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Abstract

Objectives: The Agency for Toxic Substances and Disease Registry (ATSDR) and the 

Environmental Protection Agency (EPA) derive minimal risk levels (MRLs) and reference 

concentrations and doses (RfCs and RfDs), respectively, for environmental contaminants to help 

identify potential health risks to exposed populations. MRLs, RfDs, and RfCs involve similar 

derivation methods, but the values sometimes differ for the same chemical. The objectives of 

this manuscript are to quantitatively assess similarities and differences between MRLs, RfCs, and 

RfDs, qualitatively describe how a number of factors can influence the development of the health 

guidance values (HGVs) and identify ongoing collaborations and opportunities for increased 

coordination of efforts.

Materials and Methods: We collected MRLs and RfCs/RfDs, assessment date, and description 

of the derivation process from ATSDR’s toxicological profiles and EPA’s Integrated Risk 

Information System (IRIS) and Office of Pesticide Program (OPP) and identified reasons for 

differences between MRLs and RfCs/RfDs.

Results: The most frequent types of differences in values that we found in our analysis included 

use of different methodologies, use of different studies, and/or completion of a more recent 

chemical evaluation. These can stem from differences in scientific judgement.

Conclusion: To avoid confusion when disparate HGVs occur between government agencies, a 

keen understanding of these differences can be helpful for appropriate risk characterization and 

communication when applying HGVs.
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Introduction

Federal and state agencies derive reference levels (e.g., health guidance values (HGVs)) 

for environmental contaminants to help identify potential exposure-related health risks in 
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communities. We define HGVs as values used by different agencies that estimate levels 

of chemical exposure for a specific duration and exposure route that are likely to pose 

little or no risk to human health. Among the most frequently used HGVs are EPA’s 

Reference Concentrations (RfCs), Reference Doses (RfDs) and ATSDR’s Minimal Risk 

Levels (MRLs). In general, public health officials often compare RfCs/RfDs and MRLs 

because of EPA’s and ATSDR’s complementary chemical assessment activities. In short, 

ATSDR derives MRLs as risk screening levels to determine if exposures at hazardous 

waste sites or in emergency response situations have the potential to harm human health. 

MRLs are estimates of daily human exposure that are likely to be without appreciable risk 

of adverse effect over a specified duration of exposure (acute, intermediate, or chronic). 

EPA derives RfCs and RfDs to be used in combination with exposure information for 

specific pathways to characterize public health risks. These risk characterizations can form 

the basis for risk-based decision-making, regulatory activities, and other risk management 

decisions. Derivation processes for RfCs, RfDs, and MRLs are described in detail elsewhere 

(1–4). Both agencies review the available literature, which includes a quality assessment 

of studies considered for HGV derivation. Study quality review and weight of evidence 

analysis is conducted as part of the hazard identification phase. Deficiencies in study quality 

may be addressed using modifying or uncertainty factors when necessary. In this paper, 

chronic-duration inhalation and oral MRLs are compared to RfCs/RfDs.

Previous studies have compared HGVs between federal and state agencies (5–7), however 

only 2 have directly compared EPA’s reference values and ATSDR’s MRLs (8, 9). 

Risher and DeRosa did not quantify differences between EPA’s reference values but 

did identify methodological differences stemming from programmatic differences based 

on legislative mandates, and in some cases different interpretations of scientific data, 

as reasons for dissimilarities in HGVs between EPA and ATSDR (9). Holman and 

colleagues (8) systematically compared non-cancer oral human health risk assessment 

values from ATSDR and EPA, along with values from Health Canada (HC), and the 

Netherlands’s National Institute for Public Health and the Environment (RIVM). The 

authors determined that disagreements in the total uncertainty factors (UFs) applied were 

the most frequent reason for differences between RfDs and chronic oral MRLs evaluated. In 

a 2014 report, the Government Accountability Office (GAO) assessed the chemical toxicity 

assessment activities of ATSDR, EPA, National Institute for Occupational Safety and Health 

(NIOSH), National Toxicology Program (NTP), and the Occupational Safety and Health 

Administration (OSHA) and compared 10 values between the agencies. GAO determined 

that each agency has its own programmatic goals charged by statutory directives for deriving 

HGVs, often resulting in different but complementary values (10).

