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CropLife America Comments Appendix 

 

Review of EPA’s Peer Review Draft - Guidelines for Human Exposure Assessment  

  

Introduction  

  

EPA is seeking public comments on the Peer Review Draft version of its Guidelines for Human  

Exposure Assessment, dated 7 January 2016; 

(http://www.epa.gov/sites/production/files/201602/documents/guidelines_for_human_exposure_

assessment_peer_review_draftv2.pdf).  The Guidelines represent an update to EPA’s 1992 

exposure assessment guidance and as such contain information on advances in field over the last 

two decades.    

  

In this review, various issues associated with the content of the Guidelines are described.  Issues 

related to the use of large databases, computational approaches and uncertainty/variability will 

likely impact future exposure assessments related to pesticides and other chemicals and these 

topics are not clearly or fully addressed in the Guidelines.  

  

Comments below are organized by chapter in the order in which they appear in the Guidelines.  

Issues that warrant additional attention are marked with asterisks (**).  

  

Chapter 2  

  

Pg 5: “The endpoint for exposure science is the dose received by the target internal tissue or 

organ: the location where the dose initiates the toxicity pathways that trigger the adverse 

effect.”  

This statement contradicts page 8, where the Guidelines note that “Exposure is the contact of an 

agent with an external boundary of a receptor.”   

 

Exposure assessment guidelines should have a consistent definition.   

 

The language on page 5 includes ADME and as such may be considered an aspect of toxicology.  

However, exclusion of exposure measurements past the external boundary preclude 

consideration of biomonitoring as exposure science tool.  There are simple definitions of 

exposure science that would not result in contradictory statements (e.g., Exposure science is the 

study of human contact with chemical, physical, or biological agents occurring in their 

environments, and advances knowledge of the mechanisms and dynamics of events either 

causing or preventing adverse health outcomes [NRC 2012]).  

  

Pg 10, Key dose-related terms, Table 2-2: “Biomarker (biological marker): An indicator of 

changes or events in biological systems. Biological markers of exposure refer to cellular, 

biochemical, analytical or molecular measures that are obtained from biological media such as 
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tissues, cells or fluids and are indicative of exposure to an agent.”  It is important to draw a 

distinction between biomarker of exposure and biomarker of effect.                                 

Biomarkers of exposure include the parent chemical, metabolite, or interaction product at a target 

while biomarkers of effect are measureable biochemical or physiological alterations that are 

associated with a health outcome (WHO 2011).  The scope of the Guidelines would focus the 

content on biomarkers of exposure.  

  

Pg 12: “The specific measures selected depend on the objectives of the exposure assessment and 

the availability of toxicity data.”   

Oftentimes site assessments are designed to include chemicals for which toxicity data are limited 

or unavailable.  This can be addressed in the uncertainty assessment part of a risk assessment.  

  

Pg 19: “Risk Assessment Guidance for Superfund Volume…” The 

citation is not complete; this should be labeled as Volume I.  

  

Chapter 3  

  

**Pg 26: “Better-informed decisions that use high-quality data, and are based on established 

objectives and use scientifically established methods”  

 

A definition for “high quality” data should be included. Data quality is a critical aspect of 

interpretation of exposure and risk assessments and is also a key component of systematic 

reviews.  At the same time, evaluations of data quality are often omitted or include only certain 

aspects of quality.   

 

While there is a limited discussion of data quality later in the Guidelines, a comprehensive 

approach to evaluating data quality should be described in the Guidelines and also included here 

as part of the definition.  One example of data quality assessment that pertains to biomarkers but 

could also be extended to environmental media can be found in LaKind et al. (2014).  

  

**Pg 28: “When an element of risk is likely to be important but no valid data are available, an 

exposure assessor needs to highlight this deficiency or use judgment or default values to 

approximate the missing data.”  

What is the recommended approach to obtaining valid data?  Such guidance should be provided 

here.   

Pg 30:  What constitutes “community”?   

