Evaluation of Extractable
Petroleum Hydrocarbons in
Soil Technical Guidance

July 23, 2019




e In-Person Attendees

e Webinar Attendees
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ontinuing Education Credr

SRP Licensing Board has not yet approved 3 Technical CEC
for this Training Class

o Certificate process will occur after course has been approved by the
SRPL Board

e Attendance Requirements:

o In-person attendance: must sign-in / sign-out and may not miss more than 20
minutes of the training

o Webinar participants: must be logged-in for entire session and answer 3 out of 4
test questions (randomly inserted in the presentation)




Upon SRPL Board approval of CEC application:

® DEP compiles a list of “in-person” and “webinar” participants eligible
for CECs

e DEP will email eligible participants a “"Link” to a LSRPA webpage with
certificate access instructions

o Certificates are issued by the LSRPA after paying $25 processing fee




Test Your Knowledge

Is the Lynne Mitchell the new Acting Assistant Director
of the Remediation Review Element (BIR and BRAP)?

A. Yes

B. No
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Is the Lynne Mitchell the new Acting Assistant Director
of the Remediation Review Element (BIR and BRAP)?
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ImportantiReminders

- Please mute cell phones

 Phone calls / conversations
« Please take outside of the meeting room

* Question / Anhswers
At times specified during the presentation

« Please wait for the microphone

« Webinar participants, wait for question period to “open up” and
can then type in question




Remember to sign in and out for credit

Please fill out the Course Evaluation Form

M
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» Member Breakfasts, held throughout the state: Check
Isrpa.org for locations.

» LSRPA Participated in NRD and the Environmental Justice
Task Force groups.

» LSRPA was a Stakeholder in the SRRA 2.0 revisions.

» LSRPA met with NJDEP Commissioner and NJEDA Chief
Director on brownfield issues

» Dispute Resolution, LSRPA Sounding Board & CE
Tracking Spreadsheet Tool
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GET INVOLVED!
* LSRPA Committees

Governance (incl. Bylaws) Communications
Continuing Education College Outreach
Membership/Next Generation Finance

Risk Management/Loss Prevention  Legal/Legislative

Mentoring Nominating
Regulatory Outreach SRRA 2.0
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Evaluation of EPH in Soil
Technical Guidance

John Ruhl, Technical Coordinator
Bureau of Environmental Evaluation
and Risk Assessment
John.ruhl@dep.nj.gov
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e Paul Sanders, NJDEP, BEERA e Jacob Oehrig, NewFields
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AOC — Area of Concern

Cat 1/Cat 2 — Category 1/Category 2

Conc. - concentration

EPH - Extractable Petroleum Hydrocarbons

EPH Protocol - Protocol For Addressing Extractable Petroleum Hydrocarbons (August 2010)
FAQs — Frequently Asked Questions in August 2010 EPH Protocol

Ing-D Exp. Path. — Ingestion-Dermal Exposure Pathway

NRDCSRC — Non-Residential Direct Contact Soil Remediation Criterion

RDCSRC — Residential Direct Contact Soil Remediation Criterion

SRC — Soil Remediation Criterion

SRS — Soil Remediation Standards in REMEDIATION STANDARDS (N.J.A.C. 7:26D)
Technical Rules - TECHNICAL REQUIREMENTS FOR SITE REMEDIATION (N.J.A.C. 7:26E)
TPH - Total Petroleum Hydrocarbons




Petroleum products this guidance applies to:
Cat 1 Defined (Section 4.1.1 of this guidance)

* No. 2 Heating Oil

 Diesel Fuel




Petroleum Products ir

Cat 2 Defined (section 4.1.2 of this guid

ance)

e Nos. 4 & 6 Heating Oil e Waste Vehicular Crankcase Oil
e Hydraulic Oil, Cutting QOil, e *Mineral Oil
Lubricating Ol e *Dielectric Fluid, *Dielectric
e Crude Ol Mineral Oil, *Transformer Oll
e Waste Oil, *Unknown e *Manufactured Gas Plant
Petroleum Hydrocarbons (MGP) Sites

* Petroleum products added to Table 2-1 that post-date the EPH Protocol




e Consider alternative EPH product limits for other soil textures

— Medium sand-based EPH default product limits to all soil types (App.
3.1 of this guidance):
o 8,000 mg/kg EPH for Cat 1
o 17,000 mg/kg EPH for Cat 2

e Update EPH SRC with pending revisions to SRS




ain Differences Between 2010 and Now

Addition of six EPH petroleum products in Table 2-1 of Technical Rule
Allow for development EPH alternative product limits

8,000 mg/kg default product limit assigned to some Cat 2 petroleum
products

Establishment of 30,000 mg/kg EPH ceiling
Compliance averaging for EPH Cat 1 SRC

Petroleum product mixtures - clarification for EPH product limits and
applicable SRC




AdditionaliChanges

e Updated EPH evaluation steps (Sect. 5.0), plus
— order rearranged to the investigator’'s perspective
— streamlined

e Updated EPH Cat 2 SRC calculator

— no longer compares EPH conc. to default product limit
— displays equation and parameter default values for Ing-D Exp. Path.

Pertinent aspects of FAQs and EPH Protocol Implementation Phase-
In (August 2010) retained in EPH Technical Guidance Appendix 3




Historical Perspec

Freon/Method'4
« TPH via EPA Method 418.1 used Freon extraction
— Freon depletes ozone layer

* Freon phased-out
— Method 418.1 unavailable

« Replacement method necessary

« Department employed several methods to bridge the gap
o USEPA SW846 Methods 8015B and 8015B/C,
o NJDEP OQA-QAM-025 and OQA-QAM-025 rev. 7, and
o NJDEP EPH Method Revision 2




e TPH based on “field capacity” and was not health-based

e Department legislatively mandated to establish human health-based

remediation standards per Brownfield and Contaminated Site
Remediation Act (N.J.S.A. 58:10B-12)

e EPH METHODOLOGY (Version 3.0) [August 2010] is health-based




Historical Perspective: TPH transition to EPH
(NJDEP EPH MethodiVersion 3.0,

e RESULT: Provides more accurate assessment of potential
human health risk

o Determines collective concentrations for specific carbon number
ranges of extractable aliphatic and aromatic petroleum
hydrocarbons

e EPH method analyzes for 4 aromatic + 4 aliphatic fractions
e Representative toxicity factors assigned to each fraction range




EPH Category 1 Human Health-Ba

SRC Derivation

e 2007 EPH-TPH Field Study (No. 2 heating oil tank removals)
e EPH Direct Contact SRC based on Ing-D Exp. Path.

e Applying 95% Lower Confidence Limit of the mean and 2010
Remediation Standards Rule update:

— 5,100 mg/kg EPH RDCSRC
— 54,000 mg/kg EPH NRDCSRC

Appendix 3.3




e How are the inhalation and impact to ground water exposure

pathways

evaluated?

e >1,000 mg/kg EPH triggers contingency analyses for:
— Naphtha
— 2-methy

[FAQ#9]

ene: evaluates inhalation exposure pathway [FAQ#5]
naphthalene: evaluates impact to ground water exposure pathway




Petroleum Product

MIXtUres

Mixtures of Table 2-1 Petroleum Products

Hand-Out: EPH Category, SRC, and
Default Product Limit by Petroleum Product

Section 4.1.3
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Defined
Defined
Sample-specific
Sample-specific
Sample-specific
Sample-specific
Sample-specific
Sample-specific
Sample-specific

Sample-specific

Sample-specific

Sample-specific
Sample-specific
Sample-specific
Sample-specific

Sample-specific

Sample-specific

Sample-specific

Sample-specific

8,000
8,000
17,000
17,000
17,000
8,000
17,000
8,000
Parent product dependent

8,000

17,000

17,000
17,000
17,000
17,000

8,000




o)l

Commingled NAPL Plumes Scenario

Two separate and
unique NAPL plumes

| e Each plume is
2 testing po— investigated
0IAOC #4 Heating Ol individually
(R EPH SRC = TBD Sample Specific
y X, L L s efa ul .
. B2 mndesmiciot o Any commingled
, v area utilizes the
Comingled Plume
Mixture of #2 and #4 most i
S EPH SRC = TBD Sample Specific conservative
% 9 e uct Limi . . .
EPH Default Product Limit ngcfnﬁfﬁteif%ﬁﬁ:f m;,kg remedial criteria

Plan View: Not-to-scale
¥ Typical Grain Size Sample




QUESTIONS?




Conceptual Approach for Petroleum
Hydrocarbons in Soils

Michel C. Boufadel, Ph.D., PE, BCEE, P.Hydro.

Professor, Department of Civil and Environmental Engineering
Ronald 1. Baker Professor, Department of Chemical and Materials Engineering
Director, Center for Natural Resources
New Jersey Institute of Technology, Newark NJ]

U.S. Geological Survey (retired)




eBasic understanding of NAPL distribution in soils

eComplex system involving three phases
—Hydrocarbons; water; air

« Movement of hydrocarbons is highly irregular

 Hysteresis

* Need for a simplification using




Hydrocarbon in Aquiters

Problem

Statement
Three phases ged= (_)'l .
exist in the pore reen= Alr
space: Blue= Water
« Hydrocarbon White= Soll
 Water
e Air

Local thickness [um]

Scanziani et al. (2018), Advances in Water Resources



The movement of

hydrocarbons depends

on the content and
hydrodynamics

of the three phases
and the soil wettability

40+

W
=

3

h suction cm water

-
=

Draining

Filling

0

20 40 60 80 100
percent saturation

40+

W
=)
T

h suction cm water

10

8

Use average
behavior

percent saturation

Morrow and Harris (1965), Soc. Pet. Eng. Jour. 15-24



EPH Committée Approacr

e Accurately predicting the hydrocarbon content requires
complicated models and a significant amount of soil and
hydrocarbon data

e Adopt the approach used for unsaturated water flow in soils

e Conceptually, replace oil for water in the equations
—Account for oil viscosity




EPH Committee Approach

Solve the Darcy equation for hydrocarbon flow in porous media (i.e., in soils)

Darcy flux= hydraulic conductivity*(Head drop)

*k *(Head drop)

intrinsic

g=Sk
\'%

Where: v= oil viscosity.
Ki-wrinsic= LNtrinsic soil permeability -Depends on porosity and d,,

(If you know porosity and d;,, you obtain K i insic)

k.= Relative permeability (0 to 1) Depends on hydrocarbon content




EPH Committee Approach

For vertical flow, (head drop)=1.0; Also let g= 1 foot/(100 years) per NJDEP

A%

k

g *"Vintrinsic

Thus, given oil viscosity, and k., one solves for k.: £, =

After finding k, one finds the hydrocarbon
content (i.e., volume fraction) 1

0.8

0.6

FOR EXAMPLE ONLY

0.4

Hydrocarbon content

0.2




Questions?




