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148 SUMMARY

149  This draft technical document is in support of the Toxic Substances Control Act (TSCA) Draft Risk

150  Evaluation for 1,3-Butadiene. See the draft risk evaluation for a complete list of all the technical support
151  documents for 1,3-butadiene.

152

153  EPA considered all reasonably available information identified by the Agency through its systematic
154  review process under TSCA (U.S. EPA, 2024h) to characterize the physical and chemical properties of
155  1,3-butadiene as well as the environmental fate and transport of 1,3-butadiene. The following points

156  summarize the chemical properties and expected fate of 1,3-butadiene:

157 e Itisa colorless gas with a mildly aromatic or gasoline-like odor. 1,3-butadiene is moderately
158 soluble in agueous systems (solubility = 735 mg/L).

159 e Itis a highly volatile organic compound with a boiling point of 4.54 °C and a vapor pressure of
160 1900 mm Hg; 1,3-butadiene exists in gaseous phase at ambient temperatures.

161 e Partitioning values for 1,3-butadiene indicate low sorption to soil, sediment, or organic matter
162 (log Koc = 1.73, log Kow = 1.99).

163 e Itis expected to have limited persistence in air (t2 = 1.5-9 hours), aerobic soils or sediment (tu
164 = 7-28 days), and water (tu2= 1-70 hours). 1,3-Butadiene may be persistent in anaerobic media
165 such as benthic sediments; however, it is unlikely to be found in such media (ty> = 1-4 months)
166 e Itis not likely to be persistent in the environment based on its partitioning and transformation
167 rates. Furthermore, bioconcentration of 1,3-butadiene is expected to be low (log BCF = 0.98).
168 e It will photodegrade with a half-life ranging from 1.6 to 2.6 hours to form formaldehyde and
169 acrolein when it reacts with hydroxyl radicals in the atmosphere.

170 e Airis expected to be the major pathway of concern for 1,3-butadiene in the environment.

171
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1 INTRODUCTION

This draft assessment presents the physical and chemical properties of 1,3-butadiene and the
environmental fate and transport of 1,3-butadiene for the draft risk evaluation conducted under the Frank
R. Lautenberg Chemical Safety for the 21st Century Act, which amended TSCA on June 22, 2016.

1.1 Scope of the Risk Evaluation

The TSCA risk evaluation of 1,3-butadiene comprises several human health, environmental, fate, and
exposure assessment modules, and a risk evaluation document. A diagram showing the relationships
between assessments is provided in Figure 1-1. This physical chemistry and fate assessment is one of
five technical support documents that are outlined in green.

1,3 Butadiene Human health
Hazard Assessment

Includes biological PESS

,' Human Exposure Assessments y - q
' P : Draft Risk Evaluation

Consumer H "
E ST ' [ Conditions of Use ]
Physical Chemistry ' ;
and Fate ' Environmental Release f Human Health
Assessment " and Occupational L Risk Characterization
—_— Exposure Assessment :
_ ; Includes PESS
Environmental [ General Population

Media Assessment ' Exposure Assessment : - .
E : _( Environmental Risk
i H Characterization
. Include exposure PESS ’[,'

[ Risk Determination ](—

Environmental
- Exposure Assessment

Environmental
Hazard Assessment

[ 1,3 butadiene systematic review protocol and data extraction files

TSDs outlined in green; shaded boxes indicate qualitative narrative in main RE without separate TSD
Figure 1-1. Risk Assessment Document Map Summary

1.2 Approach and Methodology

EPA gathered and evaluated physical and chemical property data and information according to the
process described in the Draft Systematic Review Protocol Supporting TSCA Risk Evaluations for
Chemical Substances, Version 1.0: A Generic TSCA Systematic Review Protocol with Chemical-Specific
Methodologies (also called the “2021 Draft Systematic Review Protocol Supporting TSCA Risk
Evaluations” (U.S. EPA, 2021). During the evaluation of 1,3-butadiene, EPA considered both measured
and estimated physical and chemical property data (Table 2-1).

Reasonably available environmental fate data, including biotic and abiotic biodegradation rates, removal
during wastewater treatment, volatilization from lakes and rivers, and organic carbon:water partition
coefficient (log Koc), were used to evaluate environmental fate and transport (Table 3-1). In assessing
the environmental fate and transport of 1,3-butadiene, EPA considered the full range of results from
sources that were rated high- and medium-quality. Details on the rating criteria are contained in the 2021
Draft Systematic Review Protocol Supporting TSCA Risk Evaluations (U.S. EPA, 2021). Information
on the full extracted datasets are available in the supplemental file: Data Quality Evaluation and Data
Extraction Information for Environmental Fate and Transport Studies for 1,3-Butadiene (U.S. EPA
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2024a) and Data Quality Evaluation and Data Extraction Information for Physical and Chemical
Properties for 1,3-Butadiene (U.S. EPA, 2024b). Measured data were not available for the following
fate properties of 1,3-butadiene: organic carbon:water partition coefficient, air:water partition
coefficient, octanol:air partition coefficient, wastewater treatment efficiency and bioaccumulation factor.
Thus fate estimates were based on modeling results from EPI Suite™ (U.S. EPA, 2012a), a predictive
tool for physical, chemical, and environmental fate properties. EPI Suite™ was reviewed by the EPA
Science Advisory Board (SAB, 2007) and the individual models that comprise EPI Suite™ have been
peer reviewed through publication in technical journals. Citations for the supporting manuscripts are
available in the EPI Suite help files.

1.2.1 EPI Suite™ Model Inputs and Settings

To parameterize EPI Suite™ for estimating environmental fate properties of 1,3-butadiene, the physical
and chemical properties were input based on the values listed in Table 2-1. EPI Suite™ was then run
using default settings. The estimated fate properties are bioconcentration factor (BCF), bioaccumulation
factor (BAF), wastewater treatment plant (WWTP) removal efficiency, and partition coefficients. Figure
1-2 below is a screen shot of the EPI Suite™ interface showing the input parameters used.

