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1.0 INTRODUCTION 

This document details the process used to develop toxicity reference values (TRVs) for various chemical 
exposure pathways for selected wildlife at the Los Alamos National Laboratory (LANL or the Laboratory). 
These TRVs are used in ecological screening level (ESL) models representing the following exposure 
media for various chemicals to receptors. 

 Air. Inhalation exposure pathway for burrowing mammals (volatile organic compounds only) 

 Soil and sediment. Direct and food chain exposure pathways to birds and mammals 

 Water. Drinking water ingestion to birds and mammals 

 Soil. Direct exposure pathways to invertebrates (e.g., earthworms) and plants 

 Water and sediment. Direct exposure pathways to aquatic community organisms 

ESLs are used in screening-level ecological risk assessments (SLERAs) at the Laboratory. The TRVs, 
ESLs, model parameters, and all supporting documentation are archived in the Laboratory’s ECORISK 
Database (LANL 2012, 226667). The SLERA methodology is documented in “Screening-Level Ecological 
Risk Assessment Methods, Revision 3” (LANL 2012, 226715). 

This document serves as guidance for risk assessors, risk managers, and others who wish to understand 
the logic behind the literature, evaluations, and documentation that leads to the development of TRVs 
used to calculate or assign ESLs for SLERAs at the Laboratory. 

Section 2 of this document provides a summary of ESL development and use. Section 3 provides a 
summary of TRV development. It includes the working definition of a TRV at the Laboratory for sediment 
and water ESLs (section 3.1) and soil ESLs (section 3.2) and definitions relevant to deriving TRVs for soil 
ESLs (section 3.3). Section 4 provides a detailed description of each of the four tiers of TRVs for soil 
ESLs: Tier 1 (national value), Tier 2 (Laboratory-derived geometric mean [GMM] TRV), Tier 3 
(Laboratory-derived critical study TRV), and Tier 4 (non-Laboratory-derived critical study TRV). Section 5 
describes the conversion of TRVs to soil ESLs. 

Appendix A contains the primary toxicity study evaluation (PTSE) methods used to develop Laboratory 
TRVs. The PTSE process is used to develop the Laboratory’s Tier 2 and Tier 3 TRVs from the primary 
toxicity literature. Appendix A contains data sources and a detailed step-by-step process for data entry for 
the PTSE databases created in Microsoft Access for documentation purposes. 

Note: This document best describes the PTSE process for ECORISK Database Release 3.1 (LANL 2012, 
226667). Any updates/revisions to the methods can be obtained from the current Risk Assessment Team 
Leader for the Laboratory’s Environmental Programs (EP) Directorate. 

Appendix B contains the process used to develop GMM TRVs for polycyclic aromatic hydrocarbons 
(PAHs) and dichlorodiphenyltrichloroethane (DDT) and metabolites using datasets from the 
U.S. Environmental Protection Agency’s (EPA’s) ecological soil screening levels (Eco-SSLs) and the 
Laboratory. This process was necessary to develop single chemical TRVs/ESLs for individual PAHs (e.g., 
benzo[a]pyrene) and DDT and each of its metabolites (dichlorodiphenyldichloroethane [DDD] and 
dichlorodiphenyldichloroethane [DDE]). EPA did not develop Eco-SSLs for individual chemicals, so their 
data set was sorted and used to develop individual chemical TRVs for soil ESLs. 
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2.0 SUMMARY OF ESL DEVELOPMENT AND USE 

ESLs are used to evaluate potential hazards associated with chemicals and radionuclides found at the 
Laboratory. The Laboratory has developed chemical-, media-, and receptor-specific ESLs using a tiered 
TRV development approach, as described in section 4 of this document. ESLs are developed and 
maintained by the Laboratory as part of the ECORISK Database, which archives the ESLs, TRVs, 
associated exposure parameters, and all supporting documentation. The ECORISK Database was initially 
developed in 1998, with the most current release (3.1) provided in September 2012.  

The development of an ESL is a two-step process. The first step involves identifying or developing a TRV. 
In the second step, the TRV and exposure parameters, if applicable, are used to calculate or assign ESLs 
for chemicals and ecological receptors representative of the ecosystems at the Laboratory. Eleven 
different receptors were selected to be representative of mammals, birds, plants, and invertebrates 
inhabiting terrestrial and aquatic ecosystems at the Laboratory. At the time of this publication, 
182 analytes, including inorganic chemicals, organic chemicals, and radionuclides, have ESLs 
documented in the database.  

2.1 Goals of the Risk Assessment Process at the Laboratory 

The goals of the risk assessment process are two-fold: (1) to quantify hazards to the environment and 
associated exposure to radioactive and chemical wastes from past treatment, storage, and disposal 
practices and (2) to facilitate meeting the environmental cleanup requirements of the Laboratory’s permit 
to operate hazardous waste facilities.  

In accordance with these goals, the SLERA is used to determine whether there is a potential ecological 
risk that needs to be more fully considered in a baseline ecological risk assessment. 

2.2 The Screening-Level Ecological Risk Assessment Process 

The purpose of the screening assessment is to provide information to risk managers so that informed risk 
management decisions can be made. The SLERA process follows the EPA’s “Ecological Risk 
Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk 
Assessments” (EPA 1997, 059370) and the “Guidelines for Ecological Risk Assessment” (EPA 1998, 
062809). The SLERA process uses information on the environmental setting, contaminant fate and 
transport, exposure pathways, and functional food webs to establish a conceptual site model that can be 
assessed for impacts using assessment endpoints and a select group of screening receptors. The 
SLERA process then uses ESLs as threshold values to aid in determining whether a chemical is of 
potential ecological concern and requires further investigation. The ESLs are developed for individual 
chemicals and are medium and receptor specific. If a site has levels of a chemical above the ESL in any 
medium, then this site may pose a potential risk to ecological receptors. To evaluate the potential risk for 
each chemical of potential concern (COPC), the ESL and the representative site concentration are used 
to calculate the hazard quotient (HQ). If the HQ for a COPC is greater than 1.0 at a site with only a single 
COPC, or the HQ for a COPC is greater than 0.3 for a site with multiple COPCs, then that chemical is 
identified as a chemical of potential ecological concern (COPEC) and evaluated further.  

ESLs are specific to each medium (air, soil, sediment, and water) and do not account for exposure to 
multiple media. A method to account for wildlife exposure to multiple media includes a multimedia 
exposure calculation that results in a hazard index (HI) value for each wildlife receptor. The HI is a sum of 
HQ values. HQs are calculated for each screening receptor and each contaminant and may be thought of 
as a ratio of a receptor’s exposure at the site to an acceptable effect level. If the HI is greater than 1.0, 
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then the site may pose an ecological risk. An uncertainty analysis follows COPEC identification and can 
result in adding chemicals to, or removing them from, the list of COPECs. The SLERA process is 
described in detail in “Screening-Level Ecological Risk Assessment Methods, Revision 3” (LANL 2012, 
226715). 

2.3 Description of Ecological Screening Levels 

ESLs are media- and receptor-specific values. Air, soil, sediment, and water ESLs are calculated for 
ecological screening receptors in various functional feeding guilds (e.g., carnivores, herbivores, 
insectivores). The ESLs are calculated using ecological exposure parameters (e.g., ingestion rate and 
bioconcentration factors) and the TRV. The ESL calculations are described in detail in “Screening-Level 
Ecological Risk Assessment Methods, Revision 3” (LANL 2012, 226715), and ESL values are archived in 
the ECORISK Database along with the models and model parameter values, including the TRVs. 

2.4 Description of the ECORISK Database 

The ECORISK Database was created in 1998 as a user-friendly database application to document and 
archive information for the ESLs and associated parameters, including TRVs. The ECORISK Database 
also provides detailed documentation for justifying the type of information collected and used and 
illustrates how values are calculated. The database can be searched by chemical or screening receptor 
and generates on-screen and printable reports for all ESLs, TRVs, and exposure parameters. The 
database is a Microsoft Access file that is distributed to all project risk assessors and is provided upon 
request to federal and state agencies and other contractors, both nationally and internationally. 

2.5 Update of ESLs and the ECORISK Database 

The selection of the specific chemicals for which ESLs are derived is primarily dependent upon project 
needs. ESLs are updated based on changes to the ESL equations, the calculation or source of ESL 
parameters, and more recent or updated TRVs. The need for ESLs is reviewed to determine priorities for 
TRV development. If new ESLs are not needed, then existing TRVs are reviewed to determine priorities 
for retrieving and reviewing new literature to supplement information in the database. 

A new release of the database is provided as necessary. All new/updated ESL parameters and TRVs are 
recorded in the database, and the new ESLs are calculated. All ESLs, TRVs, and calculations undergo 
quality assurance checks. Each database release contains an ESL history report that documents any 
changes made to data or the database interface since the last release.  

2.6 Interim and Surrogate ESLs/TRVs 

Interim and surrogate ESLs/TRVs are also included along with the most recent release of the ECORISK 
Database. Interim values are those that have not been formally peer reviewed by the EP Directorate’s 
Risk Assessment Team. Interim values are provided to risk assessors as needed between database 
releases.  

Surrogate ESLs/TRVs are used for chemicals lacking toxicity data but are structurally similar to, or a 
degradation product of, chemicals with an ESL/TRV.  
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3.0 SUMMARY OF TRV DEVELOPMENT 

TRV development at the Laboratory encompasses either assigning or deriving a TRV based on review of 
relevant regulatory guidance and the toxicological literature. At the Laboratory, the term TRV includes 
dose rates (rad/d for radionuclides or mg/kg/d for nonradionuclides) and environmental media 
concentrations or benchmarks (mg/kg soil or sediment or µg/L water). Table 3.0-1 shows the types of 
toxicity data used for the various ESL media, receptor groups, and chemical classes (radionuclides 
versus nonradionuclides). 

Table 3.0-1 

Types of Toxicity Data Used for ESLs by Media, Receptor Group, and Chemical Class 

Chemical Class 

ESL Media 

Soil Sediment Water Air 

Plants and 
Invertebrates Wildlife 

Aquatic 
Community 
Organisms Wildlife 

Aquatic 
Community 
Organisms 

Wildlife 
(drinking 

water) Wildlife 

Radionuclide Dose rate 
(rad/d) 

Dose rate 
(rad/d) 

Dose rate (rad/d) Dose rate 
(rad/d) 

Dose rate 
(rad/d) 

Dose rate 
(rad/d) 

n/a* 

Nonradionuclide TRV (mg/kg 
soil) 

TRV 
(mg/kg/d) 

Benchmark 
(mg/kg sediment) 

TRV 
(mg/kg/d) 

Benchmark 
(µg/L water) 

TRV 
(mg/kg/d) 

TRV 
(mg/kg/d)

*n/a = Not applicable. 

 

The following sections outline the processes used to assign or derive TRVs for sediment and water ESLs 
(section 3.1) and for soil ESLs (section 3.2). The remainder of section 3 describes the definitions relevant 
to deriving TRVs for soil ESLs (section 3.3). 

3.1 TRVs for Sediment and Water ESLs 

The process for assigning/selecting TRVs for sediment and soil ESLs is described in detail in “Screening-
Level Ecological Risk Assessment Methods, Revision 3,” Appendix A, and is not described here. Please 
refer to the SLERA methodology document for details. 

3.2 TRVs for Soil ESLs 

A TRV represents an exposure rate associated with an acceptable risk from chronic exposure of an 
ecological receptor to a specific contaminant via a specific exposure pathway. In other words, exposures 
exceeding the TRV may pose adverse effects to wildlife species, while exposures below the TRV are not 
expected to result in adverse effects (EPA 2005, 089448).  

TRVs are important parameters in ESL calculations because “they represent the component of the model 
that determines whether or not a contaminant in a media may present potential harm to ecological 
receptors in the area” (Podolsky et al. 2001, 072586). For any given chemical, TRV values vary among 
government agencies and private sectors because the methods used to develop them vary according to 
the site-specific concerns of the organization that developed them (i.e., receptor species, chemical, type 
of exposure pathway, type and magnitude of uncertainty factors [UFs] applied).  

The ideal TRV for ecological risk screening assessments at the Laboratory is one that is based on 
literature representing the most ecologically relevant effects (reproduction/development, survival and/or 
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adult weight/size change), exposure routes (oral ingestion via food or drinking water for birds and 
mammals, inhalation for mammals, uptake via seed coat and/or roots for plants, and direct contact 
exposure for invertebrates and aquatic community organisms), exposure media (food and drinking water 
for birds and mammals, air for mammals, soil for plants and invertebrates, and water and sediment for 
aquatic community organisms), exposure period (chronic), and effect levels (no observed adverse effect 
level [NOAEL] for vertebrates or no observed effect concentration [NOEC] for plants and invertebrates). A 
TRV based on these characteristics is considered protective of the wildlife; aquatic community organism, 
plant, and invertebrate populations; and sensitive individuals because it represents an exposure that is 
not associated with adverse impacts of low-level, long-term chemical effects (i.e., adverse effects on 
ability of individuals to develop into viable organisms, search for mates, breed successfully, and produce 
live and equally viable offspring). 

3.3 Definitions 

3.3.1 Ecologically Relevant Effects 

An ecologically relevant toxicity study effect is defined as a measurement that is considered most closely 
related to population effects, i.e., an effect that directly influences reproductive success and survival. 
Reproduction, development, survival, and weight/size change measurements are considered to be more 
ecologically relevant than biochemical, physiological, or cancer measurements because they more 
closely reflect effects on population health/size (EPA 2005, 089448); thus, the former are selected for use 
in developing TRVs at the Laboratory. 

3.3.2 Ecologically Relevant Media and Exposure Routes 

An ecologically relevant toxicity study exposure medium/route is defined as one that is most closely 
related to that which is found in the natural environment of concern.  

Wildlife receptors are exposed to chemicals in their natural environment primarily through their diet, so 
ingestion of food or food-like substances is considered the most ecologically relevant toxicity study 
exposure medium/route for developing TRVs at the Laboratory for wildlife. Oral exposure using capsules, 
gavage, or intubation is considered similar to ingestion of food and thus also ecologically relevant. Wildlife 
receptors are also exposed, although to a lesser degree, to chemicals through ingestion of drinking water 
and, under special circumstances, through the inhalation of air (e.g., burrowing mammal), so separate 
TRVs are developed with toxicity data for chemicals being ingested in drinking water, and separate TRVs 
are developed for chemicals inhaled in air. Because of differences in bioavailability of chemicals 
depending on the exposure media/routes, those that do not represent chemical exposure through the 
digestive system or through the lungs are not considered ecologically relevant, e.g., intraperitoneal, 
intravenous, or intramuscular. Wildlife receptors are also exposed dermally to chemicals, but this 
exposure route is not considered for TRV development because the contribution of dermal exposure to 
the overall exposure is considered minimal compared with the other exposure scenarios mentioned 
above (i.e., fur and feathers as barrier, dermal exposure less significant than oral exposure [EPA 2005, 
089448]). 

Terrestrial plants and worms are exposed to chemicals in their natural environment primarily through 
direct uptake from soil, which is the most ecologically relevant toxicity study exposure medium/route for 
developing TRVs for plants and worms at the Laboratory. Because of differences in the bioavailability of 
chemicals in different exposure media, exposure in solution or on filter paper is not considered 
ecologically relevant. Also, worms ingest chemicals in soil in their natural environment, but this exposure 
medium/route is not considered separately. The contribution to the overall exposure from ingestion is 



TRV Development Methods, Revision 1 

6 

difficult to discern because the worm’s alimentary tract is in contact with soil the majority of the time as 
well. 

Aquatic community organisms are exposed to chemicals in their natural environment primarily through 
direct contact with water and sediment, which are the most ecologically relevant toxicity study exposure 
media/routes for developing TRVs at the Laboratory for aquatic community organisms. Also, some 
aquatic community organisms may ingest chemicals in water and/or sediment in their natural 
environment, but this exposure medium/route is not considered because the contribution to the overall 
exposure is considered minimal compared with the direct contact uptake because the organism’s body is 
in complete contact with the water and/or sediment at all times. 

3.3.3 Ecologically Relevant Test Organisms (species) 

An ecologically relevant toxicity study test organism (species) is defined as one that represents the 
ecological receptor of concern at least at the taxonomic class level, e.g., mammal, bird, plant, or 
earthworm class. Although there are species differences within a class, the toxicity data are generally not 
robust enough to evaluate such differences, except qualitatively. 

3.3.4 Exposure Duration Categories 

To be ecologically relevant, the toxicity study exposure duration is defined as one with a chemical 
exposure encompassing the majority of the test organism’s lifespan or the critical period/life stage of 
reproduction. The definition of chronic varies depending on the interpretation of lifespan data, and the 
definition of chronic critical life stage varies depending on the interpretation of life stage data. The 
Laboratory uses the definitions stated in EPA’s “Screening Level Ecological Risk Assessment Protocol for 
Hazardous Waste Combustion Facilities” (EPA 1999, 070923). 

Because not all toxicity studies are chronic or focused on a critical life stage, less than chronic data are 
used after the application of appropriate UFs to extrapolate data to a chronic value. UFs for subchronic, 
acute, and single-dose exposures are described in more detail in section 3.3.7, Uncertainty Factors. Less 
than chronic data are deemed appropriate for use to increase the size of otherwise limited data sets. 

3.3.5 Selection of Dose Calculation 

To be ecologically relevant, a dose calculation parameter for wildlife exposure models such as body 
weight, ingestion, or inhalation rate is defined as one that best matches the age/life stage of the test 
organism, as well as best reflects the entire chemical administration period of the toxicity study. 
Furthermore, food ingestion rates in units of dry weight are preferred in order to normalize the rate for 
moisture content of different dietary items. 

3.3.6 Dose Calculation 

An ecologically relevant dose calculation for wildlife exposure models is defined as one that is 
continuous/daily because this best represents a chronic exposure, which is generally the exposure of 
concern in SLERAs. If a datum from an intermittent dosing design is used to develop a toxicity value, it is 
normalized to a continuous rate before calculating a toxicity value (e.g., normalizing an intermittent 
inhalation study design to a continuous/daily dose). 
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3.3.7 Uncertainty Factors 

In order to best represent an ecologically relevant TRV, UFs are used to extrapolate toxicity values from 
studies with less than chronic exposure durations, as well as from toxicity values representing effect 
levels other than a NOAEL/NOEC, such as a lowest observed adverse effect level/lowest observed effect 
concentration (LOAEL/LOEC), median lethal dose (lethal dose for 50% of the population [LD50]), or 
median lethal concentration (lethal concentration for 50% of the population [LC50]). UF application allows 
the use of more data to increase an otherwise limited data set available for developing a TRV. UFs are 
generally based on the relationship identified between no effect and low or lethal effect levels as well as 
best risk management practices. The Laboratory uses UFs as defined in EPA’s “Screening Level 
Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities” (EPA 1999, 070923). 

4.0 TIERED TRV APPROACH FOR SOIL ESLs 

TRVs are identified/developed in one of four ways. Depending on how it is developed, the TRV is 
assigned a tier of 1 to 4. A Tier 1 TRV has the most certainty in the toxicity data used to derive it, and a 
Tier 4 TRV has the least certainty in its derivation. This tiered process reduces data gaps by allowing for 
the maximal use of available toxicity data by considering a variety of sources, while at the same time 
communicating the degree of certainty in the data supporting the value.  

Tiers are presented in the order of preference and confidence used to derive the TRVs and are as 
follows: 

 Tier 1. A published, nationally accepted TRV such as an EPA Eco-SSL TRV or International 
Atomic Energy Agency radionuclide dose limit of 0.1 rad/d for the protection of ecological 
receptors at the population level. 

 Tier 2. A TRV equal to the GMM of ecologically relevant NOAEL- or NOEC-based effect levels 
derived from review of the primary toxicity literature by the Laboratory (three or more data points 
are available) using the PTSE process (see Appendix A). 

 Tier 3. A critical study (CS) TRV, which is based on an ecologically relevant maximum NOAEL- or 
NOEC-based effect level that is lower than the lowest reported LOAEL- or LOEC-based effect 
level derived from review of the primary toxicity literature by the Laboratory using the PTSE 
process (see Appendix A). 

 Tier 4. A CS TRV derived using ecologically relevant primary toxicity values (PTVs) or TRVs 
reported by a secondary data source such as Oak Ridge National Laboratory, Sandia National 
Laboratories, U.S. Army Center for Health Promotion and Preventive Medicine, or EPA Region 5 
environmental data quality levels.  

Tier 1 TRVs are considered to have the greatest certainty because of the rigorous national peer review 
they have undergone before publication. The certainty associated with the Tier 2 and Tier 3 TRVs is 
based on the ecological relevance of available toxicity information based on the internal peer review by 
the Laboratory. Tier 2 TRVs have more certainty than Tier 3 TRVs because they are based on more 
toxicity information from the literature. Tier 4 TRVs are considered to have the most uncertainty because 
these secondary compilations of the literature do not provide as much documentation as is available for 
Tiers 1, 2, or 3. 
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5.0 CONVERSION OF TRVs TO SOIL ESLs 

ESLs are chemical- and medium-specific screening levels pertaining to a given receptor (e.g., avian 
omnivore, earthworm) and medium (sediment, soil, water, and/or air). The TRV is used in the receptor-
specific ESL calculation, which converts the toxicity value from a dose (mg-contaminant/kg body weight/d) 
to an environmental concentration (e.g., mg-contaminant/kg-soil) using factors to estimate the transfer of 
chemical from soil, sediment, or water to dietary media (e.g., soil-to-plant transfer factor) and receptor-
specific exposure parameters (e.g., ingestion/inhalation rates and body weight). In the case of plants, 
earthworms, and aquatic organisms, the TRV is equal to the ESL because the toxicity value is already in 
environmental concentration units. 

6.0 OVERVIEW OF APPENDIX A 

The Laboratory’s PTSE process is used to develop Tier 2 and Tier 3 TRVs. Because this process is 
detailed and the supporting documentation is contained in a standardized format within the ECORISK 
Database, a document that explains the field names, standardized or explanatory data entries, and 
justification thereof is needed for risk assessors and managers to understand the foundation of the values 
being used in SLERAs.  

Appendix A also provides detailed instructions for performing PTSEs of the literature on the toxicity of 
chemicals to terrestrial birds, mammals, invertebrates (earthworms), and plants. The data obtained 
through the PTSE process are used to calculate PTVs. A PTV or group of PTVs is used to derive a Tier 3 
CS TRV or Tier 2 GMM TRV, respectively, depending on the size of the data set available.  

In the case of birds or mammals, a PTV is a daily dose rate (mg chemical/kg body weight/d) derived from 
the experiment and based on up to three dose rate parameters: (1) the concentration of the chemical 
administered in the study, (2) the food or water ingestion rate or inhalation rate of the test organism, and 
(3) the body weight of the test organism. In the case of plants or invertebrates, a PTV is a soil 
concentration (mg chemical/kg soil) based on the concentration of the chemical administered in the study. 
A PTV can be designated as a certain effect level (e.g., NOAEL or LC50), depending on whether and to 
what extent the daily dose rate potentially leads to adverse effects in the test organisms.  

The PTSE process consists of the following four main steps: (1) data extraction, (2) study evaluation and 
PTV calculation, (3) TRV development, and (4) TRV peer review and approval. Each of the first three 
steps has their own data-entry database to facilitate the evaluation and to document the process. The 
fourth step is peer review by the EP Directorate’s Risk Assessment Team of each TRV derived through 
the PTSE process. Once a TRV is approved, the new PTSE TRV and all supporting data are incorporated 
into the ECORISK Database for calculating appropriate ESLs for specific chemicals, exposure pathways, 
and screening receptors. These ESLs are ultimately used in SLERAs. Although the TRVs are just one 
component of the ECORISK Database, they play a crucial 
role in the derivation of ESLs. Much consideration of the 
toxicological data takes place during TRV development to 
best estimate the exposure concentration in 
environmental media that will not harm key screening 
receptors and possibly other organisms in the 
Laboratory’s environment. 

In summary, Appendix A includes guidelines for the literature search and collection, data extraction, 
default value assignment, and exception ruling for various fields of data entry in customized PTSE 
databases, PTV calculation, and TRV derivation. Before performing a PTSE, the primary toxicity literature 

“Data” represents toxicity information 
from the scientific literature such as 

details of the study design, test 
organism, or toxicological effects. 
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for the organism and for the exposure pathway and chemical scenario of concern must be identified and 
collected. As a result, the appendix begins with guidelines for literature searches and retrieval. 

7.0 OVERVIEW OF APPENDIX B 

In 2007, the EPA Eco-SSL workgroup published chemical-group TRVs for high and low molecular weight 
PAHs and DDT and metabolites, however, these values were not adopted by the Laboratory because in 
accordance with the Laboratory’s SLERA methods, TRVs used to calculate Laboratory-specific receptor 
ESLs are generated for individual chemicals and not chemical-groups. The process described in 
Appendix B was used to develop TRVs for individual PAHs and DDT and metabolites (DDD and DDE) 
using the toxicity data published in 2007 by EPA’s Eco-SSL workgroup.. 

Because the EPA generates nationally accepted Eco-SSLs/TRVs through Eco-SSL methodology, and 
these toxicity values are considered to have a high confidence rating compared with other sources, the 
Eco-SSL dataset is appropriate for use in the Laboratory’s PTSE method, which is similar in many 
respects to the Eco-SSL method. The Laboratory used the primary toxicity data for birds, mammals, 
plants, and invertebrates (earthworms) for reproduction/development, growth, and survival endpoints that 
the EPA compiled with Eco-SSL methodology to derive Laboratory TRVs and ESLs per Laboratory 
methods. These EPA PTVs were used to augment existing Laboratory PTVs compiled using the 
Laboratory’s PTSE method or to fill data gaps using the Laboratory’s PTSE method for Laboratory 
COPECs.  
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A-1.0 PRIMARY TOXICITY STUDY EVALUATION METHODS 

A-1.1 Primary Toxicity Literature Search and Retrieval 

Before a primary toxicity study evaluation (PTSE) can be started, the primary toxicity literature for the 
organism, exposure pathway, and chemical scenario of concern (e.g., plant root uptake of barium from 
soil) must be collected.  

A literature search consists of the following two components: (1) an online search of databases that 
contain citations for primary toxicity literature (see Table A-1), and (2) a review of bibliographies of 
secondary toxicity data literature that has been identified either through online searches or the risk 
assessment community (see Table A-2). Each piece of literature (reference) identified is assigned a 
unique ECORISK Database reference identification (Ref ID) number for identification, tracking, and 
citation during the literature search, review, and evaluation process. These numbers will be included 
throughout this document.1 

Keyword searches are performed. For example, if the title of a reference in a bibliography (or an online 
literature search result) indicates that the reference contains the sought-after toxicity information, a paper 
copy of the reference is retrieved. The abstracts are then reviewed to verify that the reference contains 
applicable toxicity data for the derivation of a toxicity reference value (TRV). Verification of applicable 
contents requires scanning the reference for relevant measurement endpoints (including reproduction, 
development, survival, adult weight changes, and adult size changes) that are considered to have a direct 
link to the fitness of an organism and its contribution toward population health. Focusing on ecologically 
relevant endpoints ensures that all levels of ecological organization are considered in the screening 
process (LANL 2012, 226715, Ref ID 2014). If the reference contains ecologically relevant data, then a 
PTSE can be performed. In cases where ecologically relevant endpoints are not available for certain 
chemicals and organism groups, a PTSE may be performed on references with endpoints having a less 
direct link to the fitness of an organism and its contribution toward population health, such as endpoints 
associated with physiological functions, cancer, histopathology, clinical observations, and behavioral 
changes. Values based on endpoints other than reproduction/development, survival, or weight or size 
change are to be used with caution given the uncertainty surrounding their impact on population health 
(LANL 2012, 226715, Ref ID 2014).  

 

                                                      

1 Initially, the construction of the ECORISK Database took precedence over performing extensive toxicity data 
literature retrieval. The initial literature search for bird, mammal, invertebrate (earthworm), and plant toxicity data 
was limited to reviewing reference lists in secondary references and conducting minimal searches of online 
literature databases. As the ECORISK Database underwent further development, literature searches became more 
comprehensive and included more extensive online literature searches and reviews of related bibliographies. 
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Table A-1 

Online Databases and Search Engines to Search for Primary Toxicity Data Literature 

Internet Source Site Contents / Database Name Web Address 

Australian Government, 
Department of the 
Environment and Heritage 

National Pollutant Inventory database http://www.npi.gov.au/index.html  

First Search  Literature search engine http://www.oclc.org/firstsearch/  

Google Internet search engine http://www.google.com  

Los Alamos National 
Laboratory (LANL) 

External and internal access to library catalogs http://lib-www.lanl.gov/  

National Library of Medicine 
(NLM) 

MEDLINE/PubMed literature search engine http://www.ncbi.nlm.nih.gov/PubMed/  

Toxicology Data Network (TOXNET) literature search engine (includes 
Toxicology Literature Online [TOXLINE], Integrated Risk Information 
System [IRIS], and several other databases) 

http://toxnet.nlm.nih.gov/  

TOXNET TOXNET is a cluster of databases covering toxicology, hazardous 
chemicals, environmental health, and related areas. It is managed by the 
Toxicology and Environmental Health Information Program in the Division of 
Specialized Information Services of the NLM.  