Equation Variables used in the Calculator,
Sensitivity Analysis, and Sample Collection
for Particle-Size Distribution

Ronald J. Baker
U.S. Geological Survey (retired)




Factors that Determine Petroleum
HydrocarbonProduct Mobility
 Site characteristics
* Size, shape
« Slope, structures, disturbance

* Product properties
* Viscosity & density
« Temperature, degree of weathering
* Soil properties
* Porosity
 Grain size distribution




guations'and Variables

e Appendix 2.3 describes derivation of the equation in
detail

e Variable Names handout lists all variables used in the
equation (in red)

e The following slides show the equations used in the
calculator




gyation used to Calculate

PHProduct Limit in Soil

(1 - Sr)Se + Sr

C = & _ 0o* po S*x@*p,
Mg (1-@)*pg (1-9) ps

Kx* u
Ko * Po * 8

[(1 - Sr)*1.1349 k0399 4 Sr]« g+ p,,

(1-9) ps

¥

1.1349 « k229>

[(1 - Sr)Se + SrJ* @ * Py

(1-9) ps

=

—)"0.3095 + Sr] * g% p,,

:> [(1- Sr)*1.1349*(k*Kp* ge

(1-9) ps




Final Equationused to Cal

e Alternative EPH Product L

Input the parameter default values and convert the units to mg/kg. The remaining parameters

are specific to the type of petroleum product and the site’s soil-specific properties.

10~ 7%y
[(1-0.02)1.1349%(; o o57)"0.3095 +0.02] x0.41% p,

C = x 100 22

(1-0.41) 2.54 kg




e 4 = Dynamic Viscosity
e Lower viscosity = greater mobility

e p, = Product Density
e Lower density = lower mobility




Petroleum Product Name

Density (g/cm”3)

Dynamic Viscosity

(poise)
|Cutting Oil, Diesel Fuel
No. 2 Heating Oil
Unknown Petroleum Hydrocarbons 0.8245 @ 15°C 0.02 @ 15°C
Dielectric Fluid
Mineral Oil
Transformer Oil 0.8673 0.19
No. 4 Heating Oil 0.9250 @ 20°C 0.23@ 20°C
Hydraulic Oil 0.8727 @ 15°C 1.02 @ 15°C
Lubricating Oil 0.8498@ 15°C 1.4217 @ 15°C

Waste Vehicular Crankcase Qil

0.8848@ 15°C

1.75@ 15°C

0.9879 @ 15°C

403.4 @ 15°C

5\ No. 6 Heating Oil




o ® =Total porosity of soail
e A = Product-filled porosity
e | = Flow Gradient
« Worst case: vertical gradient (1.0 feet/foot)

e D,, = grain effective diameter
 Sieve size through which 10% passes




afmined by the
ulator

o C = AOC-specific alternative product limit

 Defined as the product concentration at which product
moves at 0.01 ft/yr

e Ceiling limit = 30,000 mg/kg (Appendix 3.2)

e And is C greater than or less than the ceiling limit?
* Only use C if it is less than the ceiling limit




Default Varianles

« i = Vertical Groundwater Gradient — dimensionless (1.0)
e = Darcy Flux value — feet/year (0.01 feet/year)
e S, = Residual petroleum HC saturation — percent (2%)
e p. = Grain density of the soil - grams/cm?3 (2.54 g/cm?3)
e Temperature - of NAPL in soil (15 degrees C)
e n = Van Genuchten uniformity coefficient n (4)
o T = tortuosity to flow (0.5)
o F = particle shape factor (2.5)

_* @ = porosity (0.41)




Variables J ateérmined by the

i Calculator

e K = Hydraulic conduct|V|ty K=g/I = 0.01 ft/year
e k = Intrinsic permeability of the medium

e k. = Relative permeability of the medium

e S = NAPL saturation ratio, the fraction of porosity occupied
by product

e S_ = Effective saturation, the relative fraction of product
available for flow

e A = Product-filled porosity




SIS

Vaﬂabjay

o Alternative EPH Product Limit has different degrees of
sensitivity to these variables:
* Product properties
 Density
* Dynamic viscosity
 Soil properties
 Porosity
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Soil Porosity (dimensionless)




Nhyuse D;,?

o D10 measure of the finer particle fraction
* Finer particles control permeability

e D,, is the basis of the Hazen formula used in geotechnical
engineering and the Kozeny-Carmen equation (which we use
in the calculator)

e D,, or D¢,/D,, Were rejected as alternatives
 D,, gives less information about the finer particles

 D¢o/Dyq informs about soil grading, but gives no additional
information about the finer fraction
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Additional Information about

I
SieverAnalysis

e Chain of Custody must follow samples from collection
through results reporting

e Specify method used
e Appropriate QA/QC measures must be applied

e If Dy, is supplied by the lab, calculation method must be
specified




Example of Particlie

Project: 493 North Arlington, NJ
Collected: 10/19/16
Lab Method: ASTM D422-63

Sieve size (mm) Percent passed through
0.75 Inch 19.05 100.0
0.375 Inch 9.575 99.4
No.4 Sieve 4.75 96.2
No.10 Sieve 2.00 92.3
No.30 Sieve 0.60 87.1
No.50 Sieve 0.30 82.8
No.100 Sieve 0.15 /4.3

No0.200 Sieve  0.075 Djp 65.1
Hydrometer 0.030 / 50.0
Hydrometer 0.005 10.0
PR Hydrometer 0.0015 3.0
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CommingiediNAPLPlumes

Two separate and
unique NAPL plumes

e Each plume is
AOC#2 investigated
o Leatine 00 individually

EPH SRC = TBD Sample Specific
EPH Default Product Limit

Concentration = 17,000 mg/kg i Any comm | ng IEd

g
. o

Py
" #2 Heating j.f/
- OilAOC -

area utilizes the
Comingled Plume
Mixture of #2 and #4 most i
EPH SRC = TBD Sample Specific conservative
EPH SRC = 5,100 mg/kg EPH Default Product Limit . . .
EPH Default Product Limit Concentration = 8,000 mg/kg remedial criteria

Plan View: Not-to-scale
¥ Typical Grain Size Sample




Sharing of Grain Size'Samples
GSD-1-1

(8.5-9.0) GSD-2-1
\% (8.5-9.00
A%
GSD-Shared
(9.0-9.5") <
GSD'1'2 v GSD'Z-Z
(8.5-9.0N ¥ (10-10.5
¥ A\
GSD-3-1 GSD-3-2

(9.5-10.0°) (10-10.5"

Plan View: Not-to-scale



Questions?
Comments?
Need coffee or other stimulants?




EPH Investigation Overview

John F. Donohue
Fuel Merchants Association of New Jersey




Determine EPH of: Concern

e Cat 1 EPH
— Number 2 (#2) fuel oil and/or diesel fuel

e Cat 2 EPH

— Number 4 (#4) fuel oil, Number 6 fuel oil, hydraulic oils, cutting
oils, crude oail, lubricating oil, waste oil, waste vehicular crankcase
oil, and waste mineral ol

e Both: Current #2 Fuel Oil, Former #4 Oil Use
— Mixtures: MGP, crude oil, cutting oil, unknown EPH




Determine Healtk

e Cat 1 EPH = 5,100 mg/kg RDCSRC
— 54,000 mg/kg NRDCSRC

e Cat 2 EPH - Site Specific

— >2,300 mg/kg fractionated analysis needed
— Use SRC calculator

e Mixtures - Most Stringent




Determine Contingency Driver Limits

e N.J.LA.C. 7:26E, Table 2-1

e Cat 1 EPH: 1,000 mg/kg
— Evaluate for naphthalene and 2-methylnaphthalene

e Cat 2 EPH, Heating Oils: 100 mg/kg
— PAHs

e Cat 2 EPH, Other: >ND or Required
— Product specific




Determine Derauilt Product Limit

e Cat 1 EPH: 8,000 mg/kg
e Cat 2 EPH: 17,000 mg/kg
e Mixtures: 8,000 mg/kg

What if EPH concentrations are:
— Greater than default product limit?

e Consider ‘Alternative Product Limit’
— Greater than 30,000 mg/kg?




What's New?2

e Guidance includes greater reference to Attainment
Compliance Technical Guidance

e Guidance provides a method to develop a site-specific,
alternative product limit

e Alternate product limit calculator

e Textural analysis of soil is needed to generate a value for use
in the ‘calculator’




Nhat's New?

Depends onthe Project Type

Residential HOT Standard Industrial Complex Industrial
-No substantive -Small changes -More changes
change -Cat 1 EPH standard -Cat 1 EPH standard
-Cat 1 EPH standard  _cat 2 EPH calculated -Cat 2 EPH calculated
-Cat 2 EPH calculated  _product ceiling limit -Product ceiling limit
-Option for Alternative -Option for Alternative
Compliance Product Limit Product Limit Concentration
Averaging Concentration -Grain Size analysis
(>5,100/<8,000 _Additional Grain Size -Added products and mixtures

mg/kg) analysis -Technical Consultation




Whatis Not New

—

e Cat 1 Soil Remediation Criterion (RDCSRC)
— Established in Remediation Standard, N.J.A.C. 7:26D
— Established in Heating Oil Tank System Rule, N.J.A.C. 7:26 F (HOTSR Rule)

e Cat 2 Composition Specific EPH Soil Criterion Remediation
Calculator (which has been updated)

e Contingency Analysis Requirements
e Default Product Limits

o Unrestricted Use Criterion/Institutional Control Requirements
e Product Indicator Concentrations require Single-Point Compliance




e Existing Residential Site with Unrestricted Use as goal
— EPH 2019 does not offer a 'silver bullet’

— Compliance averaging or 75%/10X can be used for Cat 1 fuels and
specific compounds of concern

— Alternative product limit calculator, along with compliance
averaging or 75%/10X can be used at sites requlated by N.J.A.C.
7:26F (HOTSR Rule) if EPH > 8,000 mg/kg is present

— Cat 2 fuel AOC attainment compliance options do not include
averaging




Non=Residential Use

Remediation Goal
e Non-Residential Site with an Unrestricted Use as goal

— EPH 2019 does not offer a ‘silver bullet’ for Cat 1 fuels due to
RDCSRC

— Alternative product limit calculator, along with compliance averaging
or 75%/10X can be used at sites regulated by N.J.A.C. 7:26F (HOTSR
Rule) if EPH > 8,000 mg/kg is present

— Cat 2 fuels and use of alternative product limit can be quite effective
for meeting remediation goal

— Compliance averaging or 75%/10X can be used for Cat 1 fuels and
compounds of concern




e Restricted Use is acceptable to the PRCR

— Institutional control required

— Engineering control use may be reduced

— Long term monitoring requirements can apply

— Requires Remedial Action Permit (see HOTSR exclusions)




Why Default Product L

o 7:26E-5.1 Remedial action requirements

— (e) The person responsible for conducting the remediation shall treat or remove
free product and residual product to the extent practicable or contain free
product and residual product when treatment or removal is not practicable.
Monitored natural attenuation of free product and residual product is prohibited.

e Question: How does the LSRP determine...
— What is ‘Free product™ What is ‘Residual product™
— What is ‘Residual contamination”?
— What is '"NAPL"?
o Answer: Department established ‘Product Limits’ for EPH




The Work ofithe Commit

o Evaluate the appropriateness of established default product limits

e Seek out methods to support development of 'site specific’ limits
— Centrifuge analysis

— Testing of E

e Consider a fie

C

PH impacted soils

classification of soil and use corresponding default

limits from prior studies

e Provide the regulated community the option to calculate a product
limit




Brost anaDevVaull, 2000

e The Title: NAPL Mobility Limits in Soil

e The title may have been better stated as:
— When is product in soil residual (or presumed to be immobile)?
— When is product in soil NAPL (or potentially mobile)?

e Demonstrated soil texture is the predominant factor




What did Brostand DeVaull Say

“Conservative screening concentrations for NAPL that could be considered immobile in
unsaturated soils.”