We aimed to expand upon previously published research by completing the following 

objectives:

• Quantify the frequency of equal and divergent RfCs/RfDs and MRLs, and

• Qualitatively analyze factors that may result in differences between MRLs and 

RfCs/RfDs by including examples from recent assessments.
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By quantitatively and qualitatively describing the factors that result in differences between 

inhalation/oral MRLs and RfC/RfDs respectively, we demonstrate the necessity for 

each agency’s assessments and emphasize that many different factors often drive each 

agency’s risk assessment activities. These factors can be scientific practices, differences 

in interpretation of data, or programmatic differences such as agency-specific drivers of 

scientific decision-making; these may include goals, protocols, priorities, and legislative 

mandates that are explicit to risk assessment activities. By identifying chemicals that have 

data needs we highlight opportunities for future collaboration while also emphasizing 

ongoing interagency coordination efforts aimed at addressing these data needs.

Methods

In February 2018, we screened ATSDR’s Toxicological Profiles and MRL list for chronic 

(≥365 days) inhalation and oral MRLs, as well as subchronic MRLs when the toxicological 

profiles explicitly deemed them protective of chronic exposure. We established these criteria 

because chronic inhalation and oral MRLs are comparable to RfCs and RfDs respectively, 

which examine health effects from lifetime exposure. Once identified, we collected the 

following information: HGV, date of toxicological profile release, and description of the 

derivation of each MRL. Next, we screened EPA’s Integrated Risk Information System 

(IRIS) for any substance for which ATSDR developed a toxicological profile; for pesticides 

we cross-referenced with EPA’s Office of Pesticide Program (OPP). Then we extracted 

RfC/RfD values, date of assessment, and description of RfC/RfD derivation process. Our 

comparative analysis focused on the following:

• Frequency of equivalent versus distinct RfCs/RfDs and inhalation/oral chronic 

MRLs.

• Justification for the differences between values using an author derived coding 

scheme (Table 1), based on qualitative analysis of abstracted data and source 

documents. A chemical could have multiple justifications for differences 

between values. For example, justifications for one chemical could include both 

use of different studies and the selection of different health effects as the critical 

effect. Three independent reviewers validated the codes and resolved coding 

inconsistencies during group meetings.

• Identification of substances where an HGV was not derived.

It should be noted that both ATSDR and EPA round to one significant digit. When 

comparing values, care was taken to ensure differences were not due to rounding differences 

by evaluating each step in the derivation process. When values differed by one significant 

digit, authors discussed derivation methods/choices and came to a consensus as to whether 

values should be considered different or equivalent.

Results/Discussion

Quantitative Evaluation

Table 2 presents the number of cases where the chronic inhalation or oral MRL was 

greater than, less than, or equal to the RfC/RfD. Nineteen chemicals had a higher oral 
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MRL compared to the RfD, and 14 chemicals had a higher inhalation MRL compared 

to the RfC. Additionally, 12 and 11 substances had lower MRLs compared to RfDs and 

RfCs, respectively. Twenty-six chemicals had equivalent oral MRLs and RfDs, and six had 

equivalent inhalation MRLs and RfCs. Often ATSDR and EPA derive equivalent HGVs 

using the same methodology (Supplemental Table 1). For example, both agencies derived 

oral HGVs of 0.002 mg/kg/day for beryllium using the same primary study and same 

derivation methods; similarly, both agencies derived inhalation HGVs of 0.03 ppm for 1,4-

dioxane based on the same study and same methodology. Though equivalent, the derivation 

of these values does not constitute duplication given that these agencies target different 

audiences and public health applications with their HGVs. As the authors of the GAO noted, 

while EPA derives RfCs/RfDs for use by EPA Programs (e.g., land, air, water) and regional 

offices to inform “regulatory and risk management decisions,” ATSDR targets state and 

local health departments and mostly focuses on hazardous waste sites (10).