 

How/when do stakeholders and community overlap?  Would an industrial stakeholder be 

precluded from participating in the development of an exposure assessment if they are not 

considered to be part of the “community?  
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*Pg 31: “For routine or well-defined screening exposure assessments, input during planning and 

scoping might not be necessary, whereas for an exposure assessment that might be considered 

controversial, early stakeholder involvement is recommended”  

 

A “routine” assessment should be defined so that all parties have a clear understanding as to 

when stakeholder involvement may occur.  Consideration of a number of perspectives would 

better inform an exposure assessment- what is meant by routine and what is considered 

‘controversial?’  Are there classes of exposure assessments one should consider when deciding 

how best to include stakeholder involvement? 

  

Pg 33, top: “Peer input” as distinct from peer review should be defined and distinguished clearly.   

  

Pg 33: “Scenario-based approaches commonly are used for several purposes…”  

Examples of “purposes” for which scenario-based approaches are used should be included 

in the guidance.  

  

Pg 33: “Population-based approaches commonly are used when information on the broader 

context of exposures is needed. In contrast to scenario-based approaches, a population-based 

approach frequently incorporates probabilistic methods with an objective to better estimate 

inter-individual variability in exposures or dose.”  

 

It is not clear under which kinds of situations EPA would not be interested in considering inter-

individual variability.  This should be clarified.  Should inter-individual variability not be 

considered, would not uncertainty be created in the assessment outcomes. 

  

**Pg 36: “Resources for technical study design for different types of data acquisition 

approaches are presented in Box 3-3.”  

 

Data acquisition is the foundation of a robust exposure assessment. The lack of detailed 

information here is surprising; more comprehensive citations are needed for Box 3-3 (the only 

two EPA references shown are for cancer risk assessment - which contains only a few pages on 

exposure assessment - and fish and wildlife consumption information).   

 

Numerous books and guidance documents on exposure assessment have been published by top 

researchers in the field and these would likely offer the reader up-to-date and better overviews of 

study design considerations (e.g., Nieuwenhuijsen 2015; and OECD 2013).  In addition, 

important aspects of study design that impact overall data quality have been described (LaKind 

et al. 2014).  

  

  



CLA comments; March 22 2016  Page 4 of 14 

 
 

 

CropLife America Comment Appendix 

March 18 2016 

3/22/2016 

 

 

**Pg 38: “An exposure assessment plan need not be a lengthy or formal document, especially for 

assessments that are routine or well established”  

It is not clear what is meant by not needing a “formal” plan.  Exposure studies are complex and 

the reliability of the study outcome (exposure or risk assessment) is related to the quality of the 

data both in terms of the extent and type of data and also the quality of all aspects of data 

acquisition.   

 

This kind of statement downplays the importance and complexity of the exposure assessment.  

At the very least, specific examples of “routine or well established” assessment should be 

provided.  

  

Chapter 4  

  

Pg 47: “Exposures to indoor air pollutants from spending time indoors might be greater at the 

extremes of age: the very young and very old.”  

A reference supporting this statement is needed. For example, people in middle age may spend 

most of their time at an indoor job and then at home.  It is important that these kinds of 

observations be supported with data.  

  

**Pg 47: “For example, when assessing risks of carcinogens with a mutagenic mode of action, 

different toxic potency adjustments are made for exposure of children less than 2 years of age 

and between 2 and less than 16 years old (U.S. EPA 2005h).”  

 

It is not clear that this approach to cancer risk assessment is well-supported by the scientific 

literature cited in the EPA 2005 document, and/or whether any literature published since 2005 

(the year of publication of the EPA document) supports this statement. If that is not the case, this 

example should not be used and the statement removed. 

  

 Pg 53, section 4.3.6, Other Racial and Ethnic Populations: No guidance is provided as to how 

exposure assessors should incorporate information on these populations similar to guidance 

offered for other populations in this chapter.   

 

Resources and recommendations should be added.  

  

Pg 54-55: From the text in the section on Socioeconomic Position and Class, it is unclear how 

the exposure assessor is supposed to use income inequality in designing an exposure assessment.   

 

Should income inequality considerations be a part of every assessment? If not, which ones?  

How would this aspect of a population be included in exposure assessment plan development?  
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Pg 57, Social Stressors: The Guidelines offer no information on how to incorporate stress into an 

exposure assessment. How would social stressors be characterized, measured or monitored?   