“Mobile NAPL deplete as immobile residual chemical is left behind through the soil column
in which the NAPL is descending.”

“Our intent...is to determine conservative NAPL concentration below which NAPL will be
immobile.”

"By 'conservative’ we mean underpredicting the concentration at which mobility would
actually occur.”

“These screening values are intended to be worst-case estimates for mobility. Higher
values may be applicable on a site-specific basis. For example, with an adequate
distance in unsaturated soil between the lowest depth of a mobile NAPL and
groundwater. ...account for potential NAPL redistribution in unsaturated soil layer.
___Redistribution decreases concentration...”



—

Existing
default
product
limits

—

Brost and DeVaull:

Soil Type

NAPL
Middle Distillates

Middle Distillates

Middle Distillates (Cat 1)

Middle Distillates

Middle Distillates

Fuel Qils
Fuel Oils
Fuel Qils (Cat 2)
Fuel Oils

Fuel Oils

Coarse Gravel

Coarse Sand & Gravel

Medium to Coarse Sand

Fine to Medium sand

Silt to Fine sand

Coarse Gravel

Coarse Sand & Gravel
Medium to Coarse Sand
Fine to Medium sand

Silt to Fine sand

Table

Residual NAPL Concentration (mg/kg)
2,286

3,879

7,742

13,333

22,856

5,143
8,727
17,419
30,000

51,429
g7



Challenges to Determining Soil Type

e Appendix 3.1 states: “"Sand was selected by the NJDEP as a reasonably
conservative soil texture for determination of a default upper limit
concentration for No. 2 fuel oil and diesel based on the residual
saturation point.”

e Sand

— Coarse, fine, sand with fines?
— Silty sand? Sandy silt? Clay?
e Soil Classification

— Could the investigator use USDA Soil Classification, as with VI?

— How did Brost and DeVaull measure or classify soil type? Could the investigator
& J0 1o their chart?




<— Sand (%)



e Use of any generic soil classification is generally too broad

e Sieve analysis was conducted on samples submitted to EPH
committee for use evaluating viability of centrifuge analysis

e For 7 of 11 sites, sand content 70% or less

to 22,000 mg/kg to 31,000 mg/kg

to 23,000 mg/kg to 88,000 mg/kg

to 83,000 mg/kg

to 23,000 mg/kg to 177,000 mg/kg

— Sites wit
— Sites wit
— Sites wit
— Sites wit

N 90% sand
N 70% sanc
N 50% sand

N 30% sand

, EP
, EP
, EP
, EP

Ca
Ca
Ca
Ca

Cu
Cu
Cu
Cu

atec
atec
atec

atec
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EPH Guidance-Criterion and Limits

e Health Based Criterion

— N.J.A.C. 7:26D, N.J.A.C. 7:26F
e Contingency Analysis

- N.J.A.C. 7:26E

— Health Based Criterion
e Ecologic Assessment
— ECO Guidance 1,700 mg/kg

e Product Limits
— Default Product Limits- 8,000 mg/kg, 17,000 mg/kg
. — Site-specific Product Limits: established via soil testing up to Product Ceiling




— - |

Product Celling Limit

e Committee discussions:
— When is a soil not a soil?

— At what concentration of residual product do the characteristics of
the soil change?

e Cat 1 Fuel NRDCSRC = 54,000 mg/kg
e Cat 2 Fuel criterion can range over 100,000 mg/kg
e Alternative product limit calculation can exceed 100,000 mg/kg

What is appropriate? 30,000 mg/kg




.

EPH Guidance 2019 - Effect

EPH Product Limits for Cat 1 and Cat 2 Fuel can be up to 30,000 mg/kg

Institutional Controls are required if EPH is to remain on-site at
concentrations over RDCSRC (except for the limited provisions of the
HOTSR Rule)

Derivation of Alternative EPH Product Limit does not eliminate the need
to remediate compounds of concern identified by contingency analysis

Derivation of an Alternative Product Limit does not eliminate the need to
evaluate ground water investigation requirements for compounds of
concern identified by contingency analysis




stummary

e Define product type as soon as possible

e Product indicator concentrations are capped by the Default Ceiling Limit

e Product indicator compliance is determined on a point-by-point basis
e Soil samples for grain size analysis can be collected at any time

e A 'Calculator’ is used to develop a Site-Specific Alternative Product Limit
Concentration

o EPH samples are referenced to a free or residual product level, ‘residual
contamination’ is not defined




Questions?




N




Using The EPH Alternative Product
Limit Calculator

Dave Puchalski, PE, LSRP
NewfFields Princeton, LLC
dpuchalski@newfields.com




=PH Alternative Product Limit Concentrat

-

Calculator for Solil

Goals of this Section

e Introduce the calculator format

e Describe the data entry process

o Identify the input variables and calculator output
e Provide insight into the calculations

o Identify some eccentricities in the calculator

e Describe a recommended documentation and submittal
Drocess




Using the Product Lin

e Read the instructions & become comfortable with the
calculator

e Preparing your data

e Working with the calculator

e Data submittal

e READ THE INSTRUCTIONS




Préparing Your Data

Necessary information

1. Site specific information, including the PI# for the site and the
AOC # for the investigation

— link to data miner

Grain Size soil analysis laboratory reports

Definition of the Type of Petroleum Product discharged at the AOC
Site Plan of the AOC and sample locations

Download the NJDEP Excel Calculator

nnh i




EPH Alternative
Product Limit
Concentration
Calculator for Soi

Simple

One Page

No interpretation
Instruction guide follows
the input process
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an |
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a2 |

25 |
2t |

& |
26 |

2 |

25 |

Site Mame:

New Jersey Department of Environmental Protection
Site Remediation and Waste Management Program

Extractable Petroleum Hydrocarbon [EPH] Alternative Product
Limit Concentration Calculator For Soil
‘Wergion 1.0, December 1, 2012 Releaze Date

Program Interest (P Mum.

frea of Concern Mame

BOC Mo, tmurt zoreorpand uith 210

Inwestigator's Mame

Type of Petraleum Product

Cynamic Yiscosity of the Petroleom Product (peise)

. Density of the Petraleum Product (gramiem™3)

LTETLL LT IUINLTE U LA G LT o L
were
analyzed For this ADC.

Click the quantity of grain size zamples: 3 samples ar 4
samnlas

Sample ldentification Name!/Number

For each sample, click the bullet corresponding
to source of D4y value.

#NIA
#NIA

DcFault Fraodust
Indizatar
Consentration

poise

gramiem®™3

#NIA  makgEFH

R 5 Cenmn Sure Sarples wars snsbpred

) 4 demim Sirs Sarrpban wers anslpoad

1 1 1 1
.= p 1 p 2 S p 3 p 4
Damect D0 npot aL'IIIII LoD mpet aIJI\«:ISIIJII\':III Diract 010 inpart
from kb et from kb rezart from lah raport fram lah raport

msve D0 datn

Input meve D0 data)

Input seve D15 duetn tmieve 010 datn

o terrine { = derterrrns dwlemmine
s=rough ealfeaber #2rough calculnbor sreugh ealeulaior
COMPLETE GRAIN SIZE DATA SHEET ]
Oy Girain Size with 1022 of Soil Passing through the Sieve (mm) 0000 0000 0000 0000
k. Intrinsic Permeability [m?) -calculated baged on Dy 1.10E-11 1.10E-11 1.10E-11 1.10E-11
Caleulated EPH Product
Limit Concentration For mqlkqg of EPH HMNA HMA HMA
each grain size sample.
Mazimum Allowable EFH
Concentration in Soil [i.e_, myglkg of EPH HhiA HMA HMA
NJDEP Ceiling Limit)
Alternative EPH Product Limit Concentration ANJA molkg
for Soil in this AOC EPH
-
PRINT EPH Report RESET CALCULATOR
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Ready &5

E o Type here to search 0

B Ek ' MNIDEP EPH Alternative P~ ~ 7~ 7 s U T T T Newl] - Excel

Home Insert Page Layout Formulas Data Review View Developer ACROBAT Power 2ivot New Tab '-'.;? Tell me what you ' rant to do...

o PROTECTED VIEW Be careful—email attachments can contain viruses. Unless you need to edit, it's safer to stay in Protectef View.

= £

- Task 1- Opening

the Excel File &
Enable Editing...........

Enable Editing

nt of Environmental Protection
faste Management Program

arbon (EPH) Alternative Product Limit Concentration Calculator for Soil

Site Name:

Program Interest (Pl) Num.

Area of Concern Name

AOC No. {must correspond with CID)

Investigator's Name

Ho

Type of Petroleum Product No. 2 Heating Oil

Dynamic Viscosity of the Petraleum Product (poise)

Density of the Petroleum Product (gram/cm”3)

Select the number of Grain Size Samples that were
analyzed for this AOC.
Click the guantity of grain size samples: 3 samples or 4 samples.

Sample Identification Name/Number

Default Product

Indicator Concentration 8 ma/kg EPH
0.02 poise
0.8245 gram/cm”"3
@ 3 Grain Size Samples were analyzed > 4 Grain Size Samples were analyzed
Sample 1 Sample 2 Sample 3 Sample 4




X B B ¥ & O NJDEP EPH Alternative Product Limit Calculator - FINAL [Read-Only] - Excel

Insert Page Layout Formulas Data Review View Developer ACROBAT Power Pivot New Tab Q Tell me what you want to do...
C =1 — |
[ E‘i’ cut Calibri T n
= Co -
Paste = Py - Format
- ~ Format Painter - g
Clipboard [P Font Alignhent Mumber Styles Cells
1 SECURITY WARNING Macros have been disableq Enable Content
D9 - Jx
Formula Mar
A B C D E F G H
1
2
3 New Jersey Department of Environmental Protection
4 Site Remediation and Waste Management Program
5
Extractable Petroleum Hydrocarbon (EPH) Alternative Product Limit Concentration Calculator for Soil
6
Fi Version 1.0, May 1, 2019 Release Date
8
9 Site Name: Program Interest (Pl) Num.
10 Area of Concern Name AQOC No. (must correspond with CID)
11 Investigator's Name
12
) : Default Product
Type of Petroleum Product MNo. 2 Heating Qil Indicator Concentration 8,000 mg/kg EPH
13
14 K, Dynamic Viscosity of the Petroleum Product (poise) 0.02 poise
15 p o Density of the Petroleum Product {gram/cm®3) 0.8245 gram/cm"3
o
Select the number of Grain Size Samples that were
analyzed for this AOC. @ 3 Grain Size Samples were analyzed {7 4 Grain Size Samples were analyzed
s Click the guantity of grain size samples: 3 samples or 4 samples.
4
Ready [

E o Type here to search O




New Jersey Department of Environmental Protection
Site Remediation and Waste Management Program

Extractable Petroleum Hydrocarbon (EPH) Alternative Product Limit Concentration Calculator for Soil

