture for single chemical from the drop-down selection box.

If Mixture, Mixture Name TC \l2 "If Mixture, Mixture Name
Enter the mixture name into the If Mixture, Mixture Name field.  For example,


Possible Mixtures

*PCB mixture


*PCB/dioxin mixture


*PCB/furan mixture


*Dioxin mixture


*Dioxin/furan mixture


*Furan mixture


*PCB/dioxin/furan mixture
Species pre-exposed to a chemical such as a tumor initiator (for example, nitrosodiethylamine) or enzyme inducer (for example, beta-napthoflavone) would not be classified as a mixture exposure and should be coded for PCBRes.  A remark should be added to the Test Comments field (e.g. species pre-exposed to beta-napthoflavone).
User Chemical Group

Enter the appropriate chemical group name from the drop-down menu.  This field was added after the completion of the database to allow for specific user defined chemical groups.  User Chemical Groups are listed and defined in Table 4.

Table 4.  User Chemical Groups


	User Chemical Group
	Definition
	tblChemGroup
ChemGroup
	Test_chemicals
CASNumber
	Test
MixtureSingle

	2,3,7,8-TCDD
	Single exposure to CAS number 1746016
	Dioxin
	1746016
	Single

	PCB Congeners
	Single chemical exposure to PCB congener
	PCB
	Any PCB
	Single

	Single Dioxins
	Single chemical exposure to a dioxin
	Dioxin
	Any dioxin other than 2,3,7,8-TCDD
	Single

	Single Furans
	Single chemical exposure to a furan


	Furan
	Any furan
	Single

	Aroclor
	Single chemical exposure to Aroclor
	Aroclor
	Any Aroclor
	Single

	Simple Mixture
	Mixture exposure to dioxins or furans or PCBs 
	Dioxin or Furan or PCB


	Any Dioxin
Any Furan

Any PCB
	Mixture

	Complex Mixture
	Mixture exposure to dioxins or furans or PCBs and Aroclor (includes CAS Number 1336363)
	Dioxin or Furan or PCB and Aroclor
	Any Dioxin
Any Furan

Any PCB

Any Aroclor
	Mixture


CAS Number TC \l2 "CAS Number
Enter the CAS number of the single chemical or each component of the mixture in the CAS field.  After the CAS number is entered, the 9CI name will be displayed in the adjoining field.  The list of applicable chemicals and their CAS numbers are provided in Appendix 1 (Dioxins/Furans) and Appendix 2 (PCBs).  If the reviewer encounters a new PCB, dioxin, or furan not listed in Appendix 1 or 2, the chemical should be forwarded to EPA for approval.
Dioxins and furans which are not listed in Appendix 1 should not be coded if exposed singly to the organism.  However, if these dioxins and furans are part of a mixture which is composed of either PCBs or dioxins/furans from Appendix 1, the reviewer should code these chemicals and enter “NR” in the Standard TEF field.

If the author presents data for fractions of a chemical, for example Ortho fraction of Aroclor 1260, these types of chemicals are not applicable to the PCBRes database and should not be coded.

Test Chemical Grade  TC \l2 "Test Chemical Grade 
Record the chemical grade information for each chemical reported in the Grade data field (refer to ECOTOX Appendix B for applicable codes). 

Test Chemical Purity TC \l2 "Test Chemical Purity
Record the numeric percentage information about the purity or active ingredient of the chemical in the Purity data field (e.g., if the author reports 97% purity, 97 would be entered into this data field. PU for purity would be entered into the Formulation data field.

Test Chemical Formulation TC \l2 "Test Chemical Formulation
Record the chemical formulation code for each chemical reported in the Formulation data field (refer to ECOTOX Appendix C for the applicable codes).

Test Characteristics TC \l2 "Test Characteristics  TC \l4 " 
Supplemental information about the test chemical is entered into the Test Characteristics data field. If a mixture of labeled and unlabeled chemical is used, remark “labeled and unlabeled” in this field. Record additional relevant chemical information such as trade names, common names, or isomers in this field.

Test Radiolabel  TC \l2 "Test Radiolabel 
If a radiolabeled chemical is tested, record the isotope in the Test Radiolabel field (see Appendix D for codes). When the specific isotope is not reported or when multiple isotopes are reported, the field is marked with an asterisk (*). In REMARKS, note either RADIO/no isotope reported// or RADIO/isotope xx and isotope yy//. When both radiolabeled and unlabeled test chemicals are used in a test, report the radiolabeled isotope and code “labeled and unlabeled” in the Test Characteristics field. 

3.  Chemical Carrier TC \l1 "3.  Chemical Carrier
Chemical Carrier/CAS Number/Chemical Name/  TC \l2 "Chemical Carrier/CAS Number/Chemical Name/ 
Record the carrier and/or positive control chemical name as it is reported in the publication. The CAS number is assigned by locating the chemical name in ECOCHEM. If the chemical name is not in ECOCHEM, forward the chemical name to ECOTOX chemical staff for CAS number verification following completion of the coding and screening quality assurance checks.  Frequently used carrier/solvent CAS numbers are listed in ECOTOX Appendix A.

Carrier Chemical Grade  TC \l2 "Carrier Chemical Grade 
Record the chemical grade information for each chemical carrier reported in the GRADE data field (refer to ECOTOX Appendix B for the applicable codes). 

Carrier Chemical Purity TC \l2 "Carrier Chemical Purity
Record the numeric percentage information about the purity or active ingredient of the chemical in the PURITY data field (e.g., if the author reports 97% purity, 97 would be entered into this data field. PU for purity would be entered into the FORMULATION data field.

Carrier Chemical Formulation TC \l2 "Carrier Chemical Formulation
Record the chemical formulation code for each carrier reported in the FORMULATION data field (refer to ECOTOX Appendix C for the applicable codes).

Carrier Chemical Characteristics  TC \l2 "Carrier Chemical Characteristics  

Supplemental information about the carriers is entered into the Characteristics field.  Record additional relevant chemical information such as trade names, common names, or isomers in this field.

Carrier Radiolabel  TC \l2 "Carrier Radiolabel 
If a radiolabeled chemical is tested, record the isotope in the RADIOLABEL field (see ECOTOX Appendix D for codes). When the specific isotope is not reported or when multiple isotopes are reported, the field is marked with an asterisk (*). In REMARKS, note either RADIO/no isotope reported// or RADIO/isotope xx and isotope yy//. When both radiolabeled and unlabeled test chemicals are used in a test, report the radiolabeled isotope and code “labeled and unlabeled” in the Characteristics field. 

4.  Exposure TC \l1 "4.  Exposure
This section is used to record the exposure parameters for each specific test. A specific test is identified by the Test ID (TID) number as previously described. Within each specific test, information is recorded for every treatment level including test controls, positive controls, carrier controls, and toxicant exposures. Such information includes the sample number and sex, the exposure dose, whether the dose is reported in ionic form, the chemical analysis method, and any pertinent remarks.

Exposure Number TC \l2 "Exposure Number
Each treatment in a test is assigned a Dose ID and a Dose Number. Controls are always reported first and identified by the appropriate letter code from Appendix M in the DOSE ID field. Exposure doses are identified by the letter 'D'. A link is created to calculated endpoints that are dependent on multiple exposure doses by coding a line identified by the letter 'E' (the linkage 'E' is not used for TKNO or LTxx/Etxx data. These are linked to a specific dose).  Bioburden-based endpoints are designated with the letter “B”. 
When replicates are used and the results are reported separately for each replicate, code a separate line for each replicate. When the publication notes that replicates were run but the author only reports the results as the mean of the replicate values, do not code individual lines for the replicates but instead note this information in General Remarks, ie. “x replicates;’‘ see also the Observed Response Value section in Results Information for additional instructions.  
When dose data are reported only in a graphical format, interpret the data as accurately as possible and remark that the data were obtained from a graph. Data points derived from a graph are most typically represented as an approximation of the data point, a range around the specific data point or as a range for all of the represented values.

Number of Organisms  TC \l2 "Number of Organisms 
Sample number reflects the sample size at each exposure dose, i.e., the number of test organisms per treatment. Code as 'NR' if not reported

Sex TC \l2 "Sex
This field identifies the sex of the organism (male (M), female (F) or both (B) at each exposure level. The importance of this field becomes apparent where organisms of both sexes are exposed at a given treatment level, but the observations are conducted on either the male or female. In this instance, the SEX field would be coded as B in Exposure Information, with individual results reported for M and F in Results Information in the Sample Number field. Code 'NR' if not reported

Chemical Analysis Method (M/U) TC \l2 "Chemical Analysis Method (M/U)
The M/U data field identifies whether nominal or quantified exposure dose values were reported by the author(s). For the specific exposure level, report whether toxicant and/or carrier concentration was measured (M) or calculated/nominal/unmeasured (U) (see Appendix P for codes and definitions). When it is not clear whether reported concentrations are measured, calculated or unmeasured, record as Not Reported (NR). 

Unmeasured but Verified (UX) = Unmeasured exposure and/or observation concentrations or doses are clearly identified as nominal values, but the author reports that chemical analysis was done to verify these nominal values.

Remark Number/Remarks TC \l2 "Remark Number/Remarks
When there are remarks for a specific test, the REMARKS field as well as the Remark Number RN (remarks number) data field, will be coded. Remarks are identified by the coding field abbreviation listed in ECOTOX Appendix EE. The Remark Number (RN) field is used to link the remarks associated with each specific test. Each unique Remark is assigned a Remark Number, and only one Remark Number is used per result entry. Use an independent unique Remark Number for each section of the database, i.e., does not carry over Remarks or Remark Numbers from the Exposure section to the Results section.

If the author reports that steady state was reached, note this in the remarks with the associated duration if provided.
Dose Information TC \l2 "Dose Information
Chemical TC \l2 "Chemical
Select the appropriate CAS number from the selection list.  This list is generated by chemicals which are initially entered in the Chemical Information section.  
Dose
Report the exposure dose as reported in the publication. Report the approximation (~), minus (-), greater than (>), or less than (<) symbols used by the author(s) to describe the exposure dose. The mean and/or range is coded in the DOSE data field and the unit in the UNIT field, see below. If the range values are confidence interval (CI), confidence limits (CL) or fiducial limit (FL) code the abbreviation in the SM data field. 

