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Documentation of 2021 Proposed Updates to the WV De Minimis Standards

Prepared by:  Ross Brittain, PhD
Environmental Toxicologist

1.0 Background

The Voluntary Remediation and Redevelopment Act (W. Va. Code §22-22-1, ot scq.) established the
WYV Voluntary Remediation Program (VRP), which apphies De Minimis Standards duning voluntary
remediation activities and brownfield revitalization. De Minimis Standards are contaminant levels that
pose no substantial risk to human health based on the corrent or reasonably anticipated future land and
groundwater use for cither residential or industrial purposes. The Voluntary Remediation and
Redevelopment Rule (60CSR3 §9.2.d) outlines the method for calculating De Minimis Standards, which
are to be reviewed anmually and updated as necessary to reflect current toxicity information, chemical-
specific data, and exposwre parameters,

2.0 Overview of 2021 Proposed Updates

The De Minimis Standards arc based on the product of Exposure times Toxicity. Exposure is caleulated
based on chemical-specific data and receptor-specific exposure parameters.  As outhned in the Voluntary
Remed:ation and Redevelopment Rule (60CSR3), the chemical-specific data for the contaminants in the
De Minimis Standards Table were each compared to the current data in the Risk Assessment Information
System (RAIS) Chemical Data Profiles (hitps: fraw ol eovitools/profiis nho) and the U.S. EPA
Comptox database (atips 7/ oomptox.spa. gov/dashbosrd). The exposure parameters used in De Minimis
Standard caleulations wers taken from the most recent U5, EPA Default Exposure Parameters, and the
cquations were compared to those defined in the U.S. EPA Regional Screening Level User’s Guide

Chigps i woww eps sovishbicpional-sorpormne-tevelsrsis-as ers-anide).

Toxicity is based on values from vanous sources of toxicological research to determine carcinogenic
responses to chemical exposures via ingestion {Cancer Slope Factor (CSF)) or inhalation (Inhalation Unit
Risk (IUR)), and non-carcinogenic responses via ingestion (Reference Dose (RfD)) and inhalation
(Reference Concentration (RfC}). The carcinogenic and non-carcinogenic effects due to dernial
exposures have been developed for very few chemicals and are therefore assessed on a chemical-specific
basis as a dermal absorption fraction of the ingestion toxic responses, with most chemacals having a
dermal fraction value of one (1). The hierarchy of sources of toxicity values are determined in 606CSR3,
with Tier I values being the Integrated Risk Information System (IRIS), Tier 2 being the Provisional
Peer-Reviewed Toxicity Values (PPRTVs), and Tier 3 being all other sources. The toxicity updates were
validated against the approved sources (Table 1),

Lipdates of parameters used to calculate exposure for the De Minimus Standards were cross-checked
against the most current U.S. EPA Regional Screening Levels (RSLs) data as a last validation step. The
RSLs arc updated twics a year by U.S. EPA, and the WV De Minimis Standards updates ropresonted here
mnclude all RSL updates through May 2021, The WV chemical-specific toxicity and exposure data were
then updated in the De Minimis Standards calculation spreadsheet. Several corrections were simply



changes in nomenclature; “Chlordane (Technical)” was changed to “Chlordane (Technical Mixture)”, the
spelling of “Metolachlor (Dual)” was corrected, synonyms of NuStar (i.e., Flusilazole) and of Pursuit
{1.¢., Imazethapyr) were added, and the CAS Number for Polybrominated biphenyls was changed to
36355-01-8.

3.0 Updates of Toxicity Values

Toxicity values arc mandated by 60CSR3 to be the most updated values from IRIS as the first preference
{Tier 1) and the Provisionally Peer-Reviewed Toxicity Values (PPRTV) as the second preference (Tier 2).
Other governmental (.g., CalEPA and OFF) or relevant scientific sources (ATSDR) may also be used
(Tier 3) when there are not values available from IRIS or PPRTV. Since the last update of the De
Minimis Standards Table (which became effective April 1, 2018), the toxicity values of numerous
chemicals have changed {Table 1), requiring that the De Minmmis Standards Table be updated to reflect
these new values. Nete that some changes to the toxicity data are just to the source, which was
documented incorrectly in the previous version of the De Minimis Standards calculation spreadsheet.
These edits are denoted with “stat” in Table 1.

Toxicity Value Sources
Tier 1 | IRIS — Integrated Risk Information System

Tier 2 } PPRTV - Peer-Reviewed Provisional Toxicity Values

Tier 3 ; ATSDR — Agency for Toxic Substances and Disease Registry, derived from Minimal Risk Levels
CalEPA — California Environmental Protection Agency

OPF — U8 EPA Office of Pesticide Programs

PPRIV APP - Peer-Reviewed Provisional Toxicity Values published in Appendix

RSL FEF — U.S EPA Regional Screening Levels Taxicity Equivalence Factors wheve the taxicity of
several PAHs ae based on their toxicity relative to Benzo(a)pyrene in the absence of values in IRIS
RS8L UG ~ U.S8. EPA Regional Screening Levels User’s Guide providing modifications to toxicity
values as deemed appropriate

In addition, the references for several toxicity sources published in previous versions of the De Minimis

Standards Table were unclear. The followmg edits were made to provide clarity to the source of certain

sereening values. The edits described below did not affect the numeric value of the screening values:

—  Changed sources of toxicity values from “m” to “at” to differentiote between those [isted in
ATSDR in ppm vs. mgim3: Acrylonitrile RID, Cadmium and compounds REC, Diazinon RiD,
HCH (alpha) RiD, 4-Methylphenol (p-cresol) RED, Nickel RIC, and 1-Methylnaphthalene RID.