Version 1.0, May 1, 2019 Release Date

Site Name: ABC Site Program Interest (PI) Num. 0012345

Area of Concern Name Former Qil Tank Area AOC No. (must correspond with CID) 10

Investigator's Name LSRP O'DeYear

Ho

Po

. Default Product
Type of Petroleum Product No. 2 Heating Oil indicator Concentration 8,000 mg/kg EPH
Dynamic Viscosity of the Petroleum Product (poise) 0.02 poise
Density of the Petroleum Product (gram/cm*3) 0.8245 gram/cm"3

Select the number of Grain Size Samples that were
analyzed for this AOC. ® 3 Grain Size Samples were analyzed

Fand 1 R R 1. IR A SV S [ (AP [N [P

() 4 Grain Size Samples were analyzed




Site Name:

New Jersey Department of Environmental Protection

Site Remediation and Waste Management Program

Extractable Petroleum Hydrocarbon (EPH) Alternative Product Limit Concentration Calculator for Soil

Version 1.0, May 1, 2019 Release Date

ABC Site Program Interest (Pl) Num, 0012345

Area of Concern Name

Former Oil Tank Area AQC No. [must correspond with €10) 10

Investigator's Name

LSRP O'DeYear

Type of Petroleum Product

W, Dynamic Viscosity of the Petrole

P Density of the Petroleum Produc

Select the number of Grain Size
analyzed for this AOC.
Chick the quantity of grain size sa

Default Praduct
No. 2 Heating OIl Indicator Concentration 5900 me/ke EPH
Produc Chiesel Fuagl polse

Mo, 4 Heabng Cil
\gram/en . Heating O gram/em*3

Hydraubc Chl

Cutting Oil

Lubncating O

Waste Oil- Enown Source Material # 3 Geain SogSamples were andlyzed (4 Grain Size Samples were analyzed
ples: 3 samples or 4 samples.




Step 2
Type of Petroleum Product
Pull Down Options List

Type of Petroleum Product Source Material

No. 2 Heating Oil

Diesel Fuel
No. 4 Heating Oil
No. 6 Heating Oil
Hydraulic Oil
Cutting Oil
Lubricating Oil
Waste Oil
Unknown Petroleum Hydrocarbon
Waste Vehicular Crankcase Oil
Mineral Oil
Dielectric Fluid, Dielectric Mineral Oil, Transformer Oil
Crude Oil
Manufactured Gas Plant (MGP)




Type of Petroleum Product No. 2 Heating Qil

1, Dynamic Viscosity of the Petroleum Product (poise)

p, Density of the Petroleum Product (gram/cm”3)

Default Product
Indicator Concentration

poise

gram/cm”3

8,000

mg/kg EPH

Sample Identification Name/Number

For each sample, click the bullet corresponding to source of D, value.

COMPLETE GRAIN SIZE DATA SHEET

Dy, Grain Size with 10% of Soil Passing through the Sieve (mm)

k Intrinsic Permeability (m’) -calculated based on D,

(@) 3 Grain Size Samples were analyzed

() 4 Grain Size Samples were analyzed

Sample 1

Sample 2

Sample 3

Sample 4

Direct D10 input
from lab report.

Input sieve D10
() data and determine
through calculator.

Direct D10 input
from lab report.

Input sieve D10
() data and determine
through calculator.

Direct D10 input
from lab report.

Input sieve D10 data
() and determine
through calculator.

Direct D10 input
from lab report.

Input sieve D10 data
() and determine
through calculator.

0.000

1.10€-11

0.000

1.10€-11

0.000

1.10€-11

0.000

1.10E-11




Type of Petroleum Product No. 2 Heating Oil

Step 3 — Define the
number of grain size
samples (either 3 or
4 grain size samples)

Sample Identification Name/Number

For each sample, click the bullet corresponding to source of D, value.

COMPLETE GRAIN SIZE DATA SHEET

D, Grain Size with 10% of Soil Passing through the Sieve (mm)

k Intrinsic Permeability {m®) -calculated based on D,,

0.02

0.8245

Default Product Indicator
Concentration

poise

gram/cm*3

8,000

mg/kg EPH

(" 3 Grain Size Samples were analyzed

{® 4 Grain Size Samples were analyzed

Sample 1

Sample 2

Sample 3

Sample 4

< Direct D10 input
from lab report.

Input sieve D10 data
(" and determine
through calculater.

Direct D10 input
from lab report.

Input sieve D10 data
(® and determine
through calculator.

Direct D10 input
from lab report.

Input sieve D10 data
(@ and determine
through calculator.

. Direct D10 input
from lab report.

Input sieve D10 data
(" and determine
threugh calculator.

0.000

1.10E-11

0.000

1,10E-11

0.000

1.10E-11

0.000

1,10E-11
108




Step 5a —Define the Data

Structure of your D10
Grain Size Samples &
Input Sample Names

Sample Identification Name/Number

For each sample, click the bullet corresponding to source of D,, value.

COMPLETE GRAIN SIZE DATA SHEET

Dy, Grain Size with 10% of Soil Passing through the Sieve (mm)

k Intrinsic Permeability (m®) -calculated based on D,

0.02

).8245

Default Product Indicator

Concentration

poise

gram/cm*3

8,000

mg/kg EPH

arain Size Samples were analyzed

(@4 Grain Size Samples were analyzed

Sample 1

Sample 2

Sample 3

Sample 4

. Direct D10 input
from lab report.

Input sieve D10 data
(" and determine
through calculator.

Direct D10 input
from lab report.

Input sieve D10 data
(@ and determine
through calculater.

Direct D10 input
from lab report.

Input sieve D10 data
(@ and determine
through calculator.

g Direct D10 input
from lab report.

Input sieve D10 data
(" and determine
through calculater,

0.000

1,10E-11

0.000

1,10E-11

0.000

1,10E-11

0.000

1,10E-11
109




Type of Petroleum Product No. 2 Heating Oil

i, Dynamic Viscosity of the Petroleum Product (poise)

p, Density of the Petroleum Product (gram/cm”3)

Select the number of Grain Size Samples that were

L __ 1 __ sl &

Step 5b —Switch to
Grain Size Data Sheet

—-——— = -

For each sample, click the bullet corresponding to source of D,, value.

[ COMPLETE GRAIN SIZE DATA SHEET ]

Dy, Grain Size with 10% of Soil Passing through the Sieve (mm)

k Intrinsic Permeability (m®) -calculated based on D,

0.02

0.8245

Default Product Indicator

Concentration

poise

gram/cm*3

8,000

mg/kg EPH

(> 3 Grain Size Samples were analyzed

(@4 Grain Size Samples were analyzed

Sample 1

Sample 2

Sample 3

Sample 4

. Direct D10 input
from lab report.

Input sieve D10 data
(" and determine
through calculator.

Direct D10 input
from lab report.

Input sieve D10 data
(@ and determine
through calculater.

Direct D10 input
from lab report.

Input sieve D10 data
(@ and determine
through calculator.

g Direct D10 input
from lab report.

Input sieve D10 data
(" and determine
through calculater,

0.000

1,10E-11

0.000

1,10E-11

0.000

1,10E-11

0.000

1,10E-11
110




New Jersey Department of Environmental Protection
Site Remediation and Waste Management Program

Extractable Pefroleum Hydrocarbon [EPH) Alternative Proded Limit Concentration Calculator for Sail

Wersion 13, Way 1, M08 Belepgs Dake

Return to
Summary Sheet
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Warmon 10, by 1, 301 Relpsss Duln

Sample 1

Lab fample Name G54

labDy= 04658

i

New Jersey Department of Environmental Protection
Site Remediation and Waste Management Program

Extractable Petroleum Hydrocarbon [EPH) Alternative Product Limit Concentration Calculator for Soil

Sample 1

lepdampiehame  GERB2
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Return to
Summary Sheet

Sample 4
Lab Sample Name 50

labDy= 02100

mm




Sample 3

Lab Sample Mame G503

FPercent af ol FPercent aof

Close-up view of GS- _ .
03, Sieve data input. SIE."ES?E[:Z]_H of throwugh the retaimned on the

Graimmn Size From

=Iewve =ieve
75 100,02 0=z
- 7.5 100,03 0=z
The calculator interpolates i o e —
between the two % o 100072 0
) 4.75 100,03 0=<
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o 100, 0= 0=z

10%. Ve 0% - wze |
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0.075 383 a6z
GS 03 — 0 25 0,03 1252 = 1= et
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Direct read from the calculator. o e
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New Jersey Department of Environmental Protection
Site Remediation and Waste Management Program

Extractable Petrolewm Hydrocarbon [EPH) Alternative Product Limit Concentration Calculator for Soil

Sample 1
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Pe

Density of the Petroleum Product (gram/em*3)

Select the number of Grain Size Samples that were
analyzed for this ADC.
Click the quantity of grain size samples: 3 samples or 4 samples.

Sample |dentification Name/Number

For each sample, click the bullet corresponding to source of Dy, value.

[ COMPLETE GRAIN SIZE DATA SHEET ]

Grain Size with 10% of Soil Passing through the Sieve (mm)

Intrinsic Permeability (m®) -calculated based on D,

Calculated EPH Product Limit

Concentration for each grain size mg/ kg of EPH
sample.
Maxi Allowable EPH i

aximum Allowable EPH Concentration ke of EPH

in Soil [i.e., NJDEP Ceiling Limit)

EPH Alternative Product Limit Concentration for Soil in

this AOC

0.8245 gram/cm*3
{7 3 Graim Size Samples were analyzed o 4 Grain Size Samples were anahzed
Sample 1 Sample 2 Sample 3 Sample 4

Impud siewe D0 data
[ and detenmine
throwgh calouator.

Inpurt seve D0 dats
(¥ and determine
thecaugh caloulatoe,

Input sieve D10 data
® and determine
thraugh calculator.

Irput sieve D10 data
{1 and determine
throwgh caloulatar.

8,000

8,552

mg/kg EPH

0.413

1.87E-10

8,273

0.110

1.33E-11

13,036




Pe

Ij:l".'l

Density of the Petroleum Product (gram/em*3)

Select the number of Grain Size Samples that were
analyzed for this ADC.
Click the quantity of grain size samples: 3 samples or 4 samples.

Sample |dentification Name/Number

For each sample, click the bullet corresponding to source of Dy, value.

[ COMPLETE GRAIN SIZE DATA SHEET ]

Grain Size with 10% of Soil Passing through the Sieve (mm)

k Intrinsic Permeability (m®) -calculated based on D,

Calculated EPH Product Limit

Concentration for each grain size mg/ kg of EPH
sample.
Maximum Allowable EPH Concentration mefke of EPH

0.8245 gram/cm*3
[ ]
{7 3 Graim Size Samples were analyzed o 4 Grain Size Samples were anahzed
Sample 1 Sample 2 Sample 3 Sample 4
5, Direct D10 input - Direct D10 input - Direct D10 ingrt Direct D10 input
= from lab report. from lab report. from lab report. from lab report.
Irmpus sieve D0 data input sieve D10 data Input siewe D10 data Imput sieve D10 data
() and determine (¥ and determine ® and determine (") and determine
throwgh calouator. thecaugh caloulatoe, through caloulator. throwgh caloulatar.
0.466 0.330 0.413 0.110
2.39E-10 1.20€E-10 1.B7E-10 1.33E-11
8,000 8,832 8,273 13,036

Step 7 — The calculated EPH Product Limit (the C value)
for each grain size sample is shown.