International Toxicity Estimates for Risk (ITER) is a database that contains 
risk information for over 600 chemicals from authoritative groups worldwide. 

http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?iter  

 Development and Reproductive Toxicology/Environmental Teratology 
Information Center (DART/ETIC) is a bibliographic database covering 
literature on reproductive and developmental toxicology. DART is managed 
by NLM and funded by the U.S. Environmental Protection Agency (EPA), 
the National Institute of Environmental Health Sciences and NLM. 
DART/ETIC contains references to reproductive and developmental 
toxicology literature published since 1965.  

http://toxnet.nlm.nih.gov/cgi-
bin/sis/htmlgen?DARTETIC  

 TOXLINE is a bibliographic database providing comprehensive coverage of 
the biochemical, pharmacological, physiological, and toxicological effects of 
drugs and other chemicals from 1965 to the present. TOXLINE contains 
over 3 million citations, almost all with abstracts and/or index terms and 
Chemical Abstracts Service Registry Numbers (CASRNs).  

http://toxnet.nlm.nih.gov/cgi-
bin/sis/htmlgen?TOXLINE  
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Table A-1 (continued) 

Internet Source Site Contents / Database Name Web Address 

Integrated Risk Information 
System 

IRIS is an electronic database containing information on human health 
effects that may result from exposure to various substances in the 
environment. IRIS is prepared and maintained by the EPA’s National 
Center for Environmental Assessment within the Office of Research and 
Development.  

Noncancer effects: Oral reference doses (RfDs) and inhalation reference 
concentrations (RfCs) for effects known or assumed to be produced 
through a nonlinear (possibly threshold) mode of action. In most instances, 
RfDs and RfCs are developed for the noncarcinogenic effects of 
substances.  

Cancer effects: Descriptors that characterize the weight of evidence for 
human carcinogenicity, oral slope factors, and oral and inhalation unit risks 
for carcinogenic effects. Where a nonlinear mode of action is established, 
RfD and RfC values may be used. Primary toxicity study references for 
mammalian test species are reported and include body weight and survival 
data. 

http://www.epa.gov/ncea/iris/search_keyword.htm  

National Technical 
Information Service 

Source of government-funded information http://www.ntis.gov/search/index.aspx  

Pacific Northwest National 
Laboratory 

External access to Pacific Northwest National Laboratory publication 
catalog 

http://www.pnl.gov/main/publications/index.asp  

Web of Science Literature search engine (accessed via Colorado State University) http://libguides.colostate.edu/content.php?pid=300
95&sid=220274  

U.S. Geological Society 
(USGS) 

USGS Contaminant Exposure and Effects–Terrestrial Vertebrates database 
contains contaminant exposure and effects information for terrestrial 
vertebrates (birds, mammals, amphibians, and reptiles) that reside in 
estuarine and coastal habitats along the Atlantic, Gulf, and Pacific Coasts, 
including Alaska and Hawaii, and in the Great Lakes Region. 

http://www.pwrc.usgs.gov/contaminants-
online/pages/CEETV/CEETVintro.htm  

U.S. Environmental 
Protection Agency (EPA) 
Office of Pesticide Programs 

EPA Office of Pesticide Programs' Aquatic Life Benchmarks. http://www.epa.gov/oppefed1/ecorisk_ders/aquatic
_life_benchmark.htm  
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Table A-1 (continued) 

Internet Source Site Contents / Database Name Web Address 

Pesticide Action Network 
(PAN) 

The PAN Pesticide Database is a one-stop location for toxicity and 
regulatory information for pesticides. The PAN Pesticide Database brings 
together a diverse array of information on pesticides from many different 
sources, providing human toxicity (chronic and acute), ecotoxicity, and 
regulatory information for about 6400 pesticide active ingredients and their 
transformation products, as well as adjuvants and solvents used in 
pesticide products. Only aquatic ecotoxicity data are reported. 

http://www.pesticideinfo.org/Search_Ecotoxicity.jsp 

EPA Ecotoxicology 
(ECOTOX) Database  

The ECOTOX database provides single chemical toxicity information for 
aquatic and terrestrial life. Values reported include the lethal concentration 
for 50% of the population (LC50), no observed effect concentration (NOEC), 
lowest observed effect concentration (LOEC), lowest observed effect level 
(LOEL), no observed effect level (NOEL), effective concentration for 50% of 
the population (ED50), etc. Toxicity data for available substances are 
reported in worksheet "ECOTOX." Only terrestrial data for growth, mortality, 
reproduction, and population queried from database. Searched by CASRN. 

http://cfpub.epa.gov/ecotox/  

The American Bird 
Conservancy 

The American Bird Conservancy Pesticide Toxicity Database contains 
acute pesticide toxicity data for birds. 

http://www.abcbirds.org/abcprograms/policy/pestici
des/aims/aims/toxicity.cfm  

The California Office of 
Environmental Health Hazard 
Assessment (OHHEA) 
Wildlife Biology, Exposure 
Factor, and Toxicity 
Database (Cal/Ecotox) 

Cal/Ecotox is a compilation of physiological and ecological parameters and 
toxicity data for a number of California fish and wildlife. Species, chemical, 
endpoint type, endpoint description, endpoint value, endpoint range, study 
description, and reference are reported. Data for chemicals of interest are 
reported in worksheet “CalEcotox.”  

http://www.oehha.org/cal_ecotox/default.htm  

The U.S. Army Corps of 
Engineers/EPA 
Environmental Residue-
Effects Database (ERED) 

The ERED is a compilation of data, taken from the literature, where 
biological effects (e.g., reduced survival, growth, etc.) and tissue 
contaminant concentrations were simultaneously measured in the same 
organism. Currently, the database is limited to those instances where 
biological effects observed in an organism are linked to a specific 
contaminant within its tissues. 

http://el.erdc.usace.army.mil/ered/Index.cfm  
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Table A-1 (continued) 

Internet Source Site Contents / Database Name Web Address 

EPA National Information 
System of the Regional 
Integrated Pest Management 
Centers Office of Pesticide 
Programs Pesticide 
Ecotoxicity Database 

The Ecological Fate and Effects Division of the EPA Office of Pesticide 
Programs is continuing efforts to update the database with all EPA-
reviewed ecotoxicity endpoints for pesticides registered or previously 
registered in the U.S. Toxicity data on over 800 active ingredients, 
metabolites, and multi-ingredient formulations are presently included in the 
database. The toxicity data input into the database are compiled from actual 
studies reviewed by EPA in conjunction with pesticide registration or 
reregistration and studies performed by EPA, U.S. Department of 
Agriculture, and U.S. Fish and Wildlife Service laboratories, which have 
been reviewed by Agency biologists and judged acceptable for use in the 
ecological risk assessment process. The database presently contains over 
21,000 records for acute and chronic toxicity endpoints on terrestrial and 
aquatic plants, aquatic invertebrates, terrestrial invertebrates, insects, 
amphibians, fish, birds, reptiles, and wild mammals. The database is 
presented in Microsoft Access and contains 35 fields per record entry. Each 
record entry summarizes one ecotoxicity study for a single species or one 
toxicity endpoint from a multiple-species study and includes EPA tracking 
information regarding that study submission. 

http://www.ipmcenters.org/Ecotox/DataAccess.cfm 

U.S. Army Center for Health 
Promotion and Preventive 
Medicine (USACHPPM) 

The USACHPPM Wildlife Toxicity Assessment Program contains complete 
chemical toxicological assessments/profiles for wildlife with reference lists. 

http://chppm-
www.apgea.army.mil/erawg/tox/index.htm 

Agency for Toxic Substances 
and Disease Registry 
(ATSDR) 

The ATSDR website contains toxicological profiles for human health. These 
profiles succinctly characterize the toxicologic and adverse health effects 
information for a hazardous substance. Each peer-reviewed profile 
identifies and reviews the key literature that describes a hazardous 
substance's toxicologic properties. Other pertinent literature is also 
presented, but is described in less detail than the key studies. The 
references are generally for mammalian studies for all routes.  

http://www.atsdr.cdc.gov/ 
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Table A-2 

Examples of Secondary Toxicity Data Literature 

Bibliographies to Review for Primary Toxicity Data Literature Citations 

Source Author (Year, ER ID) Description 
ECORISK Database 

Reference ID 

Oak Ridge National Laboratory 
(ORNL)* 

Efroymson et al. (1997, 059231) Screening toxicity benchmarks for terrestrial plants Ref ID 0094 

Efroymson et al. (1997, 059231) Screening toxicity benchmarks for soil and litter invertebrates Ref ID 0096 

Sample et al. (1996, 059306) Screening toxicity benchmarks for wildlife Ref ID 0344 

Maxwell and Opresko (1996, 059275) Ecological criteria for HMX (1,3,5,7-tetranitro-1,3,5,7-
tetrazocine) 

Ref ID 0467 

Talmage and Opresko (1995, 059328) Ecological criteria for 2,4,6-trinitrotoluene Ref ID 0469 

Talmage and Opresko (1996, 059329) Ecological criteria for RDX (hexahydro-1,3,5-trinitro-1,3,5-
triazine) 

Ref ID 0470 

Talmage et al. (1999, 063021) Screening values for nitroaromatic munition compounds Ref ID 0480 

Sandia National Laboratories 
(SNL) 

IT Corporation (1997, 057136) 
(Appendix A, Table A.1) 

Ecological risk assessment methodology Ref ID 0092 

LANL threatened and 
endangered (T&E) species 

Gallegos et al. (1997, 059790) Risk assessment of peregrine falcon (includes toxicity 
benchmarks for avian species) 

Ref ID 0427 

U.S. Army Layton et al. (1987, 014703) Explosives information Ref ID 0552 

USACHPPM Johnson and McAtee (2001, 110044) Wildlife toxicity assessment for 2,4,6-trinitrotoluene Ref ID 1195 

Johnson and Midgley (2001, 089453) Wildlife toxicity assessment for nitroglycerine Ref ID 1446 

Salice and Holdsworth (2001, 089452) Wildlife toxicity assessment for 1,3,5-trinitrobenzene Ref ID 1447 

Salice and Holdsworth (2001, 089451) Wildlife toxicity assessment for dinitrobenzene Ref ID 1448 

Johnson and Holdsworth (2001, 089454) Wildlife toxicity assessment for 2-amino-4,6-dinitrotoluene 
and 4-amino-2,6-dinitrotoluene 

Ref ID 1449 

Johnson and Holdsworth (2001, 073781) Wildlife toxicity assessment for HMX Ref ID 1450 

Johnson and Holdsworth (2001, 089455) Wildlife toxicity assessment for pentaerythritol tetranitrate Ref ID 1451 

Salice and Holdsworth (2002, 073780) Wildlife toxicity assessment for RDX Ref ID 1452 

EPA Region 5 environmental 
data quality levels 

PRC Environmental Management, Inc. 
(1996, 059989)  

Ecological data quality levels Ref ID 0574 

*Reports are available online at http://www.esd.ornl.gov/programs/ecorisk/documents/tm85r3.pdf. 
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A-1.2 Overview of PTSEs 

Once a set of references is compiled for an organism, exposure pathway, and chemical scenario of 
concern, each reference is subjected to the PTSE process. This process is broken down into four main 
parts: 

1. data extraction, 

2. study evaluation and primary toxicity value (PTV) calculation, 

3. TRV development, and 

4. TRV approval. 

Data-entry databases were created for each of the first three parts of the PTSE process to guide the 
reviewer in extracting, scoring, and evaluating the necessary information. The database system also 
assists in maintaining consistency in the way the toxicity information are tabulated and peer reviewed as 
well as provides a mechanism for documentation of the PTSE process. Users of the ECORISK Database 
can review the data reported and gain an understanding of the information supporting the TRV used to 
calculate a particular ecological screening level (ESL). A brief description of each part of the PTSE 
process is presented below, followed by a more detailed breakdown of the components of each part. 

A-1.2.1 Part 1, Data Extraction 

Data extraction involves reading each primary toxicity 
reference thoroughly, extracting pertinent pieces of 
information, and documenting them in the Part 1 PTSE 
data-entry database. 

A-1.2.2 Part 2, Study Evaluation and PTV Calculation 

During the study evaluation process, information obtained from the data extraction process is reviewed 
and scored based on availability and character of information reported. The data are semiquantitatively 
scored in the Part 2 data-entry database in four areas: study design and documentation, taxonomic 
relationship of test organism to ESL screening receptors, exposure conditions, and measurements and 
results. Components of each of these areas are scored based on their relevancy toward deriving 
scientifically defensible TRVs. The score for each criterion is then weighted according to its ability to 
influence the development of a TRV with the least uncertainty. Uncertainty is the extent to which the TRV 
represents a dose rate or concentration in an exposure medium that is associated with no significant risk 
for adverse ecological effects for the LANL environmental exposure scenario of concern; therefore, 
uncertainty can be influenced by how well the data approximates the LANL exposure scenario. The last 
step in this part is to calculate the PTVs: no observed adverse effect levels (NOAELs) for birds and 
mammals or NOECs for earthworms and plants, lowest observed adverse effect levels (LOAELs) for birds 
and mammals or LOECs for earthworms and plants, and/or other effect levels (e.g., effective 
concentrations for xx% of the population [ECxxs] or lethal doses for xx% of the population [LDxxs]). 

A-1.2.3 Part 3, TRV Development 

In Part 3, the number of PTVs available for TRV development for an organism, exposure pathway, and 
chemical scenario of concern is determined by selecting one PTV per endpoint category 
(reproduction/development, survival, and adult weight/size changes) represented in an experiment. If 

“Data” represents toxicity information 
from the scientific literature such as 

details of the study design, test 
organism, or toxicological effects. 
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three or more PTVs exist, a geometric mean (GMM) TRV is 
calculated. If less than three PTVs are available, 
professional judgment is used to select the PTV associated 
with the most applicable study, measurement endpoint, and 
effect level to derive a critical study (CS) TRV. Uncertainty 
factors (UFs) are applied to achieve a TRV equivalent to a 
chronic NOAEL or NOEC where necessary. A summary 
describing the basis for the TRV is written. This discussion describes the importance of the TRV in 
protection of wildlife, invertebrate, or plant populations; the data set considered for the selection of the 
TRV; the justification to support this selection; and the aspects of the study or studies that relate it to the 
environmental concerns for LANL. Also, UF explanations and calculations are noted. 

A-1.2.4 Part 4, TRV Approval 

Once a TRV is derived, whether it is a GMM or CS TRV, the value and its supporting documentation are 
peer reviewed by LANL’s Environmental Programs (EP) Directorate’s Risk Assessment Team to gain 
approval of the TRV for use in calculations of ESLs in the ECORISK Database. 

A-2.0 PTSE PART 1, DATA EXTRACTION 

The PTSE Part 1 consists of four separate tables of data entry. Information is entered into these tables by 
way of Microsoft Access database forms. There are tables for reference, chemical, experiment, and effect 
detail information; therefore, the data entry follows this order to ensure the connection of the appropriate 
Ref IDs with the chemical, experiment, and experiment effect IDs. Also, for control purposes (i.e., 
maintaining the latest versions of object format and data), PTSE reviewer initials are entered more than 
once throughout the data entry process to ensure that each record in each table is tracked by reviewer 
and date. 

Each specific field entry (e.g., codes selected from a drop-down list) is usually followed by a comments 
field to allow the reviewer to further elaborate on the selection and any relevant assumptions. The 
following sections focus on the specific fields, but will also discuss the types and examples of comments 
that may be entered in the corresponding comments field. 

A-2.1 Data Entry 

Data entry is broken down into four parts: reference and reviewer information, chemical information, 
experiment information, and measurements and results. Each of these parts has its own table in the 
Part 1 data-entry database where data are recorded. However, the data are typed into or presented in 
database forms for easier entry and editing of information. 

A-2.1.1 Reference and Reviewer Information 

Reference ID 

The PTSE Ref ID is entered here (see section A-1.1 for a description of the Ref ID).  

Professional judgment considers 
ecological relevance and is peer 

reviewed for greater consistency in 
selection of values. 
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Reference Summary 

A brief description of the reference and its experiments is written here. This description includes the test 
organism, chemical, route, medium of exposure, and length of chemical administration for each 
experiment and also summarizes key differences between experiments, if applicable. Also, the basis for 
not developing a TRV (e.g., the exposure route is injection, or one of multiple chemicals administered in 
the study is not a chemical of concern) is noted at the end of the reference description. In addition, the 
reference summary may describe why the focus of the review is placed on a particular experiment or 
experiments and not on others. See Example A-1. 

 

Reviewer Initials 

The initials of the person responsible for completing the PTSE are selected from the drop-down list. 

Review Start and Finish Date 

The dates the review is started and finished are reported here. If a change is made in the reference 
summary, the date of the change supersedes the finish date. Dates are entered for each record in the 
tables of the data-entry database for purposes of data control and ensuring the latest information is 
present in the latest release of the ECORISK Database. 

Example A-1 Reference Summaries 

(a) Barley (Hordeum vulgare) was the test organism used to evaluate the toxicity of copper (Cu+2) or 
chromium (Cr+6) in two types of soil: artificial and natural forest soil. The nominal exposure 
concentrations used were 0.1, 1, 10, 100, and 1000 µg/g dry soil for copper and chromium 
experiments. The endpoints evaluated include plant emergence and shoot and root growth (both 5- 
and 14-d). Additionally, the levels of copper or chromium in the plant tissues were assessed, but this 
will not be evaluated in this PTSE because there is not a clear connection between tissue burdens 
and adverse effects to population health. Additionally, only the 14-d plant emergence measurement 
will be considered in this evaluation because it is a more chronic measurement than 5-d plant 
emergence, considering it took place at the end of exposure. A reference toxicant, HgCl2, also 
contributed to another exposure group, but it and its effects will not be evaluated because the results 
do not give any additional information about the toxicity of copper or chromium. 

(b) Fischer 344 rats were intermittently exposed to 0-, 150-, 475-, or 1500-ppm chloromethane by way 
of inhalation. In the first of two experiments, 40 males and 80 females were exposed to 
chloromethane for 6 h/d, 5 d/wk for 10 wk. After 10 wk, inhalation occurred for 6 h/d, 7 d/wk during the 
2-wk mating season where one male was mated to two exposed females. The females were 
continued on the 6-h/d, 7-d/wk exposure regimen from the start of mating through postnatal day 28, 
except from gestation day 18 to postnatal day 4, while 10 males from each group were necropsied. 
Pups from this experiment were not directly exposed to the chemical until after weaning, and then 
they were put through the same exposure and mating regimen as their parents. In the second 
experiment, the remaining 30 males from each group in the first experiment were then mated to 
unexposed females for another 2 wk. Adult body weight, litter parameters (e.g., pup survival, pup 
weight), gross pathology, and histopathology were observed. The second experiment is not reviewed 
in this Part 1 in favor of the more chronic exposure period in the multigenerational experiment. 
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A-2.1.2 Chemical Information 

Chemical ID 

The analyte code for the chemical of concern is selected from the drop-down list. Analyte codes follow 
Johnston (1997, 059791, Ref ID 0576). Generally, the Chemical Abstracts Service Registry Numbers are 
used for organic compounds (e.g., 11097-69-1 for Aroclor-1254) while element abbreviations are used for 
inorganic chemicals (e.g., CD for cadmium). Further identification occurs for forms of inorganic chemicals, 
such as hexavalent chromium vs. trivalent chromium, where the analyte code for these forms are CR(+6) 
and CR(+3), respectively. Also, chemicals with organic and inorganic forms are also coded differently to 
distinguish between them (e.g., HGI for inorganic mercury and HGM for methyl mercury). 

Reviewer Initials 

The initials of the person responsible for completing the chemical details in the PTSE are selected from 
the drop-down list.  

Record Date 

The date the chemical record was created is typed into this field. 

A-2.1.3 Experiment Information 

Experiment ID 

The experiment ID consists of the ECORISK Database Ref ID, chemical ID (analyte code), and 
experiment number in the format of Ref ID_analyte code_experiment number (see Example A-2). 

 

As mentioned previously, the Ref ID is a unique identifier assigned to each reference for tracking during 
the literature search, review, and evaluation process. The analyte code is a unique identifier assigned by 
the reviewer following guidelines set forth in Johnston (1997, 059791, Ref ID 0576) for each element and 
compound. The experiment number is based on the actual number of experiments reported in a 
reference. For the purposes of the PTSE process, an experiment is defined by a unique set of exposure 
parameters (i.e., one chemical administration period, one exposure frequency type, one test organism, 
one chemical, one exposure medium, one exposure route, and one set of exposure concentrations). The 
reviewer may have to use his or her own judgment in delineating unique experimental scenarios. 

Experiment Purpose 

The purpose(s) of the experiment is noted here. Also, since each experiment has its own record in the 
Part 1 database, a brief description of the test organism, exposure route and medium, and length of 
chemical administration is entered in this field in order for the reviewer and user of the database to 
distinguish between experiments (see Example A-3). 

Example A-2 Experiment IDs 

0025_SE_1  

0517_50-29-3_2 
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Reviewer 

The initials of the person responsible for completing the experiment details in the PTSE are selected from 
the drop-down list.  

Review Date 

The date the experiment record is created is typed into this field. 

Organism Type ID 

The test organisms are classified into the following categories and coded accordingly: 

SLE soil and/or litter earthworm 

TB terrestrial bird 

TM terrestrial mammal 

TP terrestrial plant 

The appropriate code for the test organism of concern in the PTSE is selected from the drop-down list. 

Organism Name 

At a minimum, the common name of the test organism is reported in the reference. In cases where the 
scientific name is not reported, various references are consulted to find it. This is done to later assess the 
taxonomic relationship of test species to ecological screening receptor species of concern, especially for 
bird and mammal receptors. The common name of the organism is selected from a drop-down list that is 
linked to the test species table. If the name is not found on the list, the name can be typed in. However, 
the information is still added to the test species table so that it appears on the drop-down list in the future. 

Example A-3 Experiment Purposes 

(a) The purpose of the study was to see whether selenium levels similar to those found in raptor prey 
items from selenium-contaminated environments would affect reproduction in captive eastern screech-
owls. The screech-owls were fed a diet containing 0, 4.4, or 13.2 ppm wet weight of selenium in the 
form of selenomethionine. Growth, reproduction, and liver biochemistry effects were studied. 

(b) Authors emphasize the importance of earthworms as a biomonitoring tool for assessing the impact 
of chemicals in soil quality and fauna. In order to use them as a biomonitoring tool successfully, the 
effects of various chemicals on earthworms needs to be studied. The investigators determined the 
effect of zinc on the growth and reproduction of earthworms during a 20-wk study. 
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Examples of sources consulted for scientific names include 

 National Geographic Society, 1987. Field Guide to the Birds of North America, 2nd Ed., 
Washington, D.C., 464 pp. (Note: Later editions are available and may have more updated 
records on names as a result of merging or division of species.) 

 Burt, W. H., and R. P. Grossenheider, 1980. A Field Guide to the Mammals: North America North 
of Mexico, Houghton Mifflin Company, New York, New York, 289 pp. 

 BIOSIS. Index to Organism Names (http://www.organismnames.com/) 

 New Mexico Game and Fish Biota System Information of New Mexico (BISON-M) 
http://www.bison-m.org/databasequery.aspx  

Author's Reason for Studying this Particular Test Organism 

If it is explicitly stated why the author(s) chose to use a particular species of test organism (e.g., Oldfield 
mouse, Peromyscus polionotus) in their research, the reasons are paraphrased. If it is not clearly stated, 
but the purpose can be deduced for the use of the general organism type (e.g., mouse or rodent), the 
reasons are noted. However, the reviewer clarifies that these reasons noted are assumptions. For 
example, if in the introduction of a paper, the authors discuss case histories describing the effects of 
trichloroethylene inhalation exposure in humans, and they also discuss previous studies of exposure of 
trichloroethylene to laboratory mammals, it can be reasonably assumed that their choice of the test 
organism is used as an experimental model to gauge potential effects that may occur in humans (see 
Example A-4).  

 

Age or Life Stage 

The age or life stage of a test organism is coded because later in the Part 1 PTSE process, this 
information is needed to gauge whether or not measurements occurred during a critical life stage (see 
Focus Measurement Critical Life Stage Category in section A-2.1.4). Coding for age/life stage of the test 
organism adheres to the conventions presented in Table A-3.  

Example A-4 Author's Reason for Studying this Particular Test Organism 

(a) The investigators wished to use the same standard toxicity test organisms as described in the 
Organisation for Economic Co-operation and Development (OECD) contact and artificial soil testing 
procedures (OECD 1984, 109940, Ref ID 1235). This enabled them to focus on determining 
influences of contact tests and soil characteristics (pH and organic matter content) on toxicity in the 
earthworms and compare their data with others. 

(b) It is unknown why the authors specifically chose mallards over other aquatic birds, but it is 
assumed they considered them to be representative of aquatic birds in order to study cadmium 
toxicity in waterfowl. 
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Table A-3 

Age Categories, Codes, and Definitions 

Age 
Category ID Age Category Definition 

BrA_Unk Bird Adult Bird is known to be in reproductive condition or is otherwise 
mature, but it is unknown if it is breeding for the first time or 
at later stages. 

BrA1 Bird Adult 1 Bird reaches sexual maturity and breeds for the first time.  

BrA2 Bird Adult 2 Bird survives to breed at older age.  

BrE Bird Embryo Fertilization occurs and embryo develops inside an eggshell 
until hatched.  

BrG Bird Gamete Unfertilized egg and sperm 

BrJ_Unk Bird Juvenile Bird is said to be a juvenile but exact phase is unknown. 

BrJ1 Bird Juvenile 1 Hatchling, chick, or nestling grows until flight feathers are 
developed. 

BrJ2 Bird Juvenile 2 Sexually immature fledgling or poult that undergoes 
additional development prior to breeding condition 

BrLC Bird Life Cycle All life stages  

EwA_Unk Earthworm Adult Earthworm is known to be in reproductive condition or is 
otherwise mature, but it is unknown if it is breeding for the 
first time or at later stages. 

EwA1 Earthworm Adult 1 Sexually mature worm (with clitellum) breeds for the first 
time.  

EwA2 Earthworm Adult 2 Earthworm survives to breed at older age.  

EwE Earthworm Cocoon or Embryo External fertilization, cocoon formation, embryo 
development, and worm emergence from cocoon 

EwG Earthworm Gamete Unfertilized egg and sperm 

EwJ1 Earthworm Juvenile Small worm grows until it reaches reproductive condition. 

EwLC Earthworm Life Cycle All life stages  

MmA_Unk Mammal Adult Mammal is known to be in reproductive condition or is 
otherwise mature, but it is unknown if it is breeding for the 
first time or at later stages. 

MmA1 Mammal Adult 1 Mammal reaches sexual maturity and breeds for the first 
time.  

MmA2 Mammal Adult 2 Mammal survives to breed at older age.  

MmE Mammal Embryo or Fetus In utero organism developing from fertilized egg to birth 

MmG Mammal Gamete Unfertilized egg and sperm 

MmJ_Unk Mammal Juvenile Mammal is said to be a juvenile but exact phase is 
unknown. 

MmJ1 Mammal Juvenile 1 Newborn mammal obtaining all or most of its nutrition by 
nursing until weaning 

MmJ2 Mammal Juvenile 2 Immature mammal growing from weaning to more or less 
adult size and appearance. The typical “juvenile” stage. 

MmJ3 Mammal Juvenile 3 Period of additional development is required or time must 
pass until the organism may breed (next season). Often 
independent from parents, “subadult.” 
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Table A-3 (continued) 

Age 
Category ID Age Category Definition 

MmLC Mammal Life Cycle All life stages  

Pa_Unk Plant (Annual) Unknown Age/Stage Not enough information was provided or found to determine 
what life stage this plant age represents. 

PaA1 Plant (Annual) Flowering and Seed 
Set 

Plant is fertilized and seeds develop and disperse. 

PaE Plant (Annual) Seed Embryo inside seed 

PaG Plant (Annual) Gamete Unfertilized ova and pollen 

PaM Plant (Annual) Mature Plant is known to be at a mature stage but it is unknown 
how else to classify this stage. 