If the author presents both the diet concentration and the TEQ concentration, the reviewer should code the diet concentration into PCBRes and allow the program to calculate the TEQ.
If the author reports an exposure to a chemical(s) but does not report any dose information, the reviewer will enter the CAS number for each chemical with a dose value of 0.  For example, if the author reports an exposure to a mixture of Kanechlor 400 and Kanechlor 500 without individual dose concentrations but instead reports a total PCB concentration of 10 ppm, the reviewer will enter the following dose information.

	Chemical
	CAS Number
	Dose
	Unit

	Total PCB
	1336363
	10
	ppm

	Kanechlor 400
	12737870
	0
	ppm

	Kanechlor 500
	37317412
	0
	ppm


Recalculation of Author Reported Dose

In certain instances, the author reported dose may be recalculated.  For example, if the author reported that organisms were exposed to a 1:1:1 mixture of Aroclor 1248, Aroclor 1254, and Aroclor 1260 with a total PCB concentration of 7 mg/kg/day.  The doses should be recalculated to capture each of the components of the mixture.

Author Reported Values

	Chemical
	CAS Number
	Reported Dose
	Unit

	Total PCB
	1336363
	7
	mg/kg/day



Reviewer Recalculated Values



7 mg/kg/day / 3 = 2.333 mg/kg/day

	Chemical
	CAS Number
	Recalc. Dose
	Unit

	Aroclor 1248
	12672296
	2.333
	mg/kg/day

	Aroclor 1254
	11097691
	2.333
	mg/kg/day

	Aroclor 1260
	11096825
	2.333
	mg/kg/day


Statistical Method TC \l2 "Statistical Method




Report the method used to determine the range around the Dose in the Statistical Method data field, if reported by the author(s). Use standard codes for the methods, i.e., standard deviation (SD), standard error (SE), confidence interval (CI), confidence limits (CL) or fiducial limit (FL) or range (R). If the interval around a value is not identified in the paper as SD, SE, CI, CL, FL or R, then code as not reported (NR).

Dose Value
Report the numeric value of the standard deviation or standard error around the Dose in the VALUE data field, as reported by the author(s).

Dose Unit TC \l2 "Dose Unit
Report the measurement unit that corresponds to Dose in the UNIT data field (see Appendix N for standard units).

Dose Output Fields (Dose Mean Min Max Units)

The PCBRes dose output fields are displayed as (CAS number, Dose Mean, Dose Min, Dose Max, Unit).  Each chemical within a mixture is separated by a forward slash “/”. 
A sample output field is listed below.  
Sample output

(35693993 4.07 (NR - NR)  ug/g food) / (37680732 3.82 (NR - NR)  ug/g food) / (35065271 3.82 (NR - NR)  ug/g food)

	Chemical
	CAS Number
	Dose Mean
	Unit

	PCB 52
	35693993
	4.07
	ug/g food

	PCB 101
	37680732
	3.82
	ug/g food

	PCB 153
	35065271
	3.82
	ug/g food


5.  Results TC \l1 "5.  Results
Sample Number TC \l2 "Sample Number/Units
The sample number field reflects the sample size (e.g., 10 embryos) that the observation or response value is based on at each exposure level. For endpoints based on calculations (e.g. LD50, NOEL, etc.) rather than individual dose measurements, the sample number will be coded as 'NR'. Code 'NR' if no information about the observed sample has been reported.

Sample units correspond to the sample number; i.e., the unit on which the measurement or endpoint is based (see ECOTOX Appendix Q for applicable codes). Code 'NR' if the sample unit is not reported.

 Observation Time Duration TC \l2 "Observation Time Duration
The Observation Duration reported includes exposure time plus any additional days up to the time at which the response to the toxicant was observed. It does not include pre-treatment time. In the example in Table 3, the observation was made on day 11; therefore, the observation duration time is 9D. If the observation time is not reported or unable to be explicitly determined, code as less than or equal to (<=) the exposure duration. NR should not be coded in this data field. 

Observations during the pretreatment time are reported as negative values. For the Table 1 example, the observation time for a pretreatment sample collected on day 2 of the pretreatment period would be recorded as -1D. Report as ‘-x’ any pretreatment response observations for which time is unknown.

In some cases a biological time is used, such as an observation time reported as “until hatch”, “growing season” or “after the nth egg has been laid”. Use the code from ECOTOX Appendix I that best describes the author's words in duration units data field. ‘NA’ will be coded as the duration mean value for all biological time durations (e.g. OBSERVATION MEAN: NA, OBSERVATION UNIT: HT; corresponds to an until hatch duration), unless a numeric value is substituted (e.g. OBSERVATION MEAN: 2, OBSERVATION DOSE: HV; corresponds to a 2 harvests duration).  However, references to time such as “observed at end of the study period” are not coded; such papers are rejected as having no observation duration.

Effect  TC \l2 "Effect 
Ecotoxicology is the study of the “toxic effects of natural or artificial substances on living organisms (e.g. fish, birds, plants) ...” The effects may manifest at various levels of organization from sub-cellular through individual organisms to communities and ecosystems.  Adverse effects include short-term and long-term lethality and sub-lethal effects such as changes in behavior, growth, development, reproduction, uptake and elimination, and tissue structure. (Rand 1995)  Effects may be both positive and adverse; toxicology focuses on the adverse effects.   For GRO (whole body), MOR, POP, and REP effects, only negative effects will be coded.  For these effects, endpoints associated with positive results are not coded even if statistically significant differences are reported.  For BCM, BEH, CEL, PHY, and GRO (organ/tissue) effects, either statistically significant increase or decrease in the effect measurement (positive and negative results) will be coded.
In the PCB Residue Effects database, effect groups include accumulation, behavior, biochemistry, cellular, growth, mortality, physiology, population, and reproduction and (see ECOTOX Appendix R for definitions). Within each effect group, the observed effect must be quantified in a reproducible way. In the PCB Residue Effects database, two mechanisms are used to represent the observed effect: measurements and endpoints. Measurements include quantitative observations that describe and evaluate biological responses to toxicants, while endpoints are based on calculations derived from statistical analysis or calculated results of the observations. Therefore, while measurements are direct biological observations, endpoints provide a consistent way to compare responses to toxicants. Coding criteria for each of these mechanisms is described below in the Measurement and Endpoint sections. 
If the author reports semi-quantitative "scored" results, these data should be coded.  The measurement assigned should include a good definition so that it is clear as to what this measurement represents.  

Example
	Treatment
	Hydronephrosis severity
	Significance
	Endpoints Assigned

	0
	0.5
	
	

	1
	0.75
	
	NOEL

	24
	2.59
	***
	LOEL

	50
	2.46
	***
	

	100
	2.41
	***
	

	
	
	
	

	Severity scores ranged from 0 (no effect) to 4 (most severe)
	

	***p<0.001
	
	
	


Measurement TC \l2 "Measurement
Generally, “measures” or “measurements” are variables used to aid in the interpretation of the degree of response to a toxicant by an organism. For example, measures of behavioral effects in the PCB Residue Effects database include general behavioral changes (BEH GBHV), changes in feeding activity (FDB FDNG), and stimulus avoidance (AVO STIM). ECOTOX Appendix S lists the measurements currently used for each of the effects in the PCB Residue Effects database.  If more than one organism is measured in either an artificial (pot, cage, aquaria, etc.) or natural population (field, water body, etc.), reviewing staff will code the effect and measurement as POP BMAS (population biomass).  For instances where there is an individual biomass (one organism, artificial or natural), reviewing staff will code GRO BMAS (growth biomass).

If the author presents measurement results in multiple units, select the unit that best reflects the level of biological organization where residues were measured.  For instance, in the example below the residue was measured in the liver and therefore the appropriate measurement unit is the one based on nm pAP per g liver.
Example:

Residue reported in liver

LOEC – Aniline hydroxylation expressed as nm pAP per g liver
LOEC – Aniline hydroxylation expressed as nm pAP per mg protein

Code LOEC for liver-based measurement - nm pAP per g liver

Result comments:  Note protein-based measurement - nm pAP per mg protein
Endpoint TC \l2 "Endpoint
An endpoint is a value derived from statistical analysis or calculation of a specific measurement, or series of measurements, made during the test. Endpoints may be classified as measurement endpoints or assessment endpoints. Assessment endpoints refer to environmental parameters such as population, community or ecosystem measurements, e.g., growth rates or sustainable yields. Measurement endpoints refer to specific variables that are used to evaluate the assessment endpoints, such as diversity or evenness. (Hoffman et.al. 1995; US EPA 1996)

The PCB Residue Effects database utilize assessment and measurement endpoints which quantitatively represent the response(s) of a given individual, population, or community to the effects of a toxic agent.  ECOTOX Appendix T lists and defines endpoints used in the PCB Residue Effects database. For each endpoint, effect and measurement, and a concurrent residue must also be coded.

For some endpoints, linkage to an exposure dose, and therefore an Exposure Dose Number, is especially important. These endpoints include time associated endpoints such as LTxx and ETxx and TKNO.  
In contrast, NOEC/NOELs and LOEC/LOELs are the endpoints used to represent a statistically significant range within the tested concentrations/dose. The NOEC/NOEL is the highest tested concentration/dose having no statistically significant adverse effect and the LOEC/LOEL is the lowest tested concentration/dose having a statistically significant adverse effect. (Rand 1995) NOEC/NOELs and LOEC/LOELs are also linked by the place holding exposure number, as indicated in the previous paragraph.

For endpoints of ETXX or LTXX, code both the observation duration and the observed response value with the same values. 
Endpoints presented as graphed data should be coded as a range with a remark that the data come from a graph.

If results are reported as significant based on a correlation factor, code the results, by reporting the range of concentrations/doses related to the correlation factor. 

Endpoint Assignment Guidelines

 SEQ CHAPTER \h \r 1If statistically derived results are presented or 10% differences can be determined at multiple durations AND residues are presented over the same or similar series of durations, select the shortest duration associated with the residue at an equilibrated state.  There may be fluctuations in the residue values, but determination of the equilibrated state should take into account the variance around the measurement (e.g., standard deviation). When coding results, the goal is to use a steady state residue value and not the residue concentration during the depuration phase of the study. 

If a residue value is only available at a single duration, but effect responses are presented for multiple durations, the residue duration and the effect response duration should be aligned as closely as possible.