This is not clear from these guidelines. 

  

**Pg 57, Geographic Location: Several of the links are not functioning.   

 

The text in this section provides no guidance regarding how the information from the websites 

should be used to inform an exposure assessment.  Further, the Guidelines do not give 

information on the quality of the data in the GIS-based maps.   

 

Are these tools merely for background information so the exposure assessor can better 

understand neighborhood characteristics or are they meant to drive chemical selection and 

exposure inputs?  

  

**Pg 58: “those using a ZIP code or larger area of analysis tend to find that income is a greater 

risk factor than race/ethnicity for exposure to environmental burdens, whereas studies using 

block groups or census tracts have tended to find that race/ethnicity is a greater risk factor than 

income for exposure.”  

Much guidance needs to be provided given the contradictions and also the general lack of 

guidance on how to use tools. 

How should the exposure assessor interpret this contradiction?  

How does this relate to the information on pg 57, which describes geographic tools that provide 

information on income and environmental exposure based on geographic location?   

What is the intent of this part of the Guidelines?  

What are the strengths and weaknesses of these tools and are they ready for use?   

What degree of confidence should assessors have in these tools?  

  

Pg 58: “In response to recommendations from an EPA symposium on environmental justice, the 

Agency commissioned a systematic review of proximity analysis and GIS methods (Maantay et 

al. 2010).”  

Maantay et al. (2010) is a slide presentation that can be found in EPA’s archived documents 

(http://archive.epa.gov/ncer/ej/web/pdf/maantay.pdf).  Among their conclusions, they note: 

“...Given that racial/ethnic minorities and/or lower-income populations are more likely to live 

near such environmental hazards, and research has indicated that this residential characteristic 

might be associated with adverse health outcomes, it is highly likely that there is a 

disproportionate impact of this exposure on the health of minorities and lower income 

populations, 

 

However, few studies have examined whether such exposure are more or less likely to increase 

risk for adverse health outcomes among minority and lower income populations.”  Maantay et al. 

(2010) offer many research recommendations - including some related specifically to exposure 

assessment – that will require attention. The results and issues raised by Maantay et al. (2010) 

should be included in the Guidelines.  

http://archive.epa.gov/ncer/ej/web/pdf/maantay.pdf
http://archive.epa.gov/ncer/ej/web/pdf/maantay.pdf
http://archive.epa.gov/ncer/ej/web/pdf/maantay.pdf
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Pg 58: “Although case studies might lack statistical power, they can be valuable for describing 

past exposures or understanding how and why certain exposures happened. They are 

particularly important when documentation of past exposures is lacking or when a particular 

exposure was proposed but ultimately did not happen.”  

It is not clear what is to be gained from a case study for a location where an exposure was  

“…proposed but ultimately did not happen.”    

  

**Pg 58: “The neighborhood pollutant or pollution source levels then are compared to national 

or regional means.”  

Why compare neighborhood levels to regional means? Why not compare distributions?  

 

The Guidelines should be specific about the required commonalities in the databases being 

compared.  For example, how similar do the data collection time frames need to be?  How 

representative do the regional/national data need to be (and how is representativeness defined)?  

How similar do analytical techniques need to be for comparisons to be valid?  

 

Do regional/national data from hotspots need to be excluded? As an aside, for certain commonly 

measured chemicals such as metals, naturally occurring background concentrations will vary 

according to geographic location and comparison of regional and national data must consider this 

issue (Shacklette and Boerngen 1984).  

  

**Pg 59: “These methods can be valuable in screening for potential associations between 

multiple risk factors and differences in health between racial and other groups. Additional 

evidence, however, might be needed to assess causation [emphasis added].”  

 

This is an extremely important and relevant point to be made.  Causation is quite difficult to 

demonstrate; further, it is outside the scope of Guidelines on exposure assessment.  

  

**Pg 59: “At the national level, screening for differential exposure can use the large, 

comprehensive databases developed by national organizations, such as EPA, the U.S. Bureau of 

the Census and the Centers for Disease Control and Prevention (CDC), on pollutant 

concentrations in environmental media (e.g., air, water) and the locations of pollution sources. 

