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This literature review of the risk assessment 

process addresses both ecological and human receptors.  

5The review covers the risk assessment literature including 

methodology, analysis, interpretation, uncertainty, and 

regulatory guidance.  Companion reviews in this volume 

that address the effect of pollutants and their fate and 

transport processes in the aquatic environment overlap the 

discipline of risk assessment and, therefore, the reader is 

urged to review these sections as they will not be covered 

in this review.  The focus of the review is on the risk 

assessment process as it is applied to human health and 

ecosystems, site remediation, and natural resources.  The 

objective is to provide an overview of the scope of the 

literature published in 2006. 
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General 

 In a topical mini-monograph that evaluated 

human health effects caused by climate change, Ebi et al. 

(2006a) proposed a method to assess impacts to human 

health and potential adaptation strategies, policies, and 

measures that could be used to reduce those impacts.  The 

assessments are structured to be conducted at the country 

level, to provide information for policy makers, and to 

provide information to the United Nations Framework 

Convention on Climate Change.  Campbell-Lendrum and 

Woodruff (2006) applied a standardized comparative risk 

assessment method to evaluate worldwide health 

consequences of climate change, to provide input to 

decision making with respect to greenhouse gas emissions, 

and in a regional assessment of an area of the Pacific 

Ocean.  They concluded that risk assessment methods used 

to evaluate climate change need to include traditional 

epidemiologic approaches, but also need to consider the 

inherent characteristics of climate change, including the 

long-term and uncertain nature of the exposure and others.  

The effects of climate change on human health in Cuba 
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were evaluated by Ortiz Bultó et al. (2006) and included a 

study of climate-dependent diseases, current adaptation 

strategies, and potential costs associated with continued 

climate change.  Casimiro et al. (2006) conducted a study 

in Portugal that included an evaluation of heat-related 

mortality, health effects caused by air pollution, and 

specific vector borne diseases to investigate the effects of 

climate change on human health.  The results predicted that 

the measured effects of climate change will increase in the 

absence of effective adaptation strategies.  The effects of 

climate change in small island states was studied by Ebi et 

al. (2006b) in an effort to provide recommendations to 

anticipate and prepare for climate change in this area 

perceived to have significant vulnerability.  Furgal and 

Seguin (2006) evaluated the effects of climate change and 

the vulnerability of the northern Aboriginal communities in 

Canada based on a review of two projects that used a 

community-based dialogue approach in two Inuit regions of 

the Canadian Arctic.  The study concluded, as in general 

did the others in this monograph, that the evaluation of 

climate change-related health effects and the associated 

human health vulnerability should be further studies using a 

participatory framework that considers the ability for the 

local regions to develop adaptive strategies. 

The effect of temperature extremes on mortality 

was studied by Medina-Ramon et al. (2006) using mortality 

and weather data from 50 U.S. cities over a period from 

1989 to 2000.  The researchers determined that there were 

several subpopulations and mortality causes that were 

particularly susceptible to effects of extreme temperature.  

Temperature extremes and related health effects also were 

examined by Filleul et al. (2006) based on an evaluation of 

mortality data, temperature and ozone levels recorded for 

nine cities in France during August 2003.  The study results 

showed heterogeneous effects across the nine cities and 

confirmed that the concentrations of ozone had a non-

neglible effect on human health. 

The variability in physical constant parameter 

values (e.g. molecular weight, melting point, Henry’s law 

constant) from multiple standard data sources was 

evaluated by Marino (2006).  Both the identified disparity 

of constants between sources and the magnitude of these 

differences were significant and these variances could 

affect potential risk estimates. 

 

Ecological 

Problem Formulation and Methodology.  Vyas 

et al. (2006) conducted two laboratory subacute dietary 

toxicity tests and one outdoor subacute dietary toxicity test 

to determine the effectiveness of the USEPA deterministic 

risk assessment model for evaluating the potential of 

adverse effects to birds in the field. Their overall objective 

was to further test the reliability of the USEPA assessment 

method for predicting adverse effects of insecticide 

applications to birds in the field. Vyas et al. (2006) 

concluded that the response of goslings in the laboratory 

and field illustrated the significant difference that can occur 

between a laboratory-derived estimate of risk and the 

observed response of birds in the field. 

  Eggs, nestlings, and adults of the eastern bluebird 

(Sialia sialis) and house wren (Troglodytes aedon) were 

collected at a polychlorinated biphenyl (PCB)–
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contaminated site and a reference location on the 

Kalamazoo River (Neigh et al., 2006a).  The exposures of 

the two species studied were different, which suggests that 

terrestrial-based insectivorous passerine species, foraging 

in the same area, may have differential exposure to PCBs 

depending on specific foraging techniques and the insect 

orders that are targeted (Neigh et al., 2006a). 

Scheifler et al. (2006) evaluated the transfer of 

cadmium, copper, nickel, lead, and zinc in a soil–plant 

(lettuce, Lactuca sativa)–invertebrate (snail, Helix aspersa) 

food chain during a microcosm experiment using two 

agricultural soils, polluted and unpolluted.  Their results 

suggest that a nonnegligible part of metals accumulated in 

snail tissues may come from the soil and not from the food, 

which usually is considered to be the major (if not the only) 

exposure source for terrestrial organisms (Scheifler et al., 

2006). 

Weight-of-evidence approaches have been used 

in ecological risk assessment for many years by integrating 

various types of data (e.g., from chemistry, bioassay, and 

field studies) to make an overall conclusion of risk (Hull 

and Swanson, 2006). Hull and Swanson (2006) developed a 

sequential analysis of lines of evidence (SALE) approach 

that advances the practice of weight-of-evidence and 

should assist risk managers by allowing their decisions to 

be based on a sequential, flexible, and transparent process 

that includes direct toxicity risks, indirect risks (via 

changes in habitat suitability), and the spatial and temporal 

factors that can influence the risk assessment. 

Landis (2006) describes the need for selecting 

population-scale assessment endpoints rather than the 

current approach which focuses on population-level 

assessment endpoints.  The benefits of population-scale 

assessment endpoints are a more descriptive endpoint, and 

one that incorporates spatial and temporal heterogeneity.     

A spatial and temporal analysis was conducted by 

Mineau and Whiteside (2006) to investigate insecticide 

impacts on lethality to birds in the United States.  A general 

decline in risks to avian fauna from insecticides was 

reported, and the highest measured risks to birds occurred 

in the southeastern United States with the highest risk crops 

being corn and cotton. 

An evaluation of suitable statistical methods for 

calculating 95 percent upper confidence limits when 

chemical data contain 15 to 50 percent, or 50 to 80 percent, 

of the samples with concentrations that were qualified as 

nondetected samples was conducted by Sinha et al. (2006) 

using Monte Carlo simulations.  The approach is a more 

statistically valid method for evaluation of chemicals of 

potential concern during the risk assessment process when 

site chemical data have nondetected samples in high 

percentages. 

Saloranta et al. (2006) compare two models for 

the estimation of food web bioaccumulation of dioxins and 

furans, the power of size (POS) and Gobas, using 

concentrations in field contaminated biota from sediments 

of the Frierfjorden fjord in southern Norway.  Comparisons 

between models and between each model and actual 

measured biota concentrations showed little variation, but 

the accuracy of models are highly dependent on accurate 

pore water concentration measurements. 
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Kapo and Burton (2006) developed a method for 

diagnosing aquatic ecosystem impairment based weights-

of-evidence approach that used a Geographic Information 

System.  A weighted logistic regression was used to 

determine the weight of impact from individual stressors in 

multiple stressor lotic environments using a model 

watershed in Ohio, United States. 

Jansch et al. (2006) compared laboratory toxicity 

data to terrestrial model ecosystems (TME) and field data 

to estimate risks from pesticides to higher-tier effects 

concentrations.  TME was recommended by Jansch et al. 

(2006) as a method to interpret and make higher-tier 

multispecies extrapolations as a complement to the 5 

percent hazardous concentration approach used when 

toxicity data is abundant. 

Rhomberg and Lewandowski (2006) looked at 

cross-species extrapolation factors to scale oral doses 

across species for non-carcinogenic endpoints as well as 

how metabolic data can be factored into the dose 

extrapolation process.  This study shows that empirical and 

allometric approaches provide evidence that toxicological 

risks are equal when daily oral doses are proportional to 

body weight raised to the ¾ power. 

Ahlers et al. (2006) investigated the validity of 

acute to chronic ratios (ACRs) used in the ecological risk 

assessment of organic contaminants.  Findings indicate that 

the ACRs currently used in the European Union often 

exceed the accepted safety factor of 100 and can be as high 

as 4000, and that life-cycle tests are the best way to 

determine toxic effects on a long-term basis. 

Babut et al. (2006) describe a method for 

evaluating risk to aquatic ecosystems from disposal of 

dredged materials.  The methodology follows a multi-

component four-tied approach.  Step one involves a 

development of a hazard quotient based on probable effects 

concentrations and, depending on the magnitude of the 

quotient, the process stops (no risk),  moves on to tier two 

that incorporates biotests, tier three that incorporates a 

battery of biotests, or to tier four where management 

options are chosen. 

An in vitro study performed by Gong et al. 