Once the duration has been selected for the residue/response, the assignment of the NOEL / LOEL values for instances where multiple concentrations / doses are reported are based on the following rules:
· if all doses/concentrations are statistically significant, then the lowest dose/concentration is assigned the LOEL.  
Example 1.  Significant Adverse Effect 

	Duration\Doses
	10 mg/kg/d
	20 mg/kg/d
	30 mg/kg/d
	Endpoint Assignment

NOEL/LOEL

	1 week
	sig
	sig
	sig 
	LOEL at 10 mg/kg/d

	2 weeks
	sig
	sig
	sig
	

	3 weeks
	sig
	sig
	sig
	


sig = statistically significant,  no =  not statistically significant

· if all dose/concentrations are not statistically significant then the highest concentration is assigned the NOEL

Example 2.  No Adverse Effect 

	Duration\Doses
	10 mg/kg/d
	20 mg/kg/d
	30 mg/kg/d
	Endpoint Assignment

NOEL/LOEL

	1 week
	no
	no
	no
	NOEL 30 mg/kg/d

	2 weeks
	no
	no
	no
	

	3 weeks
	no
	no
	no
	


sig = statistically significant,  no =  not statistically significant

· if some doses are statistically significant and some are not statistically significant, BUT the sig/nosig follow a concentration response, then select the LOEL as the lowest concentration with statistically significant effects and the NOEL as the highest concentration identified as not statistically significant 
Example 3.  No Sig/Sig Effect 

	Duration\Doses
	10 mg/kg/d
	20 mg/kg/d
	30 mg/kg/d
	Endpoint Assignment

NOEL/LOEL

	1 week
	no
	sig
	sig 
	NOEL at 10 mg/kg/d

LOEL at 20 mg/kg/d

	2 weeks
	no
	sig
	sig
	

	3 weeks
	no
	sig
	sig
	


sig = statistically significant,  no =  not statistically significant

· if the statistics do not correspond to the dose/concentration response, do not assign endpoints for non-monotonic responses.  Please insert a flag in the comment field noting non-monotonic responses were observed.  If the only responses in the paper are non-monotonic, the paper should be forwarded to EPA for clarification.
Mortality Endpoint Assignment

For mortality data without statistical analysis:

· If the authors report zero mortalities at all concentrations, code a NOEC at the highest concentration tested.
· If the authors report 100% lethality at all concentrations, code a LOEC at the lowest concentration tested.
· If the authors report zero mortality AND/OR 100% mortality at one or more concentrations. 

BUT do not discuss the mortality at the other concentrations/doses 

AND do not present statistics - then use NR-LETH and NR-ZERO; NOEC and LOEC values cannot be assigned.
· If the authors report zero mortality AND/OR 100% mortality at one or more concentrations

           AND do not present statistics

AND DO include results at each dose/concentration - use the10% rule to determine the NOEC/LOEC values.
 SEQ CHAPTER \h \r 1If the author does not present raw data in either table or graphical format but discusses results in the text, the following rules should be followed for the assignment of endpoints. 

•        Do not assign an endpoint if in the text the author describes a significant or adverse change in an observed effect without reporting any statistical analysis or percent deviation from control.

•        Assign an endpoint if in the text the author states that there is a 'statistically significant' increase or decrease in an observed effect at specified doses, even if they do not report a level of statistical significance level or identify a method of statistical analysis.

•        Assign an endpoint if the author describes a significant or adverse change in an observed effect at specified doses and reports a statistical significance level or a method of statistical analysis.

•        Assign an endpoint if the author states that there is a greater than ten percent deviation from control in an observed effect at specified doses.
Assigning an Endpoint for a Mixture
If the author presents mixture data in which a mixture of chemicals are tested at multiple concentrations, the reviewer will need to calculate the  value for each mixture composition by using the TEF value and dose concentration for each component of the mixture to assign endpoints accordingly.  See TEQ (Toxic Equivalency Concentration)/ Units section.  Also, see example provided below.
Example.  Assigning an Endpoint to a Mixture
	TEF for TCDD
	1
	TEQ = Sum (Congener1 conc. x TEF1) + ... (Congener 2 conc. x TEF2)

	TEF for PCB 126
	0.1
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Dose
	Dose
	Dose
	
	
	
	

	TCDD
	PCB 126
	on TEQ basis
	Body Weight (g)
	*Significant
	PCB 126

Alone
	TCDD Alone
	Mixture

	ug/kg/day
	ug/kg/day
	
	(g)
	P<0.05
	
	
	

	0
	0
	0
	318
	
	 
	 
	 

	0
	0.47
	0.047
	295
	
	NOEC
	
	 

	0
	3.18
	0.318
	267
	*
	LOEC
	
	 

	0
	10.1
	1.01
	247
	*
	 
	
	 

	
	
	
	
	
	
	
	

	0.026
	0
	0.026
	297
	
	
	NOEC
	 

	0.32
	0
	0.32
	264
	*
	
	LOEC
	

	
	
	
	
	
	
	
	

	0.027
	0.48
	0.075
	299
	
	
	
	NOEC

	0.026
	3.25
	0.351
	272
	*
	
	
	 LOEC

	0.315
	0.44
	0.359
	265
	*
	
	
	 

	0.306
	3.06
	0.612
	253
	*
	
	
	 

	0.023
	10.4
	1.063
	243
	*
	
	
	 

	0.269
	9.68
	1.237
	238
	*
	
	
	 

	
	
	
	
	
	
	
	


Significance Level 

The level of significance (e.g. test statistic) is coded when the author has reported statistical analysis in the test result. Terminology for significance level may be presented as: p =; p< or alpha value; 2. The terminology is equivalent and is generally in the range of 0.001 to 0.10. 

The Significance Level data field is coded as reported by the author. If endpoints of LCxx, ECxx, LTxx, ETxx, ICxx, LDxx report confidence intervals/limits, etc., report the significance level in the Significance Level field, e.g., 95% CI is coded as 0.05. 

If no statistics are presented, use the 10% rule: If there is a 10% adverse response in comparison to the controls then that should be coded as a LOAEL and if there isn’t at least a 10% adverse effect, then code that as the NOAEL.  These endpoints will be marked by coding the Significance level field as “10%” and the Paper/Reviewer Assigned field as “R” so that it is clear that the NOAEL/LOAEL were interpreted from the data presented and not clearly stated as such by the authors.  

Paper/Reviewer/Bioburden Assigned Data (P, R, or B) TC \l2 "Paper/Reviewer/Bioburden Assigned Data (P, R, or B)
The PR or Assign data field is used to identify the source of the effect or endpoint information. If the effect or endpoint was reported by the author in the publication a 'P' is coded in the PR data field; if the effect or endpoint was assigned by the reviewer, an 'R' is coded.  If the endpoint is a body burden based endpoint, a “B” is coded.

Companion Endpoints (COMPEP)

If the endpoint that is being coded has a “companion endpoint(s)” record that is also being coded, group the records by coding a numeric value in the following format: COMPEP/number//. For each group of companion endpoints within a test use the same number. Unique companion endpoint groups are defined by the same effect, measurement, response site and duration.  For example:

Example 1: The NOEC, LOEC and MATCs are reported for Growth - Length, Growth - Weight and Mortality - Mortality, the Growth Length endpoints are companion endpoints group 1, the Growth Weight are companion endpoints group 2 and the Mortality Endpoints are companion endpoints group 3. The data is coded as:


Endpoint: NOEC  Effect: GRO Measurement: LGTH COMPEP/1//


Endpoint: LOEC   Effect: GRO Measurement: LGTH COMPEP/1//


Endpoint: MATC   Effect: GRO Measurement: LGTH COMPEP/1// 


Endpoint: NOEC  Effect: GRO Measurement: WGHT COMPEP/2//


Endpoint: LOEC   Effect: GRO Measurement: WGHT COMPEP/2//


Endpoint: MATC   Effect: GRO Measurement: WGHT  COMPEP/2// 


Endpoint: NOEC  Effect: MOR Measurement: MORT COMPEP/3//


Endpoint: LOEC   Effect: MOR Measurement: MORT COMPEP/3//


Endpoint: MATC   Effect: MOR Measurement: MORT COMPEP/3// 

If an endpoint does not have a companion endpoint code NR.

Response Site TC \l2 "Response Site










The specific site at which an effect measurement was observed is coded in the Response Site data field, e.g. for residues (RSDE) recorded in the “liver,” enter 'LI' in the Response Site data field (see ECOTOX Appendix U for applicable codes). Response site is valid entry for GRO, AEG, CEL, PHY, DVP, GEN, REP, HIS, ENZ, BCM, HRM, INJ, and MPH effect groups (see ECOTOX Appendix S for effect group and measurement codes). If a response site is not reported or not applicable, e.g. mortality, behavioral effects, code the site as Not Reported (NR).

Dietary and injection doses will not be linked to tissue effects only to whole body effects.  

When direct linkages between residue and effect are not present, AND if results for multiple tissues are presented, tissues are selected by their rate of perfusion: preference in decreasing order are (1) blood, (2) liver, (3) kidney and (4) heart, spleen or brain (i.e., well perfused tissues) over poorly perfused tissues (e.g., muscle, bone, skin, fat, adipose tissue.)

When direct linkages are not available, and when a whole body response is not available, you may encode results where a residue is measured in a tissue other than the tissue where the effect is reported, but selection of tissue should be based on tissue perfusion (see above).   The reviewer should include a comment field listing all other tissues with measurements that were available but not used. 
The carcass information can be used as a whole body, if the carcass is intact.

Body Weight TC \l2 "Body Weight
Enter the mean body weight of the organism tested, preferably at the end of the exposure period.  If the author reports a body weight range, recalculate to a mean value and note in the remarks section that the body weight is recalculated.

Intake Rate TC \l2 "Intake Rate
For dietary exposures, enter the food intake rate.

Remark Number/Remarks TC \l2 "Remark Number/Remarks
When there are remarks for a specific test, the REMARKS field as well as the Remark Number (RN) field, will be used. The Remark Number field is used to link the remarks associated with each specific test result. Each unique Remark is assigned a Remarks Number and only one Remark Number is used per result entry. Use a unique Remark Number for each section of the database, i.e., do not carry over Remarks or Remark Numbers from the Exposure Information to the Results Information sections. Remarks are preceded by the Remarks Number and identified by the field abbreviation listed in ECOTOX Appendix EE.