In some cases, programmatic difference resulted in the use of differing derivation methods 

or studies, but the resulting HGVs were equivalent. For instance, ATSDR and EPA derived 

an equivalent chronic oral MRL and RfD of 0.02 mg/kg/day for bromoform despite using 

different studies reported in the NTP Technical Report Series No. 350 (11). ATSDR 

chose a chronic study that exposed rats to bromoform via gavage for 103 weeks (12), 

while EPA chose a subchronic study with exposure to rats via gavage for 13 weeks 

(13). EPA extrapolated from subchronic to chronic duration. Consequently, EPA used 

an additional uncertainty factor to account for extrapolation from subchronic to chronic 

exposure in the 13-week study, resulting in equivalent HGVs. ATSDR derives separate acute 

and intermediate duration HGVs. Our quantitative evaluation of chronic MRLs and RfCs/

RfDs indicates that many hazardous substances have equivalent HGVs. Even when diverse 

derivation methods can be employed, sometimes resulting values are equivalent.

Reasons for Differences

Supplemental Table 1 provides an overview of chemicals that had no differences between 

MRLs and RfDs/RfCs. Supplemental Tables 2 and 3 provide an overview of the substances 

that had higher or lower MRLs compared to RfCs/RfDs, respectively. Table 1 presents the 

coding scheme for the multiple reasons for variation. Table 2 provides a count of the reasons 

for discrepancies. The most common reason found was the use of different methodologies 

(33 instances), followed by nearly identical frequencies of using different studies (24), 

applying different UFs or modifying factors (MFs) (24), and conducting a more recent 

chemical evaluation (23).

Different methods include but are not limited to the use of different conversion factors, 

use of physiologically based pharmacokinetic models (PBPK), the use of benchmark 

dose (BMD) modeling techniques, or the selection of models within BMD. Many of the 

differences in methods stem from differences in the dates of the assessment where the 

later assessment may have had access to newer information such as PBPK models, BMD 

techniques and/or models, or different reference values for conversion (e.g., different values 

for water intake or body weight). For example, EPA utilized BMD for chlordecone RfD, 

1,1-dichloroethene RfD, carbon tetrachloride RfC, and nitrobenzene RfC while ATSDR 
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did not; on the other hand, ATSDR utilized BMD while EPA did not for chromium (VI) 

oral MRL, 2,4-dinitrotoluene oral MRL, 1,2,4-trichlorobenzene oral MRL, and manganese 

inhalation MRL. In nearly all these examples, the agency (EPA or ATSDR) that did not 

utilize BMD conducted their assessment before the introduction of these BMD analysis. 

Another common methodological concept that underpinned many of the differences in 

HGVs is the use of different conversion factors. These include, but are not limited to, 

use of a human equivalent concentration (e.g., chlordane and chloroethane RfCs), different 

adjustments for intermittent to continuous exposure (e.g., mercury inhalation HGVs), or 

different exposure calculations (e.g., disulfoton and nitrate oral HGVs).

On some occasions both agencies chose the same critical study, but differences in scientific 

decisions throughout the evaluation process lead to use of distinct methods that resulted 

in different HGVs. For example, when deriving an inhalation HGV for toluene, ATSDR 

and EPA both identified a series of studies evaluating neurological effects in workers 

occupationally exposed to toluene. In deriving the HGVs, both agencies utilized no observed 

adverse effect levels (NOAELs) as the point of departure (POD). However, EPA selected the 

arithmetic mean of the NOAELs (34 ppm) from the group of studies while ATSDR selected 

the highest NOAEL (45 ppm) from the same group of studies. Both agencies adjusted for 

intermittent occupational exposure, but they utilized slightly different adjustment factors. 

Both agencies divided their respective adjusted PODs by a total UF of 10, resulting in an 

MRL of 1 ppm (3.8 mg/m3) compared to EPA’s RfC of 1.33 ppm (5 mg/m3).

We also found that use of differing UFs was a common co-reason for divergent HGVs 

when agencies employed different derivation methods. For example, ATSDR and EPA based 

their inhalation HGVs for ammonia on the same occupational study but used different 

methodologies to define the POD and applied different UFs (14). EPA used the 95% lower 

confidence bound of the mean exposure concentration in the high-exposure group as the 

POD while ATSDR used the mean time-weighted average (TWA) exposure concentration 

for the whole population as the POD. Both agencies adjusted for intermittent exposure but 

employed slightly different adjustment methods. In the end, ATSDR utilized an additional 

MF of 3 for database uncertainty on top of the UF of 10 for human variability that both 

agencies used. Because application of varying methods and adjustments can impact the need 

to account for uncertainties inherent to toxicity assessment, it makes sense that agencies may 

choose different UFs if they employ one or more of these methods and adjustments.