PaS_Unk Plant (Annual) Seedling Plant is a seedling but it is uncertain/unknown with regards 
to whether seedling is closer to a sprouting stage or closer 
to reproductive stage. 

PaS1 Plant (Annual) Seedling Seed sprouts, grows to emerge from soil, and leaves open 
or some minimum size is attained.  

PaS2 Plant (Annual) Seedling 2 Plant continues to grow until reproductive stage achieved.  

Po_Unk Plant (Other) Unknown Age/Stage Not enough information was provided or found to determine 
what life stage this plant age represents. 

PoA_Unk Plant (Other) Plant is in mature, reproductive condition but it is unknown if 
it is fertilized for the first time or if it is a larger individual 
producing seeds. 

PoA1 Plant (Other) Flowering and Seed Set Plant is fertilized and seeds develop and disperse. 

PoA2 Plant (Other) Larger Reproducing 
Plant 

Larger individuals producing seeds  

PoE Plant (Other) Seed Embryo inside seed 

PoG Plant (Other) Gamete Unfertilized ova and pollen  

PoLC Plant (Other) Life Cycle All life stages  

PoM Plant (Other) Mature Plant is known to be at a mature stage but it is unknown 
how else to classify this stage. 

PoS_Unk Plant (Other) Seedling/Sapling Plant is a seedling but it is uncertain/unknown with regard to 
whether seedling is closer to a sprouting stage or closer to 
reproductive stage. 

PoS1 Plant (Other) Seedling/Sapling 1 Seed sprouts, grows to emerge from soil, and leaves open 
or some minimum size is attained.  

PoS2 Plant (Other) Seedling/Sapling 2 Plant continues to grow until reproductive stage achieved.  

 

If the age or life stage of a bird or mammal test organism is not provided but body weight is, an age or life 
stage is estimated for the organism based on other reference sources containing similar organisms, body 
weights, and age information.  

The age coding task becomes difficult when placing organisms in categories that are borderline 
juvenile/adult or seedling/adult. If more information is needed, related information is first sought in the 
toxicity references currently on hand for the ECORISK Database. For example, if a primary toxicity 
reference states the mouse was 6 wk old at the time of exposure, and it is difficult to determine whether to 
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code this age as a juvenile or an adult, information in the database is reviewed to find similar records 
containing mice to see if a correlation can be made between ages and life stages. When information such 
as this cannot be found in the existing references, additional references specific to the test organism 
species or genera are consulted, and a note summarizing the information is recorded in the age or life 
stage comment field of the database. 

Organism Sex 

The genders of the test organisms that are directly exposed to the chemical are selected from the drop-
down list (Ml for male, Fm for female, or MF for male and female). This field is not applicable (N/A) for 
invertebrates and plants. If the sex is not reported (NR), NR is selected. 

If a situation arises where only the females were exposed to the chemical, and they were then bred with 
untreated males, the code Fm is entered for sex, and a note of this arrangement is made in the 
associated comment field. Likewise, if only males were exposed, Ml is entered, and any related notes are 
made in the comment field. 

Organism Source/Origin 

The location of where the test organism was obtained, bred, or collected is noted here. Any other relevant 
information about the organism (such as if the organism was pathogen-free) is also noted in this field. 

Dose Rate Parameters 
 
Dose rate parameters other than exposure concentrations 
(i.e., body weights and ingestion or inhalation rates) 
reported in the study are recorded here for later use in 
calculating the PTV(s) (see section A-3.2). Exposure 
concentrations are recorded later in the Part 1 experiment 
details. For the dose rate parameters, the aim is to use 
values that will lead to the most conservative PTV in units 
of mg chemical/kg body weight/d for birds and mammals. 
Dose rate parameters are not needed for invertebrates or plants because the dose concentration (in 
mg/kg) is used for the TRV itself. Note: Default values of 999, N/A, and N/A are entered into the value, 
units, and comment fields, respectively, for invertebrate and plant studies.2 

Author-Reported Daily Dose Rates for Bird and Mammal Studies 

If the exposure concentrations presented in the study are already in, or can be easily converted to, units 
of mg chemical/kg body weight/d, dose parameters and calculations for a daily dose rate are not needed, 
and this is indicated in the appropriate fields. However, if dose rate parameters are provided in the study, 
information is still recorded with the expectation that they may be used for other studies where the 
parameters are not available but are needed for similar test organisms. 

                                                      

2 In the early developmental stages of the ECORISK Database, dose rate parameters may have been considered 
inapplicable, and the default value of 999 was used. The dose rate parameter may have not been reported if the 
authors already provided daily dose rates or if the ingestion rates were already normalized to body weight. In these 
cases, the dose rate parameter was, and still is, not needed for PTV calculation, but it is now reported for possible 
future use in other areas of the database. 

Dose rate parameters are selected to 
calculate the most reasonably 

conservative dose rate to represent the 
TRV; therefore, TRVs and ESLs are 

conservative, protective values. 
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Author-Reported Exposure Concentrations Other than Daily Dose Rates for Bird and Mammal 
Studies 

If the exposure levels are presented as concentrations of chemical in the exposure medium (such as 
mg/kg food, mg/mL water, or mg air/m3), the body weight (in kg) and food or water ingestion rate (in 
kg food/d or L/d, respectively) or inhalation rate (in m3/d) dose rate parameters are needed to calculate 
the PTV in mg chemical/kg body weight/d.  

Reporting Dose Rate Parameters 

Table A-4 provides scenarios of how dose rate parameters may be reported in the primary toxicity study 
and how the parameter is reported in the dose rate parameter field in the database. 

Table A-4 

Scenarios of Dose Rate Parameter Information Reported in Primary Toxicity Studies and How 

Body Weight Values are Reported in the PTSE Part 1 Data-Entry Database Field for Body Weight 

Scenario Report 

Dose rate parameter for controls was measured at 
intervals throughout the study 

Average of all values throughout studya 

If values are grouped according to male and female 
organisms, the average of the male or female values that will 
lead to a more conservative PTV is used.b 

Dose rate parameter for controls were measured at 
beginning and at end of study 

Average of the two valuesa 

If values are grouped according to male and female 
organisms, the average of the male or female values that will 
lead to a more conservative PTV is used.b 

Dose rate parameter for controls was measured at 
beginning of study only. 

Measured value 

Range of dose rate parameters for controls or all 
organisms at beginning of study 

Either end of this range, depending on which value will lead 
to a more conservative PTVb 

If body weights are grouped according to male and female 
organisms, the average weight that will produce a more 
conservative PTV is used.b 

No dose rate parameter information for controls, 
only treated organisms 

The average of the beginning value of treated organisms, 
before chemical exposure beganc 

No dose rate parameters reported at all Default value of 999 
a 

In situations where dose rate parameters are measured and provided throughout the study, an average is calculated from those 
measurements to provide an estimate that is representative of the organism at all stages throughout the study. 

b 
The general rule is that if there are dose rate parameters reported for male and female groups, or if a range of dose rate 
parameters is reported, either the lower or higher average value is used because this value, when used in the PTV calculation, will 
lead to a more conservative PTV. For example, a larger value for the body weight leads to a lower PTV (see Example A-5a), thus 
the PTV is more protective. On the other hand, a lower value for an oral ingestion rate leads to a higher PTV (see Example A-5b). 

c 
The average of the beginning weight of the organisms in a treatment group before exposure begins is used, rather than the 
average of the weights throughout the study, because the weights throughout the study may be affected by chemical exposure. 
Therefore, the daily dose calculation may be influenced if the affected body weights are used, and it may not be representative of 
a daily dose that would affect a healthy individual. 
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Exposure Environment 

If the study was conducted in a laboratory, a greenhouse, or some other controlled environment, it is 
marked as a laboratory study. Lab is selected from the drop-down list. If the study was a field study 
conducted under uncontrolled environmental variables, it is noted as a field study and Fld is selected from 
the drop-down list. Physical descriptions of the laboratory or greenhouse environment, what the test 
organisms were housed in, controlled variables (such as temperature and humidity), and other relevant 
information are noted in the corresponding comment field.  

Test Chemical Form (for Inorganic Chemicals Only) 

If the chemical administered is inorganic, the compound as it is administered in the study is selected from 
a master pull-down list of chemicals maintained in a separate analyte table. If the compound cannot be 
found, it must be added to the master list of analytes in the ECORISK Database before this field can be 
filled. If the chemical is organic, the default value of N/A is left in the field. 

Example A-5 The Selection of Dose Rate Parameters to Provide the Most Protective PTV 

Note: Explanations of PTV calculations are more detailed in section A-3.0, PTSE Part 2, Study 
Evaluation and Primary Toxicity Value Calculation. 

(a) Higher vs. lower body weight: A higher body weight leads to a lower PTV when used in the 
denominator. The following calculations demonstrate the difference by holding the concentration 
(100 mg/kg) and food ingestion rate (0.0055 kg/d) constant and using body weights of 0.03 and 
0.09 kg. 

Lower weight: 

d/kg/mg3.18
kg03.0

d/kg0055.0kg/mg100
)d/kg/mg(PTV 


  

Higher weight: 

d/kg/mg1.6
kg09.0

d/kg0055.0kg/mg100
)d/kg/mg(PTV 


  

(b) Higher vs. lower ingestion rate or inhalation rate: A lower ingestion or inhalation rate leads to a 
lower PTV. Since these parameters take the same location in the equation and therefore have the 
same type of influence on the PTV, only the use of water ingestion will be used to demonstrate the 
difference. The following calculations hold the concentration of 5 mg/L and body weight of 0.03 kg 
constant, while using the water ingestion rates of 0.0075 and 0.009 L/d. 

Lower ingestion rate: 

d/kg/mg25.1
kg03.0

d/L0075.0L/mg5
)d/kg/mg(PTV 


  

Higher ingestion rate: 

d/kg/mg5.1
kg03.0

d/L009.0L/mg5
)d/kg/mg(PTV 


  
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Test Chemical Description/Source 

The purity of the chemical and the company it was purchased from are noted in this field. If the chemical 
was synthesized by the researchers of the study itself, a brief summary of the process is described. 

Exposure Medium 

The medium in which the chemical was administered is noted here. A brief description of any relevant 
information pertaining to the incorporation of the chemical into the medium and properties of the exposure 
medium is noted in the comment field. In inhalation exposure studies, a brief description of how the 
vapors were generated is reported in the comment field as well. Exposure medium codes and 
descriptions are presented in Table A-5. 

Table A-5 

Codes and Descriptions for Exposure Media 

Code Description 

AIR Air. Used in inhalation exposure studies. 

AQS Aqueous solution. Used in plant studies or as an injection vehicle in bird and mammal studies. 

CHM Chemical only. Used if only the chemical is administered. The chemical is not dissolved in solution, 
oil, or any other media. 

DW Drinking water 

DW+F Drinking water plus food. Drinking water is the primary exposure medium while a background 
concentration is reported in the food. 

F Food 

F+DW Food plus drinking water. Food is the primary exposure medium while a background concentration 
is reported in the drinking water. 

FLPP Filter paper. Used in contact tests with earthworms. 

MNU Manure. Used in earthworm studies. 

NR Not reported 

NSOLN Nutrient solution. Used in plant studies. 

OIL Oil. Used if the exposure medium is known to be an oil solution but type is not specified 

OIL_ACHS Arachis oil. Often used as a vehicle in oral gavage or injection studies. 

OIL_CORN Corn oil. Often used as a vehicle in oral gavage or injection studies. 

OIL_O Other oil. Used if the exposure medium is known to be an oil solution but is a mixture of different 
types or other types not listed. 

OIL_PNT Peanut oil. Often used as a vehicle in oral gavage or injection studies. 

OTH Other. Exposure medium not listed. Specifics are noted in the corresponding comment field. 

SAND Sand 

SAND&OM Sand and organic matter mixture 

SAND_CLTR Sand culture. A solution is washed through silver sand daily. 

SOIL Soil 

SOIL&MNU Soil and manure mixture. Manure is usually used as a food source for earthworms. 

SOIL&SAND 1:1 soil and sand mixture 
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Table A-5 (continued) 

Code Description 

SOIL&SLDG Soil and sludge mixture 

SOLN Solution. Exposure medium is assumed to be a solution but type is unknown. 

SOLN_AQS Aqueous solution. Used if the chemical was inorganic, and it was assumed the chemical is 
dissolved in an aqueous solution. 

SOLN_O Other solution. Used only if the exposure medium is assumed to be a solution of mixed composition 
or one not listed. 

SOLN_OIL Oil solution. Assumed. 

W Water 

 

Exposure Medium Background Data 

Any background concentrations of chemicals that have the potential to impact the toxicity of the chemical 
of concern in soil, water, food, or air are noted here. In cases where the authors provide verified 
concentrations of the chemical in the control medium, this concentration is entered as background data. 
Compositions of fertilizer added to soil and any other supplemental substances are also noted here. 

Exposure Route ID 

The exposure route code is selected from the drop-down list. Any further information relevant to the 
exposure route is noted in the comment field. For inhalation exposure studies, this comment field 
describes the inhalation chamber conditions (e.g., temperature, air flow). Exposure route codes and 
descriptions are presented in Table A-6. 

Table A-6 

Codes and Descriptions for Exposure Routes 

Code Description 

ALL All exposure routes are used for chemical administration. 

DC_SED Direct contact in sediment 

DC_W Direct contact in water 

DERM Dermal contact (filter paper) 

INH Inhalation 

INJ_EGG Injection (egg) 

INJ_IP Injection (intraperitoneal) 

INJ_IV Injection (intravenous) 

NR Not reported 

O Oral 

O/D Oral and dermal 

OC Oral (capsule) 

OD Oral (diet) 

OD+W Oral (diet) plus exposure in drinking water 
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Table A-6 (continued) 

Code Description 

OG Oral (gavage) 

OI Oral (intubation) 

OTH Other 

OW Oral (water) 

OW+D Oral (water) plus exposure in food 

U Uptake (unknown whether through roots, seed coat, or both) 

U_R Uptake via roots 

U_SC Uptake via seed coat 

U_SC+R Uptake via seed coat and roots 

 

Length of Chemical Administration 

The length of the chemical administration is briefly described here. If the exposure was intermittent (e.g., 
4 h/d, 5 d/wk, for 7 wk), the total length of time over which the chemical was administered is reported 
(e.g., 7 wk). The chemical administration period for purposes of the ECORISK Database is synonymous 
with the term exposure duration or period. The terms “chemical administration period” or “length of 
chemical administration” are used to clarify the difference between exposure duration and test period; test 
period includes both chemical administration and any periods during the study in which the organisms are 
acclimatized before exposure or further observed after exposure has ceased.  

Chemical Administration ID 

The exposure duration code is selected from a drop-down list. The definitions and coding for exposure 
duration categories are shown in Table A-7. The exposure duration categories follow EPA (1999, 070923, 
Ref ID 0716). 

Table A-7 

Exposure Duration Categories and IDs for Birds, Mammals, Earthworms, and Plants 

Duration ID Birds and Mammals Earthworms and Plants 

Chronic C 91 d or more 7 d or more 

Subchronic SC 14 to 91 d 3 to 6 d 

Acute A 13 d or less 2 d or less 

Single dose SD One-time administration One-time administration 

 

Exposure Frequency 

The frequency of the chemical administration is noted here. For food and drinking water studies, it is often 
a continuous exposure where the exposure medium was provided throughout (also called ad libitum) the 
study. In inhalation exposure studies, the exposure frequency is either continuous or intermittent. In 
intermittent exposures, test organisms inhaled the chemical vapors for a certain number of hours per day 
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and number of days per week for a certain study length (e.g., 4 h/d, 5 d/wk, for 10 wk). In continuous 
exposures, the test organisms are exposed for 24 h/d, 7 d/wk. 

Control Group Exposure Concentration(s) and Comment 

If a background concentration of the chemical of concern was reported in the primary exposure medium 
in addition to the administered amount, this concentration and its units are reported here. If no 
background concentrations were reported, a value of 0 mg/kg for soil or food, 0 mg/L for water, or 0 ppm 
for air is assumed.  

Exposure Group Exposure Concentration(s) and Comment 

The concentrations of the treatment groups are noted here along with their units. If a background 
concentration was present in the primary exposure medium, this concentration is added to the basal 
concentration. If nominal (target) and empirical (verified or measured) concentrations are both provided, 
the verified concentrations are reported in the value field, and the target concentrations are noted in the 
comment field. 

Nominal (Target) or Empirical (Verified or Measured) Concentration 

If it was not explicitly stated whether the concentration was nominal (target) or empirical (verified or 
measured), the concentration is assumed to be nominal (Nom). Otherwise, Nom or empirical (Emp) is 
noted based upon the information provided in the reference. If both nominal and empirical values were 
present, the empirical values are preferred over the nominal values, and the field is marked with Emp. 
Empirical values are preferred because they represent concentrations in the exposure medium that were 
analyzed and thus measured or verified; therefore, the empirical concentrations more accurately 
represent the concentrations that are available to the test organisms via the exposure medium. The 
nominal (target) concentrations are noted in the associated comment field. There are two fields for this 
data entry, one each for control and exposure groups, along with associated comment fields. 

Dry or Wet Weight 

If the moisture basis of the concentration in the medium is not explicitly stated, NR is entered into the 
field. If the exposure route is oral by way of inhalation or by drinking water, gavage, intubation, or capsule, 
N/A is the entry. Otherwise, the moisture basis of the food or soil exposure medium is noted as WW for 
wet weight or DWt for dry weight. If both dry weights and wet weights are available from a study, dry 
weights are preferred. Dry weights are preferred because they eliminate variations in the PTV as a result 
of the wide variation of moisture contents of exposure media; the weights of the media are more easily 
compared when reported in dry weight. Furthermore, dry weight is the moisture basis of the TRV required 
for ESL calculations. There are two fields for this data entry, one each for control and exposure groups.3 

                                                      

3 During the early developmental stages of the ECORISK Database, studies using exposure media of filter paper, 
aqueous solutions, and nutrient solutions for invertebrates and plants were evaluated. The moisture basis for these 
media was N/A. However, as more attention was placed on how well certain types of exposure media approximated 
the environmental exposure medium of concern (soil), these studies were not considered representative. Now, 
experiments containing these types of media are not evaluated. 
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Number of Individuals per Group 

The number of test organisms in each control and exposure group is noted. There are two fields for this 
data entry, one each for control and exposure groups. 

Number of Sex per Group 

The number of females and/or males in each control and exposure group is noted. There are two fields 
for this data entry, one each for control and exposure groups. 

Number of Replicates per Group 

If the number of replicates per control or exposure group was not clearly identified in a study, usually the 
number of individual organisms or sexual pairs that were caged separately is a suitable substitute. There 
are two fields for this data entry, one each for control and exposure groups. 

Soil Characteristics (for Plant Studies Only) 

When the study is not a plant study, N/A is the default entry. 

Soil Type 

The soil type and content are reported. Any other information not presented in the other fields of the soil 
characteristics section is also noted. See Example A-6. 

 

Soil Organic Matter 

If provided, the percent of organic matter (%OM) content in the soil medium is noted. If percent total 
organic carbon (OC), particulate OC, or just OC was reported, it is converted to OM as follows: 

%OM = 1.72 * %OC 

The notes regarding the conversion, including the source reference (EPA 2003, 85643; Ref ID 1400), are 
placed in the soil %OM field. If the percent of OM was not provided in the study but the percent content of 
sphagnum peat moss was, the percent content of the moss is considered to be equivalent to the percent 
of OM and is reported as so. 

Soil Cation Exchange Capacity 

If provided in the study, the cation exchange capacity (CEC) in meq/100 g of soil is reported. If the CEC is 
not provided, NR is entered. 

Example A-6 Soil Characteristics 

(a) Phaeosem, 3.85% sand, 74.90% silt, and 21.25% loam, water-holding capacity of 55.5% 

(b) Ap horizon 

(c) Sterilized shredded peat moss passed through 2-mm soil sieve and white silica sand. Base 
saturation of 93.9. 
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Soil pH 

If provided, the soil pH is reported here. If the soil pH is not provided, NR is entered. 

Growth Medium Characteristics (for Invertebrate Studies Only) 

When the study is not an invertebrate study, N/A is the default entry. 

Growth Medium Type 

The soil type and content are reported. Any other information not presented in the remaining soil 
characteristics section is also noted. See Example A-7. 

 

Growth Medium Organic Carbon 

If provided, the percent of organic carbon (%OC) content in the soil medium is noted. It is converted from 
%OM using the following equation: 

72.1

%
%

OM
OC   

The conversion is noted along with the source reference of EPA (2003, 085643, Ref ID 1400) in the 
exposure medium field. 

Growth Medium pH 

If provided, the growth medium pH is reported here. If it is not provided, NR is entered. 

Growth Medium Percent Moisture 

If provided, the moisture content of the growth medium is reported. If it is not provided, NR is entered. 

Food 

If food for the earthworm was also provided in the soil, and it was explicitly noted as such or reasonably 
deduced, it is reported here. Examples are manure and litter. 

Organic Matter ID (for both Plant and Invertebrate Studies) 

If the %OM content in the soil or growth medium was 10% or less, it is coded as low. If the %OM was 
greater than 10%, it is coded as high. The high and low IDs are based on EPA (2003, 085643, 

Example A-7 Growth Medium Types 

(a) Petri dish with 30 g (dry mass) of screened soil mixed with aged horse manure (75% moisture) 

(b) Sand (0.2- to 2-mm particle size) from C horizon mixed with well-decomposed cattle dung (1:2, 
vol:vol) 

(c) Sandy loam soil with 17% clay, 5.5% CaCO3 
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Ref ID 1400), where studies are rejected if the soil exposure medium contains greater than 10% OM 
because OM may affect the bioavailability of the test chemical to the organism. If OM is not reported, NR 
is entered and the study is excluded from the rest of the PTSE process. Otherwise, the entry is N/A for 
bird and mammal studies. 

If %OC was reported, it is converted to %OM for the determination of the OM ID. If both the %OC and the 
percent content of sphagnum peat moss were reported, the content of the peat moss is used to set the 
OM ID. 

All Measurements Reported 

All measurement endpoints in the study are listed, regardless of whether they are ecologically relevant or 
not. The purpose of this field is to provide a complete listing of the various measurements applied in the 
experiment so that users of the database know what was measured, and if they feel a measurement is 
ecologically relevant but is not evaluated in the PTSE, they can obtain the reference and further 
supplement their information. 

Measurements Not Evaluated and Why 

The measurement endpoints that are not evaluated in the PTSE are listed here. These include “other” 
effects, such as physiological functions, histopathology, cancer, and behavior (see Focus Measurement 
Category in section A-2.1.4), as well as any ecologically relevant measurements that are accounted for 
within measurements that are evaluated. If a plant study reported measurements of both fresh and dry 
weight values of leaves, only the dry weight information would be evaluated. The fresh weight information 
would not be evaluated and the reason why (i.e., dry weight is a more accurate measurement of the true 
mass of the plant because it eliminates the additional weight that is dependent upon varying moisture 
content of individual plants) is noted in this field. Another example would be to evaluate the percent 
mortality of juveniles but not the number of juveniles that died because the number of juveniles that died 
is incorporated as a percentage of the total number of juveniles in the experiment. The number of 
juveniles died would be reported in the measurements not evaluated and why field along with the 
explanation of why it was not evaluated. See Example A-8. 

 

Author-Reported Effect Levels 

If the authors calculated their own effect levels, these are reported in this field. The LC50 (or LD50) or EC50 
(or median effective dose, or ED50) are most often the effect levels reported. NOAELs/NOECs and 
LOAELs/LOECs are also reported. The endpoints that the reported effect levels represent are also 
specified. 

Example A-8 Measurements Not Evaluated and Why 

(a) Food consumption, organ weights, hematocrits, hemoglobin concentrations, gross pathology, and 
organ, blood, and egg residues will not be evaluated in this Part 1 review because their relationships 
to adverse effects on population health are not clear. 

(b) Food consumption, testes weight, liver weight, liver manganese, serum T, and general locomotor 
activities are not evaluated in this Part 1 because their relationships to population health are not clear. 
Body weight is not considered in this Part 1 because it is part of the growth rate measurement, which 
is already accounted for in this Part 1 review. 
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Experiment Comments/Author Conclusions 

An overall summary of the data is presented for the reference, along with mention of any other factors 
that may have contributed to or confounded the results of the focus measurements in the experiment 
(e.g., mortality attributed to an infection outbreak and not the chemical exposure). Also, any further 
general observations on focus measurements not carried forth to Part 2 reviews may be reported here. 
Page numbers and table or figure designators from the reference should be included to support the 
comments. 

A-2.1.4 Measurements and Results 

Focus measurements (endpoints) that are evaluated in the Part 1 PTSE are limited to reproduction, 
development, survival, weight changes of adult or mature organism, and size changes of adult or mature 
organism. Only these categories are evaluated because they are ecologically relevant. In other words, 
these types of measurements are more directly linked with population health. Adverse effects observed in 
“other” endpoints, such as seminiferous tubule diameter, require too much speculation as to the degree of 
their impact on population health and are thus not evaluated in the PTSE process.  

Focus Measurement Effect ID 

Experiment effect IDs are created by simply adding an alphabetic identifier to the end of the experiment 
ID for each focus measurement (see Example A-9). 

 

Focus Measurement 

A focus measurement label is provided in the focus measurement field. The label should follow the 
labeling present in the study, but exceptions occur where symbols such as # are replaced with the word 
“number” or phrase “number of,” where % is replaced with the word “percent” or “percentage,” or where / 
(slash) is replaced with the word “per” for clarification and for data consistency. 

Focus Measurement Category 

The category of the focus measurement is then coded and entered in this field (see Table A-8). 

Example A-9 Experiment Effect IDs 

0025_SE_1A 

0025_SE_1B 

0025_SE_2A 

0517_50-29-3_2A 
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Table A-8 

Category Codes and Descriptions for Focus Measurements 

Code Description 

WC Weight change (adult) 

NR Not reported 

O Other 

R/D Reproduction/development 

S Survival 

SzC Size change (adult) 

 

Reproduction/Development 

If development or mortality was measured in juvenile organisms or immature plants and they were 
exposed to the chemical through parental exposure, the measurement is coded as 
reproduction/development (R/D) because it is considered to be a measurement of the ability of the 
parents to produce offspring that can develop into reproductive adults, and exposure reflects the 
reproductive cycle. Growth of a juvenile organism or immature plant that was directly exposed to the 
chemical is coded as R/D because it reflects the potential for the juvenile or immature plant to develop 
normally into a reproductive adult.  

Adult Weight or Size Changes 

If weight change for mature organisms is measured, it is considered a weight change and not 
development. Likewise, if a change occurs in size of a mature organism (e.g., height or root length of 
plants), it is noted as a size change.  

Survival 

If a juvenile organism or immature plant was directly exposed to the chemical, mortality is coded as S 
(survival) because it is considered a measurement of the ability of the organism to survive to reproductive 
maturity, and the exposure did not occur during the reproductive cycle. 

Other 

Other measurements are those that are considered to be less directly linked to effects on populations 
(e.g., tumors, tissue residues, cholesterol level, and behavioral changes) and are generally not reviewed 
unless the author(s) provides a clear correlation with the measurement and its effect(s) on population 
health (e.g., behavioral effects that impact reproduction, such as number of mounts in mice) or the data 
set is very limited.4 

                                                      

4 There were cases where the measurement was associated with reproduction, but the relationship of the parameter 
to effects on population health is not clear; therefore, these types of measurements are also coded as O. Examples 
include sperm motility, seminiferous tubule diameter, and testicular enzyme activities. During the development of 
the database, these measurements were evaluated but later excluded from consideration for TRVs. Currently, 
these measurements are no longer evaluated unless a clear relationship to population numbers is described. 



TRV Development Methods, Revision 1 

 A-27  

Focus Measurement Frequency 

The number of times the measurement was recorded is noted here (e.g., once per week, or 4 h/d, 
5 d/wk). 

Focus Measurement Duration 

If the observation of the focus measurement lasted more than just an instant (e.g., behavioral 
observations that may take 10 min of observation), the length is noted in this field. 

Focus Measurement Critical Life Stage Category 

A life stage of an organism is considered to be a critical life stage if exposure to a chemical during this life 
stage is expected to result in a negative impact on the population health of that organism. For the 
purpose of deriving TRVs, a critical life stage is defined as a life stage associated with a chemical 
exposure that occurs during the reproductive cycle of the test organism and/or during the development of 
the immature test organism. For an endpoint to be considered development, it has to fall into one of two 
scenarios in which measurements must reflect either the development of immature organisms that were 
exposed via parents or the development of immature organisms directly exposed to the chemical. 
Reproduction and development endpoints directly reflect effects on the size and character of the next 
generation of the population. Note that not all endpoints associated with seemingly 
reproductive/development functions are coded as R/D (see Focus Measurement Category above). 