Endpoint pairs in which the NOEL/NOEC TEQ is greater than the LOEL/LOEC TEQ will have a result remark added to flag a non-standard result.  The list of queries used to generate endpoint pairs for the PCBRes database is provided below. Endpoints are assigned to effects based on the dose concentrations. However, the TEQ calculation is based off of the residue concentration reported by the author.  Occasionally, the residue concentration may not be dose dependent, i.e. a lower dose with higher residue value or conversely, a higher dose with lower residue value.  An example is provided below.  In cases such as these, a result remark will be added to flag the non-dose dependent TEQ value.

Endpoint Pairs Queries

qryEndpointPairsWithChemName

qryEndptPairResiduePlot

qryEndptPairResiduePlotTot

qryEndptPairResidueDetail

Non-dose dependent TEQ example:
	Dose
	Conc

(ug/g)
	Efct
	Msmt
	Endpt
	Residue

(ppm)
	TEQ
	Result Remark

	1
	10 
	GRO
	LGTH
	NOEL
	20 
	0.2
	TEQs-RSD NOEL-LOEL not Dose dependent

	2
	20
	GRO
	LGTH
	LOEL
	10
	0.1
	TEQs-RSD NOEL-LOEL not Dose dependent


No Residue Checkbox TC \l2 " No Residue Checkbox 
The No residue checkbox is marked if the result record does not have a linked residue value(s).  This will instruct the database to link the result record to the dose.  Note:  The field header for this field is labeled “NoEffect” in the result table of the database.

Result linking to Residues  TC \l2 "Result linking to Residues 
Click on the linked residues area to activate this subform. Select residue records that you want to associate with this result record. Note that multiple records can be entered here and the subform contains its own record selector controls.

6.  Residues TC \l1 "6.  Residues
Residue Notes TC \l2 "Residue Notes
! 
For egg injection studies, the dose/residue that should be coded is that measured after injection, and not the residue concentration after hatch. A remark should be added to the comment field denoting that subsequent residue measurements were reported in the paper 

! 
Link the residue in the egg to the effects observed in the progeny.  If the author presents residues at various durations, the proper way to report this is to average the concentration in the controls (add all values and divide by the total number of N including the NDs), and average the concentration in the exposed eggs and subtract the two to get the total concentration of PCB accumulated in the tissues.
! 
The reviewer should preferentially code lipid normalized doses vs. non-lipid normalized doses.

! 
The residue for egg injection studies is equal to the concentration injected into the egg divided by the weight of the egg.  Egg weights are optional when dose is described as amount of chemical per kg of egg.   If dose is described as only "amount of chemical" and no egg weights are provided, the dose is not known therefore the paper should be rejected.   For egg injection studies, if there is no residue for the organ, an effect can not be coded.  The effect measurements not coded are noted in the Test Comments field.
! 
In the case of somatic index studies if the tissue (e.g., kidney) has a somatic index, but there is not a concurrent residue you cannot code the tissue effect data.  
· When the authors clearly identify the uptake and depuration phases of a study, AND present residues with effects in the uptake phase, only the uptake phase is coded.  If only the depuration phase has residue and effects, then the depuration data with a time closest to the end of the uptake phase should be coded into the database.  A comment should be placed in the remarks field that the data is from the depuration phase of the study.  If it is unclear (e.g., bird injection studies) when depuration begins, code all durations with concurrent endpoints and residues.
· In the calculation non-detect (N.D.) levels were treated as 0 (zero) values.  This is the case when a detection limit is not presented, but if detection limits are available, N.D.s should be replaced with ½ the detection limit value and then averaged. 
! 
Dietary and injection doses will not be linked to tissue effects, but only to whole body effects

· When an endpoint is presented for a tissue (e.g., EROD in liver) it should be linked to the residue of the specific tissue, and if that is not available then the residue in the whole organism. A remark should be added to the comment field denoting that residues were measured in other tissues. 

! 
When direct linkages between residue and effect are not present, AND if results for multiple tissues are presented, tissues are selected by their rate of perfusion: preference in decreasing order are (1) blood, (2) liver, (3) kidney and (4) heart, spleen or brain (i.e., well perfused tissues) over poorly perfused tissues (e.g., muscle, bone, skin, fat, adipose tissue.) 

!  
When direct linkages are not available, and when a whole body response is not available, you may encode results where a residue is measured in a tissue other than the tissue where the effect is reported, but selection of tissue should be based on tissue perfusion (see above).  

! 
If studies present endpoints at several durations, the coding should link to the residues at the durations that match, and if not exact a range of the two closest residue measurements. 

! 
If the author reports only egg residues and fry mortality endpoints, it is acceptable to code the residues for eggs and link to the effects in fry or other lifestages.

! 
It is not acceptable to link an endpoint to a residue value = 0.  
!  
Effects in the parents should not be linked to residues in the offspring.

! 
It is acceptable to estimate a residue concentration based on residue information presented by the author for other congeners.  For example,


PCB 77






PCB 118




Dose - 1000 ppb = No Residue Value reported

Dose - 1000 ppb = 1.18 ppm


Dose - 10000 ppb = 0.15 ppm



Dose - 10000 ppb = 7.74 ppm


1.18 ppm   =    X ppm

X = 0.02 ppm


7.74 ppm         0.15 ppm


Therefore, PCB 77 Dose 1000 ppb = 0.02 ppm residue value.  Make sure to add comment that residue value is estimated

CAS Number  TC \l2 "CAS Number 
Select the appropriate CAS number of the residue reported.  Complete an individual residue form for each congener.  Click on “Add Residue” to add another residue.

Mean Value/Unit TC \l2 "Mean Value/Unit
Record the mean residue value and unit as reported by the author.  If a residue range is reported, recalculate to a mean value.  Add a residue remark that the residue was recalculated.

If the author presents a residue value based on both the tissue concentration and a TEQ concentration, the reviewer should preferentially code the tissue concentration into PCBRes. 

If the author presents the residue value as the % of total dose administered, the reviewer should calculate the residue based on this information.  A sample calculation is provided below.

Example: liver tissue has day 21 value of 3.16% 14C activity (% of dose/g tissue)

 Dose:  50ug/kg body weight

Rat weight:  200 grams

Recalculated Residue:       

50 ug/kg = 50 ng/g


50 (ng of TCDD/g tissue) × 0.0316 (% of dose/g tissue) = 1.58 ng/g = 1.58 ug/kg
If the author presents a residue value which was measured using radioactivity, the reviewer should code the specific activity of the chemical(s) tested in the Residue remarks field.  This information will be used to convert radioactive units to concentration units for the Total TEQ field. 

Example:  specific activity of 12.6 uCi/mg reported for Kanechlor 400

  
To convert:

    
1 Curie = 3.7x1010 dps = 2.22x1012 dpm

    
1 microCurie (uCi) = 2.22x106 dpm.

Residue concentration reported as:

Kanechlor 400 = 1500+-260 dpm/g tissue

  
Thus

     
Kanechlor 400 = (1500 dpm/g tissue) x (1 uCi/2.22x106 dpm) x (mg of

Kanechlor 400/12.6 uCi)  = 5.36x10-5 mg /g  = 53.6 ng/g tissue

Residue Duration TC \l2 "Residue Duration
Record the duration time when the residue value was measured.

Residue Response Site TC \l2 "Residue Response Site
The specific site at which the residue was observed is coded in the RESIDUE SITE data field, e.g. for residues (RSDE) recorded in the “liver,” enter 'LI' in the SITE data field (see Appendix U for applicable codes).

Analytical Method TC \l2 "Analytical Method
Record the reported method to quantify PCB’s or dioxins.  Use codes reported in Appendix 3.

If the author reports multiple methods for quantifying PCBs/dioxins and one of the methods involves scintillation counting, code SC or SH in the analytical method field as this method has less uncertainty.

% Moisture TC \l2 "% Moisture
This field will be used to code the numeric percent moisture data.  The percent moisture should be reported for the tissue being analyzed for residue concentration (e.g., whole organism, liver, etc.).

Wet/Dry Weight TC \l2 "Wet/Dry Weight
Record whether the residue is reported on a dry weight, wet weight, or lipid basis (Dry/Wet/Lipid/NR)

Percent Lipid TC \l2 "Percent Lipid
The percent lipid should be reported for the tissue analyzed for residue concentration (e.g., whole organism, liver, etc).

TEF Standard (Toxic Equivalency Factor) TC \l2 "TEF Standard (Toxic Equivalency Factor)
Toxic Equivalency Factor - indicates an order of magnitude estimate of the toxicity of a compound relative to TCDD.  (TCDD is assigned a TEF of 1) Refer to Appendix 4 for a list of TEF values.  Determine appropriate TEF value based on congener and species reported by author.

Author reported TEF TC \l2 "Author reported TEF
Toxic Equivalency Factor - indicates an order of magnitude estimate of the toxicity of a compound relative to TCDD.  (TCDD is assigned a TEF of 1.  Code the TEF value reported by the author.

TEQ (Toxic Equivalency Concentration) TC \l2 "TEQ (Toxic Equivalency Concentration)/ Units
TEQ is the sum of the residues for the measured compound multiplied by the TEF.  This field will be an output field which the program will generate automatically by multiplying the residue value and the TEF value.  A list of conversion factors used for TEQ calculations for Aroclors is provided in Appendix 4.

PCB TEQs = Sum (Congener1 x TEF1) + ... (Congener 2 x TEF2) .....

http://feql.wsu.edu/esrp532/ESRP532Lecture14PPT.pdf


Remark TC \l2 "Remark
General information about the residue such as any specific methodology or techniques used is recorded in the REMARKS data field.  Also, note any other tissues in which the author reported a residue value.
7. Report Outputs
This section is reserved for report outputs for the PCBRes Effects database.  Calculated fields and queries will be added as created.
The reviewer should ensure that the coding is clear between gavage studies and other dietary studies. Gavage studies will use an assimilation factor like that with diet doses (probably different value than for food).  Assimilation factors will be assigned based on exposure type and incorporated into the calculated residue value for dietary studies.
CSC electronically populated blank records in the Observation_Duration_Min and Observation_Duration_Max fields in the result table with the value of "NR".  Also, blank records in the Result_Remark field in the result table were electronically populated with the value "//".  This action was taken to improve problems with Access queries due to blank fields. 
8.  Supporting Materials TC \l1 "7.  Supporting Materials
Hoffman, D.J. 1995. Wildlife Toxicity Testing. In: D.J.Hoffman, B.A.Rattner, G.A.Burton,Jr., and J.Cairns,Jr. (Eds), Handbook of Ecotoxicology. CRC Press, Inc., Boca Raton, FL:47-69. [good overview of wildlife toxicity testing methods]

Hoffman,D.J., B.A.Rattner, G.A.Burton,Jr., and J.Cairns,Jr. (Eds) 1995. Handbook of Ecotoxicology. CRC Press, Inc., Boca Raton, FL [general reference with chapters on ecotoxicological effects, specific contaminant sources and effects, case histories, predictive ecotoxicology and risk assessment]

Rand, G. M. 1995 Fundamentals of Aquatic Toxicology Effects, Environmental Fate, and Risk Assessment. Taylor and Francis. ISBN 1 560 32090 7.