In some cases, where the choice of a different critical study resulted in divergent HGVs, 

agencies chose not only different studies but also different types of studies (animal vs 

epidemiological). Similarly, the use of the same type of study in the derivation process did 

not always result in the same HGV as exemplified when determining the oral HGVs for 

methyl mercury. While both agencies agreed on neurotoxicity as the most important health 

outcome, however unique scientific judgements led the agencies to use different critical 

studies. EPA derived a RfD of 0.001 mg/kg/day and ATSDR derived a chronic oral MRL 

of 0.0001 mg/kg/day (15, 16). Sometimes, the age of the assessment affects availability 

of data and/or methodologies used. In fact, out of the 30 instances when the agencies 

used different methodologies to derive their respective HGVs, nearly half (13/30) involved 

chemical assessments conducted at least five years apart. For instance, ATSDR has a lower 
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inhalation MRL (0.97 mg/m3) for 2-butoxyethanol based on a 1998 assessment as compared 

to the 2010 EPA assessment (RfC of 1.6 mg/m3). ATSDR identified a POD of 0.6 ppm (3 

mg/m3) in humans exposed occupations to 2-butoxyethanol for 1 to 6 years (17). EPA’s 

more recent assessment that identified a newer study that had not been published when 

ATSDR conducted its assessment (18). In addition, EPA conducted a BMD analysis. EPA’s 

POD was based on human equivalent concentrations (HEC) derived from a human PBPK 

model. A benchmark concentration limit (BMCL10) of 133 μmol/L, was back calculated 

using PBPK modeling to a benchmark concentration limit human equivalent concentration 

(BMCLHEC) of 16 mg/m3 based on hemosiderin staining in the liver of male rats after 2 

years of exposure.

On the other hand, ATSDR derived a higher chronic oral MRL for methylene chloride in 

the year 2000 compared to EPA’s 2011 RfD (0.06 vs. 0.006 mg/kg/day) (19). Both agencies 

used the same study; however, when EPA updated its RfD, eleven years after ATSDR 

published its MRL, EPA was able to utilize a PBPK model that was not available at the time 

of ATSDR’s assessment. Moreover, EPA utilized BMD in its RfD derivation. Therefore, 

EPAs POD was a BMDLHEC of 17.2 mg/m3 compared to ATSDR’s POD of 173.5 mg/m3 

based on liver histopathology in female rats. In this case, the newer evaluation did not result 

in substantial addition of new data but did lead to the use of more modern risk assessment 

methods for extrapolating between species.

The age of the assessment also had a strong influence on the choice of critical studies used 

to calculate the POD. Conducting a more recent literature evaluation was the reason for 

54% (13/24) of the differences involving use of different studies. Thus, the availability of 

new literature may have influenced study choice more than differences in data access or 

study selection policies. From the examples above, one can see that by conducting a more 

recent chemical assessment, new literature can inform different PODs or advances in risk 

assessment methodology such as PBPK modeling can explain differences between agency 

values.

Moreover, an agency’s ability to access sufficient data from unpublished studies can also 

account for some of the HGV distinctions (10). We found 18 cases where EPA/OPP utilized 

unpublished studies to derive RfCs/RfDs; ATSDR was only able to derive 2 MRLs locating 

published data for 2,4-D and pentachlorophenol. In the other 16 cases, ATSDR did not 

derive inhalation or oral chronic MRLs, due to insufficient publicly available data. The 

examples above highlight the diverse reasons for HGV differences.

An example of a programmatic difference that resulted in different HGV between agencies 

is EPA’s practice to extrapolate from subchronic to chronic exposure as needed, when 

deriving RfCs/RfDs. ATSDR does not generally use such an extrapolation; instead, ATSDR 

chooses to derive separate acute (≤ 14 days) and/or intermediate (15–365 days) duration 

MRLs when sufficient data are available. In addition to some of the programmatic 

differences (i.e., EPA’s use of subchronic studies) that resulted in different HGVs between 

EPA and ATSDR, the intended end use of the HGVs may result in different derivation 

choices. One of the uses of RfCs/RfDs is to derive EPA’s Regional Screening Levels 

(RSLs), which inform remediation decisions. On the other hand, MRLs are intended to be 
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used by health assessors as screening levels for potential chemicals that may cause adverse 

health effects. Each agency may use the other agency’s HGV for its purpose (i.e. EPA using 

an MRL for derivation of an RSL). It is likely that the end use of HGV influences decisions 

during the derivation process. It should also be noted that additional discretion may be 

used by a health assessor/remediation professional to further modified the RfC/RfD or MRL 

when they are applied based on-site specific needs. Further transparency associated with 

decisions at each step of the process may help health assessors modify HGVs when needed 

(20).