(2006) was conducted using individual grains of the wheat 

Triticum aestivum, and using conventional seed 

germination and seedling growth toxicity tests to determine 

the acute phytotoxicities and genotoxicity of DDE either 

spiked to soil or added to hydrophonic cultures.  By 

lowering bioavailability, the soil reduced the stress caused 

by the DDE on the wheat; inverse dose response 

relationships were detected between exogenous DDE levels 

and one of the following parameters: seed germination, 

seedling growth, and genotoxicity. 

Simpson et al. (2006) reviewed various 

techniques used to predict metal toxicity in sediments that 

have progressed to the point where the basic benthic 

ecosystem health can be protected, but the single value 

sediment quality guidelines will be ineffective for 

predicting the toxicity of metals in sediments.  This review 

illustrates that improvements are needed for measurements 

collected in the field and laboratory, recording of 

parameters that are influential for metal toxicity in 

sediments, as well as quantification of the metal exposure 
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routes and the relative contribution of dissolved and 

particulate sources to toxic effects which would improve 

the power of predictive models and the overall 

effectiveness of sediment quality guidelines for metals. 

Blocksom and Winters (2006) studied 

comparisons of existing lists of macroinvertebrate tolerance 

values (TV) with their resulting Hilsenhoff Biotic Index, 

and compared TV derivation approaches and bioassessment 

metrics to help determine their repeatability and sensitivity 

to disturbance.  It was determined that the methods used to 

develop the TVs are very difficult to repeat and therefore 

make the confidence in the TVs assigned to individual taxa 

to be limited. 

Ecological Effects and Exposure Assessment.  

Burkhard et al. (2006) present an approach for 

extrapolating field-measured biota–sediment accumulation 

factors (BSAFs) and bioaccumulation factors (BAFs) 

across species, time, and/or ecosystems. This approach, 

called the hybrid bioaccumulation modeling approach, uses 

mechanistic bioaccumulation models to extrapolate field-

measured bioaccumulation data (i.e., BSAFs and BAFs) to 

new sets of ecological conditions.  

Anderson and Lee (2006) reviewed different 

biomarker studies that were used to identify stress levels on 

marine organisms in order to determine an appropriate 

biomarker to be used in an oil spill risk assessment in the 

marine environment.  The most useful biomarker of 

petroleum is the bile fluorescent compounds (FAC) 

response in fish; however, very few of the biomarkers 

currently being used are linked to any of the higher order 

biological effects such as reproductive failure or toxicity. 

The factors influencing the bioavailability of 

nickel, including origin, localization and soil properties, 

were investigated by Echevarria et al. (2006) using 100 

different soils from around the world.  The authors show 

that pH is the single most important factor when 

determining nickel bioavailability and further conclude that 

the bioavailability can be closely estimated by diethylene 

triamine pentaacetic acid extraction of the soil as measured 

by the isotopic exchange kinetics method. 

Antunes et al. (2006) describe the challenges in 

the implementation of the biotic ligand model (BLM) to 

predict bioavailability and uptake of metals to plants from 

soils.  The authors conclude that the largest hurdle in 

developing a terrestrial BLM for plants is the ability to 

accurately calculate the amount of metal transferred to the 

shoots of the plant, but other factors such as kinetics, 

cationic competition, and metal speciation in soils also 

need to be considered in the model for the successful 

prediction of bioavailability.    

Bradham et al. (2006) examined the effect of soil 

properties on the bioavailability and toxicity of lead to 

earthworms using field soils with a wide range of soil 

properties that were amended with the same total 

concentration of lead (2 000 mg/kg dry wt). The ranges of 

responses observed in the present study were the result of 

differences in lead bioavailability caused by lead 

interactions with the physicochemical matrix of the soil, 

and the authors noted that certain soil properties mitigated 

contaminant bioavailability and toxicity to ecological 

receptors (Bradham et al., 2006). 
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Bioavailability and desorption of five polycyclic 

aromatic hydrocarbons from freshwater sediments of the 

Anacostia River (Washington, DC) were measured by Liu 

et al. (2006).  Biota-sediment accumulation factors were 

determined experimentally and compared with values 

available in the literature.  Results of uptake and desorption 

experiments indicate steady state for uptake is governed by 

pore water equilibrium concentrations and field 

contaminated sediments were highly resistant to desorption.    

Suedel et al. (2006) describe the implications for 

understanding and considering metal bioavailability and 

speciation when trying to characterize ecological risks from 

metals.  A case study was completed using lead and 

chromium contaminated soils where a screening level 

assessment indicated ecological risks, but that assessing the 

bioavailable fraction of the metals permitted ecological 

protection while increasing cleanup concentrations levels. 

The relationship between lead phytoavailability 

and phytotoxicity and soil properties was investigated by 

Dayton et al. (2005).  Results of bioaccumulation and 

growth experiments involving soils spiked with 2 000 

mg/kg lead on Lactuca sativa (lettuce) indicate that 

increasing organic carbon and cation-exchange capacity 

reduces metal bioavailability and bioaccumulation, and 

thus show the need for consideration of soil properties in 

risk management decisions. 

Fuchsman et al. (2006) conducted an in-depth 

evaluation of polychlorinated biphyenyl (PCBs) aquatic 

toxicity and organic carbon partitioning to predict sediment 

effect concentrations using the equilibrium partitioning 

approach. Several lines of evidence were reviewed and the 

authors concluded that none of the lines of evidence 

support previously proposed, empirical sediment-quality 

guidelines for PCBs.  

Phillips et al. (2006) conducted a solid-phase 

sediment toxicity identification evaluation on bulk 

sediments from Orcutt creek in the lower Santa Maria 

River Watershed, California, United States.  The findings 

of the toxicity identification evaluation implicate pyrethroid 

insecticides; however, the organophosphate pesticide 

chlorpyrifos was also attributing to sediment toxicity. 

Anderson, et al. (2006) assessed water and 

sediment quality in the Santa Maria River Watershed in 

California, United State.  Toxicity testing of Ceriodaphnia 

dubia and Hyalella azteca, along with toxicity 

identification evaluation procedures, chemical analysis and 

benthic macroinvertebrate community analysis was used to 

determine impairment, which showed that significant 

impacts were caused by chlorpyrifos and pyrethroid 

pesticides from agricultural runoff. 

Johnson et al. (2006) used a whole effluent 

toxicity based approach to determine environmental risks 

of sodium hypochlorite when combined with raw sewage, 

noting that increased halogenated organics were found to 

occur.  However, differences in toxic effects were not 

observed between control and chlorinated treatments using 

various bacteria, algae, or invertebrate toxicity endpoints. 

The goal of the study by Hawthorne et al. (2006) 

was to evaluate the proposed methods to determine the 34 

polyaromatic hydrocarbons in sediment samples and 

investigate the effects of common analytical approaches for 

both pyrogenic and petrogenic polyaromatic hydrocarbons 
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on the toxicity units predicted using the proposed U.S. EPA 

narcosis risk model.  Although a high amount of 

uncertainty is associated with predicting the total 

polyaromatic hydrocarbons’ toxicity units based on the 

measure sof only parent polyaromatic hydrocarbons for 

sediments, the study demonstrated that the uncertainty can 

be greatly reduced when the sediments are collected from 

areas containing primarily pyrogenic polyaromatic 

hydrocarbons, such as those associated with manufacture 

gas plant sites. 

In order to determine whether artificial or natural 

soils are more relevant for evaluating risks to earthworms, 

springtails, and plants, Rombke et al. (2006) evaluated the 

reproduction and growth of three standard species in nine 

natural soils and  Organization for Economic Cooperation 

and Development (OECD) artificial soil.  The results varied 

based on the testing of natural soils, the OECD artificial 

soil, or the inclusion of an additional safety factor such as 

the EC50 in current risk assessment schemes focusing on 

no-observed-effect concentrations (Rombke et al. 2006). 

Kapustka et al. (2006) conducted toxicity tests to 

set ecological soil screening levels for cobalt and nickel 

following the American Society for Testing and Materials 

international E1963-98 Standard Guide for Conducting 

Terrestrial Plant Toxicity Tests. Threshold responses 

interpreted as the EC20 for each species endpoint were 

calculated from regression analyses and the geometric 

mean of the EC20 values (excluding emergence, mortality, 

and nodule numbers) for each species, and resulted in 

values of 30.6 mg/kg for cobalt and 27.9 mg/kg for nickel. 

Using laboratory-reared snails (Helix aspersa 

aspersa), Vaufleury et al. (2006) describe how the effects 

of contaminants on survival and growth of snails can be 

evaluated in laboratory bioassays.  They conclude that 

snails are easy to handle even by nonspecialists and allow 

repeatable results if basic recommendations are respected, 

such as the size of snails or preparation of the test,  and 

note that their work validates survival and growth 

inhibition of snails as endpoints to assess the effect of 

pollutants. 

Frampton et al. (2006) conducted an analysis of 

species sensitivity distributions and 5 percent hazardous 

concentrations in an attempt to determine the reliability of 

pesticide data and test species used in the risk assessment 

process.  Findings include major differences in the 

sensitivities to pesticides between the earthworn Eisenia 

fetida and the arthropod Folsomia candida, and recommend 

using F. candida as a regular test species when conducting 

toxicity tests for pesticides because the species is much 

more sensitive to this group of toxicants. 