R EPI Suite
y,,r\i"”h,,q. File Edit Functions Batch Mode ‘ Et?ltl:lﬁle Output Fugacity STP Help
% 7
£ & .
V4t ot PhysProp | Previous ‘ Get User Save User ‘ Search CAS | _ Clear Input Fields
[m Calculate
Draw Output
" Full
ADPWIN 0 InputCAS # |000106-95-0 # Summary
. |
KOWWIN 4 'nputSmiles:  [CIC-C)C
BIOWIN :
MPBPVP = Input Chem Name: |1 .3-Butadiene
WSKOW : Name Lookup I
%
WATERNT Heny LC: 0076 amm/mole  Water Solubility 735 mo/L
HENRYWIN Melting Point: -108.966 Celsius Vapor Pressure: 1900 mm Hg CH
KOAWIN - Boiling Point: W Celsius Log Kow: ﬁ / - i
KOCWIN
River Lake —_—
BCFBAF H:C—
HYDROWIN i Water Deplh:l 1 | 1 meters -
T < Wind Velocity: ‘ 5 | 0.5 meters/sec
10l win
«{ Cunent Velocity: | 1 0.05 meters/sec

DERMWIN
ECOSAR
EPI Links

Figure 1-2. Screen Capture of EPI Suite™ Parameters Used To Calculate Fate and Physical and
Chemical Properties For 1,3-Butadiene

1.2.2 Evidence Integration for Fate and Transport Properties of 1,3-Butadiene

EPA gathered and evaluated physical and chemical property data and environmental fate information
according to the process described in the 2021 Draft Systematic Review Protocol Supporting TSCA
Risk Evaluations (U.S. EPA, 2021). During the evaluation of 1,3-butadiene, EPA considered both
measured and estimated data and information as applicable. Information and full extracted datasets are
available in the supplemental file Data Quality Evaluation and Data Extraction Information for
Environmental Fate and Transport Studies for 1,3-Butadiene (U.S. EPA, 2024a) and data evaluation
information is available in the supplemental file Data Quality Evaluation and Data Extraction
Information for Physical and Chemical Properties for 1,3-Butadiene (U.S. EPA, 2024b). The values
selected are based on an overall judgement of the strength of the scientific evidence and conclusions
regarding the properties and fate of 1,3-butadiene. All judgments about the strength of the evidence are
based upon consideration of consistency, study design, study conditions, and uncertainty.

Page 7 of 26


https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=11363113
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=11363112
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2347246
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=7860829
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=10415760
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=11363113
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=11363112

230

231
232
233
234
235
236
237

238

PUBLIC RELEASE DRAFT

November 2024

2 PHYSICAL AND CHEMICAL PROPERTIES OF 1,3-BUTADIENE

The systematic review process identified multiple data with high- and medium- quality ratings for many
physical and chemical properties of 1,3-butadiene (U.S. EPA, 2021). Most of the data were collected
under standard environmental conditions (i.e., 20-25 °C and 760 mm Hg). These data are presented in
Table 2-1 and box and whisker plots (Figure 2-1), which also include descriptive statistics for the dataset
such as the mean and median.

Table 2-1. Physical and Chemical Properties of 1,3-Butadiene

Property Selected Value(s) Reference(s) Daga?ilrjghty
Molecular formula CaHs
Molecular weight 54.09 g/mol
Physical form Colorless gas with mildly aromatic | Rumble (2018c), NLM High
or gasoline-like odor (2003)
Melting point -109 °C O'Neil (2013) High
Boiling point —4.54 °C NIST (2022) High
Density 0.62 g/cm? at 20 °C OEHHA (2014) High
Vapor pressure 1900 mm Hg at 20 °C National Toxicology High
Program (NTP) (1993)
Vapor density 1.87 (air =1) NLM (2003) High
Water solubility 735 mg/L at 20 °C NLM (2003) High
Octanol/water partition |1.99 Rumble et al. (2018) High
coefficient (log Kow)
Henry’s Law constant  |0.076 atm-m3/mol at 25 °C Rumble (2018a) High
Flash point —76.1°C Kerns et al. (2002) High
Autoflammability 417.8 °C Sun and Wristers High
(2002)
Viscosity 0.0075 cP at 20 °C (gas) NLM (2003) High
Refractive index 1.4292 at —25 °C Rumble (2018c) High

Page 8 of 26



https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=10415760
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5349186
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5926134
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5926379
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=10225178
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5155603
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5160111
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5926134
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5926134
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5932746
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5932745
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=9493542
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5349218
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5926134
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5349186

239

240
241
242
243
244
245
246
247
248
249

250

251
252

PUBLIC RELEASE DRAFT
November 2024

° 1.90- —e— pon ®
-4.40-

-108.70 - 0.626 -

2000~
-4.60 -

-108.80 - 0.624 -

1900~

Density (g/cm?)

-108.90 - -4.80- 0.622-

[ ) Y b
< ®
-109.00- E -5.00 - - 0.620- 187- e — 1800

Melting Point Boiling Point Density Vapor Density Vapor Pressure

Temperature (°C)
Temperature (°C)
Relative vapor density (air = 1)

*
Vapor Pressure (mmHg)

7356~ 2.20- had

-80.00 - o

0.100 -

2.10-

7354 -

K
(o]
1

-90.00 - e |

7352- *
\ 1.004 l -100.00 -
735.0- ° ° 415-
' 0.060 - i

Water Solubility log Kow Henry's Law Constant Flash Point Autoflammability

log Kow

F'
=]
1

0.080 -

Water Solubility (mg/L)
Temperature (°C)
Temperature (°C)

Henry's Law Constant (atm-m3/mol)
o
o

1.42930 - ° 0.009 - - 90th Percentile

--75th Percentile

N

o

®
'

1.42928 -
0.008 - - Selected Value

(cP)

—e— <~ Median

= +- Mean

1.42924 -

N
o
(5}

iscosity

0.007 -

1.42922 - { . -+—Datum .
3 25t Percentile
1.42920 - 0.006 - o« 10th Percentile

| 2.00- 1 '
Refractive Index Dielectric Constant Viscosity Legend

Dielectric Constant
V

Refractive Index

N
o
N
L]

Figure 2-1. Physical-Chemical Property Data for 1,3-Butadiene under Standard Conditions
Standard conditions are 20 to 25 °C and 760 mm Hg; collected through systematic review.

To determine specific values for each parameter Table 2-1, priority was given to data from expert-
curated, peer-reviewed databases that have been identified as “trusted sources” as detailed in Appendix
K in the 2021 Draft Systematic Review Protocol Supporting TSCA Risk Evaluations (U.S. EPA, 2021).
Where no data were available from trusted databases, second preference was given to measured data
from studies that implement experimental measurements according to established test guidelines or
which are conducted according to accepted standard analytical methods, including but not limited to
OECD guidelines or other developed standards with sufficient documentation.