US Environmental Protection Agency.  1996.  Proposed Guidelines for Ecological Risk Assessment, Risk Assessment Forum, EPA/630/R-95/002B, US EPA, Washington, DC [on order from US EPA 7/97)

Appendix 1.  List of PCDD and PCDF Compounds of Interest to the PCB Effort TC \l1 "Appendix 1.  List of PCDD and PCDF compounds of interest to the PCB effort
	Type
	Chemical Name
	CAS Number

	Dioxin
	2,3,7,8-TCDD
	1746016

	Dioxin
	1,2,3,7,8-PeCDD


	40321764

	Dioxin
	1,2,3,4,7,8-HxCDD
	39227286

	Dioxin
	1,2,3,6,7,8-HxCDD
	57653857

	Dioxin
	1,2,3,7,8,9-HxCDD
	19408743

	Dioxin
	1,2,3,4,6,7,8-HpCDD

	35822469

	Dioxin
	OCDD
	3268879

	Furan
	2,3,7,8-TCDF
	51207319

	Furan
	1,2,3,7,8-PeCDF
	57117416

	Furan
	2,3,4,7,8-PeCDF
	57117314

	Furan
	1,2,3,4,7,8-HxCDF
	70648269

	Furan
	1,2,3,6,7,8-HxCDF
	57117449

	Furan
	1,2,3,7,8,9-HxCDF
	72918219

	Furan
	2,3,4,6,7,8-HxCDF
	60851345

	Furan
	1,2,3,4,6,7,8-HpCDF
	67562394

	Furan
	1,2,3,4,7,8,9-HpCDF
	55673897

	Furan
	OCDF
	39001020


Appendix 2.  List of PCBs TC \l1 "Appendix 2.  List of PCBs
	 CASRN  
	 Congener Number  
	 IUPAC Name  
	 Type  