Kuperman et al. (2006) investigated the effects of 

the metals antimony, barium and beryllium on reproduction 

of Folsomia candida, Eisenia fetida and Enchytraeus 

crypticus to fill data gaps necessary for the development of 

US EPA Eco-SSL values, which are used in soil screening 

during ecological risk assessments.  Implications of the 

study include the necessity of multiple species testing for 

the development of ecotoxicological benchmarks as shown 

by the variation in toxicity between metals and species in 

this study. 
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Hagger et al. (2006) describe the utility of the 

integration of biomarkers into the risk assessment process, 

and describe the controversial history of biomarkers and the 

significance of biomarkers relevant to contaminant 

exposure.  They address the need for use of biomarkers as a 

line-of-evidence when considering a weight-of-evidence 

approach to risk assessment rather than a stand alone tool 

for assessment.  

Forbes et al. (2006) give a critical review of 

ecotoxicogenomics, the use of genetic biomarkers for 

ecotoxicological assessment, and describe the practical uses 

in the field of risk assessment.  The authors conclude that 

although significant advances have been made in the field, 

the assessment of ecological impairment cannot be 

determined by biomarkers alone and that research should 

focus on other methods for diagnosing ecosystem 

impairment at higher levels of biological organization. 

 Using an arsenic bioaccumulation database, 

Williams et al. (2006) identified 12 studies of arsenic 

bioaccumulation in freshwater fishes to explore the 

differences between field generated bioaccumulation 

factors (BAFs) and laboratory generated bioconcentration 

factors (BCFs) along with how they relate to arsenic 

concentrations in water.  It was indicated that 

concentrations in tissue and BAFs could be power 

functions of the arsenic in water which may show that high 

BCF values occur at low background levels and could 

decrease when environmental concentrations rise above the 

ambient range. 

Along the Kalamazoo River, Michigan, Neigh et 

al. (2006b) studied the dietary exposures of passerine birds 

exposed to polychlorinated biphenyls (PCBs) in the 

terrestrial and aquatic food webs to evaluate the risk of 

PCBs causing population level adverse effects on the birds.  

Birds that consumed primarily terrestrial insects had a 

lower exposure to PCBs compared to birds that consumed 

primarily aquatic insects; however, it was concluded that 

by considering the multiple lines of evidence approach, the 

current concentration of PCBs in the various food chains 

were not the cause of population-level adverse effects on 

the birds in this study. 

Modeling and Probability Simulations.  Jian-

Ying Hu and Yao (2006) introduced a probabilistic method 

for quantitatively evaluating the effects of chemical 

pollutants in the environment on a wildlife population, and 

applied that method to assess the ecological risk to a night 

heron (Nycticorax nycticorax) population exposed to 

dichlorodiphenyltrichloroethane (DDE) in Tai Lake, China. 

The authors used the magnitude of the difference between 

the intrinsic rates of increase under contaminant-free and 

contaminated conditions to reflect the exact extent of 

chemical effects at the population level (Jian-Ying Hu and 

Yao 2006). 

Mokhtari and Frey (2006) focused on six 

sampling-based sensitivity analysis methods that were 

applicable to risk assessment models with two-dimensional 

probabilistic frameworks, using a microbial food safety 

process risk model.  They found that two-dimensional risk 

models may be confounded by uncertainty but can 

differentiate between important inputs and unimportant 

inputs, and that rank-based methods give greater insights 

by producing clear distinctions and smaller uncertainty; and 
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regression-based methods are capable of providing insight 

to interactions and nonlinearities in the model. 

Chiu and White (2006) compare the results of a 

physiologically-based pharmacokinetic (PBPK) model and 

a steady-state analysis for volatile organic compounds to 

determine if a simplified steady-state solution reproduces 

similar outcomes as the complex, multi-component PBPK 

model for route-to-route extrapolation in EPA’s 2000 risk 

assessment for vinyl chloride.  This study, as well as other 

more specific studies, indicated that the steady-state 

solution exactly reproduces the PBPK model and either 

reproduces or closely approximates the solutions of other 

PBPK models; cross-species extrapolation and intraspecies 

will be evaluated in subsequent evaluations. 

Monte Carlo techniques are increasingly used in 

pesticide exposure modeling to evaluate the uncertainty in 

predictions arising from uncertainty in input parameters, 

and to estimate the confidence that should be assigned to 

the modeling results.  Using these techniques, Beulke et al. 

(2006) conducted a study in which six modelers made 

choices regarding the type and parameterization of 

distributions assigned to degradation and sorption data for 

an example pesticide, the correlation between the 

parameters, the tool and method used for sampling, and the 

number of samples generated, and demonstrated that 

subjective choices made in Monte Carlo modeling 

introduce variability into probabilistic modeling. 

Using a GIS approach, Pfleeger et al. (2006) were 

able to identify those areas in the United States having the 

greatest potential risk for exposure from the movement of 

herbicides off-target based on current patterns of herbicide 

use.  They additionally noted that risk assessors could use 

this approach for evaluating risks associated with a new 

pesticide by locating those areas in the country where the 

pesticide is expected to be used on specific crops.  This 

approach constitutes a major departure from current 

registration practices because it advocates test flexibility 

and a reduced need for extrapolating data to untested 

species or stages of development. It emphasizes the 

problem formulation phase of risk assessment to generate 

data pertaining to biota common to a particular region of 

interest. 

Supplement 1 to the April 2006 Environmental 

Health Perspectives included a monograph introduced by 

Jobling and Tyler (2006) focusing on the ecological 

relevance of wildlife endocrine disruption brought on by 

exposure to various chemicals.  The monograph includes 

research on the effects of endocrine disruption in wildlife, 

an examination of multicausality and the effects of 

mixtures, articles describing new approaches to assessing 

the effects of endocrine disruptors, discussion of low-dose 

effects, and research on protection of wildlife from further 

exposure. 

According to Etterson and Bennett (2006), the 

popularity of using population models for wildlife risk 

assessment has increased, and due to the high cost of 

demographic data to collect, researchers are using surrogate 

data from published scientific literature to fill the data gap.  

By using surrogate data inferential errors have the potential 

to be present, but it is believed that by using methods from 

other disciplines such as life-history theory, meta-analysis, 
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and Bayesian statistics, the inferential errors can be 

reduced. 

Risk Characterization and Management.  

Wenning et al. (2006) review the importance of linking risk 

assessment to a cost-benefit analysis and discuss two types 

of risk, engineering and biological, that deserve careful 

consideration when evaluating sediment remedy 

alternatives.  The evaluation of remedy implementation 

risks addresses predominantly short-term engineering 

issues, such as worker and community health and safety, 

equipment failures, and accident rates, while the evaluation 

of residual risks addresses predominantly longer-term 

biological and environmental issues, such as ecological 

recovery, bioaccumulation, and relative changes in 

exposure and effects to humans, aquatic biota, and wildlife. 

Scott-Fordsmand and Damgaard (2006) 

examined whether it is possible to estimate the magnitude 

of probable effects (with uncertainty estimates) on all 

species when only single treatment data are known.  They 

concluded that the proposed species effect distribution 

approach introduced uncertainty estimates into the risk 

assessment of data from single treatment scenarios and can 

estimate the maximum effect (e.g., % mortality) on, for 

example, 95% of all species with a given certainty (Scott-

Fordsmand and Damgaard, 2006).  

 

Human Health 

Methodology.  Ofungwu and Eget (2006) 

presented a methodology for applying existing models to 

estimate emissions of residual landfill hazardous 

compounds, and to quantify associated health risks.  They 

describe an approach that includes estimating post-

development airborne contaminant concentrations from 

residual landfill emissions. 

Bright et al. (2006) studied human health risk 

estimates for sites with contaminated soils with biases in 

the distribution of contaminants across soil particle sizes, 

the size range of particles in soils and dusts that are 

environmentally available, and factors that influence 

desorption from particles and uptake into humans.  The 

studies show that the distribution across particle sizes of 

contaminants of concern should be observed along with the 

size fractions most critical to human exposure. 

Reasonable worst-case risk assessment methods 

were applied by Peterson et al. (2006) to evaluate the 

potential population risks due to outbreaks of West Nile 

Virus and due to exposure to insecticides used to managed 

the disease-carrying mosquitos.  The results determined 

that the potential risk associated with exposure to West 

Nile Virus was higher than the potential health risks 

associated with exposure to the insecticides noting that the 

insecticides risk was low and not likely to exceed a level of 

concern.  Gulson and Wong (2006) propose the use of 

stable isotopic tracers to evaluate the absorption of 

nanoparticles such as zinc and titanium, common 

ingredients in sunscreen products, as a method to measure 

exposure to nanoparticles in personal care products. 

Using a cohort of workers determined to be 

highly exposed to polychlorinated biphenyls (PCBs), 

Prince et al. (2006) studied mortality due to specific 

cancers as a means of evaluating the response to exposure.  