2.1 Molecular Formula and Weight

The molecular formula of 1,3-butadiene is CsHs. This parameter was not obtained by systematic review
and there is no uncertainty in this value. The molecular weight of 1,3-butadiene is 54.09 g/mol. This
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value was not obtained by systematic review, but rather was calculated from the known molecular
formula. The uncertainty in this value is inherent to molecular weight determination from atomic masses
and is negligible.

2.2 Physical Form

1,3-Butadiene is a gas under ambient conditions (i.e., at ~20 °C and 760 mm Hg) (Rumble, 2018c). It is
qualitatively described as being colorless and having an aromatic or gasoline-like odor (NLM, 2003).
These descriptions agree with the qualitative descriptions identified in the Final Scope of the Risk
Evaluation for 1,3-Butadiene; CASRN 106-99-0 (also called ““final scope for 1,3-butadiene”) (U.S. EPA
2020).

2.3 Melting and Boiling Point

Melting point data range from —108.966 to —108.65 °C. The average melting point of the 19 data points
was —109 + 0.08 °C. The value —109 °C from a high-quality study (O'Neil, 2013) was selected as the
melting point of 1,3-butadiene for this risk evaluation and it aligns with the value reported (—108.966
°C) in the final scope for 1,3-butadiene (U.S. EPA, 2020). The standard deviation of the collected data is
relatively low, indicating that the value of this parameter is well-defined (Figure 2-1).

Boiling point data collected under standard conditions ranged from —5 to —2.6 °C. Excluding statistical
outliers, the range condensed to a range of —5 to —4.35 °C and averaging —4.55 + 0.22 °C. The value
—4.54 °C from a high-quality study (NIST, 2022) was selected as the boiling point of 1,3-butadiene for
this risk evaluation because it is closer to the average value than the value reported (—4.5 °C) in the final
scope for 1,3-butadiene (U.S. EPA, 2020). The standard deviation of the collected data (excluding
outliers) is relatively low, indicating that the value of this parameter is well-defined (Figure 2-1).

2.4 Density

Density values collected at 20 °C and under standard conditions ranged from 0.62 to 0.6272 g/cm?®
(specific gravity and density were assumed to be equal). The average density of the 12 data points was
0.621 + 0.002 g/cm? at 20 °C. The value 0.62 g/cm? at 20 °C (OEHHA, 2014) was selected as the
density of 1,3-butadiene for this risk evaluation because it is closer to the average value than the value
reported (0.6149 g/cmq) in the final scope for 1,3-butadiene (U.S. EPA, 2020). The standard deviation of
the collected data is relatively low, indicating that the value of this parameter is well-defined (Figure
2-1).

2.5 Vapor Density

Five vapor density data points were identified through systematic review that cover the range 1.87 to 1.9
(relative to air = 1 g/cmq). The average of the data was 1.88 + 0.02. The value 1.87 (NLM, 2003) was
selected as the vapor density of 1,3-butadiene for this risk evaluation because it is in close agreement
with the average of all the data identified, is independently reported in multiple high-quality studies, and
aligns with the value reported (1.87) in the final scope for 1,3-butadiene (U.S. EPA, 2020). The standard
deviation of the collected data is relatively low, indicating that the value of this parameter is well-
defined (Figure 2-1).

2.6 Vapor Pressure

Vapor pressure data points included nine values collected at 20 °C. The data collected under standard
conditions cover the range 910 to 2,110 mm Hg. Excluding statistical outliers, the range condensed to
eight values ranging from 1,790 to 2,110 mm Hg and averaging 1,882 £ 102 mm Hg at 20 °C. The value
1,900 mm Hg at 20 °C (National Toxicology Program (NTP), 1993) from a high-quality study was
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selected as the vapor pressure of 1,3-butadiene for this draft risk evaluation because it is closer to the
average value than the value reported (2,110 mm Hg) in the final scope for 1,3-butadiene (U.S. EPA
2020). The standard deviation of the collected pressure information (excluding outlier) is relatively low,
indicating that the value of this parameter is well-defined (Figure 2-1).

2.7 Water Solubility

Four water solubility values were identified, all very similar at 20 °C (735736 mg/L). The average
water solubility of the four data was 735 + 0.3 mg/L. The value 735 mg/L (NLM, 2003) was selected as
the water solubility of 1,3-butadiene for this risk evaluation because it was independently reported in
multiple high-quality studies, and it aligns with the value reported in the final scope for 1,3-butadiene
(U.S. EPA, 2020). The standard deviation of the collected data is relatively low, indicating that the value
of this parameter is well-defined (Figure 2-1).

2.8 Octanol/Water Partition Coefficient (log Kow)

Ten log Kow data points were identified ranging from 1.84 to 2.22. The average log Kow of the 10 data
was 1.97 £ 0.10. The value 1.99 (Rumble et al., 2018) was selected as the log Kow of 1,3-butadiene for
this risk evaluation because it is in close agreement with the data identified, was independently reported
in multiple high-quality studies, and aligns with the value reported in the Final Scope of the Risk
Evaluation for 1,3-Butadiene (U.S. EPA, 2020). The standard deviation of the collected data is relatively
low, indicating this parameter was well-defined (Figure 2-1).

2.9 Henry’s Law Constant

Seven Henry’s Law constant data points were identified through systematic review covering the range
0.062 to 0.113 atm m3/mol. The average Henry’s Law constant of the seven data was 0.093 + 0.022 atm
m3/mol. The value 0.076 atm m*/mol at 25 °C (Rumble, 2018a) was selected as the Henry’s Law
constant of 1,3-butadiene for this draft risk evaluation because it is the high-quality data point that most
closely agrees with the average and it is the value referenced in the final scope for 1,3-butadiene (U.S.
EPA, 2020)—although a different number (0.204 atm-m3 /mol at 25°C) was printed in error. There is
considerable variance in the data collected, indicating that the value of this parameter is poorly defined
(Figure 2-1).

2.10 Flash Point

Flash point values identified through systematic review range from —105 to —75 °C. Flash point data can
be collected using either open cup or closed cup techniques, but many references did not indicate which
technique was used. The average flash point value was —83 + 12 °C. The value —76.1 °C (Kerns et al.
2002) was selected as the flash point of 1,3-butadiene for this risk evaluation because it is a high-quality
study and aligns with the value reported in the final scope for 1,3-butadiene (U.S. EPA, 2020). Due to
the multiple experimental methods for quantifying flash point (e.g., open cup and closed cup), there is
considerable variance in the data collected indicating that the value of this parameter is poorly defined
(Figure 2-1).