Identification of Data Needs

In several cases, ATSDR did not derive MRLs even though EPA considered the data 

sufficient to derive a reference value (Supplemental Table 4). Programmatic difference 

may influence the presence of data needs. As mentioned above, EPA extrapolates from 

subchronic to chronic exposure, while ATSDR does not typically use subchronic studies to 

derive MRLs. ATSDR may classify these shorter duration MRLs as protective of chronic 

exposure if the existing data permit. EPA will extrapolate across exposure durations, which 

may help explain the greater number of RfCs/RfDs derived for substances without chronic 

MRLs. For example, EPA derived a RfC for 2-hexanone using a subchronic inhalation 

study in monkeys resulting in decrements in sciatic-tibial nerve motor conduction velocity 

(21). ATSDR acknowledged this study in its discussion of literature for its intermediate 

MRL duration but ultimately did not use this study to derive an intermediate MRL because 

the endpoint was deemed a serious lowest observed adverse effect level (SLOAEL) (22). 

ATSDR does not use serious health effects (e.g. effects that prevent an organism from 

functioning normally, such as death, coma, seizures, extensive necrosis, abortion, and birth 

defects) for MRL derivation (2, 23). EPA may use serious effects (called frank effects) 

when such effects occur at low doses and the selection of an alternative endpoint may 

underestimate toxicity (4). EPA’s use of freestanding NOAELs as PODs when applicable 

may also explain some of the data gaps. By contrast, ATSDR requires a NOAEL to be 

accompanied by a LOAEL, thus limiting the number of suitable studies for HGV derivation 

relative to EPA practice.

Each agency prioritizes chemicals to evaluate based on programmatic differences, which 

can result in differences in databases between agencies. For instance, the overwhelming 

majority of MRL candidate substances are chosen from chemicals found at NPL sites. 

However, ATSDR also selects non-NPL substances nominated by other agencies, states, and 

the public. ATSDR further prioritizes chemicals based on frequency of detection, human 

exposure, and toxicity (24). EPA, on the other hand, derives RfCs/RfDs for a larger portfolio 

of chemicals, based on their broader mission and jurisdiction.

Consequently, the flexibility that comes with exposure duration extrapolation, use of serious 

health effects or freestanding NOAELs, and choice of substances for evaluation may result 

in a larger pool of data for EPA to choose from when deriving RfCs/RfDs that does not meet 

ATSDR’s criteria.

In other cases, both agencies may choose not to derive an HGV (Supplemental Table 4). 

Reasons for not deriving a chronic HGV include having a limited database on the suspected 
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critical health effects or because the available literature has not identified thresholds for 

critical effects (e.g. lead, asbestos). ATSDR may have also derived acute and/or intermediate 

MRLs for some of these substances.

In order to address some of these data needs and/or coordinate HGV activities, agencies 

have established formal collaborative agreements. A number of federal agencies have 

Congressional mandates related to protecting human health and the environment from 

chemical exposures – namely EPA, ATSDR, the National Institute of Environmental 

Health Sciences’ National Toxicology Program (NIEHS/NTP), NIOSH, and OSHA. As 

documented in the GAO’s 2014 Chemical Assessments report, many of these agencies 

already coordinate HGV activities through at least one of four mechanisms – memorandum 

of understanding (MOU), interagency workgroups, data-sharing (e.g. literature search 

results), and case-by-case coordination for specific chemicals (10). ATSDR and EPA have 

established an MOU to facilitate increased communication and coordination of efforts 

to develop human health assessment products (25). Various interagency committees have 

been established to monitor and directly communicate these needs to other agencies. For 

instance, the Toxic Substances Control Act (TSCA) established the TSCA Interagency 