The study confirmed a previously established link between 
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PCB exposure and liver cancer mortality and also 

demonstrated a link between PCB exposure and prostate 

cancer mortality. 

The maximum likelihood estimation and 

bootstrap simulation was used by Zhao and Frey (2006) 

and applied to various cases of censored air toxic emission 

factors.  Censored values in the emission factor data ranged 

from 4 to 80 percent and sample size as well as inter-unit 

variability were factors that influenced the estimated 

uncertainty in the mean of censored data. 

Vasquez et al. (2006) applied a mental model and 

created four influence diagrams for the Mayer Ranch area 

of the Tar Creek Superfund site in Ottawa County, 

Oklahoma in order to determine the health risks from 

exposure to heavy metals.  This research came to the 

conclusion that the site has a high level of complexity and 

that the most influential transport pathways include ground 

and surface water pathways by either becoming exposed to 

the water directly or by ingesting plants or animals that 

have consumed the contaminated water. 

Samaniac et al. (2006) evaluated the incidence of 

cancer among a cohort of pesticide applicators in North 

Carolina and Iowa that were exposed to dicamba.  It was 

determined that there was no association between exposure 

and the overall incidence of cancer and no strong 

association with a specific type of cancer. 

The cancer risk for two groups of teenagers, one 

in New York city and one in Los Angeles, associated with 

exposure to urban air pollutants was studied by Sax et al. 

(2006) who determined that the median upper-bound 

lifetime cancer risks for volatile organic compounds 

(VOCs), chromium, arsenic, and nickel exceeded the U.S. 

Environmental Protection Agency (USEPA) benchmark of 

1 x 10-6.  The study also found that the USEPA tended to 

underestimate the potential cancer risk for nickel and 

arsenic. 

Catelinois et al. (2006) used the well documented 

relationship between radon exposure and lung cancer to 

evaluate the population risk in France and studied the effect 

of various risk models and uncertainty analysis on the 

outcome.  The study was based on cohorts of miners and 

analyses of residential case-control studies and relied on 

different exposure-response relationships from different 

epidemiological studies to conclude that the number of 

deaths due to lung cancer caused by exposure to radon was 

relatively stable across the study groups. 

Johnson (2006) conducted a screening level 

evaluation to monitor fine particulates surrounding an 

outdoor wood boiler (OWB) because of escalating public 

concerns over residential wood smoke exposure.  In the 

pilot study, an increasing problem of potential health risk is 

identified especially in view of patients with cardiac and 

respiratory health risks. 

Toxicity and Exposure Assessment.  Dietert 

and Piepenbrink (2006) reviewed the relevant literature to 

address a perceived data gap in exposure assessment – that 

of applying adult exposure assessment research and models 

to infants, both pre- and post-natal, to predict risk.  The 

article defends and confirms the importance of developing 

age-based exposure assessment methodologies that will 

address the potential for risk in the rapidly developing 

immune systems of newborns. 
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Various home water use activities were evaluated 

by Gordon et al. (2006) as a means of determining 

exposure to trihalomethanes which result from the water 

treatment and disinfection process.  The study involved 

collection of water, indoor air, blood, and breath samples 

and described positive associations between some water 

use activities and the concentrations of chlorinated 

compounds in breath or blood. 

Due to concern that the U.S. Environmental 

Protection Agency’s (EPA) 2005 calculation method for 

cancer slope factors was overly conservative, Subramaniam 

et al. (2006) compared slope factors calculated using the 

EPA’s 2005 default method to previous calculation 

methods using cancer bioassay information from 60 

chemicals listed in the EPA’s Integrated Risk Information 

System.  The comparison indicated that the EPA method 

for the cancer slope factor did not increase or decrease risk 

estimates.  

The ExpoFacts database is a compilation of 

exposure factor data, including food intake, time use, 

physiology, and demographic parameters, from 30 

European countries (Vuori 2006).  Using both non-

parametric and variance techniques, Borgonovo (2006) 

investigated the impact that assumptions of input variance 

have on the output variance.  The results of numerical 

examples indicate that output variance is not necessarily 

influenced by the inputs with the most variance.  

Mirabelli et al. (2006) studied the population 

characteristics of race and socioeconomic status in 

conjunction with the exposure of middle-school aged 

children to emissions from confined swine feeding 

operations in North Carolina.  The researchers determined 

that race and socioeconomic factors played a key role in the 

proximity of schools to concentrated animal feed 

operations thus creating a higher potential for in-school 

exposure for children in certain population groups. 

Nanoscale materials are of increasing interest to 

science and industry and Hardman (2006) focused on the 

available literature regarding potential toxicity associated 

with exposure to quantum dots, an engineered nanoscale 

product.  Hardman concluded that there are a number of 

potential factors associated with quantum dots, e.g., 

variability in size, charge, concentration, and outer coating 

bioactivity, among a number of others, that affect toxicity 

and may pose a risk to human health and the environment. 

Crawford-Brown et al. (2006) reviewed data 

published in 2005 by the National Research Council to 

analyze variability of risk resulting from perchlorate 

exposure for pregnant women and their unborn children.  

The results of the review suggested that a Maximum 

Contaminant Level of 24.5 micrograms per liter would 

protect the most sensitive subpopulations evaluated in the 

study. 

The causal link between exposure to diesel 

exhaust and chronic obstructive pulmonary disease (COPD) 

was examined by Hart et al. (2006) in a case-control study 

of railroad worker deaths in 1981 and 1982.  The study 

concluded that there was a relationship between diesel 

exhaust exposure and COPD mortality sufficient to warrant 

additional study. 

Measurements of serum immunoglobulins was 

used by Williamson et al. (2006) to evaluate the potential 
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health effects of people living near six Superfund sites in 

Kentucky, Texas, California, Nebraska, Massachusetts, and 

North Carolina.  The results of the study suggest a potential 

increase in IgA levels and the study concluded that further 

investigation should be conducted using more functional 

immunotoxicity testing in conjunction with individual 

exposure data. 

Yu et al. (2006) measured the bioaccessibilty of 

lead in house dust vacuumed from typical urban households 

employing a method currently used for heavy metals in 

contaminated soils to determine a more accurate dose for 

lead in gastric fluid (52.4 percent to 77.2 percent) and 

intestinal fluid (4.9 percent to 30 percent).  The 

bioaccessibility data of the two biofluids were then 

compared to the IEUBK default model inputs: the intestinal 

bioaccessibility data reasonably approximated the model 

default of 30 percent; however, the gastric bioaccessibility 

appeared to provide an upper bound that overcomes 

limitations in the model when child-specific data is not 

available. 

Hryhorczuk et al. (2006) studied the relationship 

between human exposure to mercury (using air monitoring 

data) as a result of spills during replacement of residential 

natural gas mercury regulators and urine mercury 

concentrations in homes in the Chicago area.  The results 

demonstrated a relationship between exposure to higher air 

concentrations of mercury and a positive bioassay response 

and confirmed that there was a risk of residential mercury 

exposure due to improper work procedures during regulator 

replacement. 

The relationship between air pollution caused by 

traffic and the incidence of otitis media in children was 

evaluated by Brauer et al. (2006) using data from the 

Netherlands and Germany.  The results indicated an 

association between traffic-related air pollution, including 

nitrogen dioxide, fine particles, and elemental carbon, and 

the incidence of otitis media. 

Chiu et al. (2006a) introduced a mini-monograph 

discussing the various scientific concerns regarding the 

human health risk assessment of trichloroethene (TCE).  

The research articles in the monograph included key 

scientific issues for TCE including the pharmacokinetics of 

TCE and its metabolites (Chiu et al., 2006b), TCE modes 

of action and effects with respect to tumor promotion in the 

liver and kidney (Caldwell and Keshava, 2006), TCE 

toxicity and the role of peroxisome proliferator-activated 

receptor agonism (Keshava and Caldwell, 2006), cancer 

epidemiology issues (Scott and Chiu, 2006).  The series 

provides an important update on the status of TCE toxicity 

and the future research needs. 

The effects of arsenic exposure on DNA repair, 

specifically nucleotide excision repair, were evaluated by 

Andrew et al. (2006) using two study populations in New 

Hampshire and Mexico with input data including individual 

exposure levels from drinking water and biological 

samples.  The study results, which included corroborative 

laboratory studies, showed an inhibition of DNA repair 

related to arsenic exposure.   

Chang et al. (2006) determined that occupational 

exposure to toluene exacerbated the effect of hearing loss 

in an environmental with elevated noise levels based on a 
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study of workers in an adhesive plant in the U.S. with 

exposure to both toluene and noise. 

The use of biomonitoring data to evaluate human 

exposure in the risk assessment process was the subject of a 

mini-monograph introduced by Albertini et al. (2006).  The 

monograph included six case studies that focused on the 

pesticides chlorpyrifos and malathion (Barr and Angerer, 

2006), polybrominated diphenyl ethers (Birnbaum and 

Cohen Hubal, 2006), perfluorooctanesulfonate (Butenhoff 

et al., 2006), diethyl phthalate and di (2-ethylhexyl) 

phthalate (Calafat and McKee, 2006), inorganic arsenic 

(Hughes, 2006), and methyl eugenol (Robison and Barr, 

2006).  The case studies discussed the applicability of using 

biomarkers to study the effects of exposure and included 

and evaluation of the public health uses of the 

biomonitoring data. 