Chronic – Critical Life Stage 

If an endpoint reflects a critical life stage, the associated effect level may be considered to be equivalent 
to a chronic exposure endpoint regardless of the actual chemical exposure duration associated with this 
endpoint. The reasoning behind this assumption is as follows: a chronic study is preferred over a single-
dose, acute, or subchronic chemical exposure study because it is more likely to capture effects that 
reflect critical life stages that are relevant to population success. Therefore, it is assumed that any 
duration of chemical exposure that is associated with a critical life stage endpoint captures potential 
effects on population success as a chronic study does. This effect is then considered to be equivalent to a 
chronic exposure effect regardless of the actual chemical administration period. Ultimately, if an endpoint 
is categorized as chronic because of a critical life stage, our certainty of this effect predicting the impact of 
a particular chemical on population success increases. Such endpoints are categorized as chronic-critical 
life stage (C-CL). 

Critical Life Stage Only 

If the critical life stage endpoint is a type that does not directly reflect effects on the size or character of 
the next generation of the population, certainty in predicting the impact of a particular chemical on 
population success is not increased. There are nonreproductive and nondevelopmental endpoints that 
reflect critical life stages because chemical administration occurred during the reproductive cycle of 
adults, during the development phase of juveniles, or during an embryo stage. Examples of such 
endpoints include survival for juvenile organisms (who are still undergoing development, a critical life 
stage), body weight measured for adult organisms in the reproductive cycle, clinical signs during 
reproductive cycle, or egg length. However, a measurement of these types of endpoints is not a direct-
measurement of a critical life stage reproductive/development endpoint; thus, less certainty is associated 
with the effect level assigned to it. The actual exposure length remains (i.e., single dose remains single 
dose) when determining the application of UFs in the TRV derivation process. Using juvenile mortality as 
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an example to further illustrate the logic, it is difficult to assess the extent to which the critical life stage of 
development of juveniles impacts their mortality rate. Therefore, by not classifying this juvenile mortality 
endpoint as C-CL, the PTV that results will be lower, thus more protective, in cases where the exposure 
duration is acute or subchronic because of UFs that must be applied to extrapolate to a chronic effect 
level. Such endpoints are categorized as just critical life stage (CL).  

Coding 

In application, coding for critical life stage generally follows the guidelines below: 

 All reproduction/development endpoints are coded as C-CL, regardless of actual chemical 
exposure duration. 

 Other endpoints (such as adult or juvenile survival, adult weight or size change, or other 
characteristics [S, WC, SzC, and O, respectively]) in which chemical administration occurred 
during a critical life stage are coded as CL. 

 Endpoints in which chemical administration did not occur during a critical life stage are coded as 
non-CL. 

 Endpoints in which it is unknown whether or not chemical administration or measurements were 
taken during critical life stages are coded as NR. 

Further exceptions occur where professional judgment deems the coding that would follow the guidelines 
to be inappropriate. Examples include the following: 

 A study where chemical administration occurred for a lengthy amount of time, but measurements 
of the effects occurred only for part of the chemical administration period. See Example A-10a. 

 A study where a critical life stage occurred, but organisms of a certain treatment group died 
before the critical life stage began. See Example A-10b. 

 A study where a survival endpoint can be classified as chronic as a result of a critical life stage 
because the immature organism was directly exposed to the chemical, and chemical exposure 
encompassed this immature life stage. See Example A-10c. 
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When considering the use of PTVs in TRV derivation, an endpoint associated with a C-CL category is 
preferred over one with a CL or non-CL life stage effect. All critical life stage designations are considered 
to provide support of PTV eliminations or selections for use in TRV development. 

Test Period Duration and Category 

The chemical administration plus any additional time before and/or after the exposure is noted here. If the 
test organisms were quarantined and/or acclimatized for a period of time before exposure started, or if 
measurements continued to be recorded after exposure ceased, this length of time is counted in the test 
period. Results observed after exposure ceased are not usually considered because they are not 
considered relevant for predicting effects of continuous chemical exposures (such as those that may be 
found in the environment).  

Focus Measurement Dose Response 

First, the table and/or page number from which the results were taken is noted. Notes on which exposure 
levels resulted in adverse effects for the focus measurement follow. General observations on dose-
response trends are also reported. If no statistics were used, a summary of the results suffices. Basically, 
entry in this field provides an insight into the results observed by the researchers of the study at various 
exposure levels and compares them to results for controls. 

Focus Measurement Statistical Test and Confidence Level 

If provided, the statistical test and/or alpha level used to determine significant adverse effects for the 
measurement are noted here. 

Example A-10 Exceptions to Coding for Critical Life Stages 

(a) Ivankovic and Preussman (1975, 059251, Ref ID 0010), Experiment 1: Adult rats were exposed to 
a chemical 90 d before mating and through reproduction for at least another 30 d, and body weight 
measurements took place only up until the mating period began. This endpoint would be 
characterized as non-CL. The body weight measurements had not taken place while the rats were 
subjected to additional stress of reproduction; therefore, they were not expected to be more 
susceptible to adverse weight change effects. 

(b) Aulerich et al. (1974, 059794, Ref ID 0016): Adult mink were exposed to 5 ppm of methylmercury 
or 10 ppm of mercuric chloride. Authors wished to obtain information on adult body weights, kit body 
weights, adult mortality, reproductive measurements such as number of females mating and number 
of kits born alive vs. dead, and clinical signs. All organisms fed 5 ppm of methylmercury in the diet 
died before breeding season. Adult body weights and critical life stage codes for the mink in the 
10-ppm mercuric chloride group would be WC and CL, respectively. However, for mink in the 5-ppm 
methylmercury group, the codes would be WC and non-CL, respectively, because the body weight 
measurements did not continue through reproduction as the mink died before breeding season. 

(c) In Brunström et al. (1991, 070812, Ref ID 0666) and Gogal et al. (2002, 089461, Ref ID 1216), bird 
eggs received injections and embryo mortality was measured. This measurement would receive an 
endpoint coding of S and a critical life stage coding of C-CL. This scenario is also evident where 
germination of seeds (considered survival, from seed to seedling) was measured. 
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Focus Measurement Comments/Effect Levels 

The effect level(s) are assigned (if not already provided by the authors) and documented in this field. 
Discussion of whether they are author-reported or reviewer-assigned effect levels and whether the 
assignment was based on statistics that were provided or not is also presented here as well as in 
Example A-11. Furthermore, any evidence of dose-response trends, post-exposure related effects, 
insufficient data, or other conditions that may affect the assignment of the effect levels is also discussed 
in detail (see Example A-11). 

Example A-11 Focus Measurement Comments/Effect Levels 

(a) Author-reported effect levels 

(i) The authors reported effect levels for 5-day emergence: NOEC = 312 mg/kg, and 
LOEC = 1040 mg/kg. The EC10 is 307.5 mg/kg dry soil, the EC20 is 3112.6 mg/kg dry soil, and the 
EC50 is > 3120 mg/kg dry soil. 

(ii) The researchers reported an LD50 of 2690 mg/kg with 95% confidence limits of 1571 to 
57,063 mg/kg. The researchers did not provide a NOAEL or LOAEL, and statistics were not 
provided; however, sufficient mortality data were available, so the Dunnett's multiple comparison 
test was applied by the reviewer in order to determine statistical significance at p = 0.05. Based on 
this, statistical significance was determined at 1350 mg/kg and higher. Therefore, the 810-mg/kg 
level will be used in the NOAEL calculation while the 1350-mg/kg level will be used in the LOAEL 
calculation. 

(b) Reviewer-assigned effect levels 

A NOAEL can be inferred. Since no effects were observed at the highest level of 32 ppm of mercury, 
this is designated as the NOAEL. 

No significant differences at p < 0.05 were found; however, the decreases in fertilization at 2 and 
8 ppm were approaching significance (0.05 < p < 0.10), and differences between the 2- and 8-ppm and 
4- and 0-ppm groups were at least 22%. Note that the 4-ppm group had a higher fertility rate than, or 
similar fertility rate as, the 0-ppm group. The author discusses possible reasons for the enhancement 
at 4 ppm, including bacteriostatic or fungicidal activity or stimulation. Based on these results and a 
conservative approach, the 2-ppm level is used for the LOAEL because adverse effects were seen at 
this lowest dose level (22% reduction in fertility) compared to control. 

(c) Dose-response trends 

There were no clear dose-related trends in any of the three 10-d groups, but there was a pattern of 
4-ppm groups having the highest hatchability of the three exposure groups. This effect (hatchability) 
will not be carried further because it is difficult to determine a NOAEL and LOAEL based on three 
different age groups and varying responses. 

(d) Post-exposure related trends 

There were significantly lower body weights in the 30-, 100-, and 300-ppm groups compared to 
controls on day 13 of gestation. However, only the 100- and 300-ppm groups continued to have 
significantly lower body weights on day 21 of gestation, after exposure ceased on day 15. The 
possibility exists that the absence of a significant difference at the 30-ppm level was a result of the rats 
having had time to recover following the cessation of exposure on day 15 of gestation. Therefore, the 
assignment of effect levels is based on significant effects that occurred during exposure rather than 
effects that were present after 6 days of recovery in order to be protective. Based on this, the 30-ppm 
level is used for the LOAEL calculation. 
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Author-Reported Effect Levels 

If the authors reported their own effect level(s) for the focus measurement (e.g., NOAEL for average 
number of live fetuses) or its category (e.g., NOAEL for reproduction), the effect level(s) and what it 
represents is entered into this comment field. It is then decided if each effect level accurately represents 
the results of the focus measurement. For example, if the authors reported a NOEC that was interpolated 
based on reproductive toxicity data for four plant species in a study, this NOEC, while reported in the 
Part 1 database, may not be considered appropriate for use as a NOEC for one species in particular. If 
the author-provided effect level is not considered appropriate, the reviewer must further assess the 
validity of the reported results for use in Part 2 (see Reviewer-Assigned Effect Levels below). 

Reviewer-Assigned Effect Levels  

If there is no author-reported effect level(s) or the level(s) reported is found to not be suitable for use (see 
Author-Reported Effect Levels above), the reviewer must assign an effect level or effect levels to the 
focus measurement based on the reported data using best professional judgment. Dose-response trends, 
post-exposure related effects, and availability of statistics are considered in whether to continue to assign 
effect levels or to determine that the data are insufficient for TRV development.  

Dose-Response Trends 

If a clear dose-response trend and an exposure concentration can be noted at which no adverse effects 
and/or at which adverse effects were first observed, the exposure concentration that produced no 
observed adverse effects is used for the NOAEL/NOEC, while the exposure concentration at which 
adverse effects were first observed is used for the LOAEL/LOEC. Where statistics were used by the 
researchers of the study, the first exposure concentration to show a statistical significance compared to 
controls is considered to produce an adverse effect and is used in the LOAEL/LOEC calculation. The next 
lower exposure concentration is then considered for the NOAEL/NOEC calculation. 

Example A-11 (continued) Focus Measurement Comments/Effect Levels 

(e) No reported statistics 

Because it is not clear in the text or statistics which treatment level showed a significantly lower 
percentage of hens laying compared to controls, the treatment that shows a decrease of 20% or 
greater compared to controls will be considered significant (Suter et al. 1995, 089449, Ref ID 1088). 
Based on this, the 210-ppm wet-weight level (target concentration of 200 ppm) had 25% fewer hens 
laying and will be used for the LOAEL. The 15.2-ppm wet-weight level (target concentration of 
20 ppm) will be used for the NOAEL. 

(f) Data insufficient for TRV development  

An increase in mean egg production associated with increasing mercury exposure does not appear to 
be an adverse effect and will not be evaluated further. 

As noted, phencyclidine at the highest concentration tested (60 mg/kg) stimulated growth, as opposed 
to depressing it; thus, this is considered not detrimental to the organism and not suitable for deriving a 
TRV. This focus measurement will not be evaluated further. 
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Post-Exposure Related Effects 

If observations continued after exposure ceased, the results for this period are not usually included in the 
assignment of effect levels because it is assumed the organisms of concern are continuously exposed to 
contaminants and thus no time for recovery is allowed. That is, the adverse effects that occur during 
exposure are most relevant for predicting effects of continuous chemical exposure. The assignment of a 
NOAEL/NOEC to a concentration at which adverse effects were observed during exposure but not 
afterwards may not be protective enough, so the concentration is considered a LOAEL/LOEC. However, 
results that occurred after exposure ceased are still noted and considered to lend support to the effect 
level assignment.  

No Reported Statistics 

If statistics were not reported by the author, the reviewer either applies his or her own statistics or, more 
often, considers the exposure concentration with a difference of 20% or greater effect compared to 
control groups to be significant. If this guideline for using a difference of 20% or greater effect is followed, 
Suter et al. (1995, 089449, Ref ID 1088) is cited. The guideline for using a difference of 20% or greater 
effect is followed by ORNL (Suter et al. 1995, 089449, Ref ID 1088) in its selection of effect levels, and it 
is based on EPA regulatory practices. This method for determining biological significance comes from the 
inference that the LOEC derived from studies in which terrestrial birds are exposed to contaminants in the 
diet usually corresponds to a 20% effect on individual response parameters (Suter et al. 1995, 089449, 
Ref ID 1088). Any difference of 20% or greater is considered a biological significance rather than a 
statistical significance. For purposes of assigning effect levels, biological significance is considered to be 
equivalent to statistical significance.  

Statistics are often used when the appropriate amounts and types of data are clearly presented for each 
treatment group and control group in tables in the paper. Best professional judgment is used to determine 
which statistical test would be appropriate for the data presented.  

Data Insufficient for TRV Development 

If the reviewer determines that the data for the focus measurement being evaluated are insufficient for 
TRV derivation, it is noted that a Part 2 evaluation will not be completed for this measurement. Also, 
“_NoPTSEP2” is attached to the end of the experiment effect ID (e.g., 0025_CD_1A_NoPTSEP2). 

Conditions in which the data are not sufficient for TRV derivation: 

 Only trends are mentioned in the text by the investigators, and they do not clearly illustrate the 
point at which exposure level adverse effects began. 

 Numerical data are available, and authors only hint at results. 

 Results of the study are too varied (no clear dose-response or time-related trend), and no 
statistics are applied.  

A-3.0 PTSE PART 2, STUDY EVALUATION AND PRIMARY TOXICITY VALUE CALCULATION 

The Part 2 review process is based on evaluating and then scoring the data obtained from the reference 
in the Part 1 and then calculating a PTV and assigning it a confidence rating. Section A-3.1, Data 
Evaluation and Scoring Guidelines, provides instruction for evaluating the study and documenting the 
evaluation. Section A-3.2, PTV Calculation Guidelines, provides instruction for calculating the PTV and 
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documenting the derivation. Section A-3.2.8, PTV Confidence Rating Guidelines, provides instruction for 
assigning a confidence rating to each PTV. 

A-3.1 Data Evaluation and Scoring Guidelines 

A-3.1.1 General PTSE Information 

The data in the following fields are imported from the Part 1 data-entry database: 

 Reference ID 

 Chemical ID 

 Experiment ID 

 Experiment purpose 

 Effect ID 

 Focus measurement label 

Review Date 

The date the review is started is entered here. It can be superseded by the date the record was updated 
(edited). 

Reviewer Initials 

The initials are entered or selected from a drop-down list of current reviewers. Initially, the original 
reviewer of the record is entered. This can be superseded by the initials of the reviewer who updated 
(edited) the record. 

A-3.1.2 Study Design and Documentation Score 

Control 

Was a suitable control present? Was it a negative (no toxicant applied, but similar to treatments in all 
other aspects), positive (standard such as dieldrin used for comparisons of relative toxicities), or solvent 
control? An example of a solvent control is illustrated in an invertebrate toxicity study in which HMX was 
first dissolved in a solvent (acetonitrile) before application to the soil medium. The solvent control would 
consist of the invertebrates exposed to a soil medium containing only acetonitrile. 

If a control group is not included in the experiment, but effect levels are provided by the authors, the 
scoring is based on whether or not the absence of the control group affects the ability of the reviewer to 
verify these effect levels or assign effect levels. If only an effect level of other (e.g., LC50, EC20) is 
provided by the authors, the score is not penalized because usually in these situations it is reasonably 
assumed that multiple concentrations were administered to extrapolate the lethal or effective 
concentrations. Also, a published method is often used by the authors to determine these effect levels. 
Therefore, it can be assumed that at least one control group was built into the study design or that control 
groups were not needed as long as an appropriate dose-response curve was produced to extrapolate the 
other effect level. 
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If a NOAEL/NOEC and/or LOAEL/LOEC was provided by the authors, but the absence of controls makes 
it difficult for the reviewer to verify the effect levels, the score will be penalized. This indicates that while 
the effect levels are still used, caution should be exercised in the interpretation of these values within the 
TRV data set because the reviewers could not ascertain that the effect levels were determined 
appropriately.  

There are situations where control groups and effect levels are not reported, but a NOAEL/NOEC and 
LOAEL/LOEC, and/or NOAEL/NOEC and LOAEL/LOEC pair is assigned by the reviewer nonetheless. 
The score is not penalized in this scenario. This can happen for mortality endpoints where only one 
exposure level was administered, and it is reported that 0% mortality was observed at this concentration. 
This exposure concentration is used for the NOAEL/NOEC. On the other hand, if a reasonable 
percentage of mortality occurred (e.g., more than 50% for birds or mammals is considered adverse), this 
exposure concentration is used for the LOAEL/LOEC. Furthermore, two exposure concentrations in a 
mortality study can also lead toward the assignment of a NOAEL/NOEC and LOAEL/LOEC pair without 
controls if the lower concentration resulted in no mortalities while the higher concentration resulted in 
greater than 50% mortality. 

Control group score: 

1 A control group was included, or a control group was not included or reported but was not needed to 
verify or assign effect levels. 

0 A control group was not included, and effect levels provided by the authors could not be verified. 

Exposure Groups 

Was more than one exposure group present? Exposure concentrations are listed. It is also noted whether 
these concentrations are nominal or measured. 

Exposure group score: 

1 More than one exposure group was used. 

0 Only one exposure group was used. 

Test Organism Details 

The test organism name, age or life stage, sex, and origin/source are listed, if provided. 

Organism Details Score 

Up to four pieces of information can be provided for birds and mammals: name (common and/or 
scientific), age, sex, and source/origin. Up to three pieces of information are available for invertebrates 
and plants: name (common and/or scientific), age, and source/origin. Scoring is as follows: 

4 All information is provided. 

3 Three pieces of information are provided. 

2 Two pieces of information are provided. 
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1 One piece of information is provided. 

0 No information was available. 

Dose Rate Parameters 

In bird and mammal studies, are the exposure concentrations reported in daily dose rates of mg/kg/d, or 
are body weight, food ingestion rate, and/or water ingestion rate parameters available to convert the 
provided dose units to mg/kg/d? 

For earthworm and plant studies, the entry is N/A because the concentrations are already normalized to 
the amount of chemical in soil (e.g., mg chemical/kg soil), which is what the PTV is based on. 

Dose Rate Parameter Score 

Dose rates can be calculated using two dose rate parameters: body weight and either an ingestion rate 
(for water or food) or an inhalation rate. 

2 Both dose rate parameters were provided, the ingestion or inhalation rate was already normalized to 
body weight, or none of the dose rates are applicable (N/A) because the daily dose rate was 
reported by the authors. 

1 One dose rate parameter was provided. 

0 No dose rate parameters were provided. 

Exposure Dose Concentration 

Are the exposure concentrations nominal (target) or empirical (i.e., verified or measured) concentrations, 
and what is their moisture basis? If the exposure medium is not food or soil (e.g., vapors in an inhalation 
study, oil vehicle used in an oral gavage administration), moisture basis is N/A. If chemical administration 
was already provided as daily dose rates, moisture basis is canceled out and this aspect becomes N/A as 
well. 

Dose concentration basis score:  

2 Measured, dry weight or N/A. 

1.75 Measured, wet (fresh) weight 

1.5 Nominal, dry weight or N/A 

1.25 Nominal, wet (fresh) weight 

1 Measured, unknown 

0.75 Nominal, unknown 

0.5 Unknown, dry weight or N/A 

0.25 Unknown, wet (fresh) weight 

0 Unknown, unknown 
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Statistics 

Are statistics provided, and if so, what are the test and p-value or confidence limit? If statistics were not 
provided, was data presented in tables in such a way that the reviewer was to apply his/her own statistics 
or analysis? Did the measurement show no effects that could be analyzed by statistics (e.g., zero 
mortality)? 

Statistics score: 

1 Both the statistical test and confidence level are reported. 

0.5 The statistical test or the confidence level is missing, or if neither is reported, data are available for 
reviewer to run analysis. 

0 Neither the statistical test nor confidence level are reported, and data are not adequate for reviewer 
to run analysis. 

A-3.1.3 Test Organism Score 

Taxonomic Relationship of Test Organism 

The screening receptor is a species that represents a functional food group and exposure pathway (e.g., 
intermediate carnivore [50% flesh/50% invertebrate], burrowing mammal [inhalation]) in an area of 
concern. The screening receptor group (i.e., bird, mammal, invertebrate, or plant) that the test organism 
best represents is noted. It is followed by a description of how closely the test organism is related to the 
screening receptor taxonomically.  

Taxonomic relationship score: 

2 The test organism is related to at least one screening receptor at the order, family, genus, or species 
level. (Not applicable to plant or invertebrate test organisms) 

1 The test organism is related to at least one screening receptor at the class level. (Not applicable to 
plant or invertebrate test organisms) 

0 The test organism is not related to a screening receptor at the class or more specific level or is a 
plant or invertebrate. 

Basis for Use of Test Organism 

Did the investigators of the study provide a reason for using the test organism?  

Test organism basis score: 

1 The researchers indicated, or it can be reasonably assumed, why the particular test organism was 
chosen. 

0 It is not known why the test organism was chosen. 
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A-3.1.4 Exposure Conditions Score 

Test Environment 

Was the study conducted in a laboratory or other controlled environment with exposure only to a single 
chemical? 

Exposure environment score: 

1 The study is based on a field or laboratory study from which a single chemical exposure can be 
discerned. 

0 The study is not based on a field or laboratory study from which a single chemical exposure can be 
discerned. 

Test Exposure Chemical 

The chemical of potential ecological concern (e.g., cadmium), not the chemical form (e.g., cadmium 
chloride), is noted here. Scoring is not applicable to this field. 

Test Exposure Medium (to Represent Food and Drinking Water TRVs) 

For bird and mammal studies, 

 the test exposure medium is noted, and 

 the exposure media for TRVs and ESLs are noted as follows:  

 for food media studies, “TRVs: food; ESLs: sediment and soil,” and 

 for drinking water media studies, “TRV: drinking water; ESL: water.” 

These fields are not applicable for earthworm and plant studies or mammal inhalation studies (i.e., N/A is 
entered). 

Food equivalency score: 

1 The test exposure medium is equivalent to food. 

0.5 The test exposure medium is similar to food (capsule, oil, or solid bolus). 

0 The test exposure medium is not equivalent or similar to food (drinking water or other). 

Drinking water equivalency score: 

1 The test exposure medium is equivalent to drinking water. 

0.5 The test exposure medium is similar to drinking water (aqueous solution or chemical). 

0 The test exposure medium is not equivalent or similar to drinking water (food or other). 
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Test Exposure Medium (to Represent Soil TRV) 

For earthworm and plant studies, 

 the test exposure medium is noted, and 

 the exposure media for the TRV and ESL are noted (e.g., “TRV: soil; ESL: soil”). 

This field is not applicable for bird and mammal studies (i.e., N/A is entered). 

Soil equivalency score: 

1 The test exposure medium is equivalent or similar to soil. 

0 The test exposure medium is not equivalent or similar to soil. 

Test Exposure Chemical Interactions 

Even if there are chemicals in the exposure medium besides the chemical of concern, they may be 
naturally occurring and are not considered an interaction. Only when chemical or physical properties 
change during the course of the experiment are they considered an interaction. If an interaction is not 
reported by the author, it is noted that none is expected. 

Chemical interaction score: 

1 Chemicals and properties that could potentially affect the toxicological impact of the test exposure 
chemical on the test organism are not present in the test exposure medium. 

0 Chemicals and properties are present and could potentially affect the toxicological impact of the test 
exposure chemical on the test organism. 

Test Exposure Route 

The test exposure route and whether it is similar to the exposure route of concern are described. For 
example, uptake via seed coat and/or roots is the exposure route of concern for plants. If in a study, 
plants were exposed to the chemical through spraying on the leaves, this is not considered similar to the 
exposure route of concern. 

Exposure route score: 

1 The test exposure route is equivalent to the ESL exposure route of concern (for birds and mammals, 
food, drinking water, or inhalation; for invertebrates, oral/dermal; and for plants, uptake). 

0.5 The test exposure route is similar to the ESL exposure route of concern (for birds and mammals 
only, oral intubation or gavage). 

0 The test exposure route is not equivalent or similar to the ESL exposure route of concern. 

Test Period (Including Chemical Administration) 

The test period duration, which includes any period of acclimatization before exposure and the time 
period for additional observations after exposure, is noted here. The percent of the test period during 
which chemical administration occurs is also described. For example, “The test period was 90 d, and 
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chemical administration occurred the entire time (100%),” or “The test period was 120 d, and chemical 
administration occurred during the first 90 d and composed 75% of the total test period.” 

Test and exposure period score (based on chemical administration period): 

3 Chronic 

2 Subchronic 

1 Acute 

0 Not reported 

Exposure durations are defined in Table A-9. 

Table A-9 

Exposure Durations 

Test Bird or Mammal Invertebrate or Plant 

Chronic >90 d >6 d 

Subchronic 14 to 90 d 3 to 6 d 

Acute <14 d <3 d 

 

Critical Life Stage 

If the chemical administration occurred during the reproduction or development period of the test 
organism, it is noted as a critical life stage in this field.  

Critical life stage score: 

1 Chemical administration occurs during a critical life stage. 

0 Chemical administration does not occur during a critical life stage. 

Test Exposure Frequency 

The frequency of exposure to which the test organisms were exposed to the test chemical is noted here 
(e.g., continuous or intermittent, 7 h/d, 5 d/wk). For bird and mammal oral ingestion studies, an exposure 
that is at least once daily or ad libitum is considered frequent. For mammal intermittent inhalation studies, 
an exposure that constitutes 70% of the chemical administration period is considered frequent (based on 
most studies exposing animals 5 d/wk). Earthworm and plant soil studies typically have an exposure 
regimen where the test organism is exposed continuously to the chemical in soil. If this is not the case, 
the frequency score follows the guideline for bird and mammal oral ingestion studies. 

Exposure frequency score: 

1 The test exposure frequency is continuous or frequent enough to represent the chemical 
administration period. 

0 The test exposure frequency is not continuous or frequent enough to represent the chemical 
administration period. 
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A-3.1.5 Measurement(s) and Result(s) 

Focus Measurement Effect Category 

The focus measurement label (i.e., the measurement endpoint) as the author(s) reported it (e.g., number 
of pups per dam, shoot length) is noted. The endpoint category in which the focus measurement belongs 
is also sometimes noted for clarification (e.g., development [body weight vs. adult body weight change] or 
survival [juvenile mortality vs. development, juvenile mortality for those organisms exposed to the 
chemical via parents]). 

Endpoint category score: 

4 Reproduction or development 

3 Survival 

2 Adult weight or size change 

1 Other 

Measurement of Focus Measurement 

If measurements took place at appropriate times during and after exposure to reflect effects and trends 
that can be attributed to exposure, YES is entered. 

Focus measurement length score: 

1 The focus measurement reflects the entire chemical administration period. 

0 The focus measurement does not reflect the entire chemical administration period. 

Focus Measurement Effect Level 

The effect levels are noted here. If a NOAEL/NOEC and LOAEL/LOEC are both available, the magnitude 
of difference is calculated and reported. 