FTtl

~  Changed sowrces of toxicity values from “p” to "pa’ to clarify PPRTY Toxicity Values from
PERTYV Appendix Toxicity Values: p-Chlorobenzoic acid RID, 4-Chloro-2-methylamline RED, o-
Chioronitrobenzene RfC, DDD RID, DDE RID, Dibenzofuran RID, 1.2-Dichloroethylenc {trans)
RIC, 2,4-Dimethylaniline RID, Glycidaldchyde RfC, 2-Methyl-3-nitroaniline RID, 2-Nitroaniline
RID, N-Nitrosodimethylamine RfC, m-Nitrotoluene RID, p-Phenylenediamine RID, p-Phthalic
acid RID, n-Propyibenzene RED and RIC, Thallium and compounds RID, Toluene-2,5-diamine
CSF and RID, p-Tolwdine RID, and 1,2,3-Trichloropropene RiD.

- Changed notation for toxicity source from PPRTV Appendix ("sp” fo "pa”l; Toxicity values
from the PPRTV Appendix were previously referencing “sp”, and the description of “sp™ was
unclear. Thercfore, the “sp” footnote was clarificd and updated to “pa” to clearly reference the
PPRTV Appendix values. This change affected the following constitucnts:
Dichlorodifluoromethane RfC, 1,2-Dichlorocthane RfDD, Dicyclopentadiene RfC, Dinitrotoluene
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{Technical Grade) CSF and RED, 2, 6-Dinitrotoluene RED, Formic Acid REC, Methyl acetate RED,
2-Nitroanthine RfC, 2,4,6-Trichloroaniline CSF and RID), and 1,1,2-Trichloroethane RC.

—  Changed notation of toxicity source from CalliPA (“¢” to “cal”): The source of the sclentum
REC was incorrectly referencing “c” for the California EPA; however, “c” refers to the U5, EPA
Region III SSL Background Data. Therefore, the source was revised to “cal” for the selenivm
RAC.

#i 5

- Change of roxicity source from “x” to “pa’: The source of the Methylene bromide
(Dibromomethane) RFC was incorrectly referencing “x” for the PPRTV Appendix (note this is the
reference wtilized in the U.S. EPA RSL Tables). However, the description of “%x™ did not
accurately describe the PPRTV Appendix and was not utilized clsewhere i the spreadsheet, so
this source “x” was removed. In addition, the source of the Methylene bromide
{Dibromomethane) RIC was revised from “x” to “pa”.
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Table 1:

Required Changes to Toxicity Data and Sources of Data for Chemicals Based on the Three Tiers of Toxicity Data

Oral Cancer Oral Inhalation Reference
CHEMICAL Slope Factor CSFo Reference RfDo Unit Risk IUR Concentration RfC
(CSFo) source Dose (RfDo) source (IJUR) (ug/m3y source (RFC) source
(mg/kd-d)1 {mg/kg-d) 1 {mg/m3)
St CalEPA

PPRTV

PPRTV

RSL UG

Cypermethrin

OPP

PPRTV APP

1,2-Dichloroethylene (trans)

4.E-C2

PPRTV APP

1,2-Dichloropropane

3.7E-C2

PPRTV

4.0E-C2

PPRTV

3.7E-06

PPRTV

N-N-Dimethylaniline

2.7E-C2

PPRTV

Diphenylamine

1.0E-O1

OPP

Formaldehyde

9.83E-03

ATSDR

Stat

arigar

121

Mercury (elemental and incrganic)

Stat

CalEPA

2-Methylaniline

1.6E-02

PPRTY

Documentation of 2021 Proposed Updates to the WV De Minimis Standards




CHEMICAL

Oral Cancer
Slope Factor
(CSFo)
(mg/kd-d)

CSFo
source

Oral
Reference
Dose (RfDo)
(mg/kg-d)

RfDo
source

Inhalation
Unit Risk

(IUR) (ug/m3)-
1

IUR
source

Reference
Concentration
(RfC)
(mg/im3)

RfC
source

Methylene Bromide (Dibremomethane)

Stat

PPRTV APP

NuStar (Flusilazole)

Oxyflucrfen

/.3E-C2

OPP

RSL TEF

RSL TEF

RSL TEF

RSL TEF

RSL TEF

RSL TEF

Indenc(1,2,3-cd)pyrene

RSL TEF

RSL TEF

1 1.2-Trichloro-1,2, 2-triflucroethane
{Frecn 113)

5.CE+00

PPRTYV

1,3, 9-Trimethylbenzene

6.0E-02

RIS

2.4 6-Trinitrotoluene

Vinclozolin

Documentation of 2021 Proposed Updates to the WV De Minimis Standards




CHEMICAL

Oral Cancer
Slope Factor
(CSFo)
(mg/kd-d)

CSFo
source

Oral
Reference
Dose (RfDo)
(mg/kg-d)

RfDo
source

Inhalation
Unit Risk
(IUR) {(ug/m3)-
1

IUR
source

Reference
Concentration
(RfC)
(mg/im3)

RfC
source

2The chronic oral reference dose for cypermethrin was updated m accordance with the May 2021 U.S. EPA RSL updates. Although the 11.5. EPA Human Health Benchmarks for Pesticides
database (https /1aspub.epa.gov/apex/pesticides/f 7p=HHBEP:home) does not show the chronic RfD of 0.06 mg/kg-day as of the date of this document, this value was utilized due to 1ts recognition
by U.S. EPA and 1ts publication i the RAIS database.