Dose-Response.   Using statistical models to 

evaluate air pollution, weather, and mortality data across 98 

urban communities in the U.S. from 1987 to 2000, Bell et 

al. (2006) studies the effects of low concentrations of ozone 

on premature mortality.  The study demonstrated that 

exposure to ozone at low concentrations resulted in an 

increased risk of premature death and opined that steps 

were warranted to further reduce ozone concentrations in 

the U.S. 

Manassaram et al. (2006) conducted a literature 

review to evaluate available data on the relationship 

between concentrations of nitrates in drinking water with 

various health effects to evaluate the body of evidence in 

support of the current drinking water standard in the U.S.  

The study identified a lack of individual exposure data and 

resulting uncertainties in epidemiological studies, 

particularly for private well users, which were determined 

to be the population at highest risk of exposure to nitrates. 

The link between exposure to pesticides and the 

onset of Parkinson’s disease was studies by Brown et al. 

(2006) based on a review of published literature focusing 

on epidemiological evidence and toxicological evidence.  

The researchers determined that the existing weight of 

evidence supported a finding that there is a general 

relationship between pesticide exposure and Parkinson’s 

disease, but that the available research did not support the 

existence of a direct causal link or a link to exposure to a 

specific pesticide or class of pesticides. 

A study by Lu et al. (2006) used urinary 

biomonitoring combined with total organic food diets to 

evaluate pesticide exposure in elementary school-aged 

children in Seattle, Washington.  The results showed that 

consumption of an organic diet resulted in a immediate and 

substantial reduction in urinary concentrations of 

organophosphorus pesticides in the participating children 

and the concentrations of pesticides increased following the 

return of the children to their normal diets.  Child exposure 

to pesticides in a child care center setting were evaluated by 

Cohen Hubal et al. (2006) by studying the potential for 

dermal transfer from various surfaces.  The results 

indicated a wide variability in measurements of dermal 

loading from the different surfaces and that the upper-range 

values were consistent with the default value that was used 

by the U.S. EPA to assess child exposure to pesticides from 

contact with indoor surfaces. 
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Ruder et al. (2006) conducted an update of a 

previous study that examined mortality response to 

polychlorinated biphenyl (PCB) exposure in a cohort of 

capacitor manufacturing workers in Indiana where the 

original study showed an increased incidence in mortality 

related to melanoma and brain cancer.  The update 

confirmed the finding of the original study regarding the 

incidence of mortality and also determined that the 

incidence of melanoma did not have a relationship with 

estimated cumulative exposure and that there was not an 

obvious dose-response relationship for brain cancer and 

estimated cumulative exposure. 

Lamm et al. (2006) evaluated the effect of 

township as a confounding factor on the cancer risk related 

to arsenic exposure in drinking water in the blackfoot 

disease-endemic area of southwest Taiwan.  The 

researchers concluded that only three of the six townships 

studied showed significant bladder and lung cancer risks 

related to arsenic exposure, the other three had elevated 

incidences of bladder and lung cancer that were 

independent of the exposure to arsenic, thus demonstrating 

that township was a confounding factor in assessing the 

dose response relationship. 

The polychlorinated biphenyl (PCB) 

concentrations in cord serum of infants born to mothers 

living near a Massachusetts Superfund site were assessed 

by Choi et al. (2006) to study the effects of maternal 

exposure to PCBs over a 5-year period.  The results 

indicated several factors that affected the infant PCB levels 

including proximity, time of birth relative to the site 

remediation activities, and maternal habits such as 

consumption of meat and local dairy products, among 

others. 

A public health goal (PHG) for perchlorate of 0.6 

ppb was calculated by Ting et al. (2006) based on a review 

of animal and human toxicity data focusing on reduction of 

thyroidal iodide uptake as the endpoint for protection of 

human health as a result of drinking water exposures.  The 

PHG will be used by the California Department of Health 

Services in its efforts to develop a reasonable Maximum 

Contaminant Level for perchlorate in drinking water. 

Buffler et al. (2006) studied the effect of perchlorate 

exposure in drinking water on thyroid function in newborns 

using data from 287 California communities with average 

perchlorate concentrations less than or equal to 5 µg/l and 

24 communities with average perchlorate concentrations 

greater than 5 µg/l.  The researches did not demonstrate an 

association between measured thyroid effects and exposure 

at concentrations greater than 5 µg/l. 

Using a cohort of 175 children in Mexico City, 

Schnaas et al. (2006) examined the effects of prenatal 

exposure to lead on intellectual development.  The study 

showed a link between prenatal exposure to lead and a 

decrease in the tested IQ level; exposure at approximately 

28 weeks of gestation appeared to be the critical point. 

Mathematical models used in the quantification 

of risks associated with contaminated lands potentially 

underestimate the uncertainty related to the model inputs.  

Sander et al. (2006) states that rounding errors and 

distribution assumptions impact the outcome of a risk 

evaluation; that the magnitude of uncertainty may be 

greater than initially believed; and suggests that full 
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disclosure of uncertainties will help facilitate the decision 

making process.   

 Risk Characterization, Management, and 

Perception.  The effects of extremely low-frequency (ELF) 

electromagnetic fields on human health were studied by 

Kheifets et al. (2006) using ELF exposure distributions 

from different countries and dose-response data from two 

pooled studies, focusing on the incidence of childhood 

leukemia.  The researchers concluded that only a small 

fraction of childhood cases of leukemia could be 

attributable to ELF exposure worldwide, but that there were 

uncertainties in the ELF exposure estimates. 

 

References 

Ahlers, J., Riedhammer, C., Vogliano, M. Ebert, R., Kuhne, R. and 

Schuurmann, G. (2006) Acute to Chronic Ratios in 

Aquatic Toxicity-Variation Across Trophic Levels and 

Relationship with Chemical Structure. Env. Tox. Chem. 

25(11):2937-2945. 

Albertini, R.; Bird, M.; Doerrer, N.; Needham, L.; Robison, S.; 

Sheldon, L.; Zenick, H. (2006) The Use of 

Biomonitoring Data in Exposure and Human Health 

Risk Assessments.  Env. Health Persp., 114 (11), 1755-

1762. 

Anderson, J.W.; Lee, R. F.  (2006) Use of Biomarkers in Oil Spill 

Risk Assessment in the Marine Environment.  Hum. 

Ecol. Risk Assess., 12, 1192. 

Anderson, B., Phillips, B., Hunt, J., Worcester, K. Adams, M., 

Kapellas, N. and Tjeerdema, R. (2006) Evidence of 

Pesticide Impacts in the Santa Maria River Watershed, 

California, USA. Env. Tox. Chem. 25(4):1160-1170. 

Andrew, A. S.; Burgess, J. L.; Meza, M. M.; Demidenko, E.; 

Waugh, M. G.; Hamilton, J. W.; Karagas, M. R. (2006) 

Arsenic  Exposure is Associated with Decreased 

DNA Repair in Vitro and in Individuals Exposed to 

Drinking Water Arsenic.  Env.  Health Persp., 114 

(8), 1193-1198. 

Antunes, P., Kerkelaar, E., Boyle, D., Hale, B., Hendershot, W. 

and Voigt, A. (2006) The Biotic Ligand Model for 

Plants and Metals: Technical Challenges for Field 

Application. Env. Tox. Chem. 25(3):875-882. 

Babut, M., Delmas, H., Bray, M., Durrieu, C., Perrodin, Y. and 

Garric, J. (2006) Characterizing Risks to Aquatic 

Ecosystems: A Tentative Approach in the context of 

Freshwater Dredged Material Disposal. Integrated  Env. 

Assessment  Management. 2 (4):330-343. 

Barr, D.; Angerer, J. (2006) Potential Uses of Biomonitoring Data:  

A Case Study Using the Organophosphorous Pesticides 

 Chlorpyrifos and Malathion.  Env. Health Persp., 114 

(11), 1763-1769. 

Bell, M. L.; Peng, R. D.; Dominici, F. (2006) The Exposure-

Response Curve for Ozone and Risk of Mortality and 

the Adequacy of  Current Ozone Regulations.  Env. 

Health Persp., 114 (4), 532-536. 

Beulke, S.; Brown,C.D.; Dubus, I.G.; Galicia, H.;_ Jarvis, N.; 

Schaefer, D.; Trevisan, M. (2006)  User Subjectivity in 

Monte Carlo Modeling of Pesticide Exposure.  Environ. 

Toxicol. Chem., 25 (8), 2227-2236. 

Birnbaum, L. S; Cohen Hubal, E. A. (2006) Polybrominated 

Diphenyl Ethers:  A Case Study for Using 

Biomonitoring Data to Address Risk Assessment 

Questions.  Env. Health Persp., 114 (11), 1770-1776. 

Borgonovo, Emanuele. (2006) Measuring Uncertainty Importance: 

Investigation and Comparison of Alternative 

Approaches. Risk Analysis. 26(5)1349. 

