AWMA 2023

A few notes for consideration...



LS| associated with property transactions —» ASTM E1903-19

ASTM E1903-19 Phase Il assessments
Do not meet RECAP investigation requirements
Not within jurisdiction of LDEQ
Conducted without LDEQ-RD oversight
Do not meet requirements for RECAP NFA

ASTM E1903-19 LSI —» LAC 33 Part 1 Subpart 1 Chapter 12 Requests for
Review of Environmental Conditions

“LSI Response” — Environmental Conditions Review (ECR)



Applicable only to specific sampling locations and analytes —

Nonindustrial Limiting Screening Standard is applied to individual data points (or the

max concentration - not 95%UCL-AM)
All detected concentrations must be < Nonindustrial Screening Standards

If detected concentration(s) > Nonindustrial Screening Standards

- comply with LDEQ notification requirements

- submit RECAP investigation workplan to Remediation Division

Compliance with nonindustrial RS does



Concerns and recommendations:
» Sampling locations — not addressing areas most likely to be impacted
v Example — former dry cleaner (machine area, drains, likely dumping areas, etc)
v RECs identified on Sanborn majps
» Number of sampling locations/depth of sampling locations
» Analyte list — not addressing all potential onsite sources/COC

» Reduced analyte reporting

> If site is likely to require more extensive investigation — collect data in accordance
with RECAP requirements



Vapor Intrusion
Chlorinated Solvents

EPA https:.//www.epa.gov/vaporintrusion/what-vapor-intrusion


https://www.epa.gov/sites/production/files/2015-09/vaporintrusion.jpg

RECAP states:

, the Soil,, and GW,, are applicable to soil and groundwater present at a depth

that are impacted with volatile constituents and located beneath an enclosed
structure.

The need to evaluate the vapor intrusion pathway for soil and/or groundwater present at a depth
shall be determined by the Department (COC
present, nature of the release, subsurface characteristics, etc.) and the level of concern associated

with the potential migration of volatile emissions from soil and/or groundwater to an enclosed
structure.

» VI of chlorinated solvents # VI of petroleum hydrocarbbons

» The VI pathway maybe complete for

- PCE, TCE, DCE, VC, EDC, carbon tet, etc



» EPA-recommended lateral and vertical inclusion zones

- |nitial guideline for identifying buildings that are ‘near’ a subsurface vapor source and
generally warrant assessment

- Petroleum hydrocarbons 6 tol5 feet

- Chlorinated solvents 100 feet (may increase over time)

- To determine site-specific inclusion zones - investigate soil vapor migration distance

» Chlorinated Solvents
> Persistent
» Move downward through aquifers and clay layers
» Horizontal and vertical delineation critical to evaluation of VI pathway
» Breakdown products PCE - TCE -» DCE —» VC

EPA OSWER Technical Guide for Assessing and Mitigating the Vapor Intrusion Pathway from Subsurface Vapor Sources
to Indoor Air, June 2015

EPA Technical Guide For Addressing Petroleum Vapor Intrusion At Leaking Underground Storage Tank Sites, June 2015



LDEQ regulates soil and groundwater contamination (source of vapors)

Indoor air quality serves as one line of evidence in the evaluation of soil and
groundwater contamination

If vapor intrusion pathway is determined to be complete for an occupied structure -
LDEQ consults with LDH for recommendations on appropriate indoor air comparison
values

Soil vapor: The comparison values in FrASG oo Gas 1o X angna rasie (and the alpha
factors) are no longer recommended for evaluation of soil gas/subslab vapor




Vapor Intrusion Pathway

» New toxicity values for PCE, TCE, carbon tetrachloride, 1,1,1-TCA, cis-1,2-DCE,
and dichloromethane - recommend use of MO-2 or MO-3 (TCE)

> . therefore MO-2 and MO-3 residential standards cannot be
calculated using RECAP snreoasizeet > MO-3 EPA VISL