"Vanadium and compounds toxicity 1s now based on Vanadium Pentoxide. It formerly used the U.S. EPA KSL toxicity for Vanadium m which they adjusted the toxicity of Vanadium Pentoxide
by mathematically accountmg for the oxygen via atomic weight ratios. However, there 15 no scientific basis for such an adjustment, and Vanadium Pentoxade 15 considered to be one of the most
toxic forms of Vanadium, 1f not the most toxic form. Therefore, Vanadium Pentoxide 15 used as the surrogate for all Vanadium compounds smce 1t 15 the most scientifically-defensible and

conservative estimate. Note that IRIS 1s currently undergomg a review of Vanadium and Compounds, and these toxic values will likely be adjusted once IRIS has rendered a decision.
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4.0 Updates of Exposure Values

4a. Updates of Chemical-Specific Parameters to Calculate Exposure (sources from RAITS except
where noted)

- B.(ratio of permeability coefficient of stratum correum 1o permeability coefficient of vigble
epidermis) (unitless): Arsenic (3.3E-03), Beryllium and compounds (1.2E-03), Dinitrotolucne
{Technmical Grade) (3.7E-02), Diquat (2.8E-02), 4,4°-Methylene bis(N,N'-dimethyhaniline (2.9E-
01), Phosphorus (White) (2.1E-03), Polychlerinated biphenyls (3.6E+00), Aroclor 1016
(L9E+00), and Arochlor 1248 (3.1E+00).

—  Dermal Absorption from Soil (488 U.S. EPA corrected the dermal absorption fraction from
sous for Dibenzofuran, Furan, and Tetrahydrofuran because they mistakenly applied the ABSy
value for chlormated dioxins and dioxin like compounds (0.03) to these three volatife chemicals.
All volatile chemicals are considered to have negligible dermal absorption because they will
volatilize to the air before they have a chance to be absorbed through the skin. Therefore,
WVDEP made the same corrections to these compounds.

- Dermal Permeability Coefticient (Rp} fepwhrt from EPL: Diquat (5.4E-03) and 4,4"-Methylene
bis(N, N -dimethylyamhline (4. 7E-02).

- Diffusivity in Aw (D) (em2/s): Dibenzofuran (6.51E-02), Dinitrotoluene (Technical Grade)
{2.84E-02), Diquat (3.87£-02), Hexachlorodibenzo-p-dioxin mixture (HxCDD) (4.27E-02), and
Indeno{1,2,3]pyrenc (2.47E-2). In addition, the source of the diffusivity in air values for several
constituents were updated to RAIS. The numerical values did not change.

- Diffisivity in Water (Dw) {cm275); Dmitrotoluene (Technical Grade) (3.32E-06), Diquat (6.86E-
06), and Indeno[ 1,2,3]pyrene (6.37E-6). In addition, the source of the diffusivity in water values
for several constituents were updated to RAIS. The numerical values did not change.

- H (dimensioniess Henry's Law Constant); Chlordane (Technical) (1.99E-03), Dmifrofoluene
{Technical Grade) (3.79E-06), and Diguat {5.81E-00).

—  Henry's Law Constant fatm-m3/mol); Chlordane (Technicaly (4.86E-03), Dinitrotoluenc
{Technical Grade) (9.26E-08), Diguat {1.42E-07), tert-butanol (9.05E-06), Toluene-2, 4-diamine
{7.92E-10), and Toluene-2, 6-diamine (7.49E-09).

2 Mercury (methyl)

(7.00E+03).

—  Koc {soil-water partition coefficient for organic compounds) (cm3/2); Benzoie acid (6.00E-01),
2-Chlorophenol (3.88E+02), 2.4-Dichlorophenol (1.47E+02), Diguat (4.04E+03), HMX
(3.26E+01) from CompTox, Hydrazine (2.00E+00), Pentachlorophenol {5.92E+02), Propachlor
{2.04E+02), Propargite (3.665+04), RDX (Cyclonite) (4.51E+01) from CompTox, and 2.4,6-
Trichlorophenol (3.81E+02). In addition, the source of Koc values were added for several
constituents that were missing. The numerical values did not change.