Bradham, K.D.; Dayton, E.A.; Basta, N.T.; Schroder, J.; Payton, 

M.; Lanno, R.P. (2006)  Effect of Soil Properties on 



 

 
Water Environment Research, Volume 79, Number 10—Copyright © 2007 Water Environment Federation 

 

 

2186 

Lead Bioavailability and Toxicity to Earthworms.  .  

Environ. Toxicol. Chem., 25 (3), 769-775. 

Brauer, M.; Gehring, U.; Brunekreef, B.; de Jongste, J.; Gerritsen, 

J.; Rovers, M.; Wichmann, H. E.; Wijga, A.; Heinrich, 

J. (2006)  Traffic-Related Air Pollution and Otitis 

Media.  Env. Health Persp., 114 (9), 1414-1415. 

Bright, D. A.; Richardson, M. G.; Dodd, M. (2006) Do current 

Standards of Practice in Canada Measure What is 

Relevant to Human Exposure at Contaminated Sites? I: 

A Discussion of Soil Particle Size and Contaminant 

Partitioning in Soil.  Hum. Ecol. Risk Assess., 12, 591. 

Brown, T. P.; Rumsby, P. C.; Capleton, A. C.; Rushton, L.; Levy, 

L. S. (2006) Pesticides and Parkinson’s Disease – Is 

There a Link? Env. Health Persp., 114 (2), 156-164. 

Buffler, P. A.; Kelsh, M. A.; Lau, E. C.; Edinboro, C. H.; Barnard, 

J. C.; Rutherford, G. W.; Daaboui, J. J.; Palmer, L.; 

Lorey, F. W. (2006) Thyroid Function and Perchlorate 

in Drinking Water: An Evaluation Among California 

Newborns, 1998.  Env. Health Persp., 114 (5),  798-

804. 

Burkhard, L.P.; Cook, P.M.; Lukasewycz, M.T. (2006)  A Hybrid 

Empirical-Mechanistic Modeling Approach for 

Extrapolating Biota–Sediment Accumulation Factors 

and Bioaccumulation Factors Across Species, Time, 

and/or Ecosystems.  Environ. Toxicol. Chem., 25 (7), 

1946-1952. 

Butenhoff, J. L.; Olsen, G. W.; Pfahles-Hutchens, A. (2006) The 

Applicability of Biomonitoring Data for 

Perfluorooctanesulfonate to  the Environmental 

Public Health Continuum.  Env. Health Persp., 114 

(11), 1777-1782. 

Calafat, A. M.; McKee, R. H. (2006) Integrating Biomonitoring 

Exposure Data into the Risk Assessment Process:  

Phthalates [Diethyl  Phthalate and Di(2-ethyl hexyl) 

Phthalate] as a Case Study.  Env. Health Persp., 114 

(11), 1783-1789. 

Campbell-Lendrum, D.; Woodruff, R. (2006) Comparative Risk 

Assessment of the Burden of Disease from Climate 

Change.  Env. Health Persp., 114 (12), 1935-1941. 

Caldwell, J. C.; Keshava, N. (2006) Key Issues in the Modes of 

Action and Effects of Trichloroethylene Metabolites for 

Liver and  Kidney Tumorigenesis.  Env. Health Persp., 

114 (9), 1457-1463. 

Casimiro, E.; Calheiros, J.; Santos, F. D.; Kovats, S. (2006) 

National Assessment of Human Health Effects of 

Climate Change in  Portugal:  Approach and Key 

Findings.  Env. Health Persp., 114 (12), 1950-1956. 

Catelinois, O.; Rogel, A.; Laurier, D.; Billon, S.; Hemon, D.; 

Verger, P.; Tirmache, M. (2006) Lung Cancer 

Attributable to Indoor  Radon Exposure in France:  

Impact of the Risk Models and Uncertainty Analysis.  

Env. Health Persp., 114 (9), 1361-1366. 

Chang, S. J.; Chen, C. J.; Lien, C. H.; Sung, F. C. (2006) Hearing 

Loss in Workers Exposed to Toluene and Noise.  Env. 

Health  Persp., 114 (8), 1283-1286. 

Chiu, Weihsueh A.; White, Paul. (2006) Steady-State Solutions to 

PBPK Models and Their Applications to Risk 

Assessment I: Route-to-Route Extrapolation of Volatile 

Chemicals. Risk Analysis, 26(3), 769. 

Chiu, W. A.; Caldwell, J. C.; Keshava, N.; Scott, C. S. (2006a) 

Key Scientific Issues in the Health Risk Assessment of 

 Trichloroethylene.  Env. Health Persp., 114 (9), 1445-

1449. 

Chiu, W. A.; Okino, M. S.; Lipscomb, J. C.; Evans, M. V. (2006b) 

Issues in the Pharmacokinetics of Trichloroethylene and 

Its Metabolites.  Env. Health Pers., 114 (9), 1450-1456. 

Choi, A. L.; Levy, J. I.; Dockery, D. W.; Ryan, L. M.; Tolbert, P. 

E.; Altshul, L. M.; Korrick, S. A. (2006) Does Living 

Near a  Superfund Site Contribute to Higher 



 

 
Water Environment Research, Volume 79, Number 10—Copyright © 2007 Water Environment Federation 

 

 

2187 

Polychlorinated Biphenyl (PCB) Exposure?  Env. 

Health Persp., 114 (7), 1092-1098. 

Cohen Hubal, E. A.; Egeghy, P. P.; Leovic, K. W.; Akland, G. G. 

(2006) Measuring Potential Dermal Transfer of a 

Pesticide to Children in a Child Care Center.  Env. 

Health Persp., 114 (2), 264-269. 

Crawford-Brown, D.; Raucher, B.; Harrod, M. (2006) Intersubject 

Variability of Risk from Perchlorate in Community 

Water Supplies.  Env. Health Persp., 114 (7), 975-979. 

Dayton, E., Basta, N., Payton, M., Bradham, K., Schroder, J. and 

Lanno, R. (2006). Evaluating the Contribution of Soil 

Properties to Modifying Lead Phytoavailability and 

Phytotoxicity. Env. Tox. Chem. 25(3):719-725. 

Dietert, R. R.; Piepenbrink, M. S. (2006) Perinatal 

Immunotoxicity:  Why Adult Exposure Assessment 

Fails to Predict Risk.  Env. Health Persp., 114 (4), 477-

483. 

Ebi, K. L.; Kovats, R. S.; Menne B. (2006a) An Approach for 

Assessing Human Health Vulnerability and Public 

Health Interventions  to Adapt to Climate Change.  

Env. Health Persp., 114 (12), 1930-1934. 

Ebi, K. L.; Lewis, N. D.; Corvalan, C. (2006b) Climate Variability 

and Change and Their Potential Health Effects in Small 

Island States:  Information for Adaptation Planning in 

the Health Sector.  Env. Health Persp., 114 (12), 1957-

1963. 

Echevarria, G., Massoura, S., Sterckeman, T., Becquer, T., 

Schwartz, C. and Morel, J. 2006. Assessment and 

Control of the Bioavailability of Nickel in Soils. Env. 

Tox. Chem. 25(3):643-651. 

Etterson, M. A.; Bennett, R. S.  (2006) On the Use of Published 

Demographic Data for Population-Level Risk 

Assessment in Birds.  Hum. Ecol. Risk Assess., 12, 

1074. 

Filleul, L.; Cassadou, S.; Medina, S.; Fabres, P.; Lefranc, A.; 

Eilstein, D.; Le Tertre, A.; Pascal, L.; Chardon, B.; 

Blanchard, M.; Declercq, C.; Jusot, J. F.; Prouvost, H.; 

Ledrans, M. (2006) The Relation Between Temperature, 

Ozone, and Mortality in ine French Cities During the 

Heat Wave of 2003.  Env. Health Persp., 114 (9), 1344-

1347. 

Forbes, V., Palmqvist, A. and Bach, L. (2006)  The Use and 

Misuse of Biomarkers in Ecotoxicology. Env. Tox. 

Chem. 25 (1):272-280. 

Frampton, G., Jansch, S., Scott-Fordsmand, J., Rombke, J. and 

Vand Den Brink, P. (2006) Effects of Pesticides on Soil 

Invertebrates in Laboratory Studies: A Review and 

Analysis Using Species Sensitivity Distributions. Env. 

Tox. Chem. 25 (9):2480-2489. 

Fuchsman, P.C.; Barber, T.R.; Lawton, J.C.; Leigh, K.B. (2006) 

An  evaluation of Cause–Effect Relationships Between 

Polychlorinated Biphenyl Concentrations and Sediment 

Toxicity to Benthic Invertebrates. Environ. Toxicol. 

Chem., 25 (10), 2601-2612. 

Furgal, C.; Seguin, J. (2006) Climate Change, Health, and 

Vulnerability in Canadian Northern Aboriginal 

Communities.  Env. Health Persp., 114 (12), 1964-

1970. 

Gong, J.; Chan, K. C.; Chiu, S. W. (2006) Toxicities of DDE on 

Wheat and Bioremediation of DDE by Fungus 

Pleurotus pulmonarius.  Hum. Ecol. Risk Assess., 12, 

221. 