For example, the screening study might combine data on segregation and income inequality, 

metropolitan air quality indices, modeled air toxics concentrations and data from the Toxics  

Release Inventory. One example of a national-level assessment is EPA’s National-Scale Air 

Toxics Assessment (NATA; http://epa.gov/airtoxics/natamain/), an ongoing comprehensive 

evaluation of air toxics in the United States.”  

 

These kinds of databases require special attention and the Guidelines should alert the reader to 

the various limitations.  For example, the description of NATA (which is now at a different URL 

from the one given in the Guidelines) does not include its many limitations.   
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EPA’s NATA site includes the following statement: “EPA suggests that the results of this 

assessment be used cautiously, as the overall quality and uncertainties of the assessment will 

vary from location to location as well as from pollutant to pollutant. In many cases more 

localized assessments, including monitoring and modeling, may be needed to better characterize 

local-level risk.”   

 

Further, EPA lists the many limitations of the database as follows:   

• The results apply to geographic areas, not specific locations.  

• The results do not include impacts from sources in neighboring countries (i.e., Canada or 

Mexico).  

• The results apply to groups, not to specific individuals.  

• The results are restricted to the year of the analysis since emissions for that year were 

used.  

• The results do not reflect exposures and risk from all compounds.  

• The results do not reflect all pathways of exposure.  

• The results reflect only compounds released into the outdoor air.  

• The results do not fully reflect variation in background ambient air concentrations.  

• The results might systematically underestimate ambient air concentration for some 

compounds.  

• The results used default, or simplifying, assumptions where data were missing or of poor 

quality.  

• The results may not accurately capture sources that have episodic emissions (e.g., 

prescribed burning or facilities with short-term deviations such as startups, shutdowns, 

malfunctions, and upsets).  

• Estimates of risk are uncertain.  

 

This kind of information is essential for exposure and risk assessors and should be included in 

the Guidelines.    

  

**Pg 60: “Another example of a national-level assessment would be that associated with 

examining exposure of migrant agricultural workers to pesticides. This type of exposure is 

national in the sense that migrant workers are not only employed throughout the United States, 

but they also tend to move from one location to another during the year. According to CDC, 

doctors diagnose between 10,000 and 20,000 farm workers with pesticide poisonings each year. 

Workers can become exposed to toxic levels of pesticides during spills, direct spraying or 

pesticide drift. In addition, migrant farm workers might not be supplied the protective gear 

needed to protect their health or the equipment they do receive is defective. To help reduce risks 

to migrant farm workers associated with pesticide exposures, EPA has awarded grants to train 

migrant farm workers in southern New Jersey about steps they can take to protect their health on 

the job more effectively.”  

While this kind of information is critical for worker health and safety, worker protection against 

poisonings appears to be outside the scope of these Guidelines which are not occupationally 

focused. Further, the Guidelines do not offer guidance on how to incorporate occupationally 

related poisoning information into exposure assessments.  
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Pg 60, Local-Level (Community) Assessment:  How does this section differ from Section 4.4.3 

on Neighborhood Methods?   

  

Chapter 5  

  

Pg 68: Repeat Question:  What is the difference between peer involvement and peer input?  

  

**Pg 70, Addressing Non-detect Values: “Robust methods generally assume a distribution only 

for the non-detect values rather than the entire dataset. The non-detect values are extrapolated 

using regression techniques. These methods do not assume that data above the detection limit 

follow a defined distribution that then can be applied to the non-detect values. These methods 

involve somewhat more data manipulation than distributional methods.”   

 

What are the statistical underpinnings for this approach?  What references support this approach?   

 

In general, the strengths and weaknesses of the different approaches for assigning values to non-

detect values should be described.  

  

Pg 73: “Biomarkers of exposure record the concentration of the chemical or its metabolites in 

biological media, whereas biomarkers of effect indicate cellular, biochemical or molecular 

change that occurs as a result of human exposure to the chemical (WHO 2004).”  

 

This is a much better distinction between biomarker of exposure and effect compared to that 

given on page 10. The language should be consistent within the Guidelines. 

  

Pg 74: “Also, biomonitoring data may not identify the relative contribution from different 

sources of exposure.”  