- Liguid/Solid at Soil Temperature: Cyanogen bromide change to solid, Dicyclopentadiene
changed to hiquid, 2.4-Dimethylaniline hydrochlornide changed to solid, Phospherus {(White)
changed to solid, and tert-butanol changed to solid.
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Melting Point (°C). Acctone (-94.8), Acctonitrile (-43.8), Acctophenone (19.6), Aldrin (104.0),
Arsenic (270.0), Assurc (92.0), Baygon (90.0), Butyl benzy] phthalate (-35.0), Carbon disulfide (-
111.5), Carbosulfan (25.0), Cobalt (1495), Cyanogen (-27.9), Cyanogen bromide (52.0),
Cypermethrin (80.3), 1,4-Dichloro-2-butene (3.5), 1,2-Ihchlorocthylenc(cis) (-80.0), 1,2-
Dichloroethylene{trans) (-49.8), Dicyclopentadiene (-1.0), Dieldrin (175.3), 2,4-Eimethylaniline
hydrochloride (157), 2,4-Dinitrophenol (114.8), Diquat (95.3), Epichlorohydrin (-37.2), Ethyt
methacrylate {-75.0), HCIH{alpha) (159.5), HCH¢beta) (314.5), HMX (286), p-Hydroqumone
(170), Tron (1538), Lead(tetracthyl) (-134), 2-Methylaniline (-14.4), 2-(2-Methyl-d-
chlorophenoxy) propionic acid (94.3), Methyl methacrylate (-47.6), 2-Methyl-3-nitroaniline
{105.3), Methyl styrenc (~86.3), Metolachlor (-62. 1), Mirex (485), Molybdenum (2622), Nickel
and compounds {1453}, Phosphorus (White) {44.1), p-Phthalic acid (368) note that the
experimental average was used mnstead of the median since CompTox questionably reported the
median as the upper end of the range, Phthalic anhydride (130.8), Polychlorinated biphenyls
(122.3), Aroclor 1016 (100.9), Aroclor 1242 (122.3), Aroclor 1248 {122.3), Aroclor 1254 (134.6),
Aroclor 1260 (163.6), Benzo(a)pyrene (176.5), Dibenz(a h)anthracens (269.5), Fluoranthene
{107.8), Indeno(1,2,3-cd)pyrene {163.6), Prometon (91.0), Propargite (173.2), Resmethrin (56.5),
Selentum (221), tert-butanol (25.4), 1.2,4,5-Tetrachiorobenzene (139.3), Thallium and
compounds (303.5), p-Toluidine (43.6), Toxaphene (77.0), 1,2, 4-Trichlorobenzene (17.0), 2-
{2,4,5-Trichlorophenoxy) propionic acid (181.6), 1.3,5-Trninitrobenzene (121.5),
Trinitrophenylmethylnitramine (Tetyl) {131.5), Vinyl bromide (-137.8), Vinyi chlerids (-133.7),
and Zinc and compounds (419.3).

- Molecular Weight: Antimony and compounds {121.8), Arsenic (74.9), Barium and compounds
{137.3), Beryllium and compounds (9.0), Dinitrotoluens { Technical Grade) (346,41), Phosphorus
{White) (31.0), and Thallium and compounds (204.4}.

- Solubility ftmg/d-water); Chlordane (Technical) (5.60E-02), Cyanogen (8.00E+03), Diquat
{7.0E+01), and Phosphorus (White) (3.00E+00).

— 1% fiime to reach steady-state) (hr). Antimony and compounds (1.28+00), Arsenic (6.6E-01),
Beryllivm and compounds (2.8E-01), 2,4-Dinitrophenot (2.7E+00), Dinitrotoluene {Technical
Grade) (2.9E+02), Diquat (2.7), Phosphoras (White) (3.8E-01), Polychlonnated biphenyls
{1.9E+01), Aroclor 1016 (1.2E+01), and Aroclor 1248 (1.9E+00). Additionally, two columns
were added to include the values of comrclation cocfficients from RAGS-E Equations A.7 and
AB. The t* was proviously left blank before adding these values. These additions only effected
2-Methylaniline, Acenaphthylens, Benzo{gh,i)pervlene, Phenanthrene, Propylene glycok
{monoethyl ether), tert-butanot, Tolkene-2, 4-diamine, and Toluene-2,6-diamine.

—  FYapor Pressure (mm Hg): Diquat (1.0E-08)

—  Water Dermal Fraction Abserbed (FA} funitless); The fraction of a compound absorbed through
the skin as part of the dermal pathway incorrectly used the Dermal Absorption from Soils (ABS)
parameter i the current De Minimis Stendards Table. The comrect fraction absorbed through
water {FA) was calculated using the Water Dermal Fraction Absorbed (FA) from RAGS Part E
Exhibit B-3, but this Exhibit does not have all of the FA values and the information is old. The
U.5. EPA RSLs give the cquations to calculate F A based on regression cquations that are
avatlable at httos /fvoww, epa.govnslvrepionabsorsoningdovels e asors-guidefchanusalspreific
based on the values for B and tau. Thus, a “raw FA” was calculated for each of the chemicals in
the De Minimis Standards spreadsheet that have B and tau values using those equations. The
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“raw FA” values were then rounded to a single significant figure. The rounded version of FA 15
the value used to calculate the dermal absorption from water.

—  r-event (event duration, aka tau) (hr/eventl: Antimony and compounds (5.1E-01), Arsenic (2.8E-
(1), Barium and compounds (6.2E-01}, Beryllium and compounds (1.2E-01), Dmitrotoluens
{Technical Grade) (1.2E+02), Diquat (1.1), Phosphorus {White) (1.6E-01), Polychlorinated
biphenvls (4.3E+00), Aroclor 1016 (2.9E+00), and Aroclor 1248 (4. 5E+00),

4b. Updates to Exposure Assumptions

Defaunlt exposure assumptions have not changed, with one important exception. The default soi
ingestion rate for industrial workers was inereased from 50 mg/day to 100 mg/day. This change was
made because mdustrial workers includes both indoor and outdoor workers. The current 50 mg/day
value was based on the mcidentat soil mgestion rate of indoor workers from the U.S. EPA Exposure
Factors Handbook in 2011. However, the U.S.EPA default soil ingestion rate for outdoor workers s
100 mg/day. The Industrial De Minimis is intended to be protective of all industrial/commercial
workers, and the old valucs based on the indoor worker exposures was not sufficiently protective of the
outdoor workers. For this reason, U.S, EPA uses the 100 mg/day default value to calculate the RSLs
for industrial/commercial workers. Thus, this change to the De Minimis Standards Table aligns the
WV De Minimis Standards methods with the U.S. EPA RSL methods, but it will only impact the
Industrial De Minimis Standards that were based on the ingestion pathway.