P . Density of the Petroleum Product (gram/em*3) 0.8245 gram/fcrm*3 | |

Step 8 — The EPH Product Limit for this AOC is the
median of the 4 Grain Size samples.

For this AOC, the EPH Alternative
Product Limit is 8,552 mg/kg.

_ J

Dyy Grain Size with 10% of Scil Passing through the Sieve (mm) 0.466 0.330 0.413 0.110

k Intrinsic Permeability (m®) -calculated based on D, 2.39E-10 1.20E-10 1.87E-10 1.33E-11

Calculated EPH Product Limit
Concentration for each grain size mg/kg of EPH 8,000 8,832 8,273 13,036

Maximum Allowable EPH Concentration
in Soil (i.e., NJDEP Ceiling Limit] ey ofer

EPH Alternative Product Limit Concentration for Soil in
: 8,552 mg/kg EPH
this AOQC
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Step 10a - Printith

D,, Grain Size with 10% of Soil Passing through the Sieve (mm) 0.466 0.330 0.412 0.110
k Intrinsic Permeability {m?) -calculated based on Dyg 2.39E-10 1.20E-10 1.87E-10 1.33E-11
Calculated EPH Product Limit

Concentration for each grain size mg/kg of EPH
sample.

Maximum Allowable EPH Concentration

m of EPH
in Soil (i.e., NJDEP Ceiling Limit) e/kg

EPH Alternative Product Limit Concentration for Soil in this

8,552 m EPH
AOC e/ks

PRINT EPH Report RESET CALCULATOR INSTRUCTIONS




L = r €] H
Direct D10 input Direct D10 input Direct D10 input Direct D10 input
from lab report. from lab report. from lab report. from lab report.
the bullet corresponding to source of Dy, value. Input sieve 010 data Input sieve D10 data Input sieve D10 data ||  Input sieve D10 data

'MPLETE GRAIN SIZE DATA SHEET }

Soil Passing through the Sieve (mm)

:m2] -calculated based on 0y,

t Limit
1 grain size mg/kg of EPH
PHC trati

oncentration o/kg of EPH

ing Limit)

Product Limit Concentration for Soil in this

1 and determine
through calculator.

™ and determine
through calculator.

@ and determine
through calculator.

1 and determine
through calculator.

0.466

8,552

0.330

Active Printer

You are going to print the summary to this printer:
Whiflersey\RICOH MP C&004 PCL & on Ne10:

Cancel |

RESET CALCULATOR

INSTRUCTIONS
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New Jersey Department of Environmental Protection
Site Remediation and Waste Management Program

Extractable Petroleum Hydrocarbon (EPH) Alternative Product Limit Concentration Calculator for Soil

Example
Calculator
Printout
Sheet for
this AOC

&
7 Version 1.0, May 1, 2019 Release Date
| 8 |
9 Site Name: Program Interest (PI) Num. 0012345
10 Area of Concern Name Former Oil Tank Area ADC NO. |must comespand with CID} 10
1 Investigator's Name LSRP O'DeYear
12
Default Product Indicator
Type of Petroleum Product Mo. 2 Heating Oil Concentration 2,000 mgfkg EPH
13
14 | We Dynamic Viscosity of the Petroleum Product [poise) 0.02 poise
15 | P Density of the Petroleurn Product {gram/em®3) 0.8245 gramfem®3
1]
Select the number of Grain Size Samples that were
analyzed for this ADC. O 3 Grain Size Samples were analyzed 18 4 Grain Size Samphes were analyzed
17 Click the quantity of grain size samples: 3 samples or 4 samples.
19 Sample 1 Sample 2 Sample 3 Sample 4
20 Sample Identification Name/Number
Direct D0 input Direct D10 input Diirect D1 input Direct D10 input
B report. Chom b repart. o b report. ®om b repart.
21 For each sample, dick the bullet corresponding to source of Dy, value. input sieve (110 data Input sieve 0110 data Input sieve 00 data Input sieve D10 dats
2t determine ard determine B and determine | ard determine
22 through caloulstor. through calculator. through calculator, through caloulator.
| COMPLETE GRAIN SIZE DATA SHEET ]
23
24 | Dio Grain Size with 10% of Soil Passing through the Sieve (mm) 0.466 0.330 0.413 0.110
25 k  Intrinsic Permeability {m’) -calculated based on Dy, 2.39E-10 1.20E-10 1.BTE-10 1.33E-11
26
Calculated EPH Product Limit
a7 Concentration for each grain size sample. mg/kg of EPH 8,000 8,832 8,273 13,036
Maximum Allowable EPH Concentration in
28 Sail (i.e., NJDEP Ceiling Limit) mgfkg of EPH
EPH Alternative Product Limit Concentration for Soil in this
8,552 mg/kg EPH
| AoC

File Version: NIDEP EPH Alternative Product Limit Calculator - FINAL TRAINING

Created: 5/13/2019



Calculator Printout Reference

uct Limit Concentration for Soil in this ‘ \
8,552 mg/kg EPH

File Version: NJDEP EPH Alternative Product Limit Calculator - FINAL TRAINING Created: 5/13/2019

The calculator print setup includes the name of the
calculator file in Excel format
and
The date the Calculator was printed




J[lator for Next AOC

D,, Grain Size with 10% of Soil Passing through the Sieve (mm) 0.466 0.330 0.413 0.110

k Intrinsic Permeability {m®) -calculated based on Dy, 2.39E-10 1.20E-10 1.87E-10 1.33E-11

Calculated EPH Product Limit
Concentration for each grain size mg/kg of EPH
sample.

!'u"laxl.rm.lm Allowable EPH {:!}nfzentratmn mg/kg of EPH
in Soil (i.e., NJDEP Ceiling Limit)

EPH Alternative Product Limit Concentration for Soil in this

8,552 m EPH
AOC e/ke

-

PRINT EPH Report RESET CALCULATOR INSTRUCTIONS




A Reset
Calculator
Screen

No site data

No Petroleum type
No D,, values

No EPH values
Identical Intrinsic
Permeability values

Soil

Yerzion 1.0, kay 1, 2019 Releasze Date

Site Name:

[E]

Program Interest (P1) Mum.

Extractable Petroleum Hydrocarbon (EPH) Alternative Product Limit Concentration Calculator for

Area of Concern Name

AQC Mo. [must carrespand with CI0)

Investigator's Name

Ha

[

Tuype of Petroleurn Product

Duynarnic Yizcosiby of the Petroleurn Product (poise)

Denzity of the Petroleurn Product (gramicm™3)

Select the number of Grain Size Samples that were
analuzed for this AOC.
Click the quantitu of grain size zamples: 3 samples or 4 samples.

Sample Identification MamelNumber

For each zample. click the bullet corresponding to source of
D,, value.

COMPLETE GRAIM SIZE DATA SHEET

Grain Size with 105 of Soil Pazsing through the Sieve (mm)

Intrimzic Permeabiliby [m?) -caloulated based on Oy,

Calculated EPH Product Limit

Concentration For each grain motkg of EPH
size sample.

Maximum Allowable EPH

Concentration in Soil [ie.. moglkg of EFH

MNJDEP Ceiling Limit]

EPH Alternative Product Limit Concentration for Soil in
this ADC

HhA

HhA

Default Product
Indicatar
Concentration

poise

gramicm’3

HNA

makg EFH

W 3 Gram Sze Samples were analyzed

{J 4 Grain Size Samples were anas yzed

Sample 1

Sample 2

Sample 3

Sample 4

Direct D0 input
L) from lab report.

Imput sieve D10 data
{1 and determine
through calcuwlatar.

Direct 00 inout
L. from kst report.

It sieve D10 data
{7 and determine
through calculstar.

- Direct D0 input
“ fram lab report.

Imput sieve D10 data
{1 and determine
through calculatar.

Direct 010 input
w fram lab repoet

It sieve D10 data
{7 and determine
through calculstar.

0.000
110E-1

#N/A

#N/A

#N/A

0.000
110E-1

#N/A

HN/A

mg/kg EPH

0.000
110E-1

#N/A

HEN/A

0.000
110E-1




D,, Grain Size with 10% of Soil Passing through the Sieve (mm) 0.466 0.330 0.413 0.110

k Intrinsic Permeability (m’) -calculated based on Dy 2.39E-10 1.20E-10 1.87E-10 1.33E-11

Calculated EPH Product Limit

Concentration for each grain size mg/kg of EPH
sample.

Maximum Allowable EPH Concentration
in Soil (i.e., NJDEP Ceiling Limit)

mg/kg of EPH

EPH Alternative Product Limit Concentration for Soil in this

8,552 m EPH
AOC e/ke

PRINT EPH Report RESET CALCULATOR INSTRUCTIONS




1_
2 Close Instructions: I
3 New Jersey Department of Environmental Protection . . . . .
— . - Instructions for using the EPH Alternative Product Limit Concentration Calc .
4 Site Remediation and Waste Management Program
5 | Use thiz calculator in accordance with the Department’s Technical Guidonce for Evaluation of Extroctoble
| . A . Petroleurn Hydrocorbons in Soil. This calculstor provides & tool for the investigator to caloulste an AOC-specific
FJfFr ble Petroleum Hydrocarbon (EPH) Alte ive Product Limit Concentration Calculator for alternative EPH product imit concentration. To use the calculator, the investigator must identity the petroleum
& | Soil product as listed in Table 2-1 at MJ.A C. 7:26E-2.1{d) and have the laboratory report of the grain size
T Wersion 10, IMay 1, 2019 Release Date distribution analyses. The investigator can input the effective diameter (D) reported by the laboratory, or the
& investigator can input the grain size distribution walues and the calculator will generate the Dy, value.
s Site Mame: ABC Site Program Interest [P1) hum. 0012345 complet the following 3ct
0| Area of Concern Mame Farrner Cil Tank Area AOC Mo, (must correspond with £I0) na 1. Input the gzneral information including the Site Mame, Pl number for the Site, ADC Name and A0C
| Ivestigator's Marne LSRF O'DeYear Mumber from the €I &= appliczble, 2nd the investigator's name in the corresponding blue fislds.
12| 2. Tothe right of "Type of Petroleum Product”, click in the blue field, and then select the applicable
DiFanlk Product petroleum product from the dropdown list {identical to Table 2-1 at MLLA.C. 7:26E-2.1(d)). If the
Tupe af Petroleum Praduct Mo. Z Heating Oil Indizater 8,000 matkg EFH petroleum product is Waste Oil with known source(s), select inst2ad the source petrolzum product
15| Concentration from the dropdawn list; or if the source petrolzum product is not identified on the dropdown list oris

14 u,  DOynamic Viscosity of the Petroleum Product (peise) 0.02 poise unknown, szlect Unknown Petroleumn Hydrocarbon. This ensures the correct dynamic viscosity and
density values are incorporated into the caloulation.