	 1336-36-3  
	 
	 Polychlorinated biphenyl 
	 Category  

	 2050-67-1  
	 11  
	 3,3'-Dichlorobiphenyl  
	 Congener  

	 2050-68-2  
	 15  
	 4,4'-Dichlorobiphenyl  
	 Congener  

	 2051-24-3  
	 209  
	 Decachlorobiphenyl  
	 Congener  

	 2051-60-7  
	 1  
	 2-Chlorobiphenyl  
	 Congener  

	 2051-61-8  
	 2  
	 3-Chlorobiphenyl  
	 Congener  

	 2051-62-9  
	 3  
	 4-Chlorobiphenyl  
	 Congener  

	 2136-99-4  
	 202  
	 2,2',3,3',5,5',6,6'-Octachlorobiphenyl  
	 Congener  

	 2437-79-8  
	 47  
	 2,2',4,4'-Tetrachlorobiphenyl  
	 Congener  

	 2974-90-5  
	 13  
	 3,4'-Dichlorobiphenyl  
	 Congener  

	 2974-92-7  
	 12  
	 3,4-Dichlorobiphenyl  
	 Congener  

	 7012-37-5  
	 28  
	 2,4,4'-Trichlorobiphenyl  
	 Congener  

	 11096-82-5  
	 
	 Aroclor 1260  
	 Mixture  

	 11097-69-1  
	 
	 Aroclor 1254  
	 Mixture  

	 11100-14-4  
	 
	 Aroclor 1268  
	 Mixture  

	 11104-28-2  
	 
	 Aroclor 1221  
	 Mixture  

	 11141-16-5  
	 
	 Aroclor 1232  
	 Mixture  

	 12672-29-6  
	 
	 Aroclor 1248  
	 Mixture  

	 12674-11-2  
	 
	 Aroclor 1016  
	 Mixture  

	 12767-79-2  
	 
	 Aroclor (unspecified)  
	 Mixture  

	 13029-08-8  
	 4  
	 2,2'-Dichlorobiphenyl  
	 Congener  

	 15862-07-4  
	 29  
	 2,4,5-Trichlorobiphenyl  
	 Congener  

	 15968-05-5  
	 54  
	 2,2',6,6'-Tetrachlorobiphenyl  
	 Congener  

	 16605-91-7  
	 5  
	 2,3-Dichlorobiphenyl  
	 Congener  

	 16606-02-3  
	 31  
	 2,4',5-Trichlorobiphenyl  
	 Congener  

	 18259-05-7  
	 116  
	 2,3,4,5,6-Pentachlorobiphenyl  
	 Congener  

	 25323-68-6  
	 
	 Trichlorobiphenyl  
	 Homolog  

	 25429-29-2  
	 
	 Pentachlorobiphenyl  
	 Homolog  

	 25512-42-9  
	 
	 Dichlorobiphenyl  
	 Homolog  

	 25569-80-6  
	 6  
	 2,3'-Dichlorobiphenyl  
	 Congener  

	 26601-64-9  
	 
	 Hexachlorobiphenyl  
	 Homolog  

	 26914-33-0  
	 
	 Tetrachlorobiphenyl  
	 Homolog  

	 27323-18-8  
	 
	 Monochlorobiphenyl  
	 Homolog  

	 28655-71-2  
	 
	 Heptachlorobiphenyl  
	 Homolog  

	 31508-00-6  
	 118  
	 2,3',4,4',5-Pentachlorobiphenyl  
	 Congener  

	 32598-10-0  
	 66  
	 2,3',4,4'-Tetrachlorobiphenyl  
	 Congener  

	 32598-11-1  
	 70  
	 2,3',4',5-Tetrachlorobiphenyl  
	 Congener  

	 32598-12-2  
	 75  
	 2,4,4',6-Tetrachlorobiphenyl  
	 Congener  

	 32598-13-3  
	 77  
	 3,3',4,4'-Tetrachlorobiphenyl  
	 Congener  

	 32598-14-4  
	 105  
	 2,3,3',4,4'-Pentachlorobiphenyl  
	 Congener  

	 32690-93-0  
	 74  
	 2,4,4',5-Tetrachlorobiphenyl  
	 Congener  

	 32774-16-6  
	 169  
	 3,3',4,4',5,5'-Hexachlorobiphenyl  
	 Congener  

	 33025-41-1  
	 60  
	 2,3,4,4'-Tetrachlorobiphenyl  
	 Congener  

	 33091-17-7  
	 197  
	 2,2',3,3',4,4',6,6'-Octachlorobiphenyl  
	 Congener  

	 33146-45-1  
	 10  
	 2,6-Dichlorobiphenyl  
	 Congener  

	 33284-50-3  
	 7  
	 2,4-Dichlorobiphenyl  
	 Congener  

	 33284-52-5  
	 80  
	 3,3',5,5'-Tetrachlorobiphenyl  
	 Congener  

	 33284-53-6  
	 61  
	 2,3,4,5-Tetrachlorobiphenyl  
	 Congener  

	 33284-54-7  
	 65  
	 2,3,5,6-Tetrachlorobiphenyl  
	 Congener  

	 33979-03-2  
	 155  
	 2,2',4,4',6,6'-Hexachlorobiphenyl  
	 Congener  

	 34883-39-1  
	 9  
	 2,5-Dichlorobiphenyl  
	 Congener  

	 34883-41-5  
	 14  
	 3,5-Dichlorobiphenyl  
	 Congener  

	 34883-43-7  
	 8  
	 2,4'-Dichlorobiphenyl  
	 Congener  

	 35065-27-1  
	 153  
	 2,2',4,4',5,5'-Hexachlorobiphenyl  
	 Congener  

	 35065-28-2  
	 138  
	 2,2',3,4,4',5'-Hexachlorobiphenyl  
	 Congener  

	 35065-29-3  
	 180  
	 2,2',3,4,4',5,5'-Heptachlorobiphenyl  
	 Congener  

	 35065-30-6  
	 170  
	 2,2',3,3',4,4',5-Heptachlorobiphenyl  
	 Congener  

	 35693-92-6  
	 30  
	 2,4,6-Trichlorobiphenyl  
	 Congener  

	 35693-99-3  
	 52  
	 2,2',5,5'-Tetrachlorobiphenyl  
	 Congener  

	 35694-04-3  
	 133  
	 2,2',3,3',5,5'-Hexachlorobiphenyl  
	 Congener  

	 35694-06-5  
	 137  
	 2,2',3,4,4',5-Hexachlorobiphenyl  
	 Congener  

	 35694-08-7  
	 194  
	 2,2',3,3',4,4',5,5'-Octachlorobiphenyl  
	 Congener  

	 36559-22-5  
	 42  
	 2,2',3,4'-Tetrachlorobiphenyl  
	 Congener  

	 37234-40-5  
	 
	 Aroclor 1231  
	 Mixture  

	 37324-23-5  
	 
	 Aroclor 1262  
	 Mixture  

	 37680-65-2  
	 18  
	 2,2',5-Trichlorobiphenyl  
	 Congener  

	 37680-66-3  
	 17  
	 2,2',4-Trichlorobiphenyl  
	 Congener  

	 37680-68-5  
	 34  
	 2,3',5'-Trichlorobiphenyl  
	 Congener  

	 37680-69-6  
	 35  
	 3,3',4-Trichlorobiphenyl  
	 Congener  

	 37680-73-2  
	 101  
	 2,2',4,5,5'-Pentachlorobiphenyl  
	 Congener  

	 38379-99-6  
	 95  
	 2,2',3,5',6-Pentachlorobiphenyl  
	 Congener  

	 38380-01-7  
	 99  
	 2,2',4,4',5-Pentachlorobiphenyl  
	 Congener  

	 38380-02-8  
	 87  
	 2,2',3,4,5'-Pentachlorobiphenyl  
	 Congener  

	 38380-03-9  
	 110  
	 2,3,3',4',6-Pentachlorobiphenyl  
	 Congener  

	 38380-04-0  
	 149  
	 2,2',3,4',5',6-Hexachlorobiphenyl  
	 Congener  

	 38380-05-1  
	 132  
	 2,2',3,3',4,6'-Hexachlorobiphenyl  
	 Congener  

	 38380-07-3  
	 128  
	 2,2',3,3',4,4'-Hexachlorobiphenyl  
	 Congener  

	 38380-08-4  
	 156  
	 2,3,3',4,4',5-Hexachlorobiphenyl  
	 Congener  

	 38411-22-2  
	 136  
	 2,2',3,3',6,6'-Hexachlorobiphenyl  
	 Congener  

	 38411-25-5  
	 174  
	 2,2',3,3',4,5,6'-Heptachlorobiphenyl  
	 Congener  

	 38444-73-4  
	 19  
	 2,2',6-Trichlorobiphenyl  
	 Congener  

	 38444-76-7  
	 27  
	 2,3',6-Trichlorobiphenyl  
	 Congener  

	 38444-77-8  
	 32  
	 2,4',6-Trichlorobiphenyl  
	 Congener  

	 38444-78-9  
	 16  
	 2,2',3-Trichlorobiphenyl  
	 Congener  

	 38444-81-4  
	 26  
	 2,3',5-Trichlorobiphenyl  
	 Congener  

	 38444-84-7  
	 20  
	 2,3,3'-Trichlorobiphenyl  
	 Congener  

	 38444-85-8  
	 22  
	 2,3,4'-Trichlorobiphenyl  
	 Congener  

	 38444-86-9  
	 33  
	 2,3',4'-Trichlorobiphenyl  
	 Congener  

	 38444-87-0  
	 36  
	 3,3',5-Trichlorobiphenyl  
	 Congener  

	 38444-88-1  
	 39  
	 3,4',5-Trichlorobiphenyl  
	 Congener  

	 38444-90-5  
	 37  
	 3,4,4'-Trichlorobiphenyl  
	 Congener  

	 38444-93-8  
	 40  
	 2,2',3,3'-Tetrachlorobiphenyl  
	 Congener  

	 39485-83-1  
	 100  
	 2,2',4,4',6-Pentachlorobiphenyl  
	 Congener  

	 39635-31-9  
	 189  
	 2,3,3',4,4',5,5'-Heptachlorobiphenyl  
	 Congener  

	 39635-32-0  
	 111  
	 2,3,3',5,5'-Pentachlorobiphenyl  
	 Congener  

	 39635-33-1  
	 127  
	 3,3',4,5,5'-Pentachlorobiphenyl  
	 Congener  

	 39635-34-2  
	 162  
	 2,3,3',4',5,5'-Hexachlorobiphenyl  
	 Congener  

	 39635-35-3  
	 159  
	 2,3,3',4,5,5'-Hexachlorobiphenyl  
	 Congener  

	 40186-70-7  
	 175  
	 2,2',3,3',4,5',6-Heptachlorobiphenyl  
	 Congener  

	 40186-71-8  
	 201  
	 2,2',3,3',4,5',6,6'-Octachlorobiphenyl  
	 Congener  

	 40186-72-9  
	 206  
	 2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl  
	 Congener  

	 41411-61-4  
	 142  
	 2,2',3,4,5,6-Hexachlorobiphenyl  
	 Congener  

	 41411-62-5  
	 160  
	 2,3,3',4,5,6-Hexachlorobiphenyl  
	 Congener  

	 41411-63-6  
	 166  
	 2,3,4,4',5,6-Hexachlorobiphenyl  
	 Congener  

	 41411-64-7  
	 190  
	 2,3,3',4,4',5,6-Heptachlorobiphenyl  
	 Congener  

	 41464-39-5  
	 44  
	 2,2',3,5'-Tetrachlorobiphenyl  
	 Congener  

	 41464-40-8  
	 49  
	 2,2',4,5'-Tetrachlorobiphenyl  
	 Congener  

	 41464-41-9  
	 53  
	 2,2',5,6'-Tetrachlorobiphenyl  
	 Congener  

	 41464-42-0  
	 72  
	 2,3',5,5'-Tetrachlorobiphenyl  
	 Congener  

	 41464-43-1  
	 56  
	 2,3,3',4'-Tetrachlorobiphenyl  
	 Congener  

	 41464-46-4  
	 71  
	 2,3',4',6-Tetrachlorobiphenyl  
	 Congener  

	 41464-47-5  
	 46  
	 2,2',3,6'-Tetrachlorobiphenyl  
	 Congener  

	 41464-48-6  
	 79  
	 3,3',4,5'-Tetrachlorobiphenyl  
	 Congener  

	 41464-49-7  
	 58  
	 2,3,3',5'-Tetrachlorobiphenyl  
	 Congener  

	 41464-51-1  
	 97  
	 2,2',3,4',5'-Pentachlorobiphenyl  
	 Congener  

	 42740-50-1  
	 196  
	 2,2',3,3',4,4',5,6'-Octachlorobiphenyl  
	 Congener  

	 51908-16-8  
	 146  
	 2,2',3,4',5,5'-Hexachlorobiphenyl  
	 Congener  

	 52663-58-8  
	 64  
	 2,3,4',6-Tetrachlorobiphenyl  
	 Congener  

	 52663-59-9  
	 41  
	 2,2',3,4-Tetrachlorobiphenyl  
	 Congener  

	 52663-60-2  
	 84  
	 2,2',3,3',6-Pentachlorobiphenyl  
	 Congener  

	 52663-61-3  
	 92  
	 2,2',3,5,5'-Pentachlorobiphenyl  
	 Congener  

	 52663-62-4  
	 82  
	 2,2',3,3',4-Pentachlorobiphenyl  
	 Congener  

	 52663-63-5  
	 151  
	 2,2',3,5,5',6-Hexachlorobiphenyl  
	 Congener  

	 52663-64-6  
	 179  
	 2,2',3,3',5,6,6'-Heptachlorobiphenyl  
	 Congener  

	 52663-65-7  
	 176  
	 2,2',3,3',4,6,6'-Heptachlorobiphenyl  
	 Congener  

	 52663-66-8  
	 130  
	 2,2',3,3',4,5'-Hexachlorobiphenyl  
	 Congener  

	 52663-67-9  
	 178  
	 2,2',3,3',5,5',6-Heptachlorobiphenyl  
	 Congener  

	 52663-68-0  
	 187  
	 2,2',3,4',5,5',6-Heptachlorobiphenyl  
	 Congener  

	 52663-69-1  
	 183  
	 2,2',3,4,4',5',6-Heptachlorobiphenyl  
	 Congener  

	 52663-70-4  
	 177  
	 2,2',3,3',4,5',6'-Heptachlorobiphenyl  
	 Congener  

	 52663-71-5  
	 171  
	 2,2',3,3',4,4',6-Heptachlorobiphenyl  
	 Congener  

	 52663-72-6  
	 167  
	 2,3',4,4',5,5'-Hexachlorobiphenyl  
	 Congener  

	 52663-73-7  
	 200  
	 2,2',3,3',4,5,6,6'-Octachlorobiphenyl  
	 Congener  

	 52663-74-8  
	 172  
	 2,2',3,3',4,5,5'-Heptachlorobiphenyl  
	 Congener  

	 52663-75-9  
	 199  
	 2,2',3,3',4,5,5',6'-Octachlorobiphenyl  
	 Congener  

	 52663-76-0  
	 203  
	 2,2',3,4,4',5,5',6-Octachlorobiphenyl  
	 Congener  

	 52663-77-1  
	 208  
	 2,2',3,3',4,5,5',6,6'-Nonachlorobiphenyl  
	 Congener  

	 52663-78-2  
	 195  
	 2,2',3,3',4,4',5,6-Octachlorobiphenyl  
	 Congener  

	 52663-79-3  
	 207  
	 2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl  
	 Congener  