In addition, the Industrial De Minimis Standards arc typically used to screen the potential risks to
construction/utility workers exposed to just soils while excavating trenches (i.2., no groundwater in the
trenich). While construction/uttlity workers will not have the same exposure frequency, duration, or
time at a location as a typical industrial/commercial worker, they have a much higher default soil
ingestion ratc of 330 mg/day, as well as higher dermal contact and inhalation rates. Thus, increasing
the default soil ingestion rate for the Industrial De Minimis Standards also allows for more protective
screening of construction/utibity workers exposed to soils during excavation activities,

4c.  ¥inyl Chloride and Trichlorethyvlene De Minimis Updates

The current version of the De Minimis Standards has Vinyl Chloride separated into two categories of
exposures: Lifetime (Residential De Minimis) and Adult (Industrial De Minimis). However, this is the
only chemical which has separate categories of exposures in the De Minimis Standards Table, and the
LU1.S. EPA RSLs do not separate the Vinyl Chloride exposures. Thus, the Vinyl Chlonde exposures
were combined into one so that this chemical would align with the other chemicals in the De Minimis
Standards Table and with the U.S. EPARSLs. Additionally, the previeus Vinyl Chlornde and
Trichlorosthylene De Minirmis Standards did not use the chemical-specific equations developed by ULS.
EPA for the RSLs for both of these chemicals following the Residential cancer and Groundwater cancer
pathways (hfips./Swiww epe gov/riskiregionel-soreomae-levels wsls-squations). The proposed updates to
the De Mininus Standards for Vinyl Chloride and Trichlorocthylene uhilize these pathway-specific
equations.

4d. Correction to Groundwater Standards

The current version of the De Minimis Standards reports the Groundwater De Minimis for Antimony
and Compounds as 7.8 pg/l.. However, U.S. EPA has developed a Maximum Contaminant Level
(MCL) for Antimony as 6 pg/L under the Safe Drnnking Water Act (SDW A) requirements, and the WV
Requirements Governing Groundwater Standards (47CSR12) uses these U.S. EPA standards. The 7.8
ug/L value for Antimony 13 ncorrect since the Groundwater De Minimis Standards are supposed to
follow the UL.S. EPA MCLs and/or WV 47CSR12 when they are available. Thus, the Groundwater De
Mintmis Standard for Antimony was vpdated to the EPAMCL of 6 ug/L.
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In addition, the Groundwater De Minimis Standards were updated with values published 1n 47CSR12
for the following constituents {(ug/l.): Bromodichloromethane (8.0E+01), Bromoform (8.0E+01),
Copper (1.3E+03), and Dibromochloromethane (8.0E+01). Additionally, the WV Requirements
Governing Groundwater Standards has a value of 0.000005 pg/L, for 2,3,7,8-TCDD (Dioxin) that is
mcorrectly reported as 0.00003 pug/L m the current version of the De Mimmis Standards.

de. Lead

There are no toxicity values for Lead because there is no observable threshold of responses due to
exposures to Lead, Therefore, De Minimis Standards cannot be caleulated for Lead in the same manner
as other chemicals. Lead exposure is evaluated using models, such as the Integrate Exposure-Uptake
Bickinetic Model (IEUBK) and the Adult Lead Model {ALM).

The T1.5. EPA Office of Solid Waste released a detailed directive recommending that soil Lead levels
less than 400 mg'kg are generally safe for residential use, and this value is used for the U.S. EPA
Regional Screening Level and the WV Residential De Minimis Standard. However, a recent analysis of
the Blood Lead Concentrations of U.S. Adult Females: Summary Statistics from Phases 1 and 2 of the
National Health and Nutrition Evaluation Survey (NHANES HI)U.S. EPA 2002) resulted m an update
of the goal for non-residential commercial/industrial uses to 800 mg/kg. U.3. EPA’s Lead at Superfund
Sites: Frequent Questions from Risk Assessors on the Adult Lead Methodolagy (U.S. EPA 2018) states
that the 860 mg/kg clean up goal is protective of all subpopulations. The U.S. EPA RSL was updated to
reflect this new Industrial soil screening level, but the WV Industrial De Minims Standard has
remained at 1000 mg/kg. Thus, the Industnial De Minimis Standard for Lead is being updated to 800
mg'kg to reflect the more recent risk-based guidance from U.S. EPA. This lower Industrial De Mimimis
Standard for Lead also accounts for the increased default soil ingestion rate for Outdoor Workers and
the exposures of a fetus through a pregnant worker,

5.0 Proposed Changes fo the De Minimis Standards

Onee the spdated exposure and toxicity values were mput into the De Minimis Standards caleulation
spreadsheet, the final sereening values of the De Minmmis Standards were updated accordingly. Table 2
shows the current values and the proposed now values together. I no change 1s being proposed, then only
onc valuc is presented as both current and new. However, for thosc standards which changed, the current
standard 15 strackthrough and the proposed now standard 1s in parentheses. Upon completion of the
approval process, the final version of the De Minimis Standards Table will be published in the Voluntary
Remediation Program Gudance Manual and on the WVDEP Office of Environmental Remediation
Technical Guidance and Templates webpage