» EPA Vapor Intrusion Screening Level Calculator (VISL)

» Provides risk-based screening-level target concentrations for
groundwater, near-source soil gas, sub-slab soil vapor, and indoor air

» Can estimate indoor air concentrations based on site-specific soil vapor or
groundwater data

» For planning purposes; may be an acceptable tool under MO-3 for
development of RS based on site-specific conditions

> https:.//www.epa.gov/vaporintrusion/vapor-intrusion-screening-level-calculator



https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-level-calculator
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https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-level-calculator
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» TCE - developmental effects during first trimester of pregnancy

» TCE - EPA response action levels for indoor air (residential)
» EPA Superfund, EPA Regions 3, 7, 9, 10: 2 ug/m?3
» Compared to time-integrated samples = average concentrations

» TCE - ATSDR health-based guideline for indoor air (residential): 2.1 ug/m?3

» TCE - EPA health guidelines for indoor air (industrial 8-hr)
» EPA Region 3, 9: 8 ug/m?3
» EPARegion7: 6 ug/m3
» EPA Region 10: 8.4 ug/m3

EPA Region 9 Response Action Levels and Recommendations to Address Near-Term Inhalation Exposures to TCE in Air from Subsurface Vapor Intrusion. July 9, 2014
EPA Region 3 Hazardous Site Cleanup Division Technical Support Branch recommendations to Risk Assessors and Risk Managers to address inhalation exposures of
trichloroethylene due to vapor intrusion. March 28, 2016

EPA Region 10 OEA Recommendations Regarding Trichloroethylene Toxicity in Human Health Risk Assessments. December 13, 2012

EPA Region 7 Revised Vapor Intrusion Risk Management Decision Matrix. February 24, 2017



Subsurface vapor Intrusion Modeling 16

» EPA Johnson and Ettinger Model Spreadsheet Tool Version 6.0 (Sept 2017)

» https://www.epa.qgov/vaporintrusion/epa-spreadsheet-modeling-subsurface-vapor-intrusion

» Allows site-specific data with regard to:
» Source characteristics
» Building characteristics
> Vadose zone characteristics

> Exposure parameters


https://www.epa.gov/vaporintrusion/epa-spreadsheet-modeling-subsurface-vapor-intrusion




SS and RS for COC not listed in RECAP Tables 1-3 18

>

» Most current toxicity data shall be used
v IRIS https://www.epa.gov/iris

v PPRTV https://www.epa.gov/pprtv
v Others sources: ATSDR MRLs, California EPA, HEAST

v No toxicity value? Discuss with LDEQ tox staff

» Toxicity Value Unit conversions for use in spreadsheet:
» Reference concentration (RfC) mg/m3 — Inhalation Reference Dose (RfD,) mg/kg/day
- RfC x 20 m3/day + 70 kg
> Inhalation Unit Risk (IUR) risk/ug/m3 — Inhalation Slope Factor (SF) risk/mg/kg/day
- IUR x 70 kg + 20 mg/m3 x 1000 ug/mg


https://www.epa.gov/iris
https://www.epa.gov/pprtv

RIS - Cumene 19

Noncancer Assessment Noncancer Assessment
Reference Concentration for Inhalation Exposure Reference Dose for Oral Exposure
RfC (mg/m?) RfD (mg/kg/day)

Basis - SI? mposite System Composite UF

Increased
kidney
weightsin

Endocrine, female rats

Urinary and adrenal

Increased

average NOAEL :
kidney 1.10 x 10?
weight in mg/kg-day

NOAEL(HEC):
4.35 x 10?
mg/m?

weightsin female rats
male and

female rats

RfC = 4E-01 mg/m? x 20 m3/day +70 kg = Losaig :
RFDI = 1.14E-01 mg/kg-day B 01img/kg-d