	 52704-70-8  
	 134  
	 2,2',3,3',5,6-Hexachlorobiphenyl  
	 Congener  

	 52712-04-6  
	 141  
	 2,2',3,4,5,5'-Hexachlorobiphenyl  
	 Congener  

	 52712-05-7  
	 185  
	 2,2',3,4,5,5',6-Heptachlorobiphenyl  
	 Congener  

	 52744-13-5  
	 135  
	 2,2',3,3',5,6'-Hexachlorobiphenyl  
	 Congener  

	 53469-21-9  
	 
	 Aroclor 1242  
	 Mixture  

	 53555-66-1  
	 38  
	 3,4,5-Trichlorobiphenyl  
	 Congener  

	 53742-07-7  
	 
	 Nonachlorobiphenyl  
	 Homolog  

	 54230-22-7  
	 62  
	 2,3,4,6-Tetrachlorobiphenyl  
	 Congener  

	 55215-17-3  
	 88  
	 2,2',3,4,6-Pentachlorobiphenyl  
	 Congener  

	 55215-18-4  
	 129  
	 2,2',3,3',4,5-Hexachlorobiphenyl  
	 Congener  

	 55312-69-1  
	 86  
	 2,2',3,4,5-Pentachlorobiphenyl  
	 Congener  

	 55702-45-9  
	 24  
	 2,3,6-Trichlorobiphenyl  
	 Congener  

	 55702-46-0  
	 21  
	 2,3,4-Trichlorobiphenyl  
	 Congener  

	 55712-37-3  
	 25  
	 2,3',4-Trichlorobiphenyl  
	 Congener  

	 55720-44-0  
	 23  
	 2,3,5-Trichlorobiphenyl  
	 Congener  

	 55722-26-4  
	 
	 Octachlorobiphenyl  
	 Homolog  

	 56030-56-9  
	 139  
	 2,2',3,4,4',6-Hexachlorobiphenyl  
	 Congener  

	 56558-16-8  
	 104  
	 2,2',4,6,6'-Pentachlorobiphenyl  
	 Congener  

	 56558-17-9  
	 119  
	 2,3',4,4',6-Pentachlorobiphenyl  
	 Congener  

	 56558-18-0  
	 121  
	 2,3',4,5',6-Pentachlorobiphenyl  
	 Congener  

	 57465-28-8  
	 126  
	 3,3',4,4',5-Pentachlorobiphenyl  
	 Congener  

	 59291-64-4  
	 140  
	 2,2',3,4,4',6'-Hexachlorobiphenyl  
	 Congener  

	 59291-65-5  
	 168  
	 2,3',4,4',5',6-Hexachlorobiphenyl  
	 Congener  

	 60145-20-2  
	 83  
	 2,2',3,3',5-Pentachlorobiphenyl  
	 Congener  

	 60145-21-3  
	 103  
	 2,2',4,5',6-Pentachlorobiphenyl  
	 Congener  

	 60145-22-4  
	 154  
	 2,2',4,4',5,6'-Hexachlorobiphenyl  
	 Congener  

	 60145-23-5  
	 182  
	 2,2',3,4,4',5,6'-Heptachlorobiphenyl  
	 Congener  

	 60233-24-1  
	 69  
	 2,3',4,6-Tetrachlorobiphenyl  
	 Congener  

	 60233-25-2  
	 98  
	 2,2',3,4',6'-Pentachlorobiphenyl  
	 Congener  

	 61798-70-7  
	 131  
	 2,2',3,3',4,6-Hexachlorobiphenyl  
	 Congener  

	 62796-65-0  
	 50  
	 2,2',4,6-Tetrachlorobiphenyl  
	 Congener  

	 65510-44-3  
	 123  
	 2,3',4,4',5'-Pentachlorobiphenyl  
	 Congener  

	 65510-45-4  
	 85  
	 2,2',3,4,4'-Pentachlorobiphenyl  
	 Congener  

	 68194-04-7  
	 51  
	 2,2',4,6'-Tetrachlorobiphenyl  
	 Congener  

	 68194-05-8  
	 91  
	 2,2',3,4',6-Pentachlorobiphenyl  
	 Congener  

	 68194-06-9  
	 102  
	 2,2',4,5,6'-Pentachlorobiphenyl  
	 Congener  

	 68194-07-0  
	 90  
	 2,2',3,4',5-Pentachlorobiphenyl  
	 Congener  

	 68194-08-1  
	 150  
	 2,2',3,4',6,6'-Hexachlorobiphenyl  
	 Congener  

	 68194-09-2  
	 152  
	 2,2',3,5,6,6'-Hexachlorobiphenyl  
	 Congener  

	 68194-10-5  
	 113  
	 2,3,3',5',6-Pentachlorobiphenyl  
	 Congener  

	 68194-11-6  
	 117  
	 2,3,4',5,6-Pentachlorobiphenyl  
	 Congener  

	 68194-12-7  
	 120  
	 2,3',4,5,5'-Pentachlorobiphenyl  
	 Congener  

	 68194-13-8  
	 147  
	 2,2',3,4',5,6-Hexachlorobiphenyl  
	 Congener  

	 68194-14-9  
	 144  
	 2,2',3,4,5',6-Hexachlorobiphenyl  
	 Congener  

	 68194-15-0  
	 143  
	 2,2',3,4,5,6'-Hexachlorobiphenyl  
	 Congener  

	 68194-16-1  
	 173  
	 2,2',3,3',4,5,6-Heptachlorobiphenyl  
	 Congener  

	 68194-17-2  
	 198  
	 2,2',3,3',4,5,5',6-Octachlorobiphenyl  
	 Congener  

	 69782-90-7  
	 157  
	 2,3,3',4,4',5'-Hexachlorobiphenyl  
	 Congener  

	 69782-91-8  
	 193  
	 2,3,3',4',5,5',6-Heptachlorobiphenyl  
	 Congener  

	 70362-41-3  
	 108  
	 2,3,3',4,5'-Pentachlorobiphenyl  
	 Congener  

	 70362-45-7  
	 45  
	 2,2',3,6-Tetrachlorobiphenyl  
	 Congener  

	 70362-46-8  
	 43  
	 2,2',3,5-Tetrachlorobiphenyl  
	 Congener  

	 70362-47-9  
	 48  
	 2,2',4,5-Tetrachlorobiphenyl  
	 Congener  

	 70362-48-0  
	 76  
	 2,3',4',5'-Tetrachlorobiphenyl  
	 Congener  

	 70362-49-1  
	 78  
	 3,3',4,5-Tetrachlorobiphenyl  
	 Congener  

	 70362-50-4  
	 81  
	 3,4,4',5-Tetrachlorobiphenyl  
	 Congener  

	 70424-67-8  
	 57  
	 2,3,3',5-Tetrachlorobiphenyl  
	 Congener  

	 70424-68-9  
	 107  
	 2,3,3',4',5-Pentachlorobiphenyl  
	 Congener  

	 70424-69-0  
	 106  
	 2,3,3',4,5-Pentachlorobiphenyl  
	 Congener  

	 70424-70-3  
	 124  
	 2,3',4',5,5'-Pentachlorobiphenyl  
	 Congener  

	 71328-89-7  
	 
	 Aroclor 1240  
	 Mixture  

	 73575-52-7  
	 68  
	 2,3',4,5'-Tetrachlorobiphenyl  
	 Congener  

	 73575-53-8  
	 67  
	 2,3',4,5-Tetrachlorobiphenyl  
	 Congener  

	 73575-54-9  
	 96  
	 2,2',3,6,6'-Pentachlorobiphenyl  
	 Congener  

	 73575-55-0  
	 94  
	 2,2',3,5,6'-Pentachlorobiphenyl  
	 Congener  

	 73575-56-1  
	 93  
	 2,2',3,5,6-Pentachlorobiphenyl  
	 Congener  

	 73575-57-2  
	 89  
	 2,2',3,4,6'-Pentachlorobiphenyl  
	 Congener  

	 74338-23-1  
	 73  
	 2,3',5',6-Tetrachlorobiphenyl  
	 Congener  

	 74338-24-2  
	 55  
	 2,3,3',4-Tetrachlorobiphenyl  
	 Congener  

	 74472-33-6  
	 59  
	 2,3,3',6-Tetrachlorobiphenyl  
	 Congener  

	 74472-34-7  
	 63  
	 2,3,4',5-Tetrachlorobiphenyl  
	 Congener  

	 74472-35-8  
	 109  
	 2,3,3',4,6-Pentachlorobiphenyl  
	 Congener  

	 74472-36-9  
	 112  
	 2,3,3',5,6-Pentachlorobiphenyl  
	 Congener  

	 74472-37-0  
	 114  
	 2,3,4,4',5-Pentachlorobiphenyl  
	 Congener  

	 74472-38-1  
	 115  
	 2,3,4,4',6-Pentachlorobiphenyl  
	 Congener  

	 74472-39-2  
	 125  
	 2,3',4',5',6-Pentachlorobiphenyl  
	 Congener  

	 74472-40-5  
	 145  
	 2,2',3,4,6,6'-Hexachlorobiphenyl  
	 Congener  

	 74472-41-6  
	 148  
	 2,2',3,4',5,6'-Hexachlorobiphenyl  
	 Congener  

	 74472-42-7  
	 158  
	 2,3,3',4,4',6-Hexachlorobiphenyl  
	 Congener  

	 74472-43-8  
	 161  
	 2,3,3',4,5',6-Hexachlorobiphenyl  
	 Congener  

	 74472-44-9  
	 163  
	 2,3,3',4',5,6-Hexachlorobiphenyl  
	 Congener  

	 74472-45-0  
	 164  
	 2,3,3',4',5',6-Hexachlorobiphenyl  
	 Congener  

	 74472-46-1  
	 165  
	 2,3,3',5,5',6-Hexachlorobiphenyl  
	 Congener  

	 74472-47-2  
	 181  
	 2,2',3,4,4',5,6-Heptachlorobiphenyl  
	 Congener  

	 74472-48-3  
	 184  
	 2,2',3,4,4',6,6'-Heptachlorobiphenyl  
	 Congener  

	 74472-49-4  
	 186  
	 2,2',3,4,5,6,6'-Heptachlorobiphenyl  
	 Congener  

	 74472-50-7  
	 191  
	 2,3,3',4,4',5',6-Heptachlorobiphenyl  
	 Congener  

	 74472-51-8  
	 192  
	 2,3,3',4,5,5',6-Heptachlorobiphenyl  
	 Congener  

	 74472-52-9  
	 204  
	 2,2',3,4,4',5,6,6'-Octachlorobiphenyl  
	 Congener  

	 74472-53-0  
	 205  
	 2,3,3',4,4',5,5',6-Octachlorobiphenyl  
	 Congener  

	 74487-85-7  
	 188  
	 2,2',3,4',5,6,6'-Heptachlorobiphenyl  
	 Congener  

	 76842-07-4  
	 122  
	 2,3,3',4',5'-Pentachlorobiphenyl  
	 Congener  

	 89577-78-6  
	 
	 Aroclor 1252  
	 Mixture  

	 147601-87-4  
	 
	 Aroclor 1210  
	 Mixture  

	 151820-27-8  
	 
	 Aroclor 1216  
	 Mixture  

	 165245-51-2  
	 
	 Aroclor 1250  
	 Mixture  


	 56730939
	
	 Phenoclor DP-4
	 Mixture

	 56730940
	
	 Phenoclor DP-5
	 Mixture

	 11096507
	
	 Phenoclor DP-6
	 Mixture

	 37353632
	
	 Kanechlor 300
	 Mixture

	 12737870
	
	 Kanechlor 400
	 Mixture

	 37317412
	
	 Kanechlor 500
	 Mixture

	 37353643
	
	 Kanechlor 600
	 Mixture

	 64719524
	
	 Fenclor 42
	 Mixture

	  SEQ CHAPTER \h \r 155600345
	
	 Clophen A30
	 Mixture

	 52306328
	
	 Clophen A40
	 Mixture

	 8068448
	
	 Clophen A50
	 Mixture

	 11096994
	
	 Clophen A60
	 Mixture

	 62010268
	
	 Clophen T64
	 Mixture


Appendix 3.  Analytical Method Codes TC \l1 "Appendix 3:  Analytical Method Codes
	Code:
	Method:

	A
	Packed column GC with ECD (Electron capture detection)



	B
	Packed column GC with MS detection





	C
	Capillary column GC with ECD (Electron capture detection) (Aroclor quantification)



	D
	Capillary column GC with MS detection (Aroclor quantification)



	E

	Capillary column GC with ECD (Electron capture detection) (congener specific)



	F
	Capillary column GC with MS detection (congener specific)