Chistes den wy. govidly oo/ icchaicalovidanceandismplatos/ Pages/dofait aspx).
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Proposed Changes to the De Minimis Standards

Table 2:

idential Soil'® | 29 ialSeil'® | YW 23 g
CONTAMINANT CAS No. Remdent;:l Soil % i Industrl?‘iSon % i Ground\;tater % i
(Mg/kg) Ss (Mg/kg) S5 (ug/L) Sz 8

Acetaldehyde 75-07-0 1.2E+01 [ 3.7E+02 nc 2.6E+C0D o]

67-64-1

nc

Acetone

Acetophencne

Acrylamide

79-06-1

2.4E-C1

ZAE+GH(4.6E401)

Alachlor

15872-60-8

9.7/E+00

6-3E+02(4.1E+02)

gws

Aldicarb

116-06-3

6.3E+01

nc

gws

i

308-00-2

Aldrin

S.5E+01

6-2E+53(4.0E+03)

35E+B4(3.0E+01

S
Baythroid

68359-37-5

Benzaldehyde

100-52-7

92-87-5

Benzidine
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CONTAMINANT

CAS No.

Residential Soil'?
(mg/kg)

Industrial Seil'?
(mg/kg)

Groundwater??®
{ug/iL)

Benzyl alcchol

2.0E+03

=EERNE

Bis{2-chloroethyl)ether

111-44-4

Bis(chlorcmethyllether

542-88-1

Bromedichloremethane

Bromomethane

74-83-9

7.3E+00

nc

33E+84(3.2E+01)

nc

7.5E+00

nc

1,3-Butadiene

106-589-0

6-HE-02(8.1E-02)

3-2E+00(3.6E+00)

+8E-D2(7.1E-02)

Butylate

2008-41-5

3.2E+03

nc

nc

2.1E+02

nc

Butyl benzy| phthalate

85-68-7

2.5E+02

1.6E+01

Caprolactam

3.1E+04

nc

nc

8.9E+03

nc

Carbon disulfide

Csat

Csat

nc

12789-03-6

Chlorcbenzilate

910-15-6

2-Chlcre-1,3-butadiene

126-59-8
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CONTAMINANT

CAS No.

Residential Soil'?
(mg/kg)

Value
Basis*

Industrial Seil'?
(mg/kg)

Value

Basis*

Groundwater??®
{ug/iL)

Value
Basis*

Chloroethane

75-00-3

2.1E+03

Csat

2.1E+03

Csat

2.1E+04

nc

Chutins

Chloromethane

74-87-3

1.2E+02

nc

5.0E+02 nec

1.9E+02

nc

100-00-5

§-3E+04{9.0E+00)

41 3E403(3.8E+402) | msc

95-48-8

4.5E+02

nc

9.1E+02

Cobalt

7440-48-4

nc

6-8E+02(3.5E+02) ne

nc

Crotonaldehyde

123-73-8

4 4E+00(3.6E+00)

ide and compounds

108-84-1

Csat

51E+03

Csat

1.4E+03

nc

2.0E+00

4 8E+52(9.3E+01)

Diazincn

333-41-5

4.4E+01

nc

8 9E+02(5.7E+02)

nc 1.0E+O1

nc

Befizoltia
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Groundwater??®

Industrial Soil'? ES
{ugiL) S

Residential Soil'? s
(mg/kg) 5

@
CONTAMINANT CAS No. =
(mg/kg) S

4.7E+01

ibromobenzene

84-74-2

Csat

1, 2-Dichlocrobenzene 95-50-1

3 3'-Dichlorobenzidine 81-54-1

Dichlorodifluoromethane 75-71-8 S 4E+1 nc 4.0E+02 nc 2.0E+02 nc

1.2-Dichleroethane 107-06-2 5.0E-01 c 23E404(2.2E+01) o} 5.0E+00 gws

1,2-Dichloroethylene (cis) 156-59-2 1.7E+O1 nc 84E+01(8.0E+C1) ne 7.0E+01 gws

2,4-Dichlerophenol 120-83-2 1.8E+02 nc 3SE+83(2.5E+03) nc 4.6E+01 nc

7.0E+02 4-8E+04(9.6E+03) 7.0E+01

S OE+01(8.6E+01

84-66-2

43222-48-6 SHE+B3(5.2E+03) nc 1 0E+G5(6.8E+04) nc 1-EE+83(1.7E+03) ne

Difenzoquat (Avenge)
Documentation of 2021 Proposed Updates to the WV De Minimis Standards
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Groundwater??®
{ug/iL)

Industrial Seil'?
(mg/kg)

Value
Basis*

i ; in,s o
CONTAMINANT CAS No. Residential Soil %
(mg/kg) 3

121-69-7 SE6E+04(2.6E+01) RSC S3E4+02(7.2E+02) o J-DE+B1(2.5E+00) A6C

nc

nc nc

3,4-Dimethyiphencl

528-28-0 6.3E+00 nc 43E4+02(8.2E+01) nc 1.9E+00 ne

1.2-Dinitrobenzene

1,4-Dinitrobenzene 100-25-4 6.3E+00 nc 43E+82(8.2E+01) nc 2.0E+00 ne

122-66-7 6.8E-C1 C A4 AE+01(2.9E+01) o 7.8E-C2 c

2.0E+O1 nc S§-5E+54(8.8E+01) nc 2.0E+00 nec

Epichlorohydrin
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CONTAMINANT

CAS No.