Testing Committee (ITC) to independently advise the EPA administrator on “prioritizing and 

selecting chemicals for testing or information reporting” (26). To coordinate Federal science 

and technology efforts regarding environmental exposures to toxic chemicals, the National 

Science & Technology Council’s Committee on Environment, Natural Resources, and 

Sustainability (CENRS) established the Toxics and Risks (T&R) Subcommittee. One of the 

functions of the T&R subcommittee was to help communicate across federal agencies the 

research needs around chemical exposure health risks, to help identify cross-cutting national 

research and development (R&D) priorities (27). In addition, ATSDR, EPA, and NTP 

established the Tri-Agency Superfund Applied Research Committee (TASARC) to share 

data needs research efforts and review protocols of voluntary research studies submitted 

to ATSDR’s voluntary research program (28). Federal agencies can also publish Requests 

for Information (RFIs) in the Federal Register to solicit information regarding ongoing or 

completed research pertaining to data gaps, as OSHA has recently done (29).

Based on our HGV analysis, we can propose a number of recommendations. Agencies 

can consider continuing to harmonize their toxicity assessment activities to ensure HGVs 

remain independent yet complementary. Additionally, more engagement with end-users and 

stakeholders in public meetings on how they use HGVs for different exposure scenarios 

can be helpful. This would enable agencies to better communicate the implications and 

applications of HGVs for various public health activities (i.e. adequate reporting of HGV 

derivation methods). To improve the usability of their MRLs, ATSDR recently added 

concise summary statements and indications for when a subchronic value could be used 

(e.g. when they could not derive a chronic MRL) at the beginning of their MRL Worksheets, 

based on suggestions from public health practitioners. Furthermore, agencies may continue 

to leverage and sustain their collaborative efforts to plan HGV development and/or research 

activities around different data needs. These cross-cutting initiatives offer opportunities to 

share and maximize resources across many data needs while catering to their respective 

public health missions. Finally, agencies can consider using the findings of our data gap 

analysis as a baseline to monitor progress towards fulfilling outstanding data needs.
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Conclusions

This paper builds on previous research by quantitatively evaluating HGVs from two US 

federal agencies, determining how the agencies’ unique missions may influence HGV 

differences, and identifying data needs. Key findings from this exercise indicate that 

although similar, the motivations and methods for deriving the two agencies’ values can 

sometimes differ enough to confuse practitioners and the public about which value to use for 

a given risk assessment (9). ATSDR and EPA have distinct toxicity assessment activities that 

contribute to different public health decisions when deriving HGVs and address different 

exposure scenarios. Clear risk communication is an important tool that should be used to 

explain these differences, particularly when divergent HGVs are available.

Our evaluation contributes to the current body of literature in several important ways. First, 

we were able to include a quantitative analysis not performed by Risher and DeRosa (9), 

and unlike Holman et al. (8), our quantitative analysis included additional and modified 

coding categories. Second, we included an assessment of EPA’s RfC and ATSDR’s chronic 

inhalation MRLs and also compared assessments that were more than one year apart, 

leading to an evaluation of an additional 52 values compared to Holman et al (8). Finally, we 

identified current data needs. Data needs are defined as instances when one or both agencies 

did not derive a value.

Similar to the GAO report, our exercise indicated that each agency’s work is unique but 

complementary because the HGVs are aimed at different audiences and public health 

applications. For instance, ATSDR uses MRLs as non-regulatory screening levels at 

hazardous wastes sites and in emergency response activities to quickly but safely rule out 

exposures that do not pose human health risks. EPA derives RfCs and RfDs to provide 

consistent values for use throughout the agency, such as deriving maximum contaminant 

levels (MCLs) (30). Federal agencies and researchers have established partnerships to 

address data needs, avoid duplicative activities, share expertise and other resources, and 

ensure derivation of appropriately protective HGVs based on the best available science. 

Understanding agencies’ programmatic differences and scientific practices can help public 

health officials decide the suitability of HGVs to their particular exposure situation. 