Gordon, S. M.; Brinkman, M. C.; Ashley, D. L.; Blount, B. C.; 

Lyu, C.; Masters, J.; Singer, P. C. (2006) Changes in 

Breath rihalomethane Levels Resulting from Household 

Water-Use Activities.  Env. Health Persp., 114 (4), 514-

515. 



 

 
Water Environment Research, Volume 79, Number 10—Copyright © 2007 Water Environment Federation 

 

 

2188 

Gulson, B.; Wong, H. (2006) Stable Isotopic Tracing – A Way 

Forward for Nanotechnology.  Env. Health Persp., 114 

(10) 1486- 1488. 

Hagger, J., Jones, M., Leonard, P, Owen, R. and Galloway, T. 

(2006) Biomarkers and Integrated Environmental Risk 

Assessment: Are There More Questions Than Answers? 

Integrated  Env. Assessment  Management. 2(4):312-

329. 

Hardman, R. (2006) A Toxicologic Review of Quantum Dots:  

Toxicity Depends on Physicochemical and 

Environmental Factors.   Env. Health Persp., 

114 (2), 165-172. 

Hart, J. E.; Laden, F.; Schenker, M. B.; Garshick, E. (2006) 

Chronic Obstructive Pulmonary Disease Mortality in 

Diesel-Exposed  Railroad Workers.  Env. Health 

Persp., 114 (7), 1013-1017. 

Hawthorne, S.B.; Miller, D.J.; Kreitinger, J.P. (2006) Measurement 

of Total Polycyclic Aromatic Hydrocarbon 

Concentrations in Sediments and Toxic Units Used for 

Estimating Risk to Benthic Invertebrates at 

Manufactured Gas Plant Sites.  Environ. Toxicol. 

Chem., 25 (1), 287-296. 

Hryhorczuk, D.; Persky, V.; Piorkowski, J.; Davis, J.; Moomey, C. 

M.; Krantz, A.; Runkle, K. D.; Saxer, T.; Baughman, 

T.; McCann, . (2006) Residential Mercury Spills From 

Gas Regulators.  Env. Health Persp., 114 (6), 848-853. 

Hughes, M. F. (2006) Biomarkers of Exposure:  A Case Study with 

Inorganic Arsenic.  Env. Health Persp., 114 (11), 1790-

1796. 

Hull, R.N.; Swanson, S. (2006) Sequential Analysis of Lines of 

Evidence—An Advanced Weight-of-Evidence 

Approach for Ecological Risk Assessment. Inter. 

Environ. Assess. Manag. 2 (4), 302-311 

Jansch, S., Frampton, G., Rombke, J. Van Den Brink, P. and Scott-

Fordsmand, J. (2006) Effects of Pesticides on Soil 

Invertebrates in Model Ecosystems: A Review and 

Comparison with Laboratory Toxicity Data. Env. Tox. 

Chem. 25(9):2490-2501. 

Jian-Ying Hu, W.A.; Yao, F. (2006)  A Method of Assessing 

Ecological Risk to  Night Heron, Nycticorax 

Nycticorax, Population Persistence From 

Dichlorodiphenyltrichloroethane Exposure.  Environ. 

Toxicol. Chem., 25 (1), 281-286. 

Jobling, S.; Tyler, C. R. (2006) Introduction:  The Ecological 

Relevance of Chemically Induced Endocrine Disruption 

in Wildlife. Env. Health Persp.,  114 (Supplement 1). 

Johnson, P. R. S. (2006) In-Field Ambient fine particle Monitoring 

of an Outdoor Wood Boiler: Public Health Concerns.  

Hum. Ecol. Risk Assess., 12, 1153. 

Johnson, I., Pickup, J. and van Wuk, D. (2006) A Perspective on 

the Environmental Risk of Halogenated By-Products 

from Uses of Hypochlorite Using a Whole Effluent 

Toxicity Based Approach. Env. Tox. Chem. 25 

(4):1171-1177. 

Kapo, K. and Burton G.A. (2006) A Geographic Information 

Systems-based, Weighs-of-Evidence Approach for 

Diagnosing Aquatic Ecosystem Impairment. Env. Tox. 

Chem. 25 (8):2237-2249. 

Kapustka, L.A.; Eskew, D.; Yocum, J.M. (2006) Plant Toxicity 

Testing to Derive Ecological Soil Screening Levels for 

Cobalt and Nickel.  Environ. Toxicol. Chem., 25 (3), 

865-874. 

Keshava, N.; Caldwell, J. C. (2006) Key Issues in the Role of 

Peroxisome Prolifertor-Activated Receptor Agonism 

and Cell Signaling  in Trichloroethylene Toxicity.  

Env. Health Persp., 114 (9), 1464-1470.    

Kheifets, L.; Afifi, A. A.; Shimkhada, R. (2006) Public Health 

Impact of Extremely Low-Frequency Electromagnetic 

Fields.  Env. Health Persp., 114 (10), 1532-1537. 



 

 
Water Environment Research, Volume 79, Number 10—Copyright © 2007 Water Environment Federation 

 

 

2189 

.Kuperman, R., Checkai, R., Sminin, M., Phillips, C., Speicher, J. 

and Barcliff, D. (2006). Toxicity Benchmarks for 

Antimony, Barium, and Beryllium Determined Using 

Reproduction Endpoints for Folsomia candida, Eisenia 

fetida and Enchytraeus crypticus. Env. Tox. Chem. 25 

(3):754-762. 

Lamm, S. H.; Engel, A.; Penn, C. A.; Chen, R.; Feinleib, M. 

(2006) Arsenic Cancer Risk Confounder in Southwest 

Taiwan Data Set.  Env. Health Persp., 114 (7), 1077-

1082. 

Landis, W. (2006) Population-sclae Assessment Endpoints in 

Ecological Risk Assessment Part 1: Reflections of 

Stakeholder Values. Integrated Env. Assessment  

Management. 2 (1):86-91. 

Liu, X., Reible, D. and Fleeger, J. (2006) Bioavailability of 

Polycyclic Aromatic Hydrocarbons in Field-

contaminated Anacostia River (Washington, DC) 

Sediment. Env. Tox. Chem. 25 (11):2869-2874. 

Lu, C.; Toepel, K.; Irish, R.; Fenske, R. A.; Barr, D. B.; Bravo, R. 

(2006) Organic Diets Significantly Lower Children’s 

Dietary  Exposure to Organophosphorus Pesticides.  

Env. Health Persp., 114 (2), 260-263. 

Manassaram, D. M.; Backer, L. C.; Moll, D. M. (2006) A Review 

of Nitrates in Drinking Water: Maternal Exposure and 

Adverse  Reproductive and Developmental Outcomes.  

Env. Health Persp., 114 (3), 320-327. 

Marino, Dale J. (2006) Variability in Physical Constant Parameter 

Values from Standard Data Sources and the Implication 

of This Variability for Risk Analysis. Risk Analysis, 

26(2), 555. 

Medina-Ramon, M.; Zanobetti, A.; Cavanaugh, D. P.; Schwartz, J. 

(2006) Extreme Temperatures and Mortality:  Assessing 

Effect  Modification by Personal Characteristics 

and Specific Cause of Death in a Multi-City Case-Only 

Analysis.  Env. Health Persp., 114 (9), 1331-1336. 

Mineau P. and Whiteside, M. (2006) Lethal Risk to Birds from 

Insecticide Use in the United States- A Spatial and 

Temporal Analysis. Env. Tox. Chem. 25 (5):1214-1222. 

Mirabelli, M. C.; Wing, S.; Marshall, S. W.; Wilcosky , T. (2006) 

Race, Poverty, and Potential Exposure of Middle-

School Students to  Air Emission from Confined 

Swine Feeding Operations.  Env. Health Persp., 114 

(4), 591-596. 

Mokhtari, A.; Frey, H. C. (2006) Evaluation of Sampling-Based 

Methods for Sensitivity Analysis: Case Study for the E. 

coli Food Safety Process Risk Model.  Hum. Ecol. Risk 

Assess., 12, 1128. 

Neigh, A.M.; Zwiernik, M.J.; Bradley, P.W.; Kay, D.P.; Jones, 

P.D.; Holem, R.R.; Blankenship, A.L.; Strause, K.D.; 

Newsted, J.L.; Giesy, J.P. (2006a) Accumulation of 

Polychlorinated Biphenyls From Floodplain Soils by 

Passerine Birds.  Environ. Toxicol. Chem., 25 (6), 1503-

1511. 

Neigh, A.M.; Zwiernik, M.J.; Blankenship, A.L.; Bradley, P.W.; 

Kay, D.P.; MacCarroll, M.A.; Park, C.S.; Jones, P.D.; 

Millsap, S.D.; Newsted, J.W.; Giesy, J.P. (2006b) 

Exposure and Multiple Lines of Evidence Assessment 

of Risk for PCBs Found in the Diets of Passerine Birds 

at the Kalamazoo River Superfund Site, Michigan.  

Hum. Ecol. Risk Assess., 12, 924. 

Ofungwu, J.; Eget, S. (2006) Brownfields and Health Risks—Air 

Dispersion Modeling and Health Risk Assessment at 

Landfill Redevelopment Sites.  Inter. Environ. Assess. 

Manag. 2 (3), 253-261. 