2.11 Autoflammability

Four autoflammability values identified through systematic review ranged from 415 to 420 °C. The
average autoflammability of the four data points was 417 + 2 °C. The value 417.8 °C from a high-
quality study (Sun and Wristers, 2002) was selected as the autoflammability of 1,3-butadiene for this
draft risk evaluation because it is closer to the average value than the value reported (420 °C) in the final
scope for 1,3-butadiene (U.S. EPA, 2020). The standard deviation of the collected data is relatively low,
indicating that the value of this parameter is well-defined (Figure 2-1).
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2.12 Viscosity

Four viscosity data points were identified through systematic review, all under different experimental
conditions. The value 0.0075 cP at 20 °C was selected from a high quality study as the viscosity for
gaseous 1,3-butadiene (NLM, 2003). The selected gas data was the most relevant to environmental
conditions and aligns with the value reported in the final scope for 1,3-butadiene (U.S. EPA, 2020)
(Figure 2-1).

2.13 Refractive Index

Twelve refractive index data points were identified through systematic review, including four data
points collected at —25 °C. The data collected at —25 °C cover the range 1.4292 to 1.4293. The average
refractive index of the four data points was 1.4292 + 0.00005 at —25 °C. The value 1.4292 at —25 °C
(Rumble, 2018c) was selected as the refractive index of 1,3-butadiene for this draft risk evaluation
because it is in close agreement with this analysis. It is the same value reported in the final scope for 1,3-
butadiene (U.S. EPA, 2020). The other eight data points were not considered because they all were at
different temperatures, making it difficult to calculate an average. The standard deviation of the
collected data at —25 °C is relatively low, indicating that this parameter is well-defined (Figure 2-1).

2.14 Dielectric Constant

One data point for dielectric constant was identified through systematic review from a high-quality
study. The value 2.05 at 25 °C (Rumble, 2018c) was selected as the dielectric constant of 1,3-butadiene
for this risk evaluation. It is the same value reported in the final scope for 1,3-butadiene (U.S. EPA
2020) (Figure 2-1).
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3 ENVIRONMENTAL FATE AND TRANSPORT OF 1,3-
BUTADIENE

3.1 Final Evidence Integration for Fate and Transport Properties

Systematic review yielded relatively few available data for fate endpoints as compared to the physical
and chemical property endpoints. Because of this, studies with an overall data quality determination of
Medium were considered alongside those rated high for use in determining the representative fate
properties of 1,3-butadiene for the purposes of the draft risk evaluation. The available studies are
discussed in detail later in this section.

3.2 Final Selected Fate and Transport Property Values for 1,3-Butadiene

Table 3-1. Final Environmental Fate and Transport Characteristics of 1,3-Butadiene

factor (BCF)

Property or ab Data Quality
Endpoint Selected Value(s) Reference(s) Rating
te = 1.9 h (assuming 12-hour day, Klamt (1993) High
1.5E6 OH/cm?®)
ti2 = 1.6-2.6 hours (assuming 12-hour |Khaled et al. (2019) High
day, 1.5E6 OH/cm®)
t2 = 1.7-1.9 hours (assuming 12-hour | Vimal (2008) High
Indirect day, 1.5E6 OH/cm®)
photodegradation in [, ) = 5 g hours (assuming 5E8 Andersson and High
ar NOs/cm3) Ljungstrom (1989)
t2 = 3 hours (assuming 5E8 NOs/cm®) | Zhao et al. (2011) High
t12 = 34 hours® (assuming 7E11 Os/cm?®) | U.S. EPA (2012b) High
ti2 = 0.76-9 hours Howard et al. (1991) |Not Rated
Indirect photolysis |50-2,000 days (estimated) Howard et al. (1991) |Not Rated
in water
Not expected to undergo hydrolysisin  |[NCBI (2020), Howard |Not Rated
Hydrolysis the environment due to a lack of etal. (1991)
hydrolysable functional groups
4% aerobic biodegradation in 28 days | NCBI (2020) Medium
Biodegradation in (OECD 301D)
water 7-28 days (aerobic, estimated) Howard et al. (1991) |Not Rated
4-16 weeks (anaerobic, estimated) Howard et al. (1991) |Not Rated
Biodegradation in | 7-28 days (estimated) Howard et al. (1991) |Not Rated
sediment/soils
Wastewater 96.6% removal (estimated)® U.S. EPA (2012b) High
treatment
Bioconcentration  |9.55 (estimated)® U.S. EPA (2012b) High
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Property or Data Quality

ab
Endpoint Selected Value(s) Reference(s) Rating

Organic 1.73 (estimated)® U.S. EPA (2012b) High
Carbon:Water
partition coefficient
(log Koc)

Octanol:Water 1.99 Rumble (2018b) High
partition coefficient
(log Kow)

Air:Water 0.49 (estimated)® U.S. EPA (2012b) High
partition coefficient
(log Kaw)

Octanol:Air 1.50-1.53 (estimated)® U.S. EPA (2012b) High
partition coefficient
(log Koa)

& Measured unless otherwise noted
b Estimated values from EPI Suite™ physical property inputs: log Kow = 1.99; BP = —4.54°C; MP = —109 °C;
VP = 1,900 mm Hg; WS = 735 mg/L; HLC = 0.076 atm-m*/mole

3.3 Partitioning

Partitioning values indicate low sorption to soil, sediment (log Koc = 1.73), or organic matter in water
(log Kow = 1.99). A Henry’s Law constant of 0.076 atm-m3/mol at 25 °C indicates rapid volatilization
from surface water and soil surfaces. Thus, with over 90 percent of releases going to air, it is expected to
be the major pathway of concern for 1,3-butadiene in the environment. The biodegradation rates upon
which partitioning values were derived are estimations based on scientific judgement (Howard et al.
1991). For aerobic biodegradation in water, we had two data points indicating both rapid (estimated) and
slow (measured) biodegradation in water; however, the measured data was lacking experimental details
so there is some uncertainty associated with it. The fugacity modeling was carried out for both fast (see
Table 3-2) and slow (not shown) biodegradation and the results were similar. This is because of the
volatility of 1,3-butadiene. Overall, 1,3-butadiene is primarily released to, and will generally partition to,
air where it will be rapidly photodegraded (half-life = 0.76-9 hours).