Effect level score: 

6 NOAEL and LOAEL, NOEL and LOEL, or NOEC, LOEC, and values are within a factor of 3. 

5 NOAEL and LOAEL, NOEL and LOEL, or NOEC, LOEC, and values are within a factor of 10. 

4 NOAEL and LOAEL, NOEL and LOEL, or NOEC, LOEC, and values are not within a factor of 10. 

3 NOAEL, NOEL, or NOEC only 

2 LOAEL, LOEL, or LOEC only 

1 Other effect level (e.g., LD50, LC50, or EC50) only 

Effect Level ID 

The appropriate code is selected from a drop-down list. Options are the following: 

 NLOTH = NOAEL/NOEC, LOAEL/LOEC, and other effect level, such as LC50 

 NL = NOAEL/NOEC and LOAEL/LOEC 
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 N = NOAEL/NOEC 

 NOTH = NOAEL/NOEC and other effect level  

 L = LOAEL/LOEC 

 LOTH = LOAEL/LOEC and other effect level 

 OTH = Other effect level 

Scoring is not applicable in this field. 

A-3.1.6 PTV Calculation 

Below are brief descriptions of the data entry fields for this section. See section A-3.2 for detailed 
instructions on how to complete these calculations. 

Value, Units 

The calculated or author-reported daily dose rate value (PTV) is recorded here along with its units. The 
units are mg/kg/d for birds and mammals and mg/kg for invertebrates and plants. 

Duration 

The chemical administration period is noted here. However, if the chemical administration period is acute, 
subchronic, or chronic, and the measurement is categorized as chronic-critical life stage, “Chronic-Critical 
Life Stage” replaces the chemical administration period. 

Calculation 

The daily dose rate and unit conversion calculations are detailed here. 

Notes 

Notes about where moisture content is obtained, any assumptions about daily dose rates and other 
calculations (e.g., moisture conversions, determining amount of individual element from compound), 
and/or notes about how the PTV calculations are derived (e.g., conversion of mg/m3 to ppm are based on 
the ideal gas law, use of fraction of time in intermittent inhalation exposure studies) are described here. 

Parameters 

There is one comment and one Ref ID field for each dose rate parameter: body weight, food ingestion 
rate, water ingestion rate, and inhalation rate. Values, units, and an explanation of each parameter 
relevant to calculating the PTV (e.g., body weight and food ingestion rate for an oral via food ingestion 
PTV) are entered in the comment fields. If the appropriate parameters were not provided in the study, the 
most representative value for each parameter is located (see section A-3.2.3), a short description of what 
each value represents is provided, and an allometric equation, if applicable, is detailed. The source of the 
parameter is entered in the Ref ID field that corresponds with this parameter. Otherwise, N/A is the 
default in the comment field, and 0001 is the default in the Ref ID field.  
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A-3.2 PTV Calculation Guidelines 

In deriving PTVs, the default is to use the effect levels or critical levels provided by the author(s) of the 
study. If provided, the information is reported in the author-reported effect levels field of the PTSE Part 1. 
The use of the author-reported value(s) is based upon the assumption that the authors have accounted 
for background concentrations of the primary exposure medium and/or concentrations in other exposure 
media for the chemical of concern (see section A-3.2.1). It is also assumed that the authors took care in 
measuring food ingestion rates and body weights for the test organisms in their study and applied the 
appropriate software and/or calculations to interpolate the desired effect level. If the authors did not 
provide effect levels in mg/kg/d for birds and mammals or mg/kg for invertebrates and plants, adjustments 
are made before calculating the daily dose rate, if necessary. Adjustments are not made if any of the 
following occur. 

 Primary exposure medium concentration is empirical and in dry weight (background concentration 
is assumed to be included in the empirical concentration), and additional exposure from other 
media was not reported. 

 PTV calculations are normalized for moisture content of exposure medium, and no background or 
other media concentrations are reported. For example, if cadmium was administered as a 
concentration of 30 mg Cd/kg food wet weight, and the food ingestion rate for rats was 0.03 mg 
food wet weight/d, the units are canceled out (normalized) when determining the amount of 
chemical ingested per day as follows:  

day

Cdmg
9.0

day

weightwetfoodkg
03.0

weightwetfoodkg

Cdmg
30   

 Primary exposure medium concentration is a nominal concentration, moisture basis is unknown, 
and background concentration and/or additional exposure from other media was not present or 
reported. (The moisture basis is assumed to be dry weight in order to produce a conservative 
PTV. See section A-3.2.2.) 

 Primary exposure medium concentration is empirical and the moisture basis is unknown. (The 
moisture basis is assumed to be dry weight in order to produce a conservative PTV. See 
section A-3.2.2.) 

 Exposure concentration is provided in units of mg/kg for earthworms and plants or mg/kg/d for 
birds and mammals. 

If the reported concentrations do not fill the above criteria, various types of adjustments may be made. 
They may include 

 wet weight to dry weight conversions (for concentrations in the exposure medium and for food 
ingestion rates for birds and mammals),  

 unit conversions,  

 additions of verified background concentrations in the exposure medium/diet of the test animals 
to target (nominal) exposure concentrations,  

 additions of background exposure concentrations from a medium other than the primary exposure 
medium to the primary exposure concentrations, or 

 a combination of the above. 
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A-3.2.1 Background Concentration Explanation 

If it was noted that background concentrations were present, but the exact concentration could not be 
determined from the data provided in the study without introducing more uncertainty, this is noted in the 
Part 2 notes field. The PTV is based upon only the concentration of the chemical added to the exposure 
medium, and it is still more conservative than one based on the supplemental concentration plus the 
concentration in the basal medium. The basis for this is that in using only the concentration added to the 
exposure medium, it is assumed the test organisms ingest less chemical and thus, assuming all other 
parameters (e.g., body weight, food ingestion rate) remain equal, the PTV is lower. If the test organisms 
had actually ingested a larger amount of chemical because of a background concentration in the 
exposure medium that was not reported, the lower PTV calculated based on only the supplemental 
concentration of chemical is still protective of any possible adverse effects that may result from exposure 
to the larger amount of chemical. Example A-12 illustrates the differences in the PTVs. 

 

It can be seen in Example A-12 that the PTV for the concentration added to the medium without knowing 
the background concentration is lower than the supplemental amount plus background concentration. If a 
background concentration had been assumed to be present, and a concentration was obtained from other 
sources, it would have provided a higher PTV. The higher PTV may not be protective enough of adverse 
effects that may occur at concentrations lower than the supplemental concentration plus the background 
concentration but higher than the supplemental concentration alone. Therefore, it is safe to use just the 
supplemental amount in PTV calculations if a background concentration is not reported. 

A-3.2.2 Moisture Basis Explanation 

If the moisture basis of the concentration in the exposure medium of the food is not reported, it is 
assumed to be based on dry weight. The reasoning is that if the true moisture basis is indeed wet weight, 
the PTV calculated based on the assumed dry weight would be lower than if the wet weight concentration 
of the medium had been converted to dry weight. Example A-13 shows two scenarios: in the first one, 
moisture basis is unknown and therefore assumed to be dry weight, and in the second, the moisture basis 
is known to be wet weight. 

Example A-12 Background Concentration Calculations 

Japanese quail were administered 5000 ppm of manganese via food. Although manganese is often 
present in the basal diet, the background concentration of the basal diet used in this study is not 
reported. A PTV is calculated based on just the supplemental concentration of 5000 ppm and a food 
ingestion rate of 115 g/kg body weight/d for the quail. 

)d/kg/kg(rateingestionFood)kg/mg(ionConcentrat)d/kg/mg(PTV   

5000 mg/kg * 0.115 kg/kg/d = 575 mg/kg/d 

If it had been reported that the background concentration of manganese in the basal diet was 56 ppm, 
this is added to the supplemental concentration of 5000 ppm, and the calculations are carried out as 
above. 

5056 mg/kg * 0.115 kg/kg/d = 581.44 mg/kg/d 
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Scenario 2 in Example A-13 shows that because the dry weight concentration resulting from the 
conversion of a wet weight concentration to dry weight is always higher, the associated PTV value will be 
higher as well. Therefore, assuming the concentration is based on dry weight when the moisture basis is 
unknown, the derived PTV is lower than and protective of the actual PTV that would have been calculated 
based on wet weight converted to dry weight. In this way, the estimate errs on the conservative side. 

A-3.2.3 Obtaining Dose Rate Parameters for Use in PTV Calculations 

Using dose rate parameters reported in the study leads to a more certain PTV than one that is based on 
estimated values obtained from another source; reported parameters represent direct measurements of 
the organisms used in the study and thus give a more accurate dose rate. 

If dose rate parameters (i.e., body weight, food or water ingestion rate, and inhalation rate) were not 
provided in the study, they are obtained from other sources, such as 

 Wildlife Exposure Factors Handbook (EPA 1993, 059384, Ref ID 0561) and  

 Body Weights of 686 North American Birds (Dunning 1984, 089463, Ref ID 0086).  

Often, in cases where dose rate parameters are not provided in the primary toxicity study, the body 
weight is obtained from another source and then the food or water ingestion rate or inhalation rate is 
allometrically calculated using equations from the Wildlife Exposure Factors Handbook (EPA 1993, 
059384, Ref ID 0561) or Recommendations for and Documentation of Biological Values for Use in Risk 
Assessment (EPA 1988, 089464, Ref ID 0084). The reverse happens occasionally where the food 
ingestion rate is provided, and the body weight needs to be allometrically calculated. If the dose rate 
parameters are not in units of kg body weight, kg food/d, kg water/d, or m3 air/d, the appropriate 
conversions are made before using the values in the PTV calculation. See Example A-14. 

Example A-13 Moisture Basis Calculations 

Scenario 1: An experiment reports administering to chicks a concentration of 30 mg/kg of hexavalent 
chromium via food. The moisture basis of the food is unknown and therefore assumed to be dry 
weight. The body weight and food ingestion rate of the chicks are 0.0874 kg and 0.0096 kg/d, 
respectively. The PTV is calculated as follows: 

d/kg/mg3.3
kg0874.0

d/kg0096.0*kg/mg30
)d/kg/mg(PTV   

Scenario 2: In the same experiment as above, it is reported that the moisture basis of the 
concentration is wet weight, and the moisture content of the food is 25%. The wet weight 
concentration must first be converted to a dry weight concentration before calculating the PTV. 

fooddrykg

)VI(Crmg
40

fooddrykg75.0

foodwetkg1

foodwetkg

)VI(Crmg
30   

d/kg/mg4.4
kg0874.0

d/kg0096.0*kg/mg40
)d/kg/mg(PTV   
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The following hierarchy for obtaining dose rate parameters is adhered to.  

1. Empirical data from the reference being reviewed. 

2. Empirical data from Wildlife Exposure Factors Handbook (EPA 1993, 059384, Ref ID 0561) or 
from Recommendations for and Documentation of Biological Values for Use in Risk Assessment 
(EPA 1988, 089464, Ref ID 0084), if available. 

3. Empirical data from other references. 

4. Allometrically derived values from equations available in the Wildlife Exposure Factors Handbook 
(EPA 1993, 059384, Ref ID 0561) or Recommendations for and Documentation of Biological 
Values for Use in Risk Assessment (EPA 1988, 089464, Ref ID 0084). 

A-3.2.4 PTV Calculation for Oral Ingestion via Food (Birds and Mammals) 

If the body weight was provided or obtained from another source (and converted to kg, if required), the 
food ingestion rate was provided in kg food/d or similar, and exposure concentrations were provided and 
converted to mg chemical/kg food, the following equation is used: 

BWj

FIj*Ci
jPTVi,  , 

Where PTVi,j is the primary toxicity value (mg/kg/d) for chemical i in organism j 

  Ci is the concentration (mg/kg) of chemical i in food 

 FIj is the food intake rate (kg food/d) for organism j 

 BWj is the body weight (kg) of organism j 

If a body weight was provided and converted to kilograms, and the exposure concentration was provided 
in terms of mg chemical/organism/d, the following equation is used: 

BWj

Cij
jPTVi,  , 

Where PTVi,j is the primary toxicity value (mg/kg/d) for chemical i in organism j 

  Cij is the concentration (mg/organism/d) of chemical i in food for organism j 

 BWj is the body weight (kg) of organism j 

Example A-14 Unit Conversions 

For example, converting 
waterkg

chemicalmg
to

watermL

chemicalµg
 would be as follows: 

waterkg

chemicalmg

waterkg1

waterL1
*

chemicalµg1000

chemicalmg1
*

waterL1

watermL1000
*

watermL

chemicalµg
  
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A-3.2.5 PTV Calculation for Oral Ingestion via Drinking Water (Birds and Mammals) 

If the body weight was provided or obtained from another source (and converted to kg if required), water 
ingestion rate was provided in L water/d or similar, and exposure concentrations were provided and 
converted to mg chemical/L water, the following equation is used: 

BWj

WIj*Ci
jPTVi,  , 

Where PTVi,j is the primary toxicity value (mg/kg/d) for chemical i in organism j 

  Ci is the concentration (mg/L) of chemical i in water 

 WIj is the water intake rate (L water/d) for organism j 

 BWj is the body weight (kg) of organism j 

If a body weight was provided and converted to kilograms, and the exposure concentration was provided 
in terms of mg/organism/d, the following equation is used: 

BWj

Cij
jPTVi,  , 

Where PTVi,j is the primary toxicity value (mg/kg/d) for chemical i in organism j 

  Cij is the concentration (mg/organism/d) of chemical i in food for organism j 

 BWj is the body weight (kg) of organism j 

As explained previously, in the Dose Rate Parameters subsection of section A-2.1.3, Experiment 
Information, a heavier body weight leads to a more conservative PTV. Assuming the concentration and 
food ingestion rate remain the same, a heavier body weight leads to a lower PTV, which is more 
protective of possible effects produced by the exposure concentration to the organism of concern. 
Likewise, assuming the concentration and body weight remain the same, a lower food or water ingestion 
rate produces a lower PTV. Therefore, when presented with more than one option for the dose rate 
parameters, the value that leads to a more conservative PTV is usually chosen in order to be over-
conservative rather than under-conservative. 

A-3.2.6 PTV Calculation for Continuous and Intermittent Air Exposure via Inhalation (Mammals) 

A continuous inhalation exposure indicates that the test organism was exposed to air containing chemical 
vapors for 24 h/d, 7 d/wk, for the duration of the chemical administration period. In an intermittent 
inhalation exposure study, the organism is exposed to air containing chemical vapors for a set amount of 
time each day or during a certain number of days per week. Because of the differences in the exposure 
frequency between continuous and intermittent exposures, and therefore the different amounts of 
chemical the organisms receive over similar chemical administration periods, the actual amount of time 
exposed to the chemical over the total length of the study must be determined for intermittent studies to 
determine the actual dose rate.  
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For both continuous and intermittent studies, the general equation used to calculate a PTV for continuous 
or intermittent inhalation exposure is as follows: 

fT
BWj

IRj*Ci
jPTVi,  , 

Where PTVi,j is the primary toxicity value (mg/kg/d) for chemical i in organism j 

  Ci is the concentration (mg/m3) of chemical i in air 

 IRj is the inhalation rate (m3/d) for organism j 

 BWj is the body weight (kg) of organism j 

 Tf is the fraction of time organism j was exposed 

Two parameters in this equation must be converted to the units necessary to derive the PTV before the 
PTV is calculated. The first is the concentration; it often needs to be converted from ppm to mg/m3. The 
second parameter is the inhalation rate; if it is not provided in the paper, it is obtained from another 
source or calculated using an allometric equation, usually from EPA (1993, 059384, Ref ID 0561; 1988, 
089464, Ref ID 0084), and the body weight, whether it is one reported from the study or obtained from 
another source. One additional parameter needs to be determined for intermittent studies: the fraction of 
time. In continuous studies, the fraction of time equals 1.  

Converting Concentration from ppm to mg/m3 

The conversion of a concentration in ppm to mg/m3 is conveyed by the following equation: 

45.24

MW
)v(ppm)m/mg(Conc 3   

Where Conc (mg/m3) is the concentration of the chemical in mg/m3 

 ppm(v) is the concentration of the chemical administered in the study, by volume 

  MW is the molecular weight of the chemical in grams 

 24.45 is the constant molar volume at standard temperature and pressure 

The gram molecular weight for the chemical of concern is obtained from the ChemBioFinder.Com website 
(http://chemfinder.cambridgesoft.com) or any other appropriate source containing chemical property 
information. The value in grams is then multiplied by 1000 to achieve the amount in milligrams, and this 
value is then used with the units of mg/m3 in the PTV calculation along with an inhalation rate either 
provided in the study or obtained from another source. Often, the inhalation rate is calculated using an 
allometric equation from EPA (1993, 059384, Ref ID 0561) and a body weight that was provided in the 
study or obtained elsewhere. 



TRV Development Methods, Revision 1 

 A-48  

Determining the Inhalation Rate 

Unless already provided in the paper, the inhalation rate for a mammal is obtained from another source if 
the information supporting it closely matches the information for the test organism of concern (e.g., similar 
organism type, body weight of organism, and age/life stage of organism). Otherwise, the inhalation rate is 
usually derived using allometric equations from EPA (1993, 059384, Ref ID 0561, which cites Stahl 1967, 
063119, Ref ID 1522), dependent on whether the body weight is presented in grams or kilograms:  

IR = 0.002173(BW0.80), 

Where IR is the inhalation rate in m3/d 

  BW is body weight in grams 

OR 

IR = 0.5458(BW0.80), 

Where IR is the inhalation rate in m3/d 

  BW is body weight in kilograms 

Determining the Fraction of Time for One-Phase Intermittent Inhalation Exposure Scenarios 

After the concentrations are converted from units of ppm to mg/m3, the actual exposure period is 
determined as a percentage of the chemical administration period and used as the fraction of time the 
test organisms are exposed to vapors. Often, in intermittent inhalation toxicity studies, the chemical 
administration regimen is presented as a rate of number of hours per day and number of days per week. 
To determine the fraction of time, these numbers must be converted into one total number, in days, to 
represent the total amount of time the test organisms were actually exposed to the chemical in air. This 
total number represents the actual exposure period and is divided by the chemical administration period, 
which should also be converted to days. The following equation is used: 

Pd
24

W*D*H
Tf   , 

Where Tf is the fraction of time (unitless) 

  H is the number of hours per day 

 D is the number of days per week 

 W is the number of weeks in the chemical administration period 

 Pd is the chemical administration period, in days 

See Example A-15. 
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Determining the Fraction of Time for Two-Phase Intermittent Exposure Scenarios 

In studies where the same group of organisms is exposed to the same exposure concentration of the 
same chemical in two different exposure regimens (e.g., 4 h/d, 5 d/wk for the first 2 wk, and then 6 h/d, 
7 d/wk in the last 5 wk), the actual exposure period for each exposure scenario is determined separately, 
and then the exposure periods are added together before determining the fraction of the chemical 
administration period they represent. See Example A-16. 

Example A-15 PTV Calculation for a One-Phase Intermittent Inhalation Exposure 

In Goldberg et al. (1964, 089460, Ref ID 1348), rats were exposed to 300 ppm trichloroethene at a 
rate of 4 h/d, 5 d/wk, for 5 wk.  

Step 1: Converting ppm to mg/m3: 

1600
45.24

3824.131
ppm300m/mg 3   

Step 2: Determining the fraction of time: 

1190.0
d35

d/h24)wk5*wk/d5*d/h4(
Tf  . 

Step 3: Determining daily inhalation rate of test organism: 

The higher end of the body weight range of the rats at the beginning of the study (450 g) was used in 
an allometric equation for all mammals (EPA 1993, 059384, Ref ID 0561) to determine the daily 
inhalation rate for rats (0.29 m3/d). 

IR = 0.002173(Wt0.80) = 0.002173(4500.80) = 0.29 m3/d. 

Step 4: Calculating the PTV: 

d/kg/mg7.1221190.0*
kg45.0

d/m29.0*m/mg1600
PTV

33

   

The PTV is rounded to 120 mg/kg/d. 
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In studies where the same group of organisms is exposed to two different exposure concentrations under 
the same exposure conditions (e.g., inhalation of 2000 ppm for the first week and then 500 ppm in the 
remaining 3 wk), the steps are as follows: 

1. The actual exposure period, in days, for each concentration is determined separately.  

2. Each concentration of the chemical is converted from ppm to mg/m3, if needed. 

3. Each concentration of the chemical in mg/m3 is multiplied by the daily inhalation rate (obtained 
from reference or calculated allometrically using body weight) and the actual exposure period 
associated with that concentration to determine the amount of chemical received by the test 
organism from each exposure concentration. 

4. The amounts of chemical from each exposure concentration are added to determine the total 
amount of chemical received by the test organism throughout the entire chemical administration 
period. 

5. The PTV is calculated by dividing this total amount of chemical by body weight in kilograms and 
by the total number of days in the chemical administration period. 

See Example A-17 for a two-phase intermittent study in which concentrations differ from one phase to the 
next. 

Example A-16 PTV Calculation for a Two-Phase Intermittent Inhalation Exposure in which the 
Exposure Frequency is Different from One Phase to the Next 

In York et al. (1982, 089462, Ref ID 1359), female rats were exposed to 2100 ppm 
1,1,1-trichloroethane at a rate of 6 h/d, 5 d/wk during the first 2 wk (including premating and mating 
periods), and then for 6 h/d, 7 d/wk from day 1 to 20 of gestation.  

Step 1: Converting ppm to mg/m3: 

11500g
45.24

4033.133
ppm2100m/mg 3   

Step 2: Determining the fraction of time: 

2206.0
d34

d/h24))wk/d7/d20*wk/d7d/h6()wk2*wk/d5*d/h6((
Tf 


  

Step 3: Determining daily inhalation rate of test organism: 

The average body weight range of the control rats and rats in the treatment group before exposure 
was 252.6 g. This body weight is used in an allometric equation to derive an inhalation rate. 

IR = 0.002173(Wt0.80) = 0.002173(252.60.80) = 0.18 m3/d. 

Step 4: Calculating the PTV: 

d/kg/mg77.81942206.0*
kg2526.0

d/m18.0*m/mg11500
PTV

33

  

The PTV is rounded to 8200 mg/kg/d. 
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A-3.2.7 Significant Digits and Rounding Procedure 

The rules for significant digits in computations are generally followed in the PTV calculations. In 
multiplication and division, the product or quotient contains as many significant digits as the number in the 

Example A-17 PTV Calculation for a Two-Phase Intermittent Inhalation Exposure in which 
the Exposure Concentration is Different from One Phase to the Next 

In Quast et al. (1986, 109942, Ref ID 1360), male and female rats were exposed to 35.8 ppm 
1,1-dichloroethene at a rate of 6 h/d, 5 d/wk, during the first 6 wk, then to 72.6 ppm at the same rate 
for the remaining 66 wk of the 72-wk exposure period.  

Step 1a: Determining actual exposure period (in days) for the 35.8-ppm dose regimen: 

d5.7
d/h24

wk6wk/d5d/h6
Pd 


  

Step 1b: Determining actual exposure period (in days) for the 72.6-ppm dose regimen: 

d5.82
d/h24

wk66wk/d5d/h6
Pd 


  

Step 2a: Converting ppm to mg/m3 for the 35.8-ppm dose regimen: 

140
45.24

g9427.96
ppm8.35m/mg 3   

Step 2b: Converting ppm to mg/m3 for the 72.6-ppm dose regimen: 

290
45.24

g9427.96
ppm6.72m/mg 3   

Step 3: Determining daily inhalation rate of test organism: 

The average body weight range of 10 male control rats throughout 24 mo of the study was 542.2 g. 
This average body weight is used in an allometric equation to derive an inhalation rate. 

IR = 0.002173(Wt0.80) = 0.002173(542.20.80) = 0.33 m3/d. 

Step 4a: Determining the amount of chemical received by the rats during the first 6 wk (35.8-ppm 
dose regimen) using the concentration in mg/m3, daily inhalation rate, and actual exposure period. 

140 mg/m3 * 0.33 m3/d * 7.5 d = 346.5 mg 

Step 4b: Determining the amount of chemical received by the rats during the last 66 wk (72.6 ppm 
dose regimen) using the concentration in mg/m3, daily inhalation rate, and actual exposure period. 

Step 5: Calculating the total amount of chemical received by the rats during the entire exposure 
period: 

346.5 mg + 7895 mg = 8242 mg 

Step 6: Calculating the PTV by dividing the total amount of chemical by body weight (0.5422 kg) 
and by the total number of days in the chemical administration period (72 wk, or 504 d). 

PTV = 8242 mg/ 0.5422 kg/504 d = 30 mg/kg/d. 
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operation with the least number of significant digits. In addition and subtraction, the sum or difference is 
no more precise than the least precise number involved in the operation. When it comes to rounding off 
nonessential digits, if the last reported digit was followed by a number less than 5, the reported digit is 
kept as is. If it was followed by a number greater than 5, it is rounded up. Finally, if the last reported digit 
was followed by a 5, and that 5 is in turn followed by no other digits or zeroes, then the last reported digit 
is kept as is. On the other hand, if the 5 is followed by an odd number, the reported digit is rounded up 
one, and if the 5 is followed by an even number, the reported digit is left as is. Sometimes, significant digit 
rules are difficult to apply because although numbers are reported, they are often not reported in scientific 
format. It is difficult to tell whether a zero is significant or not in a number such as 2500. In such situations 
where the use of significant digits becomes vague, best professional judgment is used. The number is 
often rounded to a minimum of two significant digits. For example, 1247 is rounded to 1200 and 1.464 is 
rounded to 1.5.  

In inhalation exposure studies, when the concentration in ppm is used to calculate V_analyte, all numbers 
resulting in the V_analyte value are then used in the conversion of ppm to mg/m3 (e.g., 3800 ppm leads to 
3.8 L, which is used in calculation of mg). Furthermore, when rounding grams to milligrams, two integers 
are used (e.g., 15.37 to 15 or 1.611 to 1.6) so that the mg/m3 value then has two foremost numbers 
followed by zeroes (e.g., 1600 or 15000). Two decimal places are used for the inhalation rate (e.g., 
0.29 m3/d). Four decimal places are usually used in the formula weights (e.g., 131.3842 g/mol) and the 
fraction of time (e.g., 0.2917). The PTV is then rounded to two significant digits (e.g., 122.7 to 120). 

The general guideline is to be consistent in the application of significant digit rules where possible, 
followed by consistent rounding procedures. After the rules for significant digits and rounding procedures 
are applied, the number that is entered into the PTV field is automatically rendered to scientific notation 
with two decimal points. This does not denote three significant digits but is rather a truncated way of 
reporting the values.  

A-3.2.8 PTV Confidence Rating Guidelines 

The abundance or lack of information provided by the study associated with a PTV is reflected in the 
scoring of Part 2, and these scores are then weighted according to the ability of each criterion to influence 
the magnitude of the TRV and the uncertainty associated with it. The following is a list of multipliers and 
the situations in which they are applied. 

1 There is little to no influence on the TRV. Most studies have already been eliminated based on 
nonfulfillment of these fields (e.g., a bird study is not going to be used for a mammal study). 

2 There is more influence on the TRV as to deciding whether or not to keep the PTV in the TRV data 
set, but little influence on the actual TRV. 

3 There is a medium influence on the TRV. This weighting scheme can also be used for criteria in 
which TRVs are defined (e.g., oral in diet or drinking water) or it can be used for those areas where if 
data are not provided, other means by the reviewer can be employed (e.g., statistics). 

4 There is a medium-high influence on the TRV. If the original score is low, this leads to more 
uncertainty. This weighting scheme is also used for those criteria defining TRVs (e.g., 
reproduction/development, chronic, NOAEL or NOEC). 

5 There is a high influence on the TRV where a low original score leads to the most uncertainty and 
greatest difference in TRVs compared to those criteria derived from extra detail provided in the study 
(e.g., chronic vs. acute). 
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Table A-10 illustrates each criterion, its multiplier, and the justification for use of that multiplier. 

Table A-10 

Weighting Schemes for Criteria in Part 2 of the Data-Entry Database 

Field that is Scored Multiplier Justification 

Study Design and Documentation Score 

Control group 
included 

3 While controls are needed for a stronger assessment of effect levels, 
unbounded NOAELs/NOECs or LOAELs/LOECs (i.e., NOAELs/NOECs without 
accompanying LOAELs/LOECs or vice versa) can also be derived. Therefore, 
the magnitude of the influence on the TRV is medium; that is, the TRV is not 
solely reliant on controls being available. 

Multiple exposure 
groups 

3 While multiple exposure groups are needed for a stronger assessment of effect 
levels, unbounded NOAELs/NOECs and LOAELs/LOECs can also be derived. 
Therefore, the magnitude of the influence on the TRV is medium; that is, the 
TRV is not solely reliant on there being more than one exposure group. 

Test organism details 1 There is little influence of test organism details on the TRV. The details help to 
gauge the rigorousness of the study. 

Dose rate parameters 4 Those parameters that are specifically related to the organism and study at 
hand are best suited for deriving the PTV. Parameters can also be obtained 
elsewhere but their use increases uncertainty, although the difference in the 
TRV vs. a TRV that would be derived from the use of study-specific dose rate 
parameters is small.  