I5 g . Density of the Petroleum Product [graméem®3) 0.8245 gramicm*3
[ Contact the Department if the petroleum product is MEP or Crude Oil.
Select the number of Grain Size Samples that were . N
analyzed For this ADG. FEIEr I g kSt e e naf e 3. Ehor.ls.e the st.alectnr button corresponding to the number of zrain size samples that were enzalyzed. The
" . . selection options are 3 and 4 samples.
: Click the quantity of grain size samplez: 3 samples or 4 zamples.
| 4. Imthe blue fields ta the right of sample Identification Name/Number, input the sample 1D for each
1 Sample 1 Sample 2 Sample 3 Sample 4 sample analyzed for grain size.
:0_ Sample Identification Name/Number 5. Foreach sample, click the radio button corresponding to source of the Dy, value.
Ditect D10 gt Diract D10 inpar Oieact DI Input it D Input The default option is “Direct Oy, input from lab report™ when Dy, has been calculzted and reported by
For each sample, click the bullet corresponding to source of e b st T Lib mport S m——— | Tmy— the lsborstory. If this option is chozen, click on the blue box: COMPLETE GRAIN SIZE DATA SHEET,
| Dy value. ) Input shervsr D10 data Input sieve D10 data Wput skwa D0 s | inpas siene D10 data which opens the shest Grain Size Data Entry. Click in the gray field to the right of Lab Dy, and enter the
Lyand daterming #hand cataming pand dutamira Lyand daterming Dy walue. Do this for each sample. When finished, click Return to Summary.
- theough calculator, theogh calulaior. thicugh cakadatcs though calculitor,
= COMPLETE GRAIN SIZE DATA SHEET If Dy is not provided by the laboratory, the investigator s=lects “Input sieve Dy, data and determine
o through this calculstor”. Mext, ciick on the blug box: COMPLETE GRAIN SIZE DATA SHEET, which opens
= — . N . . . the sheet Grain Size Data Entry. |nthe column titkzd "Grain Sizz from Sizve {mm of Sieve)”, starting at
24 D Grain Size with 103 of Soil Passing through the Sieve (mm) 0.466 0.330 0.413 0.10 the bottem, enter the corresponding sieve size in mm from finest upward to coarsest for each sieve size
fa | bottom, P B Tinest upward to coarsest
x5 k  Intrinsic Permeability (m®) -caleulated based on Dy 2 29E-10 1.20E-10 1.87E-10 1.22E-11 reported by the laboratory. Inthe column directly to the right titled "Percent of soil mass passing
;6_ through the sigve"”, enter the percent passing corresponding to each sieve size. The Dy, velue for the
= Calculated EPH Product Limit samp.lle.dls d:fpl:yed in tlhe gra:ﬁel: t_o':htel r;gih;ef ‘Calc Dy". Continue the data entry process for the
Concentration for each grain magkg of EPH 8,000 8,832 8273 13,036 remainder of the semples. When finished, click: Return to Summary
o size _sample. 6. The summary sheet displays the D, valuzs for 2ach samplz and computes the intrinsic permeability k],
Mazimum Allowable EFH displaying both parameters below the correspanding sample in the green fislds.
Concentration in Soil [i.e., myglkg of EFH
25 NJDEFP Ceiling Limit) 7. The Calculated EPH Product Limit Concentration for each sample iz displayed on Line 27. If a displayed

Calculated EPH Product Limit Concentration has & strikethrough, then the concentration for that

EPH Alternative Product Limit Concentration for Soil in 8552 me/kg EPH sample exceeds the 50,000 mg/kg EFH Cailing Limit.
i

this ADC

B. Line 29 provides the Alternative EPH Product Limit Concentration for Soil in this AOC (cell E28). The
concentration is the lesser of the median valus for the Caloulated EPH Product Limit Concentrations
from Line 27 -0R- the 30,000 mg/'kg EPH ceiling limit.

0. Eave the spreadshest with 3 unigue file name and date within the project file.

10. Print the Summary Sheet by s=lscting “PRINT EPH Report”™. Return to the Grain Size Data Entry shaet

INSTRUCTIONS and print it separately.

PRIMT EPH Report

11. To rum another set of samples or to caloulste an Alternative EPH Product Limit Concentration for a
second petraleum product stored/discharged at the a0C, click "RESET CALCULATORY and return to Step
1




tructions —Intro & Action 1 to

Instructions for using the EPH Alternative Product Limit Concentration Calculator.

Use this calculator in accordance with the Department’s Technical Guidance for Evaluation of Extractable Petroleum
Hydrocarbons in Soil. This calculator provides a tool for the investigator to calculate an AOC-specific alternative EPH product
limit concentration. To use the calculator, the investigator must identity the petroleum product as listed in Table 2-1 at
N.J.A.C. 7:26E-2.1(d) and have the laboratory report of the grain size distribution analyses. The investigator can input the
effective diameter (D,,) reported by the laboratory, or the investigator can input the grain size distribution values and the
calculator will generate the D,, value.

Complete the following actions:

1. Inputthe general information including the Site Name, PI number for the Site, AOC Name and AOC Number from the
CID as applicable, and the investigator’s name in the corresponding blue fields.

2. Totheright of "Type of Petroleum Product", click in the blue field, and then select the applicable petroleum product
from the dropdown list (identical to Table 2-1 at N.J.A.C. 7:26E-2.1(d)). If the petroleum product is Waste Oil with
known source(s), select instead the source petroleum product from the dropdown list; or if the source petroleum
product is not identified on the dropdown list or is unknown, select Unknown Petroleum Hydrocarbon. This ensures
the correct dynamic viscosity and density values are incorporated into the calculation.

Contact the Department if the petroleum product is MGP or Crude Qil.

3. Choose the selector button corresponding to the number of grain size samples that were analyzed. The selection
options are 3 and 4 samples.

4. Inthe blue fields to the right of Sample Identification Name/Number, input the Sample ID for each sample analyzed
for grain size.




Instructions —Action 5

For each sample, click the radio button corresponding to source of the D, value.

The default option is “Direct D,, input from lab report” when D, has been calculated and reported by the laboratory.
If this option is chosen, click on the blue box: COMPLETE GRAIN SIZE DATA SHEET, which opens the sheet Grain Size
Data Entry. Click in the gray field to the right of Lab D,, and enter the D,, value. Do this for each sample. When
finished, click Return to Summary.

If D,, is not provided by the laboratory, the investigator selects “Input sieve D,, data and determine through this
calculator”. Next, click on the blue box: COMPLETE GRAIN SIZE DATA SHEET, which opens the sheet Grain Size Data
Entry. In the column titled "Grain Size from Sieve (mm of Sieve)", starting at the bottom, enter the corresponding
sieve size in mm from finest upward to coarsest for each sieve size reported by the laboratory. In the column directly
to the right titled "Percent of soil mass passing through the sieve", enter the percent passing corresponding to each
sieve size. The D,, value for the sample is displayed in the gray field to the right of “Calc D,,”. Continue the data
entry process for the remainder of the samples. When finished, click: Return to Summary

. The Summary Sheet displays the D, value for each sample and computes the intrinsic permeability (k), displaying
both parameters below the corresponding sample in the green fields.

. The Calculated EPH Product Limit Concentration for each sample is displayed on Line 27. If a displayed Calculated
EPH Product Limit Concentration has a strikethrough, then the concentration for that sample exceeds the 30,000
mg/kg EPH Ceiling Limit.

Line 29 provides the Alternative EPH Product Limit Concentration for Soil in this AOC (cell E29). The concentration

is the lesser of the median value for the Calculated EPH Product Limit Concentrations from Line 27 -OR- the 30,000
mg/kg EPH ceiling limit.




9. Save the spreadsheet with a unique file name and date within the project file.

10. Print the Summary Sheet by selecting “PRINT EPH Report”. Return to the Grain Size Data Entry sheet and print it
separately.

11. To run another set of samples or to calculate an Alternative EPH Product Limit Concentration for a second
petroleum product stored/discharged at the AOC, click “RESET CALCULATOR” and return to Step 1.

Close Instructions — Selection button.

R T
Y
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New Jersey Department of Environmental Protection
Site Remediation and Waste Management Program

Petroleum Hydrocarbens in Soil. This calculator provides 2 tool for the imesty

Extr, bie Petroleum Hydrocarbon (EPH) Alternative Product Limit Concentration Calculator for glternative EPH product limit concentration. To use the calculator, the investigator must identity the petroleum

Site hlarne:

Sail
wersion 1.0, May 1, 2019 Release Date

ABC Site Prograrm Interest [PI] Mumn.

0012345

Farrner Oil Tank Area AOC Mo, (must correzpond with CID)

]

Area of Concern Mame

product s listad in Table 2-1 3t MJ.AC. 7:26E-2.1{d) and have the laboratory report of the grain size
distribution analyses. The investizator can input the effective diameter (Dy,) reported by the laboratory, or the
investigator can input the grain size distribution values and the calculator will generate the Dy, value.

complete the following actions:

1. Input'rhegeneml |nf|:|rmat|un |nc|ud'ng1:he srte Name PI r.umher furﬂvesne ADC Narne and A0C




1. Quantity of Grain Size Samples — Radio selector buttons
2. Same grain sizes — Different Petroleum Product Type

3.Grain Size Samples Yielding Alternate Product Limit
Concentrations Above and Below the Ceiling Limit

4.Grain Size Samples are below the Default Product Limit
Concentration




Grain Size

\\ p

JiEJSJjQH

("2 3 Grain Size Samples were analyzed

@ 4 Grain Size Samples were analyzed

Sample 1

Sample

Direct D10 input
from lab report.

Input sieve D10 data
(7 and determine
through caleulateor,

Direct D10 input
from lab report.

Input sieve D10 data
(@ and determine
through caleulateor,

o) Direct D10 input
from lab report.

Input sieve D10 data
(@ and determine
through calculator.

Direct D10 input
from lab report.

Input sieve D10 data
(7 and determine
through caleulator,

0.466

2.39E-10

7,999

0.330

1.20E-10

8,832

mg/kg EPH

0.413

1.87E-10

8,273

0.110

1.33E-11

13,036

4 samp =

3 samp

8,552 mg/kg

8,273 mg/kg

@ 3 Grain Size Samples were analyzed

(>4 Grain 5ize Samples were analyzed

Sample 3

Sample 4

Direct D10 input
from lab report.

Input sieve D10 data
(Crand determine
through calculator.

Direct D10 input
from lab report.

Input sieve D10 data
(® and determine
threugh calculator.

Direct D10 input
from lab report.

Input sieve D10 data
(@ and determine
through calculator.

Direct D10 input
from lab report.

Input sieve D10 data
() and determine
threugh calculator.

0.466

2.39E-10

7,999

0.330

1.20E-10

8,832

0.413

1.87E-10

8,273

0.110

1.33E-11
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Proaduct I

#2 Fuel Oil = 8,552 mg/kg

No. 2 Heating Oil

roduct (poise)

Em/cm”3)

les that were

s: 3 samples or 4 samples.

esponding to source of Dy value.

SIZE DATA SHEET

ough the Sieve (mm)

ased on Dyp
mg/kg of EPH
°"  mg/kg of EPH

mit Concentration for Soil

0.02

0.8245

Default Product
Indicator
Concentration

poise

gramfcm*3

8,000

mg/kg EPH

£ 3 Grain Size Samples were analyzed

& 4 Grain Size Samples were analyzed

Sample 1 Sample 2 Sample 3 Sample 4
Direct D10 input Direct D10 input Direct 010 input Direct D10 input
from lal report. from lab report. frem lab report. from lab report.