3.3.1 Fugacity Modeling

EPA ran the level 111 fugacity model in EPI Suite™ to predict how environmental releases of 1,3-
butadiene partition between environmental compartments. The model predicts the partitioning of a
substance released to air, water, soil, and sediment and identifies important partitioning processes. The
Level 11l Fugacity model is a steady-state, non-equilibrium model that includes the processes of
degradation, advection (flow out of the evaluative environment) and intermedia transfer. Physical and
chemical properties used as input to the model are described in Section 2 and summarized in Table 2-1.
Additionally, environmental fate properties from Table 3-1 were also used as input to the model. The
model was run holding the environmental release steady at a default rate of 1,000 kg/hour but varying
the receiving medium (i.e., air, water, soil). Releases were modeled for 1,000 kg/hour simultaneously to
air, soil, and water (33% of release each) and 1000 kg/hour released only to air, soil, or water (100% of
release each). Additionally, TRI releases for 2021 (99.1% of release to air, 0.1% release to land, and
0.1% release to water) were modeled (U.S. EPA, 2024f). The 0.8 percent documented as off-site
releases were not included in the modeling because it was unclear to what compartment they were being
released. A total of five iterations were conducted (Table 3-2).
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Table 3-2. EPI Suite™ Level 111 Fugacity Modeling for 1,3-Butadiene Showing Partitioning for
Different Media Release Scenarios? Assuming Constant Release

Release Scenario Air Water Soil Sediment
(%) (%) (%) (%)
100% Air 99.96 0.03 0.01 <0.001
100% Water 0.89 98.7 <0.001 |0.39
100% Soil 33.1 1.64 65.3 0.006
33% Aiir, 33% Water, 33% Soil 3.86 92.8 2.97 0.36
99.8% Air, 0.1% Water, 0.1% Soil (TRI) 94.0 5.79 0.20 0.02

& Modeling used half-life values of 2.6 hours in air, 28 days in water, 28 days in soil, and 16 weeks in sediment
(see Table 2-1).

The fugacity modeling results suggests that if 1,3-butadiene is released solely to soil, a majority will
partition to air, if released only as air emissions, 1,3-butadiene will predominantly stay in air and if
released solely to water, 1,3-butadiene will predominantly stay in water (assuming constant release).
Based on the reported TRI emissions contained in the Draft Environmental Release for 1,3-Butadiene
(U.S. EPA, 2024d), only 0.1 percent of environmental releases of 1,3-butadiene are going to water. 1,3-
Butadiene will primarily be released to and stay in air. Thus, the fugacity modeling from EPI Suite™
supports the classification of air as the major compartment for 1,3-butadiene.

3.4 Transformation Processes

1,3-Butadiene may undergo various transformation processes in environmental media that affect
persistence and retention within the environment. Transformation processes include biodegradation, and
photodegradation. Hydrolysis in environmental waters is not expected to be a significant process for 1,3-
butadiene based on its lack of hydrolyzable functional groups (NCBI, 2020; Howard et al., 1991).

3.4.1 Biodegradation

Aerobic biodegradation half-life of 1,3-butadiene in water and soil is reported to be 7 to 28 days
(Howard et al., 1991), though the J-check database documents results of an OECD 301D equivalent test
where only 4 percent biodegradation was measured in 28 days in terms of BOD, indicating 1,3-
butadiene is not readily biodegradable with a half-life greater than 28 days (NITE, 2020). Based on EPI
Suite™ modeling, 1,3-butadiene biodegradation is expected to be 2.82 days in aerobic environments
(BioHCwin estimated half-life). Notably, OECD 301D Ready Biodegradability Tests are conducted in
closed systems which are not representative of the natural environment with continuous chemical
movement. Details on the experimental conditions of the OECD 301D equivalent test were not recorded,
making the interpretation of the results difficult. Anaerobic biodegradation in water was estimated to
have a half-life of 4 — 16 weeks (NCBI, 2020; Howard et al., 1991). 1,3-Butadiene is thought to degrade
to form carbon dioxide and acetate (Watkinson and Somerville, 1976). It has also been shown to be
oxidized to form 1,2-epoxybutene by methane-utilizing bacteria (Hou et al., 1979).

3.4.2 Photodegradation

Direct photolysis of 1,3-butadiene in air is assumed to be an insignificant process relative to
photooxidation reactions (NCBI, 2020; ATSDR, 2012; ECB, 2002) because 1,3-butadiene does not
contain chromophores that absorb light at wavelengths exceeding 290 nm. Indirect photolysis of 1,3-
butadiene in surface waters is also expected to be an insignificant pathway though it has been estimated
to range from 50 to 2,000 days (Howard et al., 1991).
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Indirect photodegradation of 1,3-butadiene in air is a significant pathway. 1,3-Butadiene will degrade in
air rapidly during the day (half-life = 1.6-2.6 hours) by reacting with photochemically-produced
hydroxyl radicals in the atmosphere (Khaled et al., 2019; Vimal, 2008; Klamt, 1993). Measured and
estimated average atmospheric half-lives for photodegradation of 1,3-butadiene range from 0.76 to 9
hours and is dependent on daylight (ECB, 2002; Howard et al., 1991; Andersson and Ljungstrém, 1989).
Specifically, assuming 12 hours of daylight and hydroxyl radical concentration of 1.5x10° OH
molecules/cm?, 1,3-butadiene half-life is 1.6 to 2.6 hours (Khaled et al., 2019; Vimal, 2008; Klamt,
1993). Nitrate radicals destroy 1,3-butadiene in the absence of light (night) (Andersson and Ljungstrom,
1989). 1,3-Butadiene will react with nitrate radicals with a half-life ranging from 5 to 9 hours (Zhao et
al., 2011; Andersson and Ljungstrom, 1989) and ozone with a half-life of 34 hours (U.S. EPA, 2012a).
Reaction with ozone is not expected to expedite indirect photodegradation of 1,3-butadiene in the
atmosphere.