While this seems like a small point, the words “may not” should be changed to “do not.” This is 

an important and well-recognized limitation of using biomonitoring as the basis for exposure 

assessment.    

  

Pg 76: EXPOsure toolBOX link does not work.  

  

Pg 84: “However, biomonitoring may not identify a specific source of exposure or the period of 

exposure (e.g., years or days ago).”  

Same comment as above: “may not” should be changed to read “does not”.  

  

**Pg 86, 5.4.4. Exposure Factor Information: EPA provides “key” sources for exposure factor 

information.  Not all databases are equivalent in terms of strengths and weaknesses and the 

Guidelines would be greatly improved if cautionary information were given on this topic.  (As an 

aside, the URL for the Consolidated Human Activity Database does not work.)    
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Pg 95, Table 5-6: As above, some URLs do not work.  

 

The larger issue is that no description is given regarding strengths and weaknesses associated 

with these various sources of data.  If assessors are to weigh such strengths and weaknesses, they 

would need to know what they are within and between/among such sources of data. 

  

Chapter 6  

  

**Pg 118, Reverse Dosimetry: The Guidelines appear to be recommending a creatinine 

correction approach to addressing problems with urinary dilution and biomonitoring 

interpretation.  However, issues and limitations associated with use of creatinine correction have 

been well-documented (LaKind and Naiman 2015; Lorber et al. 2011; Weaver et al. 2014) and 

other approaches to addressing urine dilution have been described (Sauvé et al. 2015; Yeh et al. 

2015).  This information should be included in the Guidelines.  

  

Pg 119: “Important to note, however, is that although PBPK modeling can reduce uncertainty in 

internal dose estimates, reductions in uncertainty and increases in accuracy are not necessarily 

predetermined results.”  

Given the recent attention to the use of PBPK modeling, examples (and references) should be 

given for cases where use of PBPK models does not increase accuracy or decrease uncertainty.    

  

**Pg 120, High-Throughput Exposure Models: Cautionary information was given for use of 

PBPK models, and similar information is needed here as this approach is increasingly being used 

for exposure assessments. It is noted that this approach has uses for prioritization for animal 

testing and “other purposes”. What are the other (or some other) purposes?   

  

**Pg 120: “To use these data properly requires screening estimates of the aggregate exposures 

to the chemicals.”  

What is meant by using the data “properly”?  

What kinds of aggregate exposure estimates are needed?  It is worth noting that a recent 

publication found that “ToxCast PPARγ and RXRα assays do not correlate well with laboratory 

measurements of PPARγ and RXRα activity” suggesting limitations to the ToxCast data 

(Janesick et al. 2016).   

 

Before linking exposure estimates to Toxcast outputs, it appears that further verification for this 

approach is needed.  

  

**Pg 120: “An initial effort applied SHEDS-HT to 2,507 organic chemicals associated with 

consumer products and agricultural pesticides. The model addressed exposure associated with 

the use of commercial products (near field sources) and dietary exposures from agricultural 

pesticide use. The SHEDS-HT approach has the advantage of generating estimates of the 

distributions of aggregate exposures across populations of different ages.”  

How did SHEDS-HT perform? Were the results compared to other estimates of exposure?  
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Pg 120-121: A number of terms need to be defined, including evaluation, validation and 

verification in this context.  

  

**Pg 121: “Although complex computational models typically cannot be validated, module-

specific predictions can be evaluated against available measurements or alternative model 

predictions” “Validation is the task of demonstrating that the model is a reasonable 

representation of the actual system” 

(http://www.inf.ed.ac.uk/teaching/courses/ms/notes/note14.pdf).   

 

The Guidelines should explain the implications for the inability to validate complex 

computations models, as EPA is using these kind of models with increasing frequency.  

  

**Pg 124: “More recent and complex methods, however, apply the bootstrap-based uncertainty 

analysis technique, as described in Xue et al. (2006) for the SHEDS model application to the 

chromated copper arsenate case study.”  

How do the SHEDS model results compare to Monte Carlo methods?  

Do more “complex” models translate to more realistic outcomes?  How would this be evaluated?  