	G
	Isotopic dilution method with 13C-labeled analytes using capillary column GC with MS detection









	GC




	Gas Chromatography

	GCECD
	Gas Chromatography - Electron Capture Detection

	GCMS
	Gas Chromatography – Mass Spectrometer

	HPLC
	High Pressure Liquid Chromatography

	LRMS
	High-Resolution Gas Chromatography/Low-Resolution Mass Spectrometry

	HRMS
	High-Resolution Gas Chromatography/High-Resolution Mass Spectrometry

	SH
	Scintillation counting with 3H- (tritium) labeled chemicals



	SC
	Scintillation counting with 14C- labeled chemicals



	ST
	Scintillation counting - either 3H or 14C labeled chemicals  

	O
	Other



	U
	Unknown/not reported/unclear



	1668
	EPA method 1668: "Method 1668, Revision A: Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue by HRGC/HRMS



	1613
	EPA method 1613: "Method 1613: Tetra- through Octa-Chlorinated Dioxins and Furans by Isotope Dilution HRGC/HRMS"



	608
	EPA method 608: "Organochlorine pesticides and PCBs"



	8082
	EPA method 8082: "Polychlorinated biphenyls (PCBS) by gas chromatography"



	8280A
	EPA method 8280A: "The Analysis of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated Dibenzofurans by High Resolution Gas Chromatography/Low Resolution Mass Spectrometry (HRGC/LRMS)"



	8290
	EPA method 8290: "Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs) by High-Resolution Gas Chromatography/High-Resolution Mass Spectrometry (HRGC/HRMS)


Appendix 4.  TEF Values

	CASNO
	ClassMammals
	ClassActinopterygii
	ClassAves
	Chemical
	Chemical II

	 
	WHO 2005
	WHO 1998
	WHO 1998
	 
	 

	1746016
	1
	1
	1
	2,3,7,8-Tetrachlorodibenzo-p-dioxin
	 

	40321764
	1
	1
	1
	1,2,3,7,8-Pentachlorodibenzo-p-dioxin
	 

	39227286
	0.1
	0.05
	0.05
	1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
	 

	57653857
	0.1
	0.01
	0.01
	1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
	 

	19408743
	0.1
	0.01
	0.1
	1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
	 

	35822469
	0.01
	0.001
	<0.001
	1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
	 

	3268879
	0.0003
	<0.0001
	0.0001
	Octachlorodibenzo-p-dioxin
	 

	 
	 
	 
	 
	 
	 

	51207319
	0.1
	0.05
	1
	2,3,7,8-Tetrachlorodibenzofuran
	 

	57117416
	0.05
	0.05
	0.1
	1,2,3,7,8-Pentachlorodibenzofuran
	 

	57117314
	0.5
	0.5
	1
	2,3,4,7,8-Pentachlorodibenzofuran
	 

	70648269
	0.1
	0.1
	0.1
	1,2,3,4,7,8-Hexachlorodibenzofuran
	 

	57117449
	0.1
	0.1
	0.1
	1,2,3,6,7,8-Hexachlorodibenzofuran
	 

	72918219
	0.1
	0.1
	0.1
	1,2,3,7,8,9-Hexachlorodibenzofuran
	 

	60851345
	0.1
	0.1
	0.1
	2,3,4,6,7,8-Hexachlorodibenzofuran
	 

	67562394
	0.01
	0.01
	0.01
	1,2,3,4,6,7,8-Heptachlorodibenzofuran
	 

	55673897
	0.01
	0.01
	0.01
	1,2,3,4,7,8,9-Heptachlorodibenzofuran
	 

	39001020
	0.0003
	<0.0001
	0.0001
	1,2,3,4,5,6,7,8-Octachlorodibenzofuran
	 

	 
	 
	 
	 
	 
	 

	70362504
	0.0003
	0.0005
	0.1
	3,4,4',5-Tetrachloro-1,1'-biphenyl
	PCB 81

	32598133
	0.0001
	0.0001
	0.05
	3,3',4,4'-Tetrachloro-1,1'-biphenyl
	PCB 77

	57465288
	0.1
	0.005
	0.1
	3,3',4,4',5-Pentachloro-1,1'-biphenyl
	PCB 126

	32774166
	0.03
	0.00005
	0.001
	3,3',4,4',5,5'-Hexachloro-1,1'-biphenyl
	PCB 169

	32598144
	0.00003
	<0.000005
	0.0001
	2,3,3',4,4'-Pentachloro-1,1'-biphenyl
	PCB 105

	74472370
	0.00003
	<0.000005
	0.0001
	2,3,4,4',5-Pentachloro-1,1'-biphenyl
	PCB 114

	31508006
	0.00003
	<0.000005
	0.00001
	2,3',4,4',5-Pentachloro-1,1'-biphenyl
	PCB 118

	65510443
	0.00003
	<0.000005
	0.00001
	2,3',4,4',5'-Pentachloro-1,1'-biphenyl
	PCB 123

	38380084
	0.00003
	<0.000005
	0.0001
	2,3,3',4,4',5-Hexachloro-1,1'-biphenyl
	PCB 156

	69782907
	0.00003
	<0.000005
	0.0001
	2,3,3',4,4',5'-Hexachloro-1,1'-biphenyl
	PCB 157

	52663726
	0.00003
	<0.000005
	0.00001
	2,3',4,4',5,5'-Hexachloro-1,1'-biphenyl
	PCB 167

	39635319
	0.00003
	<0.000005
	0.00001
	2,3,3',4,4',5,5'-Heptachloro-1,1'-biphenyl
	PCB 189

	12674112
	7.046460E-08
	7.876500E-09
	2.306317E-06
	Aroclor 1016
	 

	11104282
	3.433330E-08
	2.915000E-09
	7.168402E-07
	Aroclor 1221
	 

	CASNO
	ClassMammals
	ClassActinopterygii
	ClassAves
	Chemical
	Chemical II

	11141165
	2.589844E-06
	3.755000E-07
	1.210857E-04
	Aroclor 1232
	 

	53469219
	4.061284E-06
	5.193000E-07
	1.491666E-04
	Aroclor 1242
	 

	12672296
	1.175272E-05
	1.124861E-06
	2.565373E-04
	Aroclor 1248
	 

	11097691
	7.874210E-06
	4.184005E-07
	2.000918E-05
	Aroclor 1254
	 

	11096825
	8.510256E-07
	2.085450E-07
	3.286852E-06
	Aroclor 1260
	 

	37324235
	6.373412E-07
	5.377387E-06
	4.080417E-07
	Aroclor 1262
	 

	11100144
	4.889980E-07
	3.135119E-07
	2.496273E-06
	Aroclor 1268
	 

	 
	 
	 
	 
	 
	 

	55600345
	9.035862E-06
	1.473628E-06
	5.636181E-04
	Clophen A 30
	 

	52306328
	3.000235E-05
	2.115147E-06
	3.599557E-04
	Clophen A 40
	 

	8068448
	6.735119E-06
	5.034073E-07
	1.430679E-05
	Clophen A 50
	 

	11096994
	6.175216E-06
	2.167773E-06
	1.316586E-05
	Clophen A 60
	 

	62010268
	1.876736E-06
	1.767008E-07
	4.552299E-06
	Clophen T 64
	 

	 
	 
	 
	 
	 
	 

	37353621
	1.437761E-06
	3.676312E-07
	1.113898E-04
	Kanechlor 200
	 

	37353632
	2.701398E-06
	6.726925E-07
	2.145702E-04
	Kanechlor 300
	 

	12737870
	9.178242E-06
	1.404806E-06
	3.256393E-04
	Kanechlor 400
	 

	37317412
	5.262191E-06
	4.235475E-07
	4.636331E-05
	Kanechlor 500
	 

	37353643
	1.838894E-06
	3.051435E-07
	1.707106E-05
	Kanechlor 600
	 

	411223728
	3.795345E-06
	3.749160E-07
	3.094511E-05
	Kanechlor 1000
	 

	 
	 
	 
	 
	 
	 

	56730928
	5.266181E-06
	8.885403E-07
	3.091183E-04
	Phenoclor DP30
	average of Aroclor 1242, Clophen A30, Kanechlor 300

	56730939
	1.697777E-05
	1.548271E-06
	3.140441E-04
	Phenoclor DP40
	average of Aroclor 1248, Clophen A40, Kanechlor 400

	56730940
	6.623840E-06
	4.484518E-07
	2.689309E-05
	Phenoclor DP50
	average of Aroclor 1254, Clophen A50, Kanechlor 500

	11096507
	2.955045E-06
	8.938204E-07
	1.117459E-05
	Phenoclor DP60
	average of Aroclor 1260, Clophen A60, Kanechlor 600

	 
	 
	 
	 
	 
	 

	53200376
	6.393597E-07
	1.231990E-07
	1.142546E-05
	Chlorofen
	 

	 
	 
	 
	 
	 
	 

	16606023
	1.643400E-06
	3.960000E-07
	1.532050E-04
	Delor 103
	 

	NR
	7.548300E-06
	4.475500E-06
	1.832690E-04
	Delor 104
	 

	63439941
	8.926200E-06
	1.092800E-06
	5.304710E-05
	Delor 105
	 

	NR
	8.355900E-06
	2.106000E-06
	1.812650E-05
	Delor 106
	 

	 
	 
	 
	 
	 
	 

	NR
	1.441145E-06
	4.077260E-07
	1.074783E-04
	China #1
	Aroclor 1242 like

	NR
	2.719802E-06
	4.821760E-07
	1.184056E-05
	China #2
	Aroclor 1254 like

	
	
	
	
	
	

	CASNO
	ClassMammals
	ClassActinopterygii
	ClassAves
	Chemical
	Chemical II

	64719524
	5.266181E-06
	8.885403E-07
	3.091183E-04
	Fenclor 42
	average of Aroclor 1242, Clophen A30, Kanechlor 300

	NR
	6.623840E-06
	4.484518E-07
	2.689309E-05
	Fenclor 54
	average of Aroclor 1254, Clophen A50, Kanechlor 500

	NR
	2.955045E-06
	8.938204E-07
	1.117459E-05
	Fenclor 64
	average of Aroclor 1260, Clophen A60, Kanechlor 600

	NR
	4.889980E-07
	3.135119E-07
	2.496273E-06
	Fenclor 70
	Assume Aroclor 1268 like
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