Many transformation products are formed from the indirect photodegradation of 1,3-butadiene by
reaction with hydroxyl radicals, ozone, and nitrate radicals. The main transformation products are
formaldehyde and acrolein. Additional transformation products formed in the atmosphere in lesser
amounts include furan, 1,3-butadiene monoxide, 1,3-butadiene diepoxide, organic nitrates,
glycolaldehyde, glycidaldehyde, 3-hydroxy-propanaldehyde, hydroxy acetone, and malonaldehyde
(Ghosh et al., 2010; Sexton et al., 2007; Liu et al., 1999; Tuazon et al., 1999). Tuazon et al., (1999)
found that molar yields of 58 and 62 percent for acrolein and formaldehyde, respectively, were formed
from the reaction of 1,3-butadiene with hydroxyl radicals in the atmosphere. Two outdoor smog
chamber experiments found that during atmospheric photodegradation—about 25 percent of 1,3-
butadiene formed acrolein (Sexton et al., 2007; Liu et al., 1999) while 7 to 8 percent formed
formaldehyde (Sexton et al., 2007). Sexton et al., (2007) attributed the low transformation percentages
to the fact that both formaldehyde and acrolein are highly reactive themselves and are eventually
consumed in the smog chamber experiment when 1,3-butadiene ceases to be replenished. The SAPRC-
99 chemical mechanism, which is a detailed mechanism for the gas-phase atmospheric reactions of
volatile organic compounds and oxides of nitrogen in in urban and regional atmospheres (Carter, 2000),
estimates approximately 50 percent formation of formaldehyde when 1,3-butadiene reacts with hydroxyl
radical (-OH) in the atmosphere. Ghosh et al., (2010) estimated a yield of 63 percent for both
formaldehyde and acrolein when 1,3-butadiene reacts with hydroxyl radicals.

3.5 Media Assessments

3.5.1 Air and Atmosphere

1,3-Butadiene is reactive in air with an estimated half-life of 0.76 to 9 hours (Table 3-1). In daylight,
reaction with hydroxyl radicals is rapid. At night, reaction with nitrate radicals become more important
than reaction with hydroxyl radicals. Ozone reaction (half-life of 34 hours) is less important than
reaction with hydroxyl radicals (ECB, 2002). 1,3-Butadiene is not expected to undergo air deposition
nor long-range transport based on a low log Koa of 1.5 and a short half-life in the atmosphere. The
OECD Overall Environmental Persistence (POV) and long-range transport potential (LRTP) Screening
Tool, Version 2.2 (Wegmann et al., 2009) was used to estimate potential for long range transport. It
estimates a Characteristic Travel Distance (CTD) of 187 km, and Transfer Efficiency (TE) of 3.23x10°®
percent when reported releases are made solely to air. A molecular mass of 54.09 g/mol, log Kaw of
0.492, and log Kow of 1.99 along with atmospheric half-life of 9 hours, water half-life of 28 days, and
soil half-life of 28 days were used in the analysis. The CTD is the distance from the point of release of
the chemical to the point at which the concentration of the chemical has dropped to about 37 percent of
its initial value, while the TE estimates the percentage of emitted chemical that is deposited to surface
media after transport away from the region of release. A CTD of 187 km suggests that 1,3-butadiene is
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not likely to undergo long-range transport in the air and a TE of 3.23x107% percent suggests that a
negligible amount of 1,3-butadiene emitted to air will be deposited to surface media after transport away
from the region of release. Results showed that neither long range transport nor air deposition is a
concern for 1,3-butadiene. Monitoring concentrations of 1,3-butadiene in air across the United States
documented in the AMTIC archive (U.S. EPA, 2019a) range from non-detect to 267.3 pug/m?®. More
details of monitoring data can be found in the Draft Environmental Media Concentrations for 1,3-
Butadiene (U.S. EPA, 2024c).

3.5.2 Aquatic Environments

1,3-Butadiene in surface water is expected to volatilize rapidly given its physical and chemical
properties (Table 2-1). EPI Suite™ estimated volatilization half-life from water ranged from 0.76 hours
in a model river to 2.9 days in a model lake. These volatilization half-lives are based on a depth of 1 m,
wind velocity of 5 m/s and current velocity of 1 m/s for the model river and a depth of 1 m, wind
velocity of 0.5 m/s and current velocity of 0.05 m/s for the model lake. Other inputs to EPI Suite™ are
listed in (Table 2-1).

According to estimated half-lives, biodegradation is expected to be fast in aerobic sediments and slower
under anaerobic conditions; however, volatilization. is expected to be the most important removal
process for 1,3-butadiene in aquatic environments. Further, due to high volatility and low sorption
potential to organic matter (Table 2-1), 1,3-butadiene is not expected to significantly partition into
sediments in water. 1,3-Butadiene does not undergo hydrolysis and indirect photolysis is expected to be
an insignificant process of removal from surface waters (NCBI, 2020; Howard et al., 1991). 1,3-
Butadiene was not detected in surface water across the United States based on available monitoring data
documented in the Water Quality Portal (WQP) (U.S. EPA, 2022). More details on monitoring data can
be found in the Draft Environmental Media Concentrations for 1,3-Butadiene (U.S. EPA, 2024c).

3.5.3 Terrestrial Environments

According to the TSCA conditions of use for 1,3-butadiene, it is not expected to be released to soil.
Although air deposition to soil may occur, it is not expected to be significant (see Section 3.3.1) and due
to the physical and chemical properties of 1,3-butadiene (Table 2-1), it is expected to volatilize rapidly
from soil and other surfaces. Further, there is low potential for sorption to organic matter in soil (Koc =
53.7). The estimated half-life of 1,3-butadiene in soil ranges from 7 to 28 days.

TRI (U.S. EPA, 2019c) reported relatively low releases of 1,3-butadiene to wastewater treatment
systems (U.S. EPA, 2024d) and the Clean Water Act Discharge Monitoring Reports (DMR) (U.S. EPA
2019b) recorded no releases of 1,3-butadiene from wastewater treatment plants to surface water bodies
for the period between 2016 and 2021. As a result, the EPA does not anticipate 1,3-butadiene to be
present in biosolids because of low releases of 1,3-butadiene to wastewater treatment systems, low
potential for sorption to organic matter, and high volatility.

Because releases to landfills are expected to be mostly in polymer form from which depolymerization
and subsequent exposure to 1,3-butadiene monomer is not expected, 1,3-butadiene in landfills is not
expected to be a source of soil or groundwater contamination. Although the Koc (53.7) and Kow (97.7)
values for 1,3-butadiene suggest it will be relatively mobile in groundwater, current release patterns (low
releases to land and water) and the volatility of 1,3-butadiene make it unlikely for 1,3-butadiene to be
present in groundwater. Available monitoring data documented in the WQP (U.S. EPA, 2022) for
groundwater across the United States reveals 99 percent non-detects of 9,378 samples collected between
2011 and 2023. Concentrations of 1,3-butadiene in groundwater range from non-detect to 40 ug/l. More
details of monitoring data can be found in the Draft Environmental Media Concentrations for 1,3-
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Butadiene (U.S. EPA, 2024c¢).