Noncarcinogenic targets:
Kidney and adrenal



IRIS - Formaldehyde

Ouantitative Estimate of Carcinogenic Risk from Inhalation Exposure

» Inhalation Unit Risk: 1.3 x 10> per pg/m?
» Extrapolation Method: Linearized multistage procedure, additional risk
> Tumor site(s): Respiratory

» Tumor type(s): Sguamous cell carcinoma (Kerns et al., 1983)

Convert IUR (ug/m?3)*to Inhalation Slope Factor (SF) (mg/kg-d):

1.3E-05/ug/m3 x 70 kg x 1000 ug/mg =+ 20 m3/d = 4.6E-02 mg/kg-d = SF,

20


https://iris.epa.gov/static/pdfs/0419_summary.pdf

Volatility 21

» RECAP

» Molecular weight < 200 g/mole and > HLC 1E-05 atm-m3/mole

» EPA Regional Screening Level User’s Guide

» > HLC 1E-05 atm-m3/mole or vapor pressure > 1 mm Hg



RS for COC not listed in RECAP Tables 1-3

» Chemical/physical data
» Molecular weight, K ., HLC, D_, D,,, and water solubility

> EPA Chemical-specific parameters table

v https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables

» LDEQ RECAP Spreadsheet vs Spreadsheets from other sources
» Results not always same as RECAP Spreadsheet
» Henry’s Law Constant: H (atm-m3/mol) vs H’ (dimensionless)
> H=Hx41l

22


https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables

RS for COC not listed in RECAP Tables 1-3

1. SF&RfD Tab — enter toxicity values

[ADDITIONAL COMPOUNDS | | | | | | | | | |

ORGANIC COUMPOUNDS cas #4 | S TN SF; B > 1IN
Bis(2-Chioroisopropyljether | 108-60-1 | 7.00E-02 | W | 350602 | W | 400E02 | T | 400E02 | * | 0 |
Benzene | 71432 | 200E02 | T | 200E02 | 1 | 400E08 | 1 | B60E03 | T | 0 |
Vololil foerzee [ 7idsa | pooe02 | T | ooEwe | T | 400E0s | T | seoeGs | 1| 0 |
Benzene | 71432 | 200E02 | T | 200E02 | 1 | 400E08 | 1 | B60E03 | 1 | 0 |
Benzene | 71432 | 200E02 | T | 200E02 | 1 | 400E08 | 1 | B60E03 | 1 | 0 |
MBenzene | 71432 | 20002 | 1 | 200E02 | T | 400508 | T | B60E03 | 1 | 0
SV/® @ Fomaidenyde | 50000 | 460602 | * | 460E02 | 1 | 20001 | 1 | 20001 | * | 01 |
[N I U U N I N
- [ ] -
INORGANICCOMPOUNDS | | [ [ [ | | | [ ]
Antmony ~ [7440-36-0] e | | et | | 400E-04 | I | 400E-04 | * [ 001 |
IS\ [ Antmony —————— [7as0860] = | | s || 400e04 | T | 400504 | * | 0.01
Antmony [7aa0360] = | | = | | 400E04 | 1 | 400504 | * | 001 |
2. Chem&Phy data Tab — enter physical/chemical properties
|ADDITIONAL COMPOUNDS | ‘g/g-mole  cm3/g atm-m3/mol | cm2is | | cm2is | | mglL |

CAS# MOL.WT Koc [N H ]
Bis(2-chloroisopropyl)ether 108-60-1
3

g
2

S

1.75E+0
1.75E+0

-
!!w

w

NORGANCCoMPOUNDS || | | | |
Antimony 7220360

Kkkkkkkk

ESN

N

kkkkkkkk  [hkkkkkk
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RS for COC not listed in RECAP Tables 1-3 244

COMPOUND

Groundwater Classification 3
GW3NDW and GW3DW Tabs

LAC 33:1x. TEAC =
1113(HHNDW) 1113(HHDW) MCL BCF

(mg/L) (mg/L) (mg/) _ (I/kg)