Residential Soil'?
(mg/kg)

Value

Basis*

Industrial Seil'?
(mg/kg)

Value
Basis*

Groundwater??®

Value
Basis*

{ug/L)

(8]

2-Ethoxyethanol

benzene

Ethyl

Ethylene glycol

107-21-1

1.3E+05

nc

1.CE+06

max

4.0E+04 nc

Ethylene thicurea (ETU)

96-45-7

5.1E+C0

nc

+DE+D2(6.6E+01)

nc

1.6E+0Q0 nc

Ethyl methacrylate

nc

Fluometuron

Fomesafen

72178-02-0

Formaldehyde

50-00-0

1.8E+M1

9.1E+C0

5.3E+00

Heptachlor epoxide

1024-57-3

Hexachlorobenzene

118-74-1

13E+84(1.0E+01)

1.0E+C0O gws

HCH (alpha)

5 5E+00(3.6E+00)

4 AE+01(2.5E401)

EChl

Bt
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CONTAMINANT CAS No Residential Soil'2 | 5.2 | IndustrialScil** | 52 [ Groundwaterz®> | 352
. (mg/kg) s (mg/kg) =y (ug/L) 53
Hexachlorocyclopentadiene nc 8.CE+00 nc 5.0E+01 QWS

522-06-0C

1,6-Hexamethylene diisocyanate

£1235-04-2

Hexazinone

Hydrazine

123-31-9 9.CE+Q0 1.3E+00

p-Hydroguincne

Iscbutanol 78-83-1 1.0E+04 Csat Csat 1.7E+03 nc

Iscpropalin 33820-53-C 1.1E+03 nc 2-8E+04(1.5E+C04) ne 2.9E+01 ne

Iscpropyl methyl phosphonic acid 1832-54-8 6.3E+03 nc 43E+05(8.2E+04) nc 2.0E+03 nc

Lead (tetraethyl) /8-00-2 /.8E-C3 nc 23E04(1.2E-01) nc 1.3E-03 nc

24307-26-4

22067-92-6

Csat

Csat

Methanol 67-56-1 nc

Methoxychlor 72-43-5 3.2E+02 nc 63E+03(4.1E+03) nc 4.0E+01 gws
Documentation of 2021 Proposed Updates to the WV De Minimis Standards 17




CONTAMINANT

CAS No.

Residential Soil'?
(mg/kg)

Value
Basis*

Industrial Seil'?
(mg/kg)

Value
Basis*

Groundwater??®
{ug/iL)

Value
Basis*

Methyl acrylate

96-33-3

1.6E+02 nc

6.6E+02

nc

4.2E+01

nc

iR

CnrA AR SRR Rt

L

2-Methylaniline (o-toluidine)

95-53-4

3-0E+56(3.4E+01) c

20E+52(1.4E+03)

43E-04(4.7E+00)

101-61-1

1.2E+M1 C

Z7E+02(5.0E+02)

4.8EB4(7.4E-01)

75-08-2

gws

78-93-3

2.8E+04 ne

2.8E+04

S.6E+03

nc

3.2E+03

9.3E+02

51218-45-2

2385-85-5

3.6E-C2 C

34E+00(1.7E400)

8.8E-C4

10589-80-3

7.8E+03 nc

2 3E+85(1.2E+05)

nec

20E+03(4.0E+03)

AGOWS

Eiga)

Nickel and compounds

7440-02-0

1.5E+03 nc

43E+04(2.2E+04)

nc

3.9E+02

nc

Documentation of 2021 Proposed Updates to the WV De Minimis Standards
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CONTAMINANT

CAS No.

Residential Soil'?
(mg/kg)

Value

Basis*

Industrial Seil'?
(mg/kg)

Value
Basis*

Groundwater??®
{ug/iL)

at

Nitrite

14787-65-0

Nitrocbenzene

98-95-3

Nitrofurazone

59-87-0

2-Nitrepropane

79-46-9

N-Nitresodimethylamine

N-Nitreso di-n-propylamine

N-Nitresopyrrolidine

o-Nitrotoluene

3.2E+00

Oxadiazon

Oxyfluorfen

Parathion

3.8E+02

nc

EE+83(4.9E+03)

nec

8.6E+01

nc

Pentachlorenitrocbenzene

2./E+00

2 5E+02(1.3E402)

1 6E+03(8.2E402)

Bt

2
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CONTAMINANT CAS No. Remdent;zl Soil % ) Industrl?liSon % i Ground\;tater % )
(mg/kg) 2 (mg/kg) =3 (ug/L) =3

Phenol 108-95-2 1.8E+04 nc 3-8E4+05(2.5E+05) nc 5.8E+03 nc

p-Phenylenediamine

4-2E+54(6.3E401)

2 4E+05(8.2E+02)

3 8E+53(2.0E+01)

Phosphine

p-Phthalic acid

10C-21-0

5-3E+04(3.2E+04)

nc

4+-DE+06(4.1E+05)

FANC

4-SE+54(9.4E+03)

nc

Polybrominated biphenyls

58536 65H36355-01-8)

12E+00(7.7E-01)