3.6 Persistence Potential of 1,3-Butadiene

1,3-Butadiene is not likely to persist in the environment due to the rapid volatilization from water and
surfaces and the reactivity in the atmosphere. Based on results from BIOWIN™, which is an EPI
Suite™ model that estimates the probability of rapid aerobic and anaerobic biodegradation of an organic
compound in the presence of mixed populations of environmental microorganisms, biodegradation is
expected to be fast in aerobic aquatic environments and slow in anaerobic aquatic environments.
BioHCwin™, which is an EPI Suite™ model specifically developed for the biodegradation half-life
prediction of petroleum hydrocarbons, estimated a half-life of 2.82 days for 1,3-butadiene in an aerobic
aquatic environment. This short half-life agrees with the BIOWIN™ results that aerobic biodegradation
IS expected to be rapid in aquatic environments. Volatilization half-life from water is estimated to range
from 0.76 hours in rivers to 2.9 days in lakes. Further, there is fast reaction with hydroxyl radicals (t12 =
0.161 days, AOPWIN) and ozone (ti2 = 1.415 days, AOPWIN) in air. These metrics suggest 1,3-
butadiene is not likely to be persistent in the environment.

3.6.1 Destruction and Removal Efficiency

Incineration of waste 1,3-butadiene from industrial activities is expected to occur at hazardous waste
incinerators at a Destruction and Removal Efficiency (DRE) of greater or equal to 99.99 percent (ECB,
2002).

The Clean Air Act 40CFR Part 63, Subpart EEE—National Emission Standards for Hazardous Air
Pollutants from Hazardous Waste Combustors—requires all hazardous waste combustors, hazardous
waste incinerators, hazardous waste cement kilns, hazardous waste lightweight aggregate kilns,
hazardous waste solid fuel boilers, hazardous waste liquid fuel boilers, and hazardous waste
hydrochloric acid production furnaces to achieve a destruction and removal efficiency (DRE) of 99.99
percent for each principle organic hazardous constituent (POHC)—including 1,3-butadiene.

3.6.2 Removal in Wastewater Treatment

Due to the volatility of 1,3-butadiene, only small amounts are expected to enter wastewater treatment
plants (WWTPs). The small amounts that enter a WWTP are expected to be removed primarily by
volatilization and possibly some biodegradation. Based on its low potential for sorption to organic
matter, sorption to sludge is not expected to be a significant removal route for 1,3-butadiene in WWTPs.

The EPI Suite™ (U.S. EPA, 2012a) STPWIN model was run using default settings (biodegradation half-
life was set to 10,000 hours to evaluate degradation based on abiotic processes alone) and 1,3-butadiene
physical and chemical properties outlined in Table 2-1 to evaluate its potential to volatilize to air or
adsorb to sludge during wastewater treatment. EP1 Suite™ STPWIN modeling estimated 96.25 percent
removal via volatilization, 0.53 percent removal via sludge adsorption, and 3.2 percent loss to effluent—
further highlighting that volatilization is the primary pathway for environmental fate of 1,3-butadiene.

3.6.3 Bioaccumulation Potential of 1,3-Butadiene

Based on its reactivity, 1,3-butadiene is not expected to bioaccumulate or bioconcentrate. There were no
available data identified in systematic review evaluating bioaccumulation of 1,3-butadiene in aquatic or
terrestrial environments. The EPI Suite™ (U.S. EPA, 2012a) BCFBAF model indicated low potential
for 1,3-butadiene bioaccumulation in the environment with an estimated log BCF of 0.98. The
bioconcentration factor regression-based estimate was 9.55 L/kg wet-weight and the biotransformation
half-life normalized to 10 g fish was 0.34 days.
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4 OVERALL FATE AND TRANSPORT OF 1,3-BUTADIENE

With approximately 98 percent of 1,3-butadiene released to air as reported by TRI (Draft Environmental
Release for 1,3-Butadiene (U.S. EPA, 2024d)), air is expected to be the primary major environmental
compartment for 1,3-butadiene. It will degrade in daylight rapidly (half-life of 1.6-2.6 hours) by
reaction with photochemically-produced hydroxyl radicals in the atmosphere. It will also react at a much
slower rate with nitrate radicals and ozone in the atmosphere (half-lives of 3-9 and 34 hours,
respectively). Based on an estimated octanol-air partition coefficient (Koa) of 31.5 to 33.7, 1,3-
butadiene is not expected to associate strongly with airborne particulates; hence, it is not expected to
undergo dry deposition or long-range transport in air. It is expected to remain largely in the vapor phase
where it will undergo photodegradation. 1,3-Butadiene is not expected to persist in air due to its
reactivity and multiple degradation pathways.

DMRs recorded no releases of 1,3-butadiene from WWTPs to surface water bodies for the time between
2016 and 2021, though TRI reported small releases to water (U.S. EPA, 2024d). Hydrolysis in
environmental waters is not expected to be a significant process for 1,3-butadiene based on its lack of
hydrolyzable functional groups. The aerobic biodegradation half-life of 1,3-butadiene in water is
expected to fall in the range of 7 to 28 days while anaerobic biodegradation in water was estimated to
have a half-life of 4 to 16 weeks. Based on the reported rates, biodegradation of 1,3-butadiene in
environmental water is likely less important than volatilization. Volatilization from water is expected to
be a significant process for 1,3-butadiene based on a high Henry’s Law constant (0.076 atm-m3mol at
25 °C) and a high vapor pressure (1,900 mm Hg at 20 °C); thus, mitigating its presence or persistence in
aquatic environments. 1,3-Butadiene is not expected to bioaccumulate in aquatic organisms given its
estimated BCF of 9.55 L/kg.