C (mg/)

N (mg/l)

LAC(NDW) or max
(LAC,MCL, (MIN C, N))

(mg/l)

ORGANIC COUMPOUNDS
Bis(2-chloroisopropyl)ether
Benzene

Benzene

Benzene

Benzene

Benzene

Formaldehyde

INORGANIC COMPOUNDS
Antimony
Antimony
Antimony

5.57E+01
1.25E-02 1.10E-03 5.00E-03

5.40E-01

8.31E-04
2.71E-02
2.71E-02
2.71E-02
2.71E-02
2.71E-02
1.52E-02

#VALUE!
#VALUE!
#VALUE!

2.33E+00
3.15E+00
3.15E+00
3.15E+00
3.15E+00
3.15E+00
1.40E+02

3.15E-01
3.15E-01
3.15E-01

#VALUE!
#VALUE!
#VALUE!

(*2)C
(*1)LAC(NDW)
(*2)C
(*2)C
(*2)C
(*2)C
(*2)C

#VALUE!
#VALUE!
#VALUE!

GWes, GWair, Soiles: If LAAS is available for COC, it will need to be entered




Calculation of MO-2 RECAP Standards o5

MO-2: Use of site-specific soil properties

» Values in blue shaded cells can be changed Soil properties & QC Tab

: . Soil properties |Management Option 2
i dry SO” bUIk denSIty Revision Date: 08/04/2003
Run date:| 10/13/2023
> total soil porosity
*rxxkcalculation inputs*****
. . . g/lcm3 pb = dry soil bulk density
> Water_ﬂ”ed SOII porOSIty Lpore/Lsoil n = total soil porosity
i 3 ; ; Lwater/Lsoll nw = water-filled soil porosity
> al |‘-f|||ed SO|| porosrty’ Lair/Lsoil na = air-filled soil porosity
g/cm3 ps = soil particle density
. . . 0.02 [ells] foc = fractional organic carbon in soil
> SO” parthle denSIty i (ft) = L = length of the source at the water table |
: ; °l5) (ft) = W = width of impacted area perpendicular to flow direction of aquifer
> fraCt|0na| Org anic Carbon eX) 2.0[Acres | AOI site area - input into Q/C equation below |
59.87202|g/m2-s per kg/m3 Q/C = inverse of mean concentration at center of square source
» source length and width ex)
Q/C Table
site size [148*148 209*209 [295*295 (467*467 (660*660 |1143*1143
7 site size 0.5acre| 1lacre| 2acre| 5acre| 10 acre| 30 acre
» Most current toxicity data shall be used QICvalue| _ 76.3062| 67.4304| 50.872| 51.4648| 46.1707| 39.2329

» Geotechnical lab recommended

>



RS for COC not listed in RECAP Tables 1-3

ORGANIC COUMPOUNDS
Bis(2-chloroisopropyl)ether
Benzene

Benzene

Benzene

Benzene

Benzene

GWes, Gwailr, Soliles Tabs

LAAS - C

Ds

8.69E-04
1.20E-03
1.20E-03

1.20E-03
1.20E-03
1.20E-03

Dcrack

8.69E-04
1.20E-03
1.20E-03
1.20E-03
1.20E-03
1.20E-03

Dcap

3.19E-04
1.02E-05
1.02E-05
1.02E-05
1.02E-05
1.02E-05

ani

Dws

8.45E-04
4.07E-04
4.07E-04
4.07E-04
4.07E-04
4.07E-04

and C

VFgwesni

7.95E-05
4.08E-03
4.08E-03
4.08E-03
4.08E-03
4.08E-03

Cani

1.90E-01
2.29E-01
2.29E-01
2.29E-01
2.29E-01
2.29E-01

Cani

1.46E+02
3.14E+01
3.14E+01
3.14E+01
3.14E+01
3.14E+01

GWesni

2.38E+00
5.61E-02
5.61E-02
5.61E-02
5.61E-02
5.61E-02

GWesni

1.84E+03
7.69E+00
7.69E+00
7.69E+00
7.69E+00
7.69E+00

min value

20



217

/

« Criteria for the Management of Soil and Groundwater Under SO and/or MO-1

» The area of impacted soil is approximately . [The Q/C parameter
for the calculation of the volatilization factor for Soil, and Solil ;, and the S,