Ortiz Bulto, P. L.; Rodriguez, A. P.; Valencia, A. R.; Vega, N. L.; 

Gonzalez, M. D.; Carrera, A. P. (2006) Assessment of 

Human  Health Vulnerability to Climate Variability 

and Change in Cuba.  Env. Health Persp., 114 (12), 

1942-1949. 



 

 
Water Environment Research, Volume 79, Number 10—Copyright © 2007 Water Environment Federation 

 

 

2190 

Peterson, R. K. D.; Macedo, P. A.; Davis, R. S. (2006) A Human-

Health Risk Assessment for West Nile Virus and 

Insecticides Used in Mosquito Management.  Env. 

Health Persp., 114 (3), 366-372. 

Pfleeger, T.G.; Olszyk, D.; Burdick, C.A.; King, G.; Kern, J.; 

Fletcher, J. (2006)  Using a Geographic Information 

System to Identify Areas with Potential for Off-Target 

Pesticide Exposure. Environ. Toxicol. Chem., 25 (8), 

2250-2259 

Phillips, B., Anderson, B., Hunt, J., Huntley, S., Tjeerdema, R., 

Kapellas, N. and Worcester, K. (2006) Solid-phase 

Sediment Toxicity Identification Evaluation in an 

Agricultural Stream. Env. Tox. Chem. 25 (6):1671-

1676. 

Prince, M. M.; Ruder, A. M.; Hein, M. J.; Waters, M. A.; Whelan, 

E. A.; Nilsen, N.; Ward, E. M.; Schnorr, T. M.; Laber, 

P. A.; Davis-King, K. E.; (2006) Mortality and 

Exposure Response Among 14, 458 Electrical Capacitor 

Manufacturing Workers Exposed to Polychlorinated 

Biphenyls (PCBs).  Env. Health Persp., 114 (10), 1508-

1514. 

Rhomberg, L. R.; Lewandowski, T. A. (2006) Methods for 

Identifying a Default Cross-Species Scaling Factor.  

Hum. Ecol. Risk Assess., 12, 1094. 

Robison, S. H.; Barr, D. B. (2006) Use of Biomonitoring Data to 

Evaluate Methyl Eugenol Exposure.  Env. Health 

Persp., 114 (10), 1797-1801. 

Rombke, J.; Jansch, S.; Junker, T.; Pohl, B.;  Scheffczyk, A.; 

Schallna, H.J. (2006)  Improvement of the Applicability 

of Ecotoxicological Tests with Earthworms, Springtails, 

and Plants for the Assessment of Metals in Natural 

Soils.  Environ. Toxicol. Chem., 25 (3), 776-787. 

Ruder, A. M.; Hein, M. J.; Nilsen, N.; Water, M. A.; Laber, P.; 

Davis-King, K.; Prince, M. M.; Whelan, E. (2006) 

Mortality Among  Workers Exposed to 

Polychlorinated Biphenyls (PCBs) in an Electrical 

Capacitor Manufacturing Plan in Indiana:  An 

 Update.  Env. Health Persp., 114 (1), 18-23. 

Saloranta, T., Andersen, T. and Naes, K. (2006) Flow of Dioxins 

and Furans in Coastal Food Webs: Inverse Modeling, 

Sensitivity Analysis, and Applications of Linear 

Systems Theory. Env. Tox. Chem. 25 (1):253-264. 

Samaniac, C.; Rusiecki, J.;  Dosemeci, M.; Hou, L.; Hoppin, J. A.; 

Sandler, D. P.; Lubin, J.; Blair, A.; Alavanja, M. C. R. 

(2006)  Cancer Incidence Among Pesticide 

Applicators Exposed to Dicamba in the Agricultural 

Health Study.  Env. Health Persp., 114 (10), 1521-

1526. 

Sander, Per. Bergbäck, Bo; Öberg, Tomas. (2006) Uncertain 

Numbers and Uncertainty in the Selection of Input 

Distributions—Consequences for a Probabilistic Risk 

Assessment of Contaminated Land. Risk Analysis. 26(5) 

1363. 

Sax, S. N.; Bennett, D. H.; Chillrud, S. N.; Ross, J.; Kinney, P. L.; 

Spangler, J. D. (2006) A Cancer Risk Assessment of 

Inner-City  Teenagers Living in New York City and Los 

Angeles.  Env. Health Persp., 114 (10), 1558-1566. 

Scheifler, R.; De Vaufleury, A,; Coeurdassier, M.L.;  Crini, N.; 

Badot, P.M. (2006).  Transfer of Cd, Cu, Ni, Pb, and Zn 

in a Soil–Plant–Invertebrate Food Chain: A Microcosm 

Study.  Environ. Toxicol. Chem., 25 (3), 81-822. 

Schnaas, L.; Rothenberg, S. J.; Flores, M. F.; Martinez, S.; 

Hernandez, C.; Osorio, E.; Velasco, S. R.; Perroni, E. 

(2006)  Reduced Intellectual Development in Children 

with Prenatal Lead Exposure.  Env. Health Persp., 114 

(5), 791-797. 

Scott, C. S.; Chiu, W. A. (2006) Trichloroethylene Cancer 

Epidemiology:  A Consideration of Select Issues.  Env. 

Health Persp., 114 (9), 1471-1478. 



 

 
Water Environment Research, Volume 79, Number 10—Copyright © 2007 Water Environment Federation 

 

 

2191 

Scott-Fordsmand, J.J.; Damgaard, C. (2006) Uncertainty Analysis 

of Single-Concentration Exposure Data for Risk 

Assessment—Introducing the Species Effect 

Distribution Approach.  Environ. Toxicol. Chem., 25 

(11), 3078-3081. 

Simpson, S. L.; Batley G. E. (2006) Predicting Metal Toxicity in 

Sediments: A Critique of Current Approaches.  

Integrated Environmental Assessment and 

Management, 3, 18. 

Sinha, P., Lambert, M. and Trumbull, V. (2006) Evaluation of 

Statistical Methods for Left-censored Environmental 

Data with Nonuniform Detection Limits. Env. Tox. 

Chem. 25(9):2533-2540. 

Subramaniam, Ravi P.; White, Paul; Cogliano, V. James. (2006) 

Comparison of Cancer Slope Factors Using Different 

Statistical Approaches. Risk Analysis, 26(3), 825. 

Suedel, B., Nicholson, A., Day, C. and Spicer II, J. (2006)  The 

Value of Metals Bioavailability and Speciation 

Information for Ecological Risk Assessment in Arid 

Soils. Integrated  Env. Assessment  Management. 2 

(4):355-364. 

Ting, D.; Howd, R. A.; Fan, A. M.; Alexeeff, G. V. (2006) 

Development of a Health-Protective Drinking Water 

Level for Perchlorate.  Env. Health Persp., 114 (6), 881-

886. 

Vasquez, A. P.; Regens, J. L.; Gunter, J. T. (2006) Applying 

Mental Models to Qualitative Risk Assessment at the 

Tar Creek Superfund Site.  Hum. Ecol. Risk Assess., 12, 

947. 

Vaufleury, A.D. ; Cœurdassier, M. ; Pandard, P. ; Scheifler, R. ; 

Lovy, C. ; Crini, N. ; Badot, P.M. (2006)  How 

Terrestrial Snails can be used in Risk Assessment of 

Soils.  Environ. Toxicol. Chem., 25 (3), 797-806. 

Vuori, V.; Zaleski, R.T.; Jantunen, M. J. (2006) ExpoFacts—An 

Overview of European Exposure Factors Data. Risk 

Analysis. 26(3) 831. 

Vyas, N.B.; Spann, J.W.; Hulse, C.S.; Borges, S.L.; Bennett, R.S.; 

Torrez, M; Williams, B.I.; Leffel, R. (2006).  Field 

Evaluation of an Avian Risk Assessment Model.  

Environ. Toxicol. Chem., 25 (7), 1762-1771. 

Wenning, R.J.; Sorensen, M,; Magar, V.S. (2006) Importance of 

Implementation and Residual Risk Analyses in 

Sediment Remediation.  Inter. Environ. Assess. Manag. 

2 (1), 59-65. 

Williams, L.; Schoof, R.A.; Yager, J.W.; Goodrich-Mahoney, J.W. 

(2006) Arsenic Bioaccumulation in Freshwater Fishes.  

Hum. Ecol. Risk Assess., 12, 904. 

Williamson, D. M.; White, M. C.; Poole, C.; Kleinbaum, D.; Vogt, 

R.; North, K. (2006) Evaluation of Serum 

Immunoglobulins  Among Individuals Living Near 

Six Superfund Sites.  Env. Health Persp., 114 (7), 1065-

1071. 

Yu, Chang Ho; Yiin, Lih-Min; Lioy, Paul J. (2006) The 

Bioaccessibility of Lead from Vacuumed House Dust 

on Carpets in Urban Residences. Risk Analysis, 26(1), 

125. 

Zhao, Y.; Frey, H. C. (2006) Uncertainty for Data with Non-

Detects: Air Toxic Emissions from Combustion.  Hum. 

Ecol. Risk Assess., 12, 1171. 

 

 

 

 

 

 

 

 