Exposure dose 
concentration 

3 Measured concentrations in dry weight are preferred. However, if the 
information is not reported, nominal concentrations based on dry weight are 
assumed and can result in overly conservative TRVs. Also, uncertainty may be 
introduced if the moisture basis is in wet weight and conversion to dry weight is 
needed. If the moisture basis is not reported in the study, a surrogate value 
must be used. The TRV is not solely reliant on moisture basis; therefore, a 
medium degree of influence is given. 

Statistics 3 Statistics provided in the study are preferred and lead to determination of dose-
response trends and assignment of effect levels. However, if not provided, data 
may be analyzed by the reviewer. The influence on the TRV receives medium 
weight because of this and because if no statistics or data are provided, the 
assignment of an effect level is more difficult.  

Test Organism Score  

Taxonomic 
relationship of test 
organism 

2 Less weight is afforded for the taxonomic relationship of test organisms 
because studies that are not related to a screening receptor by at least the 
class level are not evaluated. However, more certainty results when the test 
organism is more closely related to screening receptor. 

Basis for use of test 
organism 

1 There is little influence of the authors' basis for the test organism on the TRV. 
This detail helps in consideration if the study is more attuned to the test 
organism itself rather than as a model for human exposure or other types of 
organisms. 
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Table A-10 (continued) 

Field that is Scored Multiplier Justification 

Exposure Conditions Score 

Test environment 1 There is little influence of the test environment on the TRV because only those 
studies with appropriate experimental conditions are evaluated in the PTSE. 
This detail helps gauge the degree of control in a study (laboratory vs. field). 
Uncontrolled studies are usually eliminated up front. 

Test exposure 
medium similar to 
food 

3 There is little influence of the test exposure medium similar to food on the value 
of the TRV because the exposure medium in the studies selected for oral 
exposures is bound to be similar or related to one of the exposure media 
present here. However, the test exposure medium is one of the more critical 
parameters evaluated in the study with respect to determining ecological 
relevance of the experimental conditions. 

Test exposure 
medium similar to 
drinking water 

3 There is little influence of the test exposure medium similar to drinking water on 
the value of the TRV because the exposure medium in the studies selected for 
oral exposures is bound to be similar or related to one of the exposure media 
present here. However, the test exposure medium is one of the more critical 
parameters evaluated in the study with respect to determining ecological 
relevance of the experimental conditions. 

Test exposure 
medium similar to soil 

3 There is little influence of the test exposure medium similar to soil on the value 
of the TRV because the exposure medium in the studies selected for oral 
uptake and dermal exposures or root and/or seed coat uptake is bound to be 
similar or related to one of the exposure media present here. However, the test 
exposure medium is one of the more critical parameters evaluated in the study 
with respect to determining ecological relevance of the experimental conditions.

Chemical interactions 2 Chemical interactions do not influence the value of the TRV much because any 
study that has chemical interaction is automatically eliminated from the data set 
before Part 1 is started. If other influences are present, they are likely to be of 
natural conditions. 

Test exposure route 3 There is little influence of the test exposure route on the value of the TRV. 
However, the test exposure medium is one of the more critical parameters 
evaluated in the study with respect to determining ecological relevance of the 
experimental conditions. 

Test period and 
chemical 
administration period 

5 The influence of the test and chemical administration periods on the TRV is 
high because the assignment of chronic vs. subchronic vs. acute leads to 
application of UFs, which are the leading factor in TRV differences. 

Critical life stage 4 The influence of the critical life stage on the TRV is high because the 
assignment of chronic to subchronic or acute studies leads to elimination of the 
use of UFs, which are the leading factor in TRV differences. 

Test exposure 
frequency 

2 The value of the TRV is influenced slightly by accounting for actual exposure 
time in the daily dose rate in intermittent exposure regimens. 

Measurement(s) and Result(s) 

Focus measurement 
category 

4 The focus measurement category may not influence TRVs as much because 
studies with “other” endpoints are eliminated before TRV consideration. 
However, the type of endpoint is a strong consideration with 
reproduction/development being the preferred endpoint, followed by survival, 
and then growth. High weight is given because a wider spread of the score 
results in clearer distinction between these endpoints. 

Measurement length 1 The TRV is influenced slightly by the consideration of whether or not the 
measurement actually reflects the entire exposure period. 
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Table A-10 (continued) 

Field that is Scored Multiplier Justification 

Effect level category 5 Effect level category receives the highest weight because assignment of 
NOAEL/NOEC vs. LOAEL/LOEC vs. other effect level leads to the application 
of UFs, which are the leading factor in TRV differences. 

 

The percent maximum score is achieved by dividing the weighted score of the study by the maximum 
weighted score possible for the type of study (bird or mammal oral ingestion study, mammal inhalation 
study, or earthworm or plant study). Bird and mammal oral ingestion studies will have a higher maximum 
score because the test exposure medium similar to food or drinking water category is not scored in 
mammal inhalation studies, whereas only the test exposure medium similar to soil is used in plant and 
invertebrate studies. The percent maximum score determines whether the PTV is assigned a low, 
medium, or high confidence according to Table A-11.  

Table A-11 

Percent Maximum Scores and Confidence Ratings 

Confidence Rating Percent of Maximum Total Weighted Score (%MTWS)* 

High %MTWS≥76% 

Medium 51%≤%MTWS<76% 

Low 26%≤%MTWS<51% 

Unacceptable %MTWS<26% 

* Percent of maximum total weighted score (%MTWS) = (total score/maximum 
weighted score for appropriate receptor)*100. 

 

A-4.0 PTSE PART 3, TOXICITY REFERENCE VALUE DEVELOPMENT 

A PTSE Part 3 is used to develop a TRV following the completion of the PTSE Part 1 and Part 2 for all 
references in the data set for a particular screening receptor group (i.e., bird, invertebrate, mammal, 
plant), chemical, and exposure route scenario of concern. Either a GMM or CS TRV can be developed; a 
GMM TRV is preferred. The determination of which TRV is developed is dependent on the characteristics 
of the data set under consideration. Furthermore, if a GMM TRV is developed but not deemed to be 
appropriate for protection of ecologically relevant endpoints in the data set or of sensitive species, a 
subset GMM TRV can be calculated where a portion of the original GMM TRV is used to calculate a new 
GMM TRV. If a subset GMM TRV cannot be calculated or is still not considered protective enough, a 
LANL CS TRV is developed. However, the GMM TRV and subset GMM TRVs that were calculated but 
not used in ESL models (or were replaced with a more preferred TRV in ESL models) are still kept on 
record in the ECORISK Database to allow risk assessors, risk managers, and regulators to assess for 
themselves the appropriateness of the values, if needed. Furthermore, keeping these unused values in 
the database also tracks the history of TRV development and why these values were replaced or not 
used. Details for the Part 3 process for GMM and CS TRVs are presented below, starting with 
section A-4.1. 
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A-4.1 Creation of the GMM TRV Data Set 

A geometric mean is used instead of an arithmetic mean because it better represents the central 
tendency of toxicological data sets that tend to be skewed. Selecting the geometric mean as a 
representative effect level limits the influence of valid data points that are far removed from the general 
cluster of data points. The ideal GMM TRV for screening-level ecological risk assessments is one that is 
based on a data set representing the most ecologically relevant endpoints (i.e., 
reproduction/development), exposure routes (i.e., oral ingestion via food or drinking water in birds or 
mammals, inhalation in mammals, uptake via seed coat and/or roots in plants, or oral and dermal contact 
in invertebrates), exposure media (i.e., food or drinking water in birds and mammals, air for mammals, or 
soil for plants and invertebrates), exposure period (chronic), and effect levels (NOAEL for birds and 
mammals or NOEC for plants and invertebrates). A GMM TRV based on these characteristics is 
protective of wildlife, plant, or invertebrate populations because it represents a central tendency of the no 
adverse effect levels for ecologically relevant effects (i.e., adverse effects on ability of individuals to 
develop into viable organisms, search for mates, breed successfully, and produce live and equally viable 
offspring). 

The data set for the GMM TRV is developed by including only ecologically relevant records for the 
receptor group, chemical, and exposure route scenario of concern (e.g., Aroclor-1260 in mammals for 
food ingestion). PTVs derived from PTSE Part 2 are included in the data set only if they are associated 
with exposure conditions similar to that of the exposure environment of concern. To create this data set of 
ecologically relevant PTVs, the PTVs must be evaluated against a set of exclusion criteria, and if they 
meet any of the criteria, they are excluded from the data set. The three categories of exclusion criteria are 
(1) exposure conditions, (2) measured endpoints, and (3) repetitive values. All are described below. After 
the exclusion criteria have been applied and the final GMM TRV data set has been created, there must 
be three or more PTVs available for a GMM TRV to be developed. If less than three PTVs exist, a CS 
TRV is developed instead (see section A-4.2). Before the calculation of the GMM TRV, the PTVs are 
extrapolated to chronic NOAEL- or NOEC-based effect levels. The GMM TRV and its data set are then 
graphed, and details are documented in the PTSE Part 3 data-entry database for later incorporation into 
the most current version of the ECORISK Database. 

A-4.1.1 Exclusion Criteria for Study Exposure Conditions 

The PTVs included in the GMM TRV data set for the receptor group, chemical, and exposure route 
scenario of concern (e.g., Aroclor-1260 in mammals for food ingestion) are those associated with 
ecologically relevant studies (experiments). An ecologically relevant study is a study that uses exposure 
conditions and measured endpoints that are considered to be predictive of population level effects in a 
real world ecosystem. Table A-12 lists the exclusion criteria for exposure conditions used in a study. First, 
each study is evaluated against the exposure conditions exclusion criteria, and if one of the exclusion 
criteria is met, any PTVs associated with this study are excluded from the GMM TRV data set. If the 
exclusion criteria for exposure conditions are not met, then the endpoints measured in the study are 
evaluated against the measured endpoint exclusion criteria described in the next section.  
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Table A-12 

Exclusion Criteria for Exposure Conditions Used in a Study 

Organism Group TRV Type Exposure Condition Exclusion Criteria 

Bird or mammal Food Exposure medium Drinking water 

    Aqueous solution 

    Unknown 

  Exposure route Injections 

    Unknown 

 Drinking water Exposure medium Food 

   Peanut oil 

   Corn oil 

   Other types of oil or oil mixtures 

  Exposure route Injections 

Invertebrate Soil Exposure medium Manure 

   Soil and manure 

   Unknown 

  Exposure route Filter paper 

  Soil property OM greater than 10% or not reported 

Plant Soil Exposure medium Nutrient or aqueous solution 

  Exposure route Filter paper 

  Soil property OM greater than 10% or not reported 

 

A-4.1.2 Exclusion Criteria for Endpoints Measured in a Study 

For all organism groups, the endpoints excluded are those that do not fall into the 
reproduction/development, survival, adult weight change, or adult size change categories. Examples of 
these endpoints are 

 tumors, 

 histopathology, 

 nonreproductive organ toxicity, 

 biochemistry, 

 hematology, 

 serum chemistry, and 

 nonreproductive behavior. 

If one of the measured endpoint exclusion criteria is met, the PTV associated with the measured endpoint 
is excluded from the GMM TRV data set. If the exclusion criteria for measured endpoints are not met, 
then the measured endpoints for each study are evaluated against the repetitive values exclusion criteria 
described in the next section. 
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A-4.1.3 Exclusion Criteria for Repetitive Values 

An exclusion procedure is performed to remove repetitive endpoints within a study, which entails making 
sure that there is only one PTV per ecologically relevant endpoint category (reproduction/development, 
survival, and adult weight or size changes) per study. Best professional judgment is used to select the 
most ecologically relevant and/or sensitive PTV per ecologically relevant endpoint category per study. For 
example, if one experiment had three reproduction/development endpoints, one survival endpoint, and 
one adult weight change endpoint, the most ecologically relevant and/or sensitive 
reproduction/development endpoint of the three available would be included in the GMM TRV data set 
along with the single survival and single weight change endpoints. This exclusion process minimizes the 
possibility of a GMM TRV being skewed to the results of any particular study as a result of repetitive 
values for the same endpoint category within a study. Those PTVs whose measured endpoints do not 
meet the repetitive values exclusion criteria are included in the GMM TRV data set. 

A-4.1.4 Deriving Chronic NOAEL- or NOEC-Based Effect Levels 

After the exclusion criteria have been applied, the GMM TRV data set now contains a variety of original 
effect levels (PTVs) derived from the PTSE process ranging from chronic NOAEL/NOEC or LOAEL/LOEC 
pairs to acute, other effect levels such as LC50s or EC20s. Effect levels other than chronic 
NOAELs/NOECs must first be extrapolated to chronic NOAEL- or NOEC-based effect levels before the 
calculation of the GMM TRV can take place. If the PTV is an acute or subchronic NOAEL/NOEC, it is 
extrapolated to a chronic NOAEL- or NOEC-based effect level with the application of a UF. If the PTV is a 
LOAEL/LOEC or other effect level (LC50), it is first extrapolated to a NOAEL with the application of a UF, 
and then it is extrapolated to chronic exposure duration if needed. See Table A-13 for a description of 
UFs. 

 

Table A-13 

Uncertainty Factors Applied to Derive 

Chronic NOAEL- or NOEC-Based Effect Levels 

Type of Effect Level Available 

UF Applied to Derive a TRV 
that is a Chronic NOAEL- or 
NOEC-Based Effect Level 

C-CL or chronic NOAEL/NOEC 1 

C-CL or chronic LOAEL/LOEC 10 

C-CL or chronic LD50/LC50 100 

C-CL or chronic ED50/EC50 100 

Subchronic NOAEL/NOEC 10 

Subchronic LOAEL/LOEC 100 

Subchronic LD50/LC50 100 

Subchronic ED50/EC50 100 

Acute or single-dose NOAEL/NOEC 100 

Acute or single-dose LOAEL/LOEC 100 

Acute or single-dose LD50/LC50 100 

Acute or single-dose ED50/EC50 100 
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A-4.1.5 Deriving Chronic LOAEL- or LOEC-Based Effect Levels 

If a chronic LOAEL/LOEC effect level does not already exist for an endpoint from a particular study, a 
LOAEL- or LOEC-based effect level is approximated from an effect level (NOAEL, NOEC, LCxx, LDxx, 
ECxx, or EDxx). If the effect level is an acute or subchronic LOAEL/LOEC, a UF of 100 or 10 is applied to 
extrapolate to a chronic LOAEL/LOEC. On the other hand, if the effect level is a chronic NOAEL/NOEC or 
chronic NOAEL- or NOEC-based effect level extrapolated from an acute or subchronic NOAEL/NOEC, a 
test organism–specific LOAEL/LOEC or NOAEL/NOEC factor must be applied to derive a LOAEL- or 
LOEC-based effect level. Based on Dourson and Stara (1983, 073474, Ref ID 1379), 96% of the ratios 
between NOAELs and LOAELs for mammals in oral ingestion experiments have values of 5 or less 
(Dourson and Stara [1983, 073474, Ref ID 1379, p. 232 and Figure 4]). However, because these data are 
only applicable to oral ingestion exposure in mammals, ratios for the remaining exposure pathways (oral 
ingestion in birds, oral ingestion and dermal contact in earthworms, uptake via seed coats and/or roots in 
plants, and inhalation in mammals) were determined from NOAEL/NOEC or LOAEL/LOEC pairs specific 
to each of the exposure pathways. The data used to develop the ratios are from the ECORISK Database. 
The smallest and largest ratios developed for each exposure pathway were used to approximate a 
minimum and maximum LOAEL- or LOEC-based effect level to bracket a range of concentrations at 
which the adverse effects may first be observed. Figure A-1 offers a step-by-step process for determining 
how to derive the LOAEL- or LOEC-based effect levels. 
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Figure A-1 Process for selecting the chronic LOAEL- or LOEC-based effect level for each endpoint in the GMM TRV data set 
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Figure A-1 (continued) Process for selecting the chronic LOAEL- or LOEC-based effect level for each endpoint in the GMM TRV data set 
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Figure A-1 (continued) Process for selecting the chronic LOAEL- or LOEC-based effect level for each endpoint in the GMM TRV data set 
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Figure A-1 (continued) Process for selecting the chronic LOAEL- or LOEC-based effect level for each endpoint in the GMM TRV data set 
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Figure A-1 (continued) Process for selecting the chronic LOAEL- or LOEC-based effect level for each endpoint in the GMM TRV data set 
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Figure A-1 (continued) Process for selecting the chronic LOAEL- or LOEC-based effect level for each endpoint in the GMM TRV data set 

Notes for Figure A-1: 
a 

Refers to the reported LOAEL/LOEC. 
b 

Refers to the reported other effect level (e.g., LD50, LC50, ED50, EC50). 
c 

Chronic NOAEL/NOEC represents either a reported chronic NOAEL, or it was derived by extrapolating from another reported effect level (e.g., LOAEL, LD50) using UFs. 
d 

Refers to the chronic LOAEL/LOEC estimated from a reported other effect level.  
e 

Refers to the chronic LOAEL/LOEC estimated from a reported LOAEL/LOEC. 
f 

Maximum and minimum chronic LOAELs/LOECs are estimated to bound the actual chronic LOAEL/LOEC when the chronic LOAEL/LOEC estimated from a reported LOAEL/LOEC 
is less than the chronic LOAEL/LOEC estimated from a reported other effect level. 

g 
These factors are obtained from the minimum and maximum of a range of ratios determined using NOAEL and LOAEL pairs in the ECORISK Database (LANL 2012, 226667, Ref ID 
1829). These NOAEL and LOAEL pairs represent ecologically relevant data for inhalation of volatile organic compounds by terrestrial mammals. 

h 
Factors are obtained from Dourson and Stara (1983, 073474, Ref ID 1379). 
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Notes for Figure A-1 (continued): 
i 

Factors are obtained from the minimum and maximum of a range of ratios determined using NOAEL and LOAEL pairs based on ecologically relevant bird data in the ECORISK 
Database (LANL 2012, 226667, Ref ID 1829).  

j 
Factors are obtained from the minimum and maximum of a range of ratios determined using NOEC and LOEC pairs based on ecologically relevant plant data in the ECORISK 
Database (LANL 2012, 226667, Ref ID 1829). 

k 
Factors are obtained from the minimum and maximum of a range of ratios determined using NOEC and LOEC pairs based on ecologically relevant invertebrate data in the ECORISK 
Database (LANL 2012, 226667, Ref ID 1829).  

l 
Maximum and minimum chronic LOAELs/LOECs are estimated to bound the actual chronic LOAEL/LOEC when only a reported NOAEL/NOEC is available. First, the reported 
NOAEL/NOEC is used to estimate a chronic NOAEL/NOEC from which the maximum and minimum chronic LOAELs/LOECs are sometimes estimated by using extrapolation factors 
specific to the receptor data set being processed. 
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A-4.1.6 Calculation of the GMM TRV 

Next, if three or more ecologically relevant chronic NOAEL- or NOEC-based effect levels are available, 
the GMM TRV is calculated as follows:  

 

Where n is greater than 3 and each effect level (EL) represents a chronic NOAEL- or NOEC-based effect 
level for an ecologically relevant effect (i.e., reproduction, development, survival, adult weight change, or 
adult size change). The GMM TRV and effect levels are in units of mg/kg/d for birds and mammals and 
mg/kg for invertebrates and plants. 

A-4.2 CS TRVs 

If there are two or less ecologically relevant PTVs available in a GMM TRV data set for a chemical, 
receptor, and exposure medium scenario of concern, a CS TRV is developed instead. However, because 
there are two or less ecologically relevant PTVs available, the data set becomes limited. As a result, 
PTVs that were eliminated from the GMM TRV data set because of their lesser ecological relevance are 
added back into the CS TRV data set for consideration.  

The ideal CS TRV for ecological risk screening assessments is one that is conservative in protecting the 
most sensitive ecologically relevant endpoint (i.e., reproduction/development), exposure route (i.e., oral 
ingestion via food or drinking water in birds or mammals, inhalation in mammals, uptake via seed coat 
and/or roots in plants, or oral and dermal contact in invertebrates), exposure medium (i.e., food or 
drinking water in birds and mammals, air for mammals, or soil for plants and invertebrates), exposure 
period (chronic), and effect level (NOAEL for birds and mammals or NOEC for plants and invertebrates). 
Before consideration for the TRV, each PTV is extrapolated to a chronic NOAEL- or NOEC-based effect 
level, if needed, using UFs (see Table A-13). Next, the information for each PTV is reviewed in detail and 
then the PTV that best represents the most sensitive ecological exposure scenario of concern (e.g., 
chronic, low-level exposure via food ingestion) is selected as the CS TRV. Typically, the most chronic, 
highest NOAEL/NOEC under the lowest LOAEL/LOEC for similar endpoints is selected. If there is a 
LOAEL/LOEC lower than the lowest NOAEL/NOEC, this effect level is usually selected and extrapolated 
to a chronic NOAEL- or NOEC-based effect level. Usually, if NOAELs/NOECs and/or LOAELs/LOECs are 
available, LCxxs or LDxxs, and ECxxs or EDxxs are eliminated early in the consideration process. The CS 
TRV and the data set from which it was selected are graphed and documented in detail in the PTSE 
Part 3 data-entry database.  

A-4.3 Organization and Presentation of TRV Data Set Information 

A-4.3.1 Organization of TRV Data in Tabular Format 

Before data entry in the PTSE Part 3 database begins, all information is first organized and documented 
in Microsoft Word, Excel, and Access applications. This facilitates the gathering of information into 
organized formats for drafting, reviewing, and editing the TRV summary report before it is entered into 
numerous fields of the database. First, an output of the TRV data set in Excel is generated and exported 
from the Access database that runs the exclusion criteria for GMM TRV data sets, or if a GMM TRV 
cannot be developed, the output includes all values in the data set to be considered for the CS TRV. This 
output contains basic, crucial information for the PTVs considered in the data set, such as the chemical, 
test organism name and order, types of original effect levels, chronic NOAEL- or NOEC-based effect 
levels, chronic LOAEL- or LOEC-based effect levels, and UFs applied. Information from this table is used 

n
n321 EL...ELELELTRVGMM 
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to create two other tables for GMM TRVs: test organism orders and original effect level types. An 
additional worksheet in the Excel file for the GMM TRV is also created to calculate the geometric 
standard deviation (GSD) and any outliers (values greater than 2 GSDs from the GMM TRV) that result. 
The outliers are not eliminated from the data set; therefore, the GMM TRV is not recalculated (see 
section A-4.3.3, Table A-15 for further explanation of outliers). Finally, the NOAEL- or NOEC-based effect 
level and LOAEL- or LOEC-based effect level graphs are created. Only graphs for CS TRVs are created 
from this output. 

A-4.3.2 Presentation of TRV Data in Graphs 

Before the TRV summary report is drafted in Word, a graph of the GMM or CS TRV and the chronic 
NOAEL- or NOEC-based effect levels in its data set is created in Microsoft Excel. The GMM TRV data set 
is defined as all of the PTVs for a particular receptor group/chemical/exposure route scenario of concern 
that have passed the exclusion criteria and that have been extrapolated to chronic NOAEL- or NOEC-
based effect levels. Similarly, the graph for the CS TRV data set also includes the TRV as well the chronic 
NOAEL- or NOEC-based effect levels in the data set. However, the graph for CS TRVs can also include 
other data values that were originally eliminated from the GMM TRV data set.  

Regardless of the type of TRV, in larger data sets, the y-axis on the graph is sometimes set to logarithmic 
scale to show the numerous values clearly. Each NOAEL- or NOEC-based effect level data point on the 
graph has a shape that represents the PTV confidence rating (diamond, triangle, and circle for high, 
medium, and low confidence, respectively). Dark blue data points (diamonds, triangles, or circles) 
represent chronic NOAEL- or NOEC-based effect levels, while the pink data square represents the TRV. 
An example of a GMM TRV graph is seen in Figure A-2. Graphs presented in the ECORISK Database will 
usually not show low confidence PTVs because they will have been eliminated from the data set. They 
are eliminated at this early stage because insufficient data preclude producing effect levels that can be 
used in confidently predicting toxicity. 

A graph is also created, in a similar manner as the one for NOAEL- or NOEC-based effect levels, for 
chronic LOAEL- or LOEC-based effect levels in the TRV data set. However, confidence ratings are not 
highlighted in this graph, and the LOAEL- or LOEC-based effect level data points are represented by dark 
blue diamonds.  
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Figure A-2 Example of a graph illustrating the GMM TRV for the inhalation of acetone in 
mammals and its corresponding NOAEL-based effect levels 

A-4.3.3 Assigning Confidence Ratings to TRVs 

For GMM TRVs, a second Excel file is created for scoring criteria and confidence ratings. This type of file 
is not needed for CS TRVs because the confidence rating of the CS TRV is the PTV confidence rating 
(see section A-3.2.8) for the value upon which the CS TRV is based. The confidence ratings for GMM 
TRVs are based on a different set of criteria with the purpose of determining how well the GMM TRV 
represents the ideal GMM TRV, which represents the true TRV. The true TRV is the dose rate or 
concentration that is equivalent to a no adverse effect level for population level effects (i.e., decreased 
population size) for a particular receptor under a specific exposure scenario for a particular chemical in 
the real world. The confidence rating for the GMM TRV is based on how well the GMM TRV meets 
various criteria within specific evaluation categories. A weighted scoring system based on the degree of 
influence each evaluation category has on the GMM TRV is used to assess the validity of the GMM TRV 
for estimating the true TRV. The following sections describe the structure of the confidence rating system 
for GMM TRVs, including descriptions and justifications for the evaluation processes used to assign the 
confidence ratings. 

GMM TRV Confidence Rating System Structure 

The first step in assigning a confidence rating to a GMM TRV is to assign a score for each of 11 
evaluation categories. Each evaluation category contains individual criteria associated with ranked scores 
that reflect how well the GMM TRV data set being evaluated represents the characteristics of the ideal 
GMM TRV. The higher the score, the better the GMM TRV represents the ideal GMM TRV and thus the 
true TRV.  

The second step in assigning a confidence rating to a GMM TRV is to calculate a weighted score for each 
evaluation category by multiplying the individual scores of each evaluation category by the weighting 
factor of the evaluation category. The weighted score for each evaluation category is based on the 
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weighting factor level assigned to the evaluation category. The weighting factor level is based on the 
degree of influence the evaluation category has on setting the GMM TRV. The higher the weighting 
factor, the greater the influence the evaluation category has on setting the GMM TRV. The possible 
weighting factor levels are presented in Table A-14.  

Table A-14 

Weighting Factor Levels 

Weighting Factor 
Level Definition 

Weighting Factor 
Applied 

Critical A low score for a critical evaluation category triggers reinvestigation of 
the GMM TRV and possible revision or decision not to use. 

2 

Noncritical A high score for a noncritical evaluation category indicates the GMM 
TRV data set is very robust, highly relevant to the scenario for which the 
TRV is being developed, or is based primarily on effect levels that were 
not derived by applying UFs to PTVs. A low score rarely influences 
revision of the GMM TRV because it is an added benefit if the 
evaluation category scores high, but not a requirement. 

1 

 

The third step in assigning a confidence rating to a GMM TRV is to calculate a total weighted score for 
the GMM TRV being evaluated. The total weighted score is equal to the sum of weighted scores of all 
11 evaluation categories. Table A-15 presents the scores, weighting factors, weighting factor levels, and 
weighted scores for each evaluation category. The justifications for the scores and weighting factor levels 
are presented in the Justification for Scoring Criteria and Weighting Factor Levels subsection of 
section A-4.3. 