parameter for the calculation of the dilution factors (DF) for Soils,,, and Soils,; are
based on an area of impacted soil that is 0.5 acre in size.]

Example: Benzene Solil; (SO or MO-2)

Site size 148*148 209*209 295*295 467*467 660*660 1143*1143
Site size ft? 21,904 43,681 87,025 218,089 435,600 1,306,449
Site size 0.5 acre 1 acre 2 acre 5 acre 10 acre 30 acre
Soil;mg/kg

% AOI| > 0.5 acre

» Calculate SO SS using site-specific source area

> Calculate MO-2 RS using site-specific source area
>



28

MO-3 Site-specific RS

Most current EPA risk assessment methods preferable

Most current toxicity data

Most current default exposure parameters (or site-specific exposure parameters)
Site-specific or LDEQ state soll properties

EPA Calculator recommended for Soll;, Soil, GW,, GW, mutagens

LDEQ Spreadsheet: GW;, Soilgy;

EPA Vapor Intrusion Screening Level (VISL) calculator for target groundwater, soil gas,
subslab vapor, and indoor air comparison values

VY V VvV Vv

» Mutagens



By V V

v

Mutagens 29

Acrylamide, benzidine, Cr*%, chloroprene, 1,2-dibromo-3-chloropropane, ethylene oxide, 3-
methylchlolanthrene, methylene chloride, 4,4’-methylene-bis(2-chloroaniline), N-nitroso-N-
ethylurea, N-nitroso-N-methylurea, N-nitrosodiethylamine, N-nitrosodimethylamine, cPAH, TCE, 1,2,3-
trichloropropane, urethane, vinyl chloride

Carcinogens that cause a change in the DNA of a cell are referred to as mutagens

DNA changes may cause certain diseases, such as cancer
Increased susceptibility to mutagens during early-life

In the absence of chemical-specific data to evaluate differences in susceptibility,
age-dependent adjustment factors (ADAFs) should be applied

The EPA Guidance establishes ADAFs for three specific age groups
» 10X risk for birth to <2 yr
» 3Xrisk for 2 yr to <16 yr
» 1Xrisk for 16-70 yr

Nonindustrial RS for mutagens cannot be calculated using LDEQ spreadsheet;
calculate under MO-3 using EPA calculator with LDEQ state defaults were available



incidental ingestion of soil*

L g 50il-rm u-in g “”q I'IH -

Com g

AYs :=:|_T| 0 ye: ""I'|

-1 B,
bBhb |‘| 33 TR
=R B A |FSM 166833 mg | ‘ 107 kg ‘

res- 1'-1|| ki i

E". E . W = :: ' - i =10t A C :: ¥

(350 days | _ , (100 mg
1625 — I|.=.E|:|“_ - |1 0 years I |F._“ T |~ Tav M|
B 5o ! :

80 kgl

Source: EPA Regional Screening Level Calculator
https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search
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Mutagens — Vinyl Chloride 31

» Chemical-specific data for cancer susceptibility from early-life exposure are available
» Application of ADAF is not required; Calculation of updated RS is NOT NECESSARY

EPA IRIS

Commercial/Industrial

» Oral Slope Factor: 7.2 x 10 -t per mg/kg-day (Continuous lifetime exposure during adulthood)

» Inhalation Unit Risk: 4.4 x 10 -® per ug/m? (Continuous lifetime exposure during adulthood)