Overall, 1,3-butadiene is primarily released to, and will generally partition to, air where it has low
persistence potential. Figure 4-1 below is a pictorial description of the fate and transport of 1,3-
butadiene in the environment.
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Figure 4-1. Transport, Partitioning and Degradation of 1,3-Butadiene in the Environment

The diagram depicts the distribution (grey arrows), transport and partitioning (black arrows) as well as the
transformation and degradation (white arrows) of 1,3-butadiene in the environment. The width of the arrow is a
qualitative indication of the likelihood that the indicated partitioning will occur or the rate at which the indicated
degradation will occur (i.e., wider arrows indicate more likely partitioning or more rapid degradation).
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5 WEIGHT OF SCIENTIFIC EVIDENCE CONCLUSIONS FOR 1,3-
BUTADIENE

5.1 Weight of Scientific Evidence Conclusions for Physical and Chemical
Properties

The general confidence in the physical and chemical properties for 1,3-butadiene is high. Measured data
were identified from high-quality studies for all physical and chemical properties. A detailed discussion
of strengths, limitations, assumptions, and key sources of uncertainty for the fate and transport
assessment is provided below.

5.1.1 Strengths, Limitations, Assumptions, and Key Sources of Uncertainty for the
Physical and Chemical Property Assessment

The physical and chemical property data discussed in this document were the product of a systematic
review of reasonably available information (U.S. EPA, 2024h). Overall, there is little uncertainty in the
physical and chemical data and analyses presented and there is high confidence in the data. The analyses
present the average and standard deviation of all data collected through the systematic review process
for each parameter. The standard deviation is reported as uncertainty in the form of tolerance limits (+
range) on the average value. Data extracted as a range of values were excluded from the calculations
unless expert judgment could identify precise data points within the range. These statistical analyses
may be indicative of the amount of uncertainty related to different instrumental techniques or other
experimental differences between the studies used to generate the data. Additional sources of uncertainty
in these reported values may be inherent to the measurement of the data point itself (e.g., sources of
uncertainty or measurement error related to the instrumental method, precision with which a data point
is measured and reported in the data source). Finally, all data was assumed to be collected under
standard environmental conditions (i.e., 20-25 °C and 760 mmHg) unless otherwise specified.

Due to cross-referencing between many of the databases identified and assessed through the systematic
review process, there is potential for data from one primary source to be collected multiple times,
resulting in duplication within the dataset. This duplication should be considered a potential source of
uncertainty in the data analyses; however, data-curation procedures and expert judgement were used to
minimize this possibility whenever possible.

5.2 Weight of Scientific Evidence Conclusions for Fate and Transport

Evaluation of the Weight of the Scientific Evidence for the fate and transport of 1,3-butadiene is shown
below and is based on categorization described in the 2021 Draft Systematic Review Protocol
Supporting TSCA Risk Evaluations (U.S. EPA, 2021).

There is robust evidence showing that 1,3-butadiene will

e photodegrade rapidly in air to yield formaldehyde and acrolein (Section 3.4.2);
e not partition to organic matter in water (Section 3.5.2); and
e not hydrolyze significantly in water (Section 3.5.2).

There is moderate evidence showing that 1,3-butadiene will

biodegrade rapidly in aerobic river water or wetland sediment (Section 3.4.1);
biodegrade rapidly in aerobic soil (Section 3.4.1);

not sorb to soil/sediment particles (Section 3.5.3);

not biodegrade rapidly in anaerobic sediment (Section 3.4.1);
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e Dbiodegrade in soil or water to give carbondioxide and acetate (Section 3.4.1);
e Dbe degraded by methane-utilizing bacteria to form 1,2-epoxybutene (Section 3.4.1); and
e not bioaccumulate in fish (Section 3.6.3).

5.2.1 Strengths, Limitations, Assumptions, and Key Sources of Uncertainty for the Fate
and Transport Assessment

Due to the high reactivity and volatilization of 1,3-butadiene, there are few high-quality studies
evaluating environmental fate. Measured data were identified from high-quality studies for indirect
photodegradation of 1,3-butadiene in the atmosphere; however, there is generally limited evidence on
the fate of 1,3-butadiene in the environment. This lack of data creates some uncertainty. Nevertheless,
EPA has high confidence in our assumptions about the fate of 1,3-butadiene in the environment based
on its physical and chemical properties, environmental release data and monitoring data.

Half-lives of 1,3-butadiene in air can vary significantly under different environmental conditions, which
result in spatio-temporal variation in degradation rates that contribute to uncertainty. For instance,
greater residence times of 1,3-butadiene are expected in colder, cloudy conditions.

The fate assessment of 1,3-butadiene in aquatic environments was based mainly on physical and
chemical data and estimated properties and release data. Volatilization and biodegradation are key
processes in the fate of 1,3-butadiene in water; however, no available data was found measuring the
volatilization of 1,3-butadiene from water and sediments. There was only one reference with measured
data for biodegradation of 1,3-butadiene in water and no data were identified for biodegradation in
sediments which is a source of uncertainty. Estimations of volatilization using EPI Suite™ are based on
a shallow model river and lake and may be much lower for deeper water bodies.

Like aquatic environments, experimental data for the fate of 1,3-butadiene in terrestrial environments
were not identified through systematic review. This is a source of uncertainty. However, EPA relied on
release data, monitoring data and the physical and chemical properties to conduct the fate assessment for
1,3-butadiene and are confident that exposures are not being underestimated.

Although there are no measured data of potential bioaccumulation of 1,3-butadiene, there is high
confidence in the assumption that bioaccumulation potential is minimal. Given the high reactivity of 1,3-
butadiene and the log Kow 0f 1.99, it is not expected to persist in the environment long enough to support
potential bioaccumulation. Thus, the uncertainty is minimal and there is high confidence that 1,3-
butadiene will not bioaccumulate in aquatic or terrestrial species.
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6 CONCLUSIONS

Based on the high release amounts of 1,3-butadiene to the atmosphere, air is expected to be a major
pathway of exposure. Low release amounts to water as well as high volatility means the water pathway
is not expected to be a significant pathway of exposure. Sediments and soil are also not expected to be
major pathways for 1,3-butadiene based on low partition coefficients to organic matter (Kow, Koc, and
Koa) and a significant water solubility. Bioaccumulation in biota is low so trophic transfer is not
expected to be a concern. These conclusions are supported by available monitoring data.

Based on the forgoing conclusions, the human health assessment will focus primarily on inhalation risk
to the general population and workers from exposure to 1,3-butadiene in air (U.S. EPA, 2024¢). The
assessment of risk to terrestrial and aquatic organisms due to 1,3-butadiene exposure will be handled
qualitatively because exposure is not expected from the soil and water pathways (U.S. EPA, 202409).
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