Table A-15 

Scores, Weighting Factors, and Weighted Scores for each Evaluation Category and Criterion 

Evaluation Category Evaluation Criterion Score 
Weighting 

Factor 
Weighted 

Score 

Number of experiments Equal to 10 or more 1.5 1 1.5 

Between 4 and 9 1 1 1 

Less than or equal to 3 0.5 1 0.5 

Type of exposure medium Test exposure medium matches that of concern 1 1 1 

Test exposure medium partially matches that of 
concern 

0.5 1 0.5 

Number of test organism 
orders 

Equal to 3 or more 1.5 1 1.5 

Equal to 2 1 1 1 

Equal to 1 0.5 1 0.5 

Number of unique 
measurements (endpoints) 

More than 3 1.5 1 1.5 

Equal to 3 1 1 1 

Less than 3 0.5 1 0.5 
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Table A-15 (continued) 

Evaluation Category Evaluation Criterion Score 
Weighting 

Factor 
Weighted 

Score 

Type of endpoint category R/D 3.5 1 3.5 

Combination of R/D and S 3 1 3 

Combination of R/D, S, and WC or SzC 2.5 1 2.5 

Combination of R/D and WC or SzC 2 1 2 

S 1.5 1 1.5 

Combination of S and WC or SzC 1 1 1 

WC or SzC 0.5 1 0.5 

Number and type of effect 
levels of PTVs associated 
with the individual NOAEL- or 
NOEC-based effect levels in 
GMM TRV data set 

2 or more chronic (or C-CL) NOAELs/NOECs with 
LOAELs/LOECs 

3.5 1 3.5 

1 chronic (or C-CL) NOAELs with LOAELs 3 1 3 

1 or more chronic (or C-CL) NOAELs without 
LOAELs 

2.5 1 2.5 

1 or more chronic (C-CL) LOAELs 2 1 2 

1 or more subchronic NOAEL with LOAEL 1.5 1 1.5 

1 or more subchronic NOAEL without LOAEL 1 1 1 

1 or more subchronic LOAEL or other effect level 
or acute NOAEL, LOAEL, or other effect level 

0.5 1 0.5 

Confidence rating of PTVs 
associated with the individual 
NOAEL- or NOEC-based 
effect levels in GMM TRV 
data set 

100% of the effect levels have high confidence 
ratings 

2 1 2 

Effect levels have a mixture of high and medium 
confidence ratings 

1.5 1 1.5 

100% of the effect levels have medium confidence 
ratings 

1 1 1 

Effect levels have a mixture of high, medium, and 
low confidence ratings 

0.5 1 0.5 

Outlier(s) in chronic NOAEL- 
or NOEC-based effect level 
distribution 

100% of data are within a GSD less than or equal 
to 2 

4 2 8 

75%–99% of data are within a GSD less than or 
equal to 2 

3 2 6 

75% or more of data are within a GSD of 6 2 2 4 

75% or more of data are within a GSD of 10 1 2 2 

None of the above 0 2 0 

Chronic NOAEL- or NOEC-
based effect level distribution 
is bimodal* 

No 2 2 4 

N/A - Evaluation is not possible because data set 
is too limited 

1 2 2 

Yes 0 2 0 
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Table A-15 (continued) 

Evaluation Category Evaluation Criterion Score 
Weighting 

Factor 
Weighted 

Score 

Relationship of GMM TRV to 
chronic LOAEL- or LOEC-
based effect levels 

The GMM TRV is less than the lowest LOAEL- or 
LOEC-based effect level 

3 2 6 

The GMM TRV is higher than the lowest chronic 
LOAEL- or LOEC-based effect level by a factor of 
3 or less and is protective of the majority of R/D 
endpoints. Furthermore, the lowest chronic 
LOAEL- or LOEC-based effect level represents a 
chronic or C-CL LOAEL or other effect level for an 
R/D endpoint. 

2 2 4 

The GMM TRV is higher than the lowest chronic 
LOAEL- or LOEC-based effect level by a factor of 
3 or less, and the lowest chronic LOAEL- or LOEC-
based effect level represents a chronic LOAEL or 
other effect level for an S, WC, or SzC endpoint. 

1.5 2 3 

The GMM TRV is higher than the lowest chronic 
LOAEL- or LOEC-based effect level by a factor of 
3 or less, and the lowest chronic LOAEL-based 
effect level is extrapolated from a subchronic or 
acute LOAEL or other effect level (e.g., EC20, LD50) 
for an R/D, S, WC, or SzC endpoint. 

1 2 2 

The GMM TRV is higher than the lowest chronic 
LOAEL- or LOEC-based effect level by a factor of 
3 or less, and the lowest LOAEL-based effect level 
is derived from a subchronic or acute NOAEL for 
an R/D, S, WC, or SzC endpoint. 

0.5 2 1 

None of the above 0 2 0 

Relationship of GMM TRV to 
other published TRVs 

Acceptable 2 2 4 

No comparison available 1.5 2 3 

Not acceptable 0 2 0 

*Bimodality can only be evaluated for data sets with 10 or more chronic NOAEL- or NOEC-based effect levels. 

 

The fourth step in assigning a confidence rating to a GMM TRV is to determine the percentage the total 
weighted score is of the maximum total weighted score for the evaluation (i.e., 36.5 points based on 
summing the highest scores from each evaluation category). The total weighted score percentage of the 
maximum total weighted score is the ultimate basis for assigning the confidence rating of a GMM TRV. 
Table A-16 presents the confidence ratings and the corresponding percentage of the maximum total 
weighted score and the equivalent total weighted score. 
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Table A-16 

Confidence Ratings for GMM TRVs 

Confidence Rating 
Percent of Maximum Total Weighted 

Score (%MTWS) 
Equivalent Total Weighted Score 

(ETWS) 

High %MWTS ≥ 75% 27.375 ≤ ETWS ≤ 36.5 

Medium 50% ≤ %MTWS < 75% 18.25 ≤ ETWS < 27.375 

Low 25% < %MTWS < 50% 9.125 < ETWS < 18.25 

Unacceptable %MTWS ≤ 25% ETWS ≤ 9.125 

 

Justification for Scoring Criteria and Weighting Factor Levels 

Table A-17 provides the justification for the scoring criteria and weighting factor levels of each evaluation 
category. 

Table A-17 

Justifications for Scoring Criteria and Weighting Factor Levels for Each Evaluation Category 

Evaluation Category 

Justification for Scoring Criteria Justification for Weighting Factor Level 

Number of Experiments 

The preference is to have a high number of experiments 
because this reduces the potential for the data set to be biased 
toward a particular study design. Based on best professional 
judgment, having 10 experiments is considered to provide a 
more than adequate representation of the toxicity of a chemical 
for the test organism group of concern. Having 4 to 9 
experiments is considered to provide an adequate 
representation, while having 3 or fewer experiments is 
considered to provide a minimal representation of the toxicity of 
a chemical for the test organism group of concern. 

This category is given a noncritical weighting factor level. This 
evaluation category has a strong relationship to the robustness 
of the data set and its ability to represent the ideal GMM TRV; 
thus, the true TRV is estimated. The higher the number of 
experiments, the more robust the data set. This evaluation 
category is not, however, a primary factor for determining 
whether or not the GMM TRV should be used because a high 
number of experiments in the data set is not a requirement, but 
rather an additional benefit for assessing confidence in the 
TRV. 

Type of Exposure Medium 

The preference is for all the effect levels in the data set to be 
associated with an exposure medium that is equivalent to the 
exposure medium of concern. However, if the data set is limited 
(i.e., less than four effect levels for a particular exposure 
medium), effect levels that have an appropriate surrogate 
exposure medium (i.e., exposure medium that has the same 
exposure route as the exposure route of concern) may be used 
to supplement the data set so that a GMM TRV can be derived. 
For example, for an oral ingestion via food TRV, only food effect 
levels should be used, but if the data set is limited, oral ingestion 
via drinking water effect levels may be used to supplement the 
data set so that a GMM TRV may be calculated.  

This category is given a noncritical weighting factor level. This 
evaluation category indicates the degree of relevance the data 
set has to the TRV that is being developed. The higher the 
degree of relevance, the more closely the GMM TRV 
represents the ideal GMM TRV; thus, the true TRV is 
estimated. This evaluation category is not, however, a primary 
factor for determining whether or not the GMM TRV should be 
used because an exact match of the exposure medium for 
which the TRV is being developed is not a requirement, but 
rather an additional benefit for assessing confidence in the 
TRV. Only the exposure route must match the exposure for 
which the TRV is being developed. However, the toxicity can 
vary greatly in different exposure media as a result of the 
differences in bioavailability of the chemical in one compared to 
the other. Therefore, a complete match of the exposure 
medium is preferred to more accurately estimate the true TRV. 
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Table A-17 (continued) 

Evaluation Category 

Justification for Scoring Criteria Justification for Weighting Factor Level 

Number of Test Organism Orders 

The preference is to have a high number of test organism orders 
because this reduces the potential for the data set to be biased 
toward one order of test organisms. The scoring criteria are 
based upon the USACHPPM guidance that states that having at 
least two different taxonomic orders in a TRV data set helps 
define the quality of the data set (Ryti et al. 2004, 076074, Ref ID 
1481).  

This category is given a noncritical weighting factor level. This 
evaluation category has a strong relationship to the robustness 
of the data set and its ability to represent the ideal GMM TRV; 
thus, the true TRV is estimated. The higher the number of test 
organism orders, the more robust the data set. This evaluation 
category is not, however, a primary factor for determining 
whether or not the GMM TRV should be used because a high 
number of test organism orders in the data set is not a 
requirement, but rather an additional benefit for assessing 
confidence in the TRV. 

Number of Unique Measurements (Endpoints) 

The preference is to have a high number of unique 
measurements (endpoints) because this helps ensure the 
robustness of the GMM TRV by including multiple toxicological 
effects. Unique measurements are those that represent different 
parameters of measurement for an endpoint category. For 
example, the endpoints of “mortality” and “LC50” may both be 
categorized as S endpoints because they are both 
measurements of survival/mortality, but they are each 
considered a unique measurement because they measure 
different aspects of survival/mortality. Based on best professional 
judgment, having more than three unique measurements is 
considered to provide a more than adequate representation of 
the toxicity of a chemical for the test organism group of concern. 
Having three unique measurements is considered to provide an 
adequate representation while having fewer than three unique 
measurements is considered to provide a minimal representation 
of the toxicity of a chemical for the test organism group of 
concern. 

This category is given a noncritical weighting factor level. This 
evaluation category is related to the robustness of the data set 
and its ability to represent the ideal GMM TRV; thus, the true 
TRV is estimated. The higher the number of unique 
measurements, the more robust the data set. This evaluation 
category is not, however, a primary factor for determining 
whether or not the GMM TRV should be used because a high 
number of unique measurements in the data set is not a 
requirement, but rather an additional benefit for assessing the 
validity of the GMM to estimate the true TRV. Furthermore, all 
the unique measurements that are allowed in the data set are, 
by definition, relevant to the TRV being developed for 
population effects. The relevance of the endpoint category of 
each unique measurement is scored separately under the Type 
of Endpoint Category evaluation category below. 

Type of Endpoint Category 

The preference is to have more reproduction and development 
endpoints followed by survival endpoints and then by adult body 
weight or size change endpoints because the first category of 
endpoints is the most ecologically relevant group for determining 
long-term effects on populations, followed by the second and 
third categories. 

This category is given a noncritical weighting factor level. This 
evaluation category indicates the degree of relevance the data 
set has to the effects of concern, population level effects, for 
which the GMM TRV is being developed. The higher the 
degree of relevance, the more closely the GMM TRV 
represents the ideal GMM TRV; thus, the true TRV is 
estimated. This evaluation category is not, however, a primary 
factor for determining whether or not the GMM TRV should be 
used because all the endpoint categories considered are 
ecologically relevant by definition. However, reproduction or 
development endpoints can more closely approximate 
population level effects, so having more endpoints in this 
category is an added benefit for assessing the validity of the 
GMM TRV for estimating the true TRV. 
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Number and Type of Effect Levels of PTVs Associated with the Individual NOAEL- or NOEC-Based Effect Levels in the 
GMM TRV Data Set 

The preference is to have chronic NOAELs/NOECs with 
LOAELs/LOECs, followed by chronic NOAELs/NOECs without 
LOAELs/LOECs, then by subchronic NOAELs/NOECs with 
LOAELs/LOECs, then by subchronic NOAELs/NOECs without 
LOAELs/LOECs and finally by all other effect levels. This 
hierarchy is based on two factors. One factor is whether or not 
UFs have to be applied to a PTV to extrapolate to a chronic 
NOAEL/NOEC. Extrapolated values are less preferred because 
they may be overly conservative and thus less representative of 
the actual chronic NOAEL/NOEC. The second factor is whether 
or not there are any NOAELs/NOECs with accompanying 
LOAELs/LOECs. NOAELs/NOECs with LOAELs/LOECs are 
most preferred because these values bracket the range of 
possible effects better than just a NOAEL/NOEC or just a 
LOAEL/LOEC alone. 

This category is given a noncritical weighting factor level. This 
evaluation category is directly related to the certainty in the 
GMM TRV. The more effect levels in the GMM TRV data set 
that were extrapolated to chronic NOAEL- or NOEC-based 
effect levels by applying UFs, the greater the level of 
conservatism that is built into the GMM TRV. Even though 
being overly conservative is acceptable for screening-level 
ecological risk assessments, it is preferred that TRVs not be 
overly conservative if more certain data are available. On the 
other hand, the higher the number of original effect levels that 
are chronic NOAELs/NOECs in the GMM TRV data set, the 
higher the confidence that the GMM TRV represents the ideal 
GMM TRV and thus estimates the true TRV (chronic NOAEL). 
A high score in this evaluation category is not required, but is 
an additional benefit for assessing confidence in the TRV. 

Confidence Rating of PTVs Associated with the Individual NOAEL- or NOEC-Based Effect Levels in GMM TRV Data Set 

The preference is to have more effect levels (PTVs) with high 
confidence ratings, followed by those with medium ratings and 
then by those with low ratings. A PTV confidence rating indicates 
to what degree the PTV is ecologically relevant, defensible, and 
well documented based on the PTSE Part 2 study evaluation 
criteria. Effect levels associated with a low confidence rating are 
not included in the data set unless the data set is limited (i.e., 
less than three effect levels based on PTVs with either a high or 
medium confidence rating.). 

This category is given a noncritical weighting factor level. This 
evaluation category indicates the degree of relevance the data 
set has to the TRV that is being developed. The higher the 
degree of relevance, the more closely the GMM TRV 
represents the ideal GMM TRV; thus, the true TRV is 
estimated. The PTV confidence rating is based upon scoring 
various study elements that are considered to be relevant for 
developing a scientifically defensible and ecologically relevant 
TRV. A high PTV confidence rating indicates the value is highly 
relevant for deriving a TRV and more likely to accurately 
estimate the true TRV. 

Outliers(s) in the Chronic NOAEL- or NOEC-Based Effect Level Distribution 

The data set cannot have invalid outliers (i.e., values associated 
with error or study designs that do not meet the minimum 
requirements for deriving a TRV). Invalid outliers must be 
removed from the data set before calculation of the GMM TRV. 
An invalid outlier is determined by a low confidence rating of a 
PTV associated with an effect level in the data set. However, 
valid outliers, or extreme values, are allowed (e.g., sensitive 
species) as long as the data set is not bimodal (see the Chronic 
NOAEL- or NOEC-based Effect Level Distribution is Bimodal 
evaluation category below). The GSD is used to determine the 
variance of the GMM TRV. A lower variance (smaller GSD) 
indicates that the GMM TRV is more likely to represent the ideal 
GMM TRV and thus more accurately estimate the true TRV while 
a high variance (higher GSD) indicates that the GMM TRV is 
less likely to represent the ideal GMM TRV and thus less 
accurately estimate the true TRV. In most cases of high 
variance, the GMM TRV may be overly conservative because 
the large variance in the values is a result of the averaging of 
effect levels that are based on PTVs other than chronic 
NOAELs/NOECs and the application of UFs to extrapolate these 
values to chronic NOAEL- or NOEC-based effect levels. A data 
set that contains both the smaller, extrapolated values and the 
nonextrapolated values (i.e., original effect levels that were 
already chronic NOAELs/NOECs) leads to a high variance. 

This category is given a critical weighting factor level. This 
evaluation category represents the variance of the GMM TRV 
dataset, which is important because it indicates how well the 
GMM TRV represents the ideal GMM TRV. Thus, this 
evaluation category indicates how well the GMM TRV 
estimates the true TRV, which is directly related to the 
confidence in the GMM TRV. Low variance equals high 
confidence. High variance equals low confidence and may 
require reconsideration of the GMM TRV. 
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Chronic NOAEL- or NOEC-Based Effect Level Distribution is Bimodal 

The preference is for the GMM TRV data set to not have a 
bimodal distribution. A bimodal distribution is determined based 
on two distinct clusters of values associated with different test 
species, original exposure durations, original effect levels, or 
endpoint categories of each effect level in the data set. If a data 
set is bimodal, best professional judgment must be used to 
determine if a subset GMM TRV(s) (i.e., a TRV calculated from a 
data set smaller than the original) needs to be calculated or if the 
GMM TRV can be used as is. 

This category is given a critical weighting factor level. This 
evaluation category has a high influence on whether or not the 
GMM TRV will be used. If the GMM TRV data set is found to 
have a bimodal distribution, the GMM TRV may need to be 
revised to represent the most sensitive and/or ecologically 
relevant distribution (e.g., one distinct cluster is rodent 
[omnivore] data while the other is mink [carnivore] data. A TRV 
calculated from rodent data is more appropriate for the 
omnivorous deer mouse ESL receptors, while a TRV calculated 
from the mink is more appropriate for carnivorous red fox ESL 
receptor.)  

Relationship of GMM TRV to Chronic LOAEL- LOEC-Based Effect Levels 

The preference is to have the GMM TRV below the lowest 
chronic LOAEL- or LOEC-based effect level because that 
indicates it is protective of the most sensitive adverse effect in 
the data set. If the GMM TRV is not below the lowest chronic 
LOAEL- or LOEC-based effect level, the next preference is for it 
to be no more than 3 times higher than a chronic LOAEL- or 
LOEC-based effect level based on a chronic or C-CL 
LOAEL/LOEC for an R/D or less ecologically relevant endpoint. 
The next preference is to have the GMM TRV at no more than 3 
times higher than a chronic LOAEL- or LOEC-based effect level 
extrapolated from an original effect level other than a LOAEL. 
Because some of the chronic LOAEL- LOEC-based effect levels 
are extrapolated from NOAELs/NOECs or other effect levels by 
applying UFs, they may be overly conservative and not represent 
the true chronic LOAELs/LOECs for particular endpoints. In such 
cases, the GMM TRV is considered adequately protective as a 
result of the conservatism built into the extrapolated chronic 
LOAEL- or LOEC-based effect levels. Furthermore, the GMM 
TRV may be considered adequately protective if it is below the 
chronic LOAEL- or LOEC-based effect levels for the most 
ecologically relevant endpoints (reproduction and development) 
even though it may exceed the lowest chronic LOAEL- or LOEC-
based effect level for an adult body weight or size change 
endpoint or for a survival endpoint. Another consideration is to 
determine, based on best professional judgment, whether or not 
the GMM TRV is unacceptably higher or lower than the lowest 
chronic LOAEL- or LOEC-based effect level. If the difference is 
unacceptable, further investigation is warranted to determine if 
the GMM TRV is inappropriate (i.e., unacceptably over- or under-
conservative). If it is found to be unacceptable, then the GMM 
TRV may need to be revised. 

This category is given a critical weighting factor level. This 
evaluation category has a high influence on whether or not the 
GMM TRV will be used. If the difference between the GMM 
TRV and the lowest chronic LOAEL- or LOEC-based effect 
level is unacceptable, the GMM TRV is unacceptable and an 
alternative (e.g., a subset GMM TRV, CS TRV) needs to be 
considered. 

Relationship of GMM TRV to other Published TRVs 

The preference is that any differences between the GMM TRV 
and other published TRVs be explained based on the 
experiments, endpoints, test organisms, and test chemical forms, 
etc., considered. It is also important that the explanation provide 
support for or against the use of the GMM TRV. It should be 
verified that the GMM TRV has considered all relevant data. If 
relevant data have not been considered, the GMM TRV data set 
may need to be expanded to include the missing data. If no 
published TRVs are available for comparison, the GMM TRV is 
considered to be acceptable. 

This category is given a critical weighting factor level. This 
evaluation category has a high influence on whether or not the 
GMM TRV will be used. If differences between the GMM TRV 
and other published TRVs are unacceptable (i.e., 
unexplainable, error based, or lack of data based), the GMM 
TRV is unacceptable and an alternative (e.g., subset GMM 
TRV, CS TRV) needs to be considered.  
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A-4.3.4 Drafting the TRV Summary Report and PTSE Part 3 Data Entry 

The information organized in the Excel file(s) and presented in the graphs is used as reference and 
supporting documentation for the TRV summary report as it is drafted in a Microsoft Word format that 
contains the fields in the PTSE Part 3 data-entry database. The report is created in Word for ease of 
drafting, peer reviewing, and revising. The final report is then entered into the PTSE Part 3 data-entry 
database by copying and pasting sections one at a time into Access data fields. The graphs are copied 
and pasted into fields as well. However, the information in the test organism orders and original effect 
levels tables and the GSDs worksheet is not entered because these data are automatically generated 
and presented by the ECORISK Database. Rather, this information has been created in Excel for 
reference while working on the TRV summary report. 

The PTSE Part 3 data-entry fields are detailed below, and Attachments A-1 and A-2 contain examples of 
user-printable TRV summary reports for GMM and CS TRVs, respectively. Note that some fields such as 
reviewer initials and date are not included in the printable reports because they are for quality assurance 
documentation purposes only. 

Reviewer Initials 

The initials of the person entering the information in the PTSE Part 3 record are entered here. If 
significant changes are made to a record at a later time, the initials of the new reviewer replace the 
original reviewer initials. 

Date 

The date the PTSE Part 3 record is created or modified is entered here. 

Last Updated 

If any changes are made to the TRV in the record, the version date of the ECORISK Database that these 
changes will appear in is entered in the last updated field. 

Part 3 TRV Summary ID 

A unique ID for the record is entered in this field (see Example A-18). The format, in one continuous string 
with each parameter separated by an underscore symbol, is as follows: 

Analyte Code_ESL Medium_ESL Screening Receptor Group ID_Test Organism Group ID_Test Organism 
Common Name_Test Exposure Medium_TRV Type_TRV Ref ID_Primary Toxicity Study Ref ID 

 

Example A-18 Part 3 TRV Summary IDs 

107-06-2_AIR_M_TM_Mammal_Air_ChronicGMMNOAEL_1442_0001 

HGI_SEDIMENT_B_TB_QuailJapanese_Diet_ChronicCSNOAEL_1230_0017 
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GMM TRV Record ID 

The ID for GMM TRVs provides the following information in a continuous string with no spaces or 
underscores: Analyte Code, Test Organism Type, the acronym GMM, and Test Exposure Medium. This 
field is left blank for CS TRV records. See Example A-19. 

 

Graph Group ID 

This field helps to identify all graphs belonging to a particular TRV and its data set. The format, in one 
continuous string with each parameter separated by an underscore symbol, is Analyte Code_Test 
Organism Type_TRV Type (see Example A-20).  

 

TRV Type 

The final TRV type is noted here. For birds and mammals, Chronic GMM NOAEL or Chronic CS TRV is 
entered. TRV type for earthworms and plants is entered as Chronic GMM NOEC or Chronic CS NOEC. In 
cases where a subset GMM TRV is created (i.e., a TRV calculated from a data set smaller than the 
original GMM TRV data set), the type is entered as Chronic subset GMM NOAEL or Chronic subset GMM 
NOEC. 

TRV Final Value 

The value of the GMM TRV, subset GMM TRV, or CS TRV is entered here. This is the value after all 
calculations have been completed. Calculations include those for daily dose rates, moisture conversions, 
and any others from Part 2 records plus any contributions from UFs to be accounted for in this Part 3 
record. 

TRV Units 

For birds and mammals, the GMM or CS TRV is presented in units of mg/kg/d (representing mg 
chemical/kg body weight/d), while earthworms and plants have units of mg/kg (mg chemical/kg soil). 

Selected TRV 

In this field, YES or NO is entered for each LANL GMM or CS TRV depending on whether or not it will be 
used in the ESL models for the ECORISK Database. According to the tiered TRV development approach 
for the ECORISK Database, the most preferred TRV is an EPA ecological soil screening level (Eco-SSL) 

Example A-19 GMM TRV Record IDs 

107-06-2MGMMA 

11096-82-5MGMMF 

Example A-20 Graph Group IDs 

1746-01-6_TM_CS 

11096-82-5_TM_GMM 
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TRV. If one does not exist, the LANL GMM TRV is used, followed by the LANL CS TRV, then a 
secondary source TRV from another published source. Based on this hierarchy, it is likely that if a GMM 
TRV is developed, an EPA Eco-SSL TRV does not exist; therefore, YES is almost always entered for 
GMM TRVs. However, if the GMM TRV is not considered suitable, NO will be placed in its corresponding 
field, and YES will be entered for an alternative TRV (i.e., subset GMM TRV, CS TRV, or secondary 
source TRV), whichever of the more preferred TRVs is available and most suitable. This field can later be 
updated should an EPA Eco-SSL become available to replace a GMM TRV or should a GMM TRV or CS 
TRV be developed to replace a CS TRV or secondary source TRV, respectively.5 

ESL Media 

For birds and mammals, the ESL media are soil, sediment, or water. For plants and earthworms, only one 
ESL medium of soil is used. If the GMM TRV data set or CS TRV represents food exposure for birds and 
mammals, two records are created: one each for soil and sediment ESLs. If the GMM TRV data set or CS 
TRV represents drinking water exposure for birds and mammals, only one record for water is created. 
Only one record (soil) is needed for each earthworm or plant and chemical combination. 

Functional Group 

The code A, for all functional groups relevant to the test organism group (bird, invertebrate, mammal, or 
plant), is entered for GMM or CS TRVs unless it has been determined that the TRV is protective of certain 
functional groups only. An example is Aroclor-1260, where it was decided that the GMM TRV was not 
protective enough of the carnivore functional group because according to the data set, the TRV was not 
protective of mustelids, in which the reproductive effects of polychlorinated biphenyl exposure is well-
documented. Instead, the LANL CS TRV for Aroclor-1260 was used. The GMM TRV for Aroclor-1260, 
however, was used for all other functional groups (all noncarnivores). The coding for the Aroclor-1260 
GMM TRV record was N-C for noncarnivores while the coding for the Aroclor-1260 CS TRV was C for 
carnivores. 

TRV Confidence Rating 

High, medium, or low is typed in this field for GMM or CS TRVs. Low is rarely, if ever, seen because data 
receiving a low confidence rating results in the primary toxicity study being rereviewed and eliminated 
from the data set for GMM or CS TRVs. For CS TRVs, a brief description of the number and type of 
experiments, confidence ratings, and endpoint categories also follows (e.g., “Medium. Data set consists 
of 1 experiment, 1 medium confidence PTV, and 1 survival endpoint.”). This extra information helps 
ECORISK Database users to see the breadth of the data set from which the CS TRV was chosen in 
addition to the confidence rating of the single value, which is based on the type and degree of detail of 
information of the study from which it was obtained. 

                                                      

5 In the early developmental stages of the ECORISK Database, before GMM TRVs were developed, CS TRVs 
representing food exposure were used in soil, sediment, and water ESL models. Likewise, CS TRVs representing 
drinking water exposures were used in all ESL models as well. Notes regarding bioavailability of the chemical in 
one medium versus the other were made in the report. Currently, GMM and CS TRVs for food are limited to soil and 
sediment ESL models only, while TRVs representing drinking water exposures are used only in water ESL models. 
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Primary Toxicity Paper Reference ID 

Because the GMM TRV is usually based on more than one primary toxicity reference, this field is not 
applicable. Ref ID 0001, which represents not applicable, is entered. For CS TRVs, this field contains the 
Ref ID of the reference containing the information from which the TRV originated. 

TRV Reference ID 

The Ref ID for the version of the ECORISK Database in which this new record (GMM or CS TRV) will 
appear is entered.  

Description of TRV Source 

There are various options in the list, but for new Part 3 records that result in the addition of a new LANL 
GMM or CS TRV to the ECORISK Database, the selection should be “LANL derived value based on 
reviewed primary data.” 

Exposure Medium 

The exposure medium that the GMM or CS TRV represents is selected from the drop-down list. 

Exposure Route 

The primary exposure route that the GMM or CS TRV represents is selected from the drop-down list. 

Organism Name 

The organism group representing the organisms in the GMM TRV data set (i.e., bird, mammal, 
invertebrate, or plant) is selected from the drop-down list. For CS TRVs, the organism name is the 
common name of the organism represented (e.g., “Rat, Sprague-Dawley”). This is selected from the drop-
down list as well. 

Organism ID 

The code for the organism categories represented by the GMM or CS TRV (as seen in PTSE Part 1, Data 
Entry) is selected from the drop-down list. The four choices usually selected in new Part 3 records are 
SLE for earthworms, TB for terrestrial bird, TM for terrestrial mammals, and TP for terrestrial plants. Note 
that sometimes a bird that is considered an aquatic species is represented in the terrestrial data set (e.g., 
mallard duck). The TB code is still used for these organisms because they are considered to 
toxicologically represent a surrogate for terrestrial species. Other aquatic species for mammals, 
invertebrates, or plants are rejected from the literature set used for review, so they should not be 
encountered this far into the PTSE process. 