Non-industrial/Residential

» Oral Slope Factor: 1.4 per mg/kg-day (Continuous lifetime exposure from birth)

» Inhalation Unit Risk: 8.8 x 10 -® per ug/m3 (Continuous lifetime exposure from birth)



32

» Benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluroanthene,
chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene

» Nonindustrial RS are lower due to (MO-3 - EPA SL Calculator)
» Industrial RS are higher due to updated toxicity values

Example: benzo(a)pyrene Soill

» 2003 RECAP: 0.33 mg/kg
» 2017 tox value update: 2.1 mg/kg (MO-2 RECAP Spreadsheet)



Calculating MO-3 Nonindustrial RS

» EPA Regional Screening Level Calculator — Residential Soil (Soll )

» https.//epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search

» Input state-specific inputs
» Default city for climatic zone — Houston
» Dry soil bulk density 1.5 g/cm® — 1.7 g/cm?
» Water-filled soil porosity 0.15 L, jte/Loj — 0.21 L

water /L
> TR =10%; THQ 1 or 0.1

water’ =soil

» Site-specific inputs, e.g. source size, geotechnical data (foc), etc

33


https://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search

MO-3
Solil;

EPA Regional Screening Level
Calculator
https://epa-prgs.ornl.gov/cgi-

bin/chemicals/csl_search






36

Default
Resident Soil Inputs

EPA Regional Screening Level Calculator


https://epa-prgs.ornl.gov/tmp/Resident_chem_rsl_17OCT2023_prg494842.xlsx
https://epa-prgs.ornl.gov/tmp/Resident_chem_rsl_17OCT2023_prg494842.pdf

EPA Reglonal Scre en

https://epa-prgs.orml. gov/cgl bln/cy':'hemlcals/csl _search



EPA Regional Screehm»
https://epa-prgs.ornl. gov/cgl bln/chemlcals/csl _search




EPA Regional Screen

https://epa—prgs.ornl‘._go'\'//ci

9



Per and Polyfluoroalkyl Substances - 10

» Family of per- and poly-fluorinated organic compounds (3-4000+)
» Many consumer products/many industrial processes contain PFAS
» Limited information available to characterize the presence and potential risks

» EPA analytical methods
> drinking water
» non-potable water and other environmental media
> source air emissions
> ambient air
» total organic fluorine —quantify large groups of PFAS in environmental samples (in
development)



Per and Polyfluoroalkyl Substances -

» Physical/Chemical parameters
> EPA Regional Screening Levels table
> Risk Assessment Information System (RAIS)
» ATSDR Tox Profile
> State sources
> Others

» Toxicity values
> EPA IRIS (9 PFAS)
» EPA PPRTV (3 PFAS)
» EPA Office of Water (2 PFAS)
» ATSDR MRLs (9 PFAS)
» State-derived



Per and Polyfluoroalkyl Substances - 42

LDEQ Remediation Division and RECAP

» Due to rapidly evolving science concerning the environmental assessment of PFAS

= No provisional “lookup” RECAP Standards available

= RECAP Standards should be developed by the submitter on a site-specific basis

» Include as analytes for RECAP investigations when known or suspected to be present

» Recommend coordinating with RD prior to investigation and RS calculation
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» “The information herein does not, and is not intended to, constitute

legal advice. Instead, all information, content, and materials are for
general informational and/or educational purposes only. You should
contact an attorney to obtain advice with respect to any particular
site and/or legal issue. Should you decide to act upon any
information contained in this presentation, you do so at your own
risk. In addition, the information provided is intended only as general
overview of the topic. Specific sites may have additional conditions
that require consideration. Please contact the site’s Team Leader for
additional assistance.

While the information provided has been verified to the best of the
Department’s abilities, the information is being provided "as is." The
Department does not make any representation that the
presentation is error-free. Further, if any information contained in the
presentation conflicts with the Department’s statutes or regulations,
then the statutes or regulations will prevail.”
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