Input sieve D10 data
1 and determine

Input sieve D10 data
® and determine

Input sieve D10 data
® and determine

Input sieve D10 data
(1 and determine

through calculator. through calculator. through calculator. through calculator.
0.466 0.330 0.413 0.110
2.39E-10 1.20E-10 1.87E-10 1.33E-11
8,000 8,832 8,273 13,036

Hydraulic Oil = 18,966 mg/kg

Hydraulic Oil

roduct (poise)

Bm,/cm”3)

les that were

s: 3 samples or 4 samples.

SIZE DATA SHEET

ough the Sieve (mm)

based on Dy

mg/kg of EPH

°"  mg/kg of EPH

esponding to source of Dy value.

mit Concentration for Soil in

1.02

0.8727

Default Product
Indicator
Concentration

poise

gramfcm”3

17,000

mg/kg EPH

2 3 Grain Size Samples were analyzed

# 4 Grain 5Size Samples were analyzed

Sample 1 Sample 2 Sample 3 Sample 4
Direct D10 input Direct D10 input Direct D10 input Direct D10 input
from lab report, from lab report, from lzb report. from laky report.

Input sieve D10 data
1 and determing
through calculator.

Input sieve 010 data
® and determine
through calculator.

Input sieve D10 data
® and determine
through calculator.

Input sieve 010 data
O and determine
through calculator.

0.466

2.39E-10

17,025

0.330

1.20E-10

19,948

0.413

1.87E-10

17,984

0.110

1.33E-11

34,710

30,000




Grain S
Conce

Hydraulic Oil example

2 Samples calculate > 30,000

mg/kg

2 Samples calculate < 30,000

mg/kg

Result = Median using the
calculated values (31,038 and
34,710 mg/kg)

Result = 25,493 mg/kg

ct Limit
g Limit

Hydraulic Oil

ct (poise)

m*3)

hat were

kamples or 4 samples.

DATA SHEET

h the Sieve (mm)

on Dyg

mg/kg of EPH

mg/kg of EPH

1.02

0.8727

Default Product
Indicator
Concentration

poise

gram/cm#3

17,000

mg/kg EPH

3 3 Grain Size Samples were analyzed

@ 4 Grain Size Samples were analyzed

nding to source of Dy, value.

Sample 1 Sample 2 Sample 3 Sample 4
@ Direct D10 input ¢y Direct D10 input Direct D10 input Direct D10 input
" from lab report, * from lab report, ~ from lab report. ~ from lab report.
Input sieve D10 data Input sieve D10 data Input sieve D10 data Input sieve D10 data

1 and determine
through calculator.

® and determine
through calculator.

® and determine
through calculator.

(1 and determine
through calculator.

0.136

2.03E-11

0.330

1.20E-10

Concentration for Soil in tlis

0.413

1.87E-10

0.110

1.33E-11




Gr

fault

D E F G H
- Default Product
No. 4 Heating 0il Indicator 17,000 mg/kg EPH
Concentration
duct (poise) 0.23 poise
4 Sampl lculat 17,000
damples Calculate > , mg/kg
bs that were
£ 3 Grain Size Samples were analyzed & 4 Grain Size Samples were analyzed
W 7/ 3 samples or 4 samples.
C"” Result = 14,378 mg/kg
Sample 1 Sample 2 Sample 3 Sample 4
& Diract D10 input o Diirect D0 input Direct 010 input Direct D10 input
from lab report, from lab report., from lab repert. from lab report.
ponding to source of Dy, value. Input sieve D10 dats Input sieve D10 data Input sieve D10 dats || Input sieve D10 datz
= 1 and determine # and determine @ and determine 1 and determine
LS RP I S a I I owed to u Se t h e ‘ a t ! through calculator. through calculator. through calculator. through calculator.
IZE DATA SHEET

Default Product Indicator
Concentration = 17,000 mg/kg

ugh the Sieve imm)

sed on Dyg

mg/kg of EPH

" mg/kg of EPH

0.285

8.93E-11

it Concentration for Soil in

0.230

1.20E-10

0.413

1.87E-10

0.441

2.14E-10




Questions?




What to Include in Report
Submissions

John Ruhl, Technical Coordinator
Bureau of Environmental Evaluation
and Risk Assessment




o EPH Alternative Product Limit Calculation - Report content
e Conclusions
e EPH Technical Questions / Dept. Contact




Technical Rules

 Applicable phase documentation/discussion
 Information pursuant to N.J.A.C. 7:26E-1.6




What toSubmit -

EPH Alternative Product Limit (cont'd)
AOC-specific info:

« Petroleum product identity

» Source Description (e.g., UST, AST, etc.)/Cause of discharge

« EPH product limits (defaults and alternative)

Figures & vertical soil profiles across EPH product zone demonstrating
delineation (include boring logs) [refer to Figure 2.1-1 in the guidance]

o All printouts from EPH Alternative Product Limit Calculator

« Complete lab data deliverables for all grain size distribution analysis(es):
how D,, calculated

Appendix 2.2




ze Sampie Notes - Horizontal

B Grain Size Sample "A4"
s Collected beyond the
i limits of EPH Impact.
Limits of EPH
A {‘f- EPH Product A
Grain Size Sample ’ ¥ S OU I'CG ¢
Collected beyond the KA R
limits of EPH Impact
Limits of
| EPH Impact Limits of EPH Impacty
Clean Soil / Beyond Determined Defermined
Analytically :
EPH Impact Analytlcally
\ /
\ /
Grain Size Sample "A2" v //Clean Soil / Beyond
Collected beyond the / EPH Impact
limits of EPH Impact \ /
N /
N S = @ Grain Size Sample "A3" B
: C

ollected beyond the limits
of EPH Impact



Existing Ground Surface - Asphalt - Fill or Sail

g =
: 12 B b dicn N e e M O e M w Note: If horizonal extent of separate phase
E 3 ] I MI r|'|7|.'|u.:'ur'|'l'|.'|'u||'.|.|'|||'u|.'|u.|'ur'|'-|'|.|'u||'a'|7|'u||u'u pmduﬁmﬂ er!-E ]I}!’Eﬂﬂ]dﬁ 1_“ md&
Clean
4 EPH Product Excavation Limit for Sourte directlon(s], the Investogator should hias
E 5 Ballmmil’-PH Removal and Soil Backfill textural soll samples in the same direction.
< L s Source i
M x
8 X s Limits of EPH
=T ?3?3—“ ¥ Impact
Exl_-’.l'lll 4 & 01 4 B F 4 5 1 B F 480 m_l'll'lll ﬂrﬂlui'r'.féll a '
x4 ) Ly wiiteel * Profile View Ato A
Limlts of EPH Impact
e e Grain Size Sampling
g bl Not to Scale
B B' e
Toprical Suil Tetural Sanspli Location,

N B L3 by ==
L1 1 1 1

Depth Below Grade
I

R
[N

Existing Ground Surface - Asphalt - Fill or Seil

B s E o T S T " ——“-L—-%
Fﬁ’%d@"%i%}ﬁ

- Excavation Limit for Source Removal

Grain 3ize 3ample "A2" & "AZ"
W Collected beyond the lmits of

General Groundwater Flow Direction T

¥ Slte hnvestigator mast select the mostappropriate
locrtion fur each ADC and each petraleum product.
Typical Liotiks of BFH ¢ 0ataduraiiens is soil abond Lhe
™ ™ restdential soll criberin,
Typleal greandvmtar slevation demoestrates e
* ¢ Inpestgator may select to collect bextural samples
b or halow teawatmr vl
Typical drawing sectivo I dameoneriing the
dlmprths erf the textural samples should et be
direcily s pockated with the ariginad relamss depth
beluw grade.

Profile View Bto B’

Grain Size Sampling
Not to Scale




How to Use pre-September 2010
IPRiData

Cat 1 EPH only

« TPH data can be used
o TPH/EPH data considered comparable (1:1 ratio)

« TPH or EPH > 1,000 mg/kg

o Resample 25% for naphthalene & 2-methylnaphthalene
o Bias locations to highest TPH/EPH detections

« Remediate TPH > 10,000 mg/kg

Appendix 3.5




How to Use prée-September 2010

nPE Data

Cat 2 EPH only
 TPH >2,300 mg/kg and < 10,000 mg/kg

o Resample 25% of TPH samples for EPH (determines health-based criteria)
o Bias locations to highest TPH
If EPH results are above health-based criteria, delineation required
« TPH results > 10,000 mg/kg:
o Remediate, OR
o Resample, analyze using EPH Method, and use SRC Calculator

Appendix 3.5




Concliusions

e Majority of the Evaluation of EPH in Soil Technical Guidance
is not new information

e One new important tool - the EPH Alternative Product Limit
Calculator




Link to Evaluation of Extractable Petroleum Hydrocarbons (EPH) in

Soil Technical Guidance: https://www.nj.gov/dep/srp/guidance/

Link to SRRA Contacts:
https://www.nj.gov/dep/srp/srra/srra_contacts.htm



https://www.nj.gov/dep/srp/guidance/
https://www.nj.gov/dep/srp/srra/srra_contacts.htm

QUESTIONS?




EPH Category 2 Ingestion/ Dermal Calculator
Soil Remediation Criteria

for Residential & Non-Residential Standards
Training Section

Dave Puchalski, LSRP, PE

NewfFields Princeton, LLC
dpuhalski@newfields.com




EPH Category 2 Health-based Soil

Remediation Criterion Calculator

Goals of the Section

e Introduce the calculator format
e Describe the data entry process

e Identify the input variables and calculator output

— Present Two Samples with the same EPH Concentration, but
different chemical characteristics

— Provide limited overview of the calculations




PH Category 2 ham]ﬂ:ﬂ SE J')'

-

Vhat are Aliphatics

Aliphatics Aromatics
 Contains Carbon and Hydrogen joined  Cyclic Compounds with Carbon joined
together as straight chains, branched together in alternating single and double
chains, or cyclic non-aromatic bonds.
hydrocarbons e (Contains one or more aromatic rings
e May contain single, double, and triple (Benzene rings)
bonds e Generally more volatile, more toxic, variable
e Include Petroleum Constituents solubility
e Examples: Alkanes, Alkenes, Alkynes, e Examples: Monoaromatics, Polyaromatic
Cycloalkanes Hydrocarbons
’ H H /j/\ e Benzene, Toluene, Phenol, Benzo(a)pyrene