Risk communication regarding these differences is critical to reducing confusion and 

misapplication of HGVs. Overall, the differing HGVs complement each other in their 

agencies’ missions to protect public health.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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CERNS National Science & Technology Council’s Committee on 
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EPA Environmental Protection Agency

GAO Government Accountability Office

HC Health Canada

HEC Human Equivalent Concentration

HGV Health Guidance Value

IRIS EPA’s Integrated Risk Information System

ITC Interagency Testing Committee

LOAEL Lowest Observed Adverse Effect Level

MCL Maximum Contaminant Level

MF Modifying Factor

MOU Memorandum of Understanding

MRL Minimal Risk Level

NIEHS National Institute of Environmental Health Sceince

NIOSH National Institute for Occupational Safety and Health

NOAEL No Observed Adverse Effect Level

NTP National Toxicology Program

OPP EPA’s Office of Pesticide Program

OSHA Occupational Safety and Health Administration

PBPK Physiologically based pharmacokinetic models

POD Point of Departure

R&D Research and Development

RfC Reference Concentration
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RfD Reference Dose

RFI Request for Information

RIVM Netherland’s National Institute for Public Health and the 

Environment

TASARC Tri-Agency Superfund Applied Research Committee

T&R Toxics and Risks

TSCA Toxic Substances Control Act

UF Uncertainty Factor
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Table 1.

Coding Scheme for Observed Inconsistencies between MRLs and RfCs/RfDs

Code Criteria

1 EPA subchronic to chronic extrapolation

2 Different studies used

3 Different use of assessment factors (e.g. modifying or uncertainty factors)

4 Different health effects

5 MRL not derived when RfC/RfD was derived

6 RfC/RfD not derived/not evaluated when MRL was derived

7 Different methods used (e.g. used of BMD modeling, different conversion factors, etc.)

8 EPA used unpublished studya

9 ATSDR conducted a more recent assessment (≥ 5 years from time of EPA’s HGV derivation)

10 EPA conducted a more recent assessment (≥ 5 years from time of ATSDR’s HGV derivation)

11 ATSDR adopted an acute and intermediate value for a chronic value

a
IRIS uses only publicly available information and doesn’t have access to CBI data. Thus, IRIS Tox Reviews do not routinely use unpublished 

studies as the basis for reference values. Pesticide assessments by the Office of Pesticide Programs frequently benefit from submitted large Good 
Laboratory Practices (GLP) reports that may not be fully available to the public. The toxicity information is provided in Data Evaluation Records 
(DERs) due to confidential business information (CBI) data.
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Table 2:

Description of Quantitative Comparison of MRLs and RfCs/RfDs, Including a Frequency Count of Reasons 

for Discrepancies.

Oral Inhalation

Description N (%)a Description N (%)a

MRL = RfD 26 MRL = RfC 6

MRL > RfD 19 MRL > RfC 14

 Different methods employed 11  Different methods employed 11

 Different UF or MF 9  Different UF or MF 6

 ATSDR’s assessment ≥ 5 years older than EPA’s 
assessment

7  Different studies used 5

 Different studies used 6  Different health effects 3

 EPA subchronic to chronic 2  ATSDR’s assessment ≥ 5 years older than EPA’s 
assessment

3

 Different health effects 2  EPA’s assessment ≥ 5 years older than ATSDR’s 
assessment

2

 EPA’s assessment ≥ 5 years older than ATSDR’s 
assessment

2  EPA subchronic to chronic 1

 EPA used unpublished study 1  EPA used unpublished study 0

MRL < RfD 12 MRL < RfC 11

 Different studies used 8  Different methods employed 6

 Different methods employed 5  Different UF or MF 6

 ATSDR’s assessment ≥ 5 years older than EPA’s 
assessment

4  Different studies used 5

 Different UF or MF 3  ATSDR’s assessment ≥ 5 years older than EPA’s 
assessment

4

 Different health effects 3  Different health effects 1

 EPA used unpublished study 1  EPA’s assessment ≥ 5 years older than ATSDR’s 
assessment

1

 ATSDR adopts shorter duration MRL 2

 EPA subchronic to chronic 0  EPA subchronic to chronic 0

 EPA’s assessment ≥ 5 years older than ATSDR’s 
assessment

0  EPA used unpublished study 0

Guidance value(s) not derived Guidance value(s) not derived

 Neither derived 85  Neither derived 167

 MRL not derived, RfD derived 77  RfC not derived, MRL derived 21

 RfD not derived, MRL derived 20  MRL not derived, RfC derived 21
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