Screening Receptor Group ID 

The code for the organism group represented by the GMM or CS TRV is selected from the drop-down list. 
The four choices usually selected in new Part 3 records are B for bird, I for invertebrates (earthworms), M 
for mammals, and P for plants.  
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Chemical ID 

The analyte code that the GMM or CS TRV represents is selected from the drop-down list. 

Surrogate Chemical ID 

If a surrogate chemical is used, the analyte code for the surrogate chemical is selected. Otherwise, the 
analyte code the GMM or CS TRV represents is selected from the drop down list; it matches the Chemical 
ID.  

Discussion 

GMM TRVs 

For GMM TRVs, this field holds two paragraphs, the first discusses an overview of the data set used to 
derive the TRV, and the second is a conclusion summary. The first paragraph includes the following 
information: 

 type of TRV (GMM),  

 exposure medium, 

 chemical and organism group of concern, 

 value of GMM TRV and its units, 

 number of chronic NOAEL- and NOEC-based effect levels (PTVs) used to calculate the GMM 
TRV, 

 number of references in the data set, 

 number of experiments in the data set, 

 number of unique measurements (endpoints) in the data set, 

 number of phylogenetic test organism orders, 

 endpoint categories represented in the data set, 

 number or percent of high, medium, and low PTV confidence ratings, 

 exposure routes, and  

 relevance or relationship between test exposure route and exposure route of concern for the 
particular ESL of concern (i.e., sediment, soil, water). 

The conclusion paragraph for GMM TRVs summarizes the suitability of the GMM TRV for use in ESL 
models. The suitability of the GMM TRV is based on further evaluation of the distribution of chronic 
NOAEL- or NOEC-based effect levels, comparison of the GMM TRV to the lowest chronic LOAEL- or 
LOEC-based effect level, and comparison of the GMM TRV to other published TRVs. Although this 
general discussion field is the first of the discussion fields, this field is usually completed last in the data 
entry process for Part 3. Each of the other discussion fields is explained in detail below. The conclusion 
paragraph for GMM TRVs includes 

 the GMM TRV confidence rating; 

 a numbered list of scoring criteria in support of this confidence rating; 
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 a statement of whether the comparison of the GMM TRV to other published TRVs is acceptable; 

 a statement of why bimodality of the data set distribution could not be assessed, if needed; 

 another numbered list of criteria, not listed above, that lowered or do not support the confidence 
rating; 

 brief explanation(s) of why criteria did not score well or did not strongly support confidence rating; 

 explanation of whether GMM TRV is suitable or not; and 

 suggested alternatives for TRVs, if needed. 

CS TRVs 

The discussion for CS TRVs usually consists of four paragraphs. The first offers a summary of what the 
ideal TRV represents (i.e., the most protective value that best represents an ecologically relevant 
endpoint, exposure route and medium, exposure period, and effect level). The second paragraph is titled, 
“Data Set Considered for Selection of Value,” and describes the contents of the data set from which the 
CS TRV was selected. The following information is presented in the second paragraph: 

 number of references, 

 number of experiments, 

 number of endpoint types, 

 types of measurement endpoint categories, 

 test organisms represented, 

 types of exposure media and routes, 

 types of exposure duration categories, and 

 types of effect levels. 

The third paragraph in the discussion for CS TRVs is “Justification for Selection of Value.” The value and 
effect level type of the PTV selected for use in development of the CS TRV are entered here as well as 
an explanation of why the PTV was selected over others in the data set. Usually, the highest NOAEL 
below the lowest LOAEL is selected for use, and this statement is entered. However, if this is not the 
case, an explanation is needed with further support as to why the TRV is still considered suitable. Some 
examples of further discussion supporting the selection of the PTV include the following: a comparison of 
the measurement endpoint the PTV represents to other measurement endpoints available in the data set, 
an explanation of the sensitivity of certain test organisms over others, and/or a comparison of the 
exposure conditions (e.g., length of exposure durations, exposures that occurred during critical life 
stages, ad libitum oral ingestion vs. scheduled feedings). 

The fourth and final paragraph, “Description of Critical Study,” provides more detail of the specific study 
from which the PTV was selected. The following information is provided: 

 exposure length, 

 whether exposure occurred during a critical life stage, 

 chemical,  

 chemical form, 
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 exposure medium, 

 exposure route, 

 test organism, 

 dose or range of doses and units, 

 whether doses were nominal (target) or empirical (verified/measured) concentrations, 

 relationship of test exposure route to exposure route of concern, 

 whether dose rate parameters (e.g., body weight, ingestion or inhalation rates) were provided or 
obtained from another source, and  

 whether exposure concentrations were in dry or wet weight, and if in wet weight, the moisture 
basis and an explanation of the conversion to dry weight. 

Uncertainty Factor(s) 

This field is left blank for GMM TRVs because UFs should already have been applied to PTVs to 
approximate chronic NOAEL- or NOEC-based effect levels used in the calculation. Rather, the statement 
“Prior to the calculation of the GMM TRV, the PTVs in the data set were extrapolated to chronic NOAEL-
based effect levels by applying UFs.” is entered, and a table of applied UFs is provided in the ECORISK 
Database. For CS TRVs, a brief explanation of whether UFs are needed or not is provided here. If UFs 
are needed, a brief description outlines the type (e.g., “A UF of 100 for extrapolation from an acute to a 
chronic exposure duration was applied.”). Table A-13 shows the UFs applied to approximate chronic 
NOAEL- or NOEC-based effect levels, or TRVs, from PTVs.  

Calculations 

Essentially, the calculation for the GMM TRV ( n
n321 EL...ELELELTRVGMM  ) should be entered 

here. However, because this exact equation cannot be entered in an Access field, the following 
description is entered instead, “GMM TRV = nth root of (EL1 x EL2 x EL3 x …ELn) where n is greater 
than or equal to 3, and each effect level represents a chronic NOAEL-based effect level for an oral 
ingestion exposure for an ecologically relevant effect (i.e., reproduction or development, survival or adult 
body weight or size changes).”  

For CS TRVs, if a UF is applied to the PTV to derive the TRV, this calculation is entered here [e.g., 
Chronic NOAEL = Chronic LOAEL(0.1)]. 

Data Set Distribution 

This field is not applicable for CS TRVs; N/A is entered. For GMM TRVs, the data set of chronic NOAEL- 
or NOEC-based effect levels is evaluated to determine the type of distribution (e.g., normal, positively 
skewed, negatively skewed, bimodal) and the variance of the distribution based on the number of GSDs 
from the GMM TRV. Also, any effect levels that may appear to be outliers are discussed (see the 
Geometric Standard Deviations and Outliers section below). Furthermore, the distribution is also 
evaluated for patterns or trends based on test organisms, exposure durations, original effect level types, 
or endpoint categories. Any observed trends are discussed. 
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Types of Distributions 

If the distribution is negatively skewed, there are a larger number of higher values that most likely 
represent chronic or C-CL NOAELs/NOECs for ecologically relevant endpoints because no UFs are 
applied for exposure duration or effect level type; therefore, the GMM TRV is influenced by these higher 
values and is more likely to approximate a true NOAEL/NOEC. A negatively skewed distribution, in the 
context of a GMM TRV, is preferred because of this. On the other hand, if the GMM TRV is based on a 
positively skewed distribution, this means it is usually biased towards the lower values of the distribution 
and is therefore protective of the higher ones, which are usually associated with chronic or C-CL 
NOAELs/NOECs. For this reason, a positively skewed distribution is also acceptable because the GMM 
TRV is overly conservative as a result of the large number of lower values extrapolated from original 
effect levels other than chronic NOAELs/NOECs. If the distribution shows a bimodal pattern, this indicates 
there are two clusters of values according to test organisms, original effect levels, exposure durations, 
and/or endpoint categories. For example, there may be a large group of effect levels associated with 
acute and subchronic values and another large group of effect levels associated with chronic and C-CL 
values. It becomes difficult to determine if the GMM TRV is appropriate in this case. Revision of the GMM 
TRV to a subset GMM TRV may be preferred to represent the group of values that is more ecologically 
relevant (e.g., the chronic and C-CL values, which are more likely to represent more ecologically relevant 
endpoints such as reproduction/development effects). 

Geometric Standard Deviations and Outliers 

Because the TRV is based on a GMM of a minimum of three NOAEL/NOEC-based effect levels, the 
spread of data is assessed by calculating the GSD of the GMM TRV. GSDs and outliers are discussed in 
the assessment of data set distributions in order to (1) describe the variability of the data set, (2) outline 
any patterns associated with extreme values vs. those within 2 GSDs (e.g., outliers with high values may 
be associated with chronic durations because no UFs were applied, while values closer to the GMM were 
extrapolated from exposure durations and/or effect levels other than chronic NOAELs/NOECs with the 
application of UFs), and (3) provide support to the confidence rating of the GMM TRV where distributions 
with lower variance have higher confidence (i.e., GMM TRV is a better estimate of the NOAEL) vs. where 
distributions with higher variance have lower confidence. Some researchers consider any values beyond 
2 standard deviations extreme values, or outliers (StatSoft Inc. 2005, 089447, Ref ID 1486). However, 
while outliers are described to be observations that do not exist within the characteristic distribution of the 
data, the decision to keep or remove an outlier often relies on professional judgment based on knowledge 
of the parameter being studied (Samuels 1989, 089450, Ref ID 1485; StatSoft Inc. 2005, 089447, 
Ref ID 1486). Therefore, in GMM TRV data sets, outliers are usable because they have been evaluated 
and screened using the same rigorous process as all other values derived using the PTSE process. All 
effect levels are based on PTVs derived from the PTSE process, and if a PTV was associated with a low 
confidence based on little or no supporting data, it was eliminated before the formulation of the data set 
used for the calculation of the GMM TRV. Furthermore, effect levels allowed in the data set that have 
larger values are often associated with chronic or C-CL PTVs, whereas the lower effect levels allowed in 
the data set were extrapolated from PTVs that were subchronic or acute NOAELs/NOECs, 
LOAELs/LOECs, or other effect levels (e.g., LD50s) with the use of UFs. The lower, extrapolated values 
are accepted in the GMM TRV data set because in screening-level ecological risk assessments, the use 
of a TRV that is conservative, rather than under-protective, is preferred (LANL 2012, 226715, 
Ref ID 2014). It is important to note that the nature of the data set distribution such as bimodality is 
evaluated for data sets with 10 or more chronic NOAEL (NOEC)-based effect levels, so for smaller data 
sets the reasonability of assessing true outliers is less.  
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Lowest LOAEL or LOEC 

This field is not applicable for CS TRVs; N/A is entered. The GMM TRV is compared to the lowest chronic 
LOAEL- or LOEC-based effect level derived from the GMM TRV data set (see section A-4.1.5) to 
determine whether it is protective of the most sensitive endpoint in the data set. If the GMM TRV is below 
the lowest LOAEL- or LOEC-based effect level, it is protective of all possible effects in the data set. 
However, the GMM TRV may be much less than the LOAEL- or LOEC-based effect level, and some 
consideration must be taken into account to determine whether it is overly protective. On the other hand, 
if the GMM TRV is greater than the LOAEL- or LOEC-based effect level, further investigation is needed to 
determine if the GMM TRV may not be protective enough. Examples of information to examine include 
what endpoint the LOAEL/LOEC or LOAEL- or LOEC-based effect level represents, whether it is more or 
less ecologically relevant than other endpoints in the data set, if there are other similar endpoints 
available and how their effect levels compare to the GMM TRV, and what original effect level was used to 
approximate the LOAEL- or LOEC-based effect level. The application of UFs may have made the chronic 
LOAEL- or (LOEC)-based effect level overly conservative; therefore, the GMM TRV may still be protective 
even though it is above the LOAEL (LOEC)-based effect level. This is further strengthened if it can be 
shown that the GMM TRV includes more ecologically relevant endpoints and chronic exposure durations.  

LANL CS TRV Comparison 

This field is not applicable for CS TRVs; N/A is entered. The GMM TRV is compared to the LANL CS TRV 
if one is available for the same chemical, organism, and exposure route/medium scenario of concern. It is 
noted whether it is above or below the LANL CS TRV and by how much. Justification is provided for the 
continued use of the GMM TRV if it is deemed reasonable. If not, justification is provided for using the 
LANL CS TRV or an alternative TRV. 

ORNL CS TRV Comparison 

This field is not applicable for CS TRVs; N/A is entered. The GMM TRV is compared to the ORNL CS 
TRV. It is noted whether it is above or below the ORNL CS TRV and by how much. Justification is 
provided for the continued use of the GMM TRV if it is deemed reasonable. If not, justification is provided 
for using the LANL CS TRV or an alternative TRV. 

USEPA R6 CS TRV Comparison 

This field is not applicable for CS TRVs; N/A is entered. The GMM TRV is compared to the USEPA R6 
CS TRV. It is noted whether it is above or below the USEPA R6 CS TRV and by how much. Justification 
is provided for the continued use of the GMM TRV if it is deemed reasonable. If not, justification is 
provided for using the LANL CS TRV or an alternative TRV. 

SNL CS TRV Comparison 

This field is not applicable for CS TRVs; N/A is entered. The GMM TRV is compared to the SNL CS TRV. 
It is noted whether it is above or below the SNL CS TRV and by how much. Justification is provided for 
the continued use of the GMM TRV if it is deemed reasonable. If not, justification is provided for using the 
LANL CS TRV or an alternative TRV. 
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LANL T&E CS TRV Comparison 

This field is not applicable for CS TRVs; N/A is entered. The GMM TRV is compared to the LANL T&E CS 
TRV. It is noted whether it is above or below the LANL T&E CS TRV and by how much. Justification is 
provided for the continued use of the GMM TRV if it is deemed reasonable. If not, justification is provided 
for using the LANL CS TRV or an alternative TRV. 

Note: More comparisons of the LANL TRV to other published TRVs may become necessary if a LANL 
TRV is developed and there exists a TRV from another organization not mentioned above (e.g., 
USACHPPM TRVs). Comparison fields will be added should this situation arise. 

Associated References 

A button is clicked to bring up a pop-up form for entry of Ref IDs cited in any of the fields above. First, the 
Part 3 Record ID is copied from the main data entry form and pasted into the Part 3 Record ID field of this 
new pop-up form. If references other than the primary toxicity study noted in the Primary Toxicity Paper 
Reference ID field are noted in the Discussion, Uncertainty Factor(s), Calculations, Data Set Distribution, 
Lowest LOAEL (LOEC) Comparison, or Other Published TRV Comparison fields, the Ref IDs for these 
are listed in the appropriate spaces. If no other references were mentioned, the default Ref ID is 0001. 

A-5.0 PTSE PART 4, TOXICITY REFERENCE VALUE APPROVAL 

After new GMM or CS TRVs are developed, the summary report Excel files containing the tables and 
graphs are sent to the EP Directorate’s Risk Assessment Team for review. Based on their areas of 
knowledge and expertise, Risk Team members return comments, usually done in tracked-changes mode 
in the TRV summary report in Word, on TRV derivation methods, approximations of effect levels, 
chemical bioavailability, biological test organism or screening receptor information, etc. Sometimes their 
judgment may lead to an exception where a CS TRV may be used in spite of the availability of a GMM 
TRV. This may be done if the GMM TRV is judged to be under-protective of sensitive organisms to a 
particular chemical. Other times, Risk Team members may suggest a change from a GMM TRV to a 
subset GMM TRV, which is based on a subset of the original data set for a particular chemical, receptor 
group, and exposure scenario of concern, based on their knowledge of the behavior of that chemical with 
organisms in the wild under certain conditions. The PTSE reviewers consider the Risk Team comments 
and revise the information as appropriate. Documentation of any deviations is provided in the appropriate 
places in the PTSE Part 3 process (TRV summary report), especially in the discussion field.  
(Samuels 1989, 089450) 

A-6.0 REFERENCES 

The following list includes all documents cited in this appendix. Parenthetical information following each 
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OBJECTIVE 

The objective of this process was to develop toxicity reference values (TRVs) for individual polycyclic 
aromatic hydrocarbons (PAHs) and dichlorodiphenyltrichloroethane (DDT) and metabolites using the 
toxicity data published in 2007 by the U.S. Environmental Protection Agency’s (EPA’s) ecological soil 
screening level (Eco-SSL) workgroup. These TRVs are used to calculate receptor ecological screening 
levels (ESLs) specific to Los Alamos National Laboratory (LANL or the Laboratory). 

BACKGROUND 

EPA’s Eco-SSL workgroup reviewed the primary literature to develop TRVs and Eco-SSLs for high and 
low molecular weight PAHs (Table B-1). This class of organic compounds is grouped into two condensed 
aromatic ring structures: those with low molecular weight compounds composed of fewer than four rings 
and those with high molecular weight compounds composed of four or more rings. The workgroup also 
developed TRVs and Eco-SSLs for DDT and metabolites as a group (Table B-2). 

Table B-1 

EPA Eco-SSL TRVs for PAHs 

Receptor Low Molecular Weight TRV High Molecular Weight TRV 

Soil invertebrates 29 mg/kg soil dry weight 18 mg/kg soil dry weight 

Mammals 170 mg/kg/d 0.615 mg/kg/d 

Birds Not available Not available 

Plants Not available Not available 

 

Table B-2 

EPA Eco-SSL TRVs for DDT and Metabolites 

Receptor DDT and Metabolite TRV 

Birds 0.227 mg/kg/d 

Mammals 0.147 mg/kg/d 

Soil invertebrates  Not available 

Plants Not available 

 

In accordance with its screening-level ecological risk assessment (SLERA) methods, the Laboratory 
generates TRVs for individual chemicals to be used to calculate Laboratory-specific receptor ecological 
screening levels (ESLs). Therefore, to remain consistent with the Laboratory’s SLERA methods, the 
chemical-group TRVs/ESLs derived by EPA were not adopted. The Laboratory is, however, using the 
primary toxicity values (PTVs) for birds, mammals, plants, and invertebrates (earthworms) for 
reproduction/development, growth, and survival endpoints that the EPA compiled with Eco-SSL 
methodology to derive Laboratory TRVs and ESLs per Laboratory methods.  

The EPA generates nationally accepted Eco-SSLs/TRVs through Eco-SSL methodology, and these 
toxicity values are considered to have a high confidence rating compared with other sources. Therefore, 
the Eco-SSL dataset is appropriate for use in the Laboratory’s primary toxicity study evaluation (PTSE) 
method, which is similar in many respects to the Eco-SSL method. One notable exception is that the 
Laboratory uses acute/subacute and subchronic data by applying exposure duration uncertainty factors 
(UFs) to extrapolate to a chronic effect level, while EPA excludes these data, even if they have an 
expectable evaluation score otherwise. EPA does this to focus their efforts on establishing a dose 



TRV Development Methods, Revision 1 

B-2 

protective of most species from adverse effects associated with long-term exposures and sublethal 
reproductive and growth effects. Another notable exception is that the Laboratory uses 
reproduction/development, growth, and survival endpoints to calculate a TRV, while EPA only uses the 
reproduction/development and growth endpoints to calculate the TRV. EPA then uses the survival 
endpoints in a comparative manner to evaluate the protectiveness of the TRV for lethality. 

The Laboratory has chosen to include, along with chronic studies, those of acute, subacute, and subchronic 
duration and to utilize reproduction/development, growth, and survival endpoints to minimize data gaps for 
toxicological information for chemicals of potential ecological concern (COPECs) in the SLERA process.  

The EPA PTVs are used to augment existing Laboratory PTVs compiled using the Laboratory’s PTSE 
method or to fill data gaps using the Laboratory’s PTSE method for Laboratory COPECs.  

METHODS 

Data acquisition: 

 PTVs reported in the EPA Eco-SSL reports for PAHs (EPA 2007, 253394) and DDT and 
metabolites (EPA 2007, 253393) were reviewed. 

Data coding – effect levels and endpoints: 

 Selected no-effect levels (no observed adverse effect levels [NOAELs]/no observed effect 
concentrations [NOECs]), low-effect levels (lowest observed adverse effect levels [LOAELs]/ 
lowest observed effect concentration [LOECs]), median-effect levels (effective doses for 50% of 
the population [ED50s]/effective concentrations for 50% of the population [EC50s]) and median 
lethality effect levels (lethal doses for 50% of the population [LD50s]/lethal concentrations for 50% 
of the population [LC50s]) data for individual PAHs and DDT and metabolites that are Laboratory 
COPECs (Table B-3) that represented reproduction/development, growth, or survival endpoints 
were selected for use in the Laboratory TRV data set. Table B-4 contains a description of 
endpoint group coding. 

Table B-3 

EPA Eco-SSL Toxicity Data for PAHs and 

DDT and Metabolites That Are Laboratory COPECs 

Molecular Weighta COPEC Receptor Groupb 

LMW Anthracene P 

HMW Benzo(a)pyrene M 

LMW Fluoranthene I 

LMW Fluorene I 

LMW Naphthalene M 

LMW Phenanthrene I 

HMW Pyrene I 

n/a DDT[4,4'-] B, M 

n/a DDE[4,4'-] B, M 

n/a DDD[4,4'-] B, M 
a 

LMW = Low molecular weight, HMW = high molecular weight, 
n/a = Not applicable. 

b 
P = Plant, M = mammal, I = invertebrate, B = bird.  
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Table B-4 

Laboratory Endpoint Groups 

Endpoint Group Description 

Reproduction/development Development or mortality measured in juvenile organisms or immature plants 
that were exposed to the chemical through parental exposure because it is 
considered to be a measurement of the ability of the parents to produce 
offspring that can develop into reproductive adults. Also, growth of a juvenile 
organism or immature plant that was directly exposed to the chemical 
because it reflects the potential for the juvenile or immature plant to develop 
normally into a reproductive adult. 

Survival Mortality in an adult organism or in a juvenile organism or immature plant 
directly exposed to the chemical because it is considered a measurement of 
the ability of the organism to survive to reproductive maturity. 

Growth Weight change for mature organisms is measured or a change occurs in size 
of a mature organism (e.g., height or root length of plants). 

 

Data coding - handling of repetitive values: 

 In the cases where Laboratory- and EPA-derived toxicity values exist from the same reference, 
the Laboratory-derived value(s) is used. The exception to this rule is if the Laboratory value is 
associated with Laboratory Tier 4 TRV data (Table B-5). Tier 4 TRV data are not included 
because this type of toxicity data was taken from secondary data sources other than the 
nationally accepted EPA Eco-SSL documents and is not considered appropriate for deriving 
higher tier Laboratory TRVs. Tier 4 TRV data are not included because of differences in the level 
of detail in documentation of the TRV derivation process compared with the Laboratory PTSE 
method. Only Tier 1, 2, and 3 TRV data are included in the Laboratory TRV data sets. Table B-5 
defines the Laboratory TRV tiers and their hierarchy for use in calculating TRVs/ESLs. 

 Only one effect type per reference per receptor/COPEC pair is included in the data set. Best 
professional judgment is used to select the most ecologically relevant and/or sensitive value per 
ecologically relevant endpoint category per study/reference. For example, if one experiment had 
three reproduction/development endpoints, one survival endpoint, and one adult growth endpoint, 
the most ecologically relevant and/or sensitive reproduction/development endpoint of the three 
available would be included in the data set along with the single survival and single growth 
change endpoints. This exclusion process minimizes the possibility of a TRV being skewed to the 
results of any particular study as a result of repetitive values for the same endpoint category 
within a study. 

Table B-5 

Laboratory TRV Tiers and Hierarchy for Use Calculating ESLs 

TRV Tier Description Hierarchy for Use 

1 Nationally accepted TRV (e.g., EPA Eco-SSL TRV) First 

2 Geometric mean (GMM) TRV derived through the PTSE process Second 

3 Critical study (CS) TRV derived through the PTSE process Third 

4 Secondary source TRV (e.g., Oak Ridge National Laboratory, 
Sandia National Laboratories) 

Fourth 
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Normalization of toxicity values to chronic no-effect levels: 

 All toxicity values were normalized to chronic no-effect levels (NOAELs/NOECs) using UFs for 
differences in exposure duration (Table B-6) and/or effect level per the Laboratory’s PTSE 
methods. Table B-7 indicates the UFs applied for various exposure durations and effect level 
combinations. 

 One exposure duration classification that is used that is not necessarily based on the actual 
chemical administration period is the chronic-critical life stage (C-CL) designation. A C-CL 
endpoint is equivalent to a chronic exposure endpoint regardless of the actual chemical exposure 
duration associated with the endpoint because it is more likely to capture effects that reflect 
critical life stages that are relevant to population success. For the purpose of deriving TRVs, a 
critical life stage is defined as a life stage associated with a chemical exposure occurring during 
the reproductive cycle of the test organism and/or during the development of the immature test 
organism. For an endpoint to be considered development, it has to fall into one of two scenarios 
in which measurements must reflect either the development of immature organisms that were 
exposed via parents or the development of immature organisms directly exposed to the chemical. 

Table B-6 

Exposure Duration Categories and IDs for Birds, Mammals, Earthworms, and Plants 

Duration Duration ID Birds and Mammals Earthworms and Plants 

Chronic C 91 days or more 7 days or more 

Chronic-critical life stage C-CL All reproduction/development endpoints 

Subchronic SC 14 to 90 days 3 to 6 days 

Acute A 13 days or less 2 days or less 

Single dose SD One-time administration One-time administration 

Not reported NR Not applicable Not applicable 

 

Table B-7 

Uncertainty Factors Applied to Derive Chronic NOAEL- or NOEC-based Effect Levels 

Type of Effect Level Available* 
UF Applied to Derive a TRV That Is a 

Chronic NOAEL- (NOEC-) Based Effect Level 

C-CL or C NOAEL (NOEC) 1 

C-CL or C LOAEL (LOEC) 10 

C-CL or C LD50 (LC50), ED50 (EC50) 100 

SC NOAEL (NOEC) 10 

SC LOAEL (LOEC), LD50 (LC50), ED50 (EC50) 100 

A or SD NOAEL (NOEC) 100 

A or SD LOAEL (LOEC), LD50 (LC50), ED50 (EC50) 100 

*C = Chronic, SC = subchronic, A = acute, SD = single dose. 
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Calculation of TRV: 

 A Tier 2 GMM TRV was calculated per Laboratory PTSE methods (Equation B-1) when there 
were three or more PTVs for a particular COPEC and receptor group. A CS TRV was derived per 
Laboratory PTSE methods when there were less than three PTVs for a particular COPEC and 
receptor group.  

GMM TRV = nth root of (EL1 x EL2 x EL3 x …ELn) Equation B-1 

Where n is greater than or equal to 3, and each effect level (EL) represents a chronic NOAEL-
based effect level for an oral ingestion exposure for an ecologically relevant effect (i.e., 
reproduction or development, survival or adult body weight or size changes). 

RESULTS 

See individual TRV summary reports and supporting PTSE documentation in the ECORISK Database 
(LANL 2012, 226667). 

Table B-8 contains TRVs generated through this process. 

Table B-8 

TRVs 

Molecular 
Weighta COPEC 

Receptor 
Groupb GMM TRVc CS TRVc 

LMW Anthracene P 6.88 n/ad 

HMW Benzo(a)pyrene M 5.58 n/a 

LMW Fluoranthene I 10.2 n/a 

LMW Fluorene I 3.7 n/a 

LMW Naphthalene M 14.3 n/a 

LMW Phenanthrene I 5.5 n/a 

HMW Pyrene I 10.6 n/a 

n/a DDD B 0.016 n/a 

n/a DDD M 5.83 n/a 

n/a DDE B 0.48 n/a 

n/a DDE M 9.02 n/a 

n/a DDT B 2.01 n/a 

n/a DDT M n/a 0.139 
a
 LMW = Low molecular weight, HMW = high molecular weight. 

b
 P = Plant, M = mammal, I = invertebrate, B = bird.  

c
 Units are mg/kg for receptor groups I and P and mg/kg/d for receptor groups B and M. 

d
 n/a = Not applicable. 
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SUMMARY 

Based on the primary toxicity data available in EPA’s Eco-SSL 2007 reports for PAHs (EPA 2007, 
253394) and DDT and metabolites (EPA 2007, 253393), the Laboratory was able to augment existing 
PTSE method derived data sets or fill Laboratory COPEC TRV data gaps for 10 COPEC/receptor group 
pairs. GMM TRVs were derived for 2 high molecular weight PAHs (benzo[a]pyrene/mammal and 
pyrene/invertebrate [earthworm]), 2 low molecular weight PAHs (fluorene/invertebrate [earthworm], 
naphthalene/bird, and naphthalene/mammal), DDD/bird, DDD/mammal, DDE/bird, DDE/mammal, 
DDT/bird, and DDT/mammal. 
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