12674-11-2

11141-16-5

12672-28-6

ES

11086-82-5

83-32-9

nc

nc

nc

120-12-7

2.3E+04

nc

Z-0E+55(3.5E405)

nec

1.8E+03

nc

4 3E+03(2.1E+04)

3AE+00(2.5E+01)
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Groundwater??®

Industrial Soil'? ES
{ugiL) S

Residential Soil'? s
(mg/kg) 5

CONTAMINANT CAS No.
(mg/kg)

Value
Basis*

Indeno[1,2,3-cd]pyrene

85-01-8

Phenanthrene

1610-18-C

Prometcn

1918-16-7

Propachlor

Propargite 2312-35-8 13E+03(2.8E+00) AEC 25E4+04(1.2E+02) ASC 1-6E4+02(1.6E-01) HEC

Propylene glycol 57-55-6 1.CE+06 max 1.0E+06 max 4.0E+05 nec

Propylene glycel, monomethyl ether 107-58-2 4.2E+04 nc 1.1E+05 Csat 3.2E+03 ne

Pyridine 110-86-1 5.8E+01 nc 6-65E+02(5.1E+02) nc 5.3E+00 nc
5}

EnGine

RDX (Cyclonite) 121-82-4 6.1E+00 c 5-3E+02(2.8E+02) c 7.0E-01 ¢

OE+02 nc

nc nc

Ronnel 2585

26628-22-8

nc HAaxnc nc

Strontium, stable 7440-24-6

Styrene 100-42-5 8 7E+(02 Csat 8.7E+02 Csat 1.0E+02 gws
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CONTAMINANT

CAS No.

Residential Soil'?
(mg/kg)

Value
Basis*

Industrial Seil'?
(mg/kg)

Value
Basis*

Groundwater??®
{ug/iL)

Value
Basis*

127-18-4

b hen

p.a,a,a-lTetrachlorctoluene

5216-25-1

Thallium and compounds

7440-28-0

7.8E-01 nc

2 3E+04(1.2E+01)

nc

2.0E+00

gws

Thiccyanates

Various

1.6E+01 nc

4 7E+52(2.3E402)

nc

4.0E+00

nc

Toluene

108-88-3

8.2E+02 Csat

8.2E+02

Csat

1.0E+03

gws

Toluene-2,5-diamine

95-70-5

3.0E+00 c

2 DE+02(1.3E+02)

4.3E-C1

p-Toluidine

1.8E+1 c

4+2E+D3(7.7TE+02)

2.5E+00

oxaph

EEC

1,2,4-Tribromobenzene

2.8E+02 nc

30E+03(2.4E+03)

nc

2.0E+01

b0

2.5E+01

2,4,5-Trichlorophenol

Trichlorcphenoxyacetic Acid

2,45

Eansy ;]
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CONTAMINANT

CAS No.

Residential Soil'?
(mg/kg)

Industrial Seil'?
(mg/kg)

Groundwater??®
{ug/iL)

+AE+G3(1.0E+03)

2.6E+01

1,2,4-Trimethylbenzene

95-63-6

Trimethyl phosphate

512-56-1

PN

Trinitrephenylmethylnitramine (Tetryl)

Vanadium and compounds

7440-62-2

4-=2E+B88(1.5E+02

Vinyl acetate

4.1E+02

Vinyl chloride Hifetirne)

75-01-4

5.7E-02(6.1E-02)

(1.8E+01)

2.0E+00

gws

Warfarin

81-81-2

1.89E+O1

nc

3-8E+02(2.5E+02)

5.6E+00

g2}

7440-66-6

2.3E+04

nc

Z-DE+05(3.5E+05)

6.0E+03

volatilization or particulate emission.

g SRR 3 B+
Zineb 12122-67-7 3.2E+03 nc 5 3E+04(4.1E+04) nc S.9E+02 nc
Notes

“Where appropriate, the residential and imdustrial soil values consider mgestion and dermal exposure to soil and mhalation exposure to contammants moving from soil to ambient air from

*Groundwater standards promulgated under 47CSR12 are provided, where available. Standards that are unavailable under 47CSR12 are based on a risk-based methodology that considers
mgestion, dermal, and inhalation exposure arsing from the domestic use of groundwater.

*The concentrations i this table shall be applied where the exposure pathways described m footnotes 1 and 2 are the major contributors to risks 1dentified n the site assessment. If other exposure
pathways are identified, the acceptable contractions shall be determined only m consultation with the Secretary, considering all exposure pathways, and all other requirements of the regulations.

4Bas1s of standard: ¢ — cancer effect; nc — noncancer effect; max — calculated risk-based concentration exceeds maximum possible contammant level of 1x10° mg/kg; Csat — calculated nisk-based
concentration exceeds residual saturation level; gws — West Virgima Groundwater Quality Standards from 47C5R12.
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CONTAMINANT

CAS No.

Residential Soil'?
(mg/kg)

Value

Basis*

Industrial Seil'?
(mg/kg)

Value
Basis*

Groundwater??®
{ug/iL)

Value

Basis*

*Lead — Residential so1l based on Revised Intenim So1l Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities (July 1994), U.5. EPA OSWER Directive 9355.4-12. Industnal

soll based on the U.S. EPA’s Blood Lead Concentrations of U.S. Aduit Females: Summary Statistics from Phases 1 and 2 of the National Health and Nutrition Evaluation Survey (NHANES I1T)
(2002) and Lead at Superfund Sites: Frequent Questions from Risk Assessors on the Adult Lead Methodology (2018).
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