  

Pg 124: “…such assessments usually are accomplished by performing univariate or multivariate  

Monte Carlo analyses, sensitivity analyses or contribution analyses or both.”  

 

“Contribution analyses” needs to be defined and characterized. 

  

Pg 124: “One of the key challenges for integrated fate/transport-exposure models is the 

quantification of coupled model uncertainties resulting from propagation of errors from the 

different model components, which are linked during an integrated analysis.”  

This requires additional explanation with examples and citations (the citation given is for one 

specific example and may not be broadly applicable).   

  

Pg 124: “Prioritize sources of data uncertainty, decision uncertainty and variability”  

Decision uncertainty needs to be defined and characterized here; while this term is defined in 

Chapter 8, that definition is not clear.  

  

  

  

http://www.inf.ed.ac.uk/teaching/courses/ms/notes/note14.pdf
http://www.inf.ed.ac.uk/teaching/courses/ms/notes/note14.pdf
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Chapter 7  

  

Pg 127: Human measurement studies are increasingly relying on biomonitoring as the source of 

exposure data; biomonitoring should be included here.  

  

Pg 129: “The effect size is a measure of the differences between populations and is used to assess 

whether the differences are statistically significant.”  

 

This definition appears to be incorrect. “Effect size is a numerical way of expressing the strength 

or magnitude of a reported relationship, be it causal or not…”  

(http://www83.homepage.villanova.edu/richard.jacobs/EDU%208603/lessons/stastical%20power 

.html).  For example, “A t-test’s effect size indicates whether or not the difference between two 

groups’ averages is large enough to have practical meaning, whether or not it is statistically 

significant” (http://docs.statwing.com/examples-and-definitions/t-test/effect-size/).  

  

Pg 131, Section 7.2.7: Here and throughout this chapter, information on biomonitoring should be 

included.  In terms of storage of materials, this is addressed for biomonitoring by LaKind et al. 

(2014) and others.  

  

 

Chapter 8  

  

This chapter covers uncertainty and variability, topics that are essential to the development of a 

robust plan for conducting exposure assessments and for interpretation of data.  The importance 

of this topic has grown since the focus of many risk assessments has shifted from persistent 

chemicals to those with short half-lives.   

 

Despite this, Chapter 8 is difficult to understand; while definitions are given in Box 8-1, there is 

still undefined or poorly defined jargon (e.g., inherent uncertainty, decision uncertainty, interval 

estimate).  The Guidelines are careful to distinguish uncertainty from variability in the 

definitions but then appear to conflate them in Section 8.1.3.  

  

Communication: While this topic is addressed in section 9.2.4, it is also described in sections 

8.2.3 and 8.4.  These sections offers minimal information on methods for effectively 

communicating the extent of uncertainty and variability to different audiences, and the reader is 

referred to EPA guidance documents that are about 15 years old.   

 

Newer literature on this topic should be included (e.g., Fischhoff and Davis 2014; IOM 2013; 

Kloprogge et al. 2007).   

  

**Uncertainty in exposure assessments in epidemiology: This issue is not specifically addressed 

in Chapter 8 but is an important issue. For example, Burns et al. (2014) note: “…with respect to  

http://www83.homepage.villanova.edu/richard.jacobs/EDU%208603/lessons/stastical%20power.html
http://www83.homepage.villanova.edu/richard.jacobs/EDU%208603/lessons/stastical%20power.html
http://www83.homepage.villanova.edu/richard.jacobs/EDU%208603/lessons/stastical%20power.html
http://www83.homepage.villanova.edu/richard.jacobs/EDU%208603/lessons/stastical%20power.html
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exposure measurement error, Jurek et al. (2006) sampled papers from three epidemiology 

journals over 1 year and found that only 61% of the articles made any mention of exposure 

measurement error, and only 46% of those qualitatively described the possible effects. Only 1 of 

57 sampled studies quantified the likely impact of exposure measurement error on results.”  They 

further state: “exposure misclassification is important to characterize in epidemiologic studies 

because it can distort exposure–response relationships and lead to biased or imprecise results.”   

 

The authors provide a series of recommendations for improving exposure assessments in 

environmental epidemiology.  This kind of information is valuable for exposure assessors and 

should appear in the Guidelines.  
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