’ b -

phatic

Ralges: ¢

8¢ Indicator

Chemical Formula

Molecular Weight,
g/mol

Water Solubility,
ug/L @25 deg C

Vapor Pressure, Pa
@25 deg C

Structure

Nonane

C9H20
128.3 g/mol

220 ug/I

593.3 Pa /
0.086 psi

Dodecane

C12H26
170.3 g/mol

3.7 ug/I

18.0 Pa /
0.001 psi

HHHHHHH HH HH H
C’C‘C’C‘C’C‘C’C‘C’C‘C’C‘H
HHHHH HH HH HH H

Compounds

Indicator
Compound

Hexadecane

C16H34
226.4 g/mol

0.021 ug/l

0.20 Pa /

2.95 x107 psi

Straight Chain n-
Alkane

Too large to present

Docosane

C22H46
310.6 g/mol

0.00078 ug/!|

0.0002 Pa /
2.95 x108 psi

Straight Chain n-
Alkane

Too large to present



Carbon Range

Indicator
Compound

Chemical Formula

Molecular Weight,
g/mol

Water Solubility,
ug/L @25 deg C

Vapor Pressure, Pa
@25 deg C

Structure

Naphthalene

C10HS8
128.2 g/mol

31,000 ug/|

11.3 Pa/
0.0016 psi

unds

Acenaphthene Fluorene Fluoranthene
C12H10 C13H10 C16H10
154.2 g/mol 166.2 g/mol 202.3 g/mol
3,900 ug/I 1,690 ug/I 230 ug/I
0.3 Pa/ 0.08 Pa / 0.001 Pa/
4.3 x10- psi 1.16 x10- psi 1.45 x107 psi

D o o



H S &-0--
FILE HOME INSERT

o PROTECTED VIEW Be careful—files from the Internet can contain viruses, Unless you need to edit, it's safer to g

PAGE LAYOUT

FORMULAS

DATA

REVIEW

VIEW

ACROB

Category 2 EPH Health-based SRC calculator - 2018 FINAL

Enable Editing

c2 ﬁ
A B C D E F G H J K L
1 EPH Category 2 Ingestion/Dermal Residential Calculator - Version 2018
2 Site Name: l Date: Calculated or |
3 . Required data
4 Sample ID: Evaluated by: Optional data «
THO « AT « BW » 365 d
ECFV = ¢ ; 1" 2l
—&

c (EF #+ ED + 10~ %kg/mg) = [(Rfﬂg * IR) + (Rfﬂn +5A « AF « ABS; » E"[f)] Reset

ID_= THY

= Ju i i Jeu Fs Feer T Josi
ECFV, ECFV, ECFV, ECFV, ECFV, ECFV, ECFV. ECFV, Back to EPH henu

b

AL9-12 AL12-16 AL16-21 AL21-40 AR10-12 | (Acenaphthen | AR16-21 ARZ1-36

(PHC Mixture)| (PHC Mixture) (Mineral Qil) | (Mineral Qil) | (Maphthalene) g) (Fluorene) |(Fluoranthene)

s [ rm, 0.1 01 2 2 0.041 0.06 0.04 0.04 Exit
g RfDg 0.1 0.1 2 2 0.041 0.0 0.04 0.04
10| ABS, 0.1 0.1 0.1 0.1 0.13 0.13 0.13 0.12




ep 2- Enable Macros & Enabl

ll

-

E{'J C'}@":

FILE

I SECURITY WARNING Some active content has been disabled. Click for

HOME

INSERT

PAGE LAYOUT

FORMULAS

DAT

nre details.

VIEW

Enable Content

ACROBAT

c2 ﬁ
A B C D E F G H K L i
1 EPH Category 2 Ingestion/Dermal Residential Calculator - Version 2018
2 Site Name: Date: Calculated or locked ce
3 . Required data entry
4 Sample ID: Evaluated by: Dptional data entry/maod
THQ « AT + BW = 365d
ECFV = ¢ [y
—&

: (EF * ED + 10~%kg/mg) * [(pr * IR) (Efﬂn * 54 % AF « ABS; » E"[f)] Reset

IDH: = mg

fo . Jo fo . _Jw T fo . _Jo Ty
ECFV,,  ECFV, ECFV, ECFV,  ECFV, ECFV, ECFV. ECFV, Back to EFH Menu

b

ALG-12 AL12-16 AL1R-21 AL21-40 AR10-12 | (Acenaphthen | AR16-21 ARZ1-36
7 (PHC Mixture) | (PHC Mixture) (Mineral Qil) | (Mineral Gily | (Maphthalene) e) (Fluorene) |(Fluoranthene)
8 RTD, 0.1 0.1 2 2 0.041 0.06 0.04 0.04 Exit
g RfDs 0.1 0.1 2 2 0.041 0.06 0.04 0.04
10| ABS, 0.1 0.1 0.1 0.1 0.13 0.13 0.13 0.13
414 Ii™mkilAdA EirELr =44 4m =4 4M o ST EEeln st Nl e A S 444 A A atnlal |




MJDEP EPH Calcu

CALCULATE CATEGORY 2 EPH
REMEDIATION STANDARD

Category 2 EPH Category 2 EPH
Residential Monresidential




10

Calculated or locked cell

Required data entry
Optional data entry/modif

Reset

Back to EPH Kenu

Exit

A B C [ E F G H
EPH Category 2 Ingestion/Dermal Residential Calculator - Version 2018
Site Name: ABC Site Date: 5112019
sample 1D s Evaluated by LSRP ODeYear
THO « AT + BW + 365d
ECFV = ¢ 1 1””
-6 _L
(EF +ED +10~%kg/mg) # ’(Rfﬂﬂ ¥ IR) + (Rfﬂn #SA+AF « ABS;+ EV)]
.= H
“ I . Jon . fn . Jeo R Jis . Jie . I . J
ICFV, ECHV_ ECFV, ECFV, ECFV, ECHV, ECFV, ECHV,
AL9-12 AL12-16 AL16-21 ALZ1-40 AR10-12 | (Acenaphthen | AR16-21 ARZ1-36
(PHC Mixture) | (PHC Mixture) | (Mineral Gil) | (Mineral Qil) |(Maphthaleng) g) (Fluorene)  |(Fluorantheng)
RiD, 0.1 0.1 2 2 0.041 0.06 0.04 0.04
RfDy 0.1 0.1 2 2 0.041 0.06 0.04 0.04
ABS; 0.1 0.1 0.1 0.1 013 013 013 0.13

o

- o @



15,999 mg/kg; Majority

e EPH Fractiona

Sample |D: EPH-A
P Evaluated by: LSRP ODeYear
THQ « AT + BW » 365 d/yr
ECFV = ¢ 1f N
_ EF % ED + 10-5kg /m *[( *m)+( « SA % AF + ABS *EV)]
; { ga"ll ﬁ} RfD.g Rfﬂn d
ID = THY
ﬁ'.l ﬁil ﬁ.’ll -;II:II ﬁEI -;II:IEI -I]r:"l -;Il:il
ECFV,, ECFV, ECFV, ECFV, ECFV, ECFV, ECFV, ECFI,
)
AL8-12 AL12-16 AL16-21 ALZ21-40 AR10-12 {(Acenaphthen AR16-21 ARZ1-36
7 (PHC Mixture)| (PHC Mixture) | (Mineral Qil) | (Mineral Qil) | (Naphthaleneg) ) (Fluorene) |(Fluaranthene)
3 RfD, 0.1 01 2 2 0.041 0.06 0.04 0.04
) RfD5 0.1 01 2 2 0.041 0.06 0.04 0.04
0 .
1 |Chil§ ECFY
Congentratio
n ofraction
2| (rgalkg)
3
4
Farameter Definition Units HE‘WE”W
g Scenario
G EV Event Frequency events/day 1 Total EPH in sample:
[ THQ Target Hazard Quotient unitless 1 16900 ma/kg

i..

ot

-

|

)

~

ion

Alif

hatic
L

Required data entry

Optional data entry/maodification

I

Reset

Back to EPH Menu

Exit

Enter EPH Concentration
for each fraction. ND=0



10
11

12
13

14

15
16
17
18
19

30

(R U YR

!

step 6

vie

W Calcl

ated Standard

-
for Residential Use E
| b =/ )
A B [E] H
ABS, 0.1 0.1 U.‘I U.‘I 0.13 012 013 013
Child ECFYW G110 6110 122210 122210 2351 3441 2284 22094
Concentratio
n of fraction 2000 1000 6500 6500 200 100 300 300
(ma/kg)
f 0.1183243195 0.059171598 0.384615385 | 0.384615385 001183432 0.00591716 0017751479 | 0017751479
Parameter Definition Units Residential
Scemnario
Ev Event Frequency events/day 4 Total EPH in sample:
THCX Target Hazard Qiuotient unitless 1 16900 maolkg
Conversion Factor daysfyear 365 Allowable EPH in sample:
EF. Exposure Frequency - child daysfyear 350 17000 mog'kg
Exposure Duration and
ED:and AT, Aviraging Time - child years & PASS
RO, Cral Reference Dose maikg-day sea above
Cermal Reference Dose maglkg-day see above These pa rameters are fixed at
RiDo the default residential values.
ABS, Crermal Absorption Fraction unitless sea above
BwW. Body Weight - child kg 15
IR Soil Ingestion Rate - child ma/day 200
Sh. SkKin Surface Area - child cmsiday 2800
AF, Soil Adherence Factor - child maglcm® nz
ECFY Equivalent carbon fraction value ma'kg-day sea above
EC Weight fraction = fraction .
f ) ) unitless see above
concentrationfotal concentration
Res=zidential Hon-carcinogenic
1Dy Health-Based Soil Criterion ma/kag 17000
[ingestion/dermal)

EPH Category 2 Ingestion/Dermal Residential Soil Remediation Standard:

17000

ma'/kg

Enter EPH Concentration
for each fraction. ND=0

RESULT DOWMN HERE




10
11

12
13

14

15
16
17
18
19

30
31

32

33
34
35

Step 7 — Comparelotal EPH with AJJowa,'r)J

EPH Sample

May EASS or FALL

A B C I
ABS, 0.1 0.1 U g 0.13 0.13 0.13 013
Child ECFV G110 6110 122210 '122210 2351 3441 2284 2294
Concentratio
n of fraction 2000 1000 6500 6500 200 100 300 300
(maskag)
T 0.118343195 0.059171598 0.284615385 | 0.284615385 0011823432 0.00591716 0017751479 | 0017751479
Parameter Definition Units Residential
Scernario
EvV Event Frequency events/day 1 Total EPH in sample:
THQ Target Hazard Quotient unitless 1 16900 ma'kg
Conversion Factor daysfyear 365 Allowable EPH in sample:
EF. Exposure Frequency - child daysiyear 350 17000 mg/kg
Exposure Duration and
ED.and AT, A'u'[;raging Time - child years E PASS
R, Cral Reference Dose magifkg-day see abowve
Cermal Reference Dose maglkg-day see above These pa rameters are fixed at
RDg the default residential values.
ABS, Dermal Absorption Fraction unitless see above
BW, Body Weight - child kg 15
IR: Soil Ingestion Rate - child magiday 200
SA Skin Surface Area - child cmiday 2800
AF. Soil Adherence Factor - child maglcm® 0.2
ECFY Equivalent carbon fraction value maglkg-day see above
EC Weight fraction = fraction .
f ) I unitless see abowve
concentrationfAotal concentration
Res=zidential Hon-carcinogenic
1D, Health-Based Soil Criterion maglkg 17000
({ingestion/dermal)
EPH Category 2 Ingestion/Dermal Residential Soil Remediation Standard:

17000

mg/kg

Enter EPH Concentration
for each fraction. ND=0

RESULT DOWN HERE
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e L O —

t Inputsifor Addi

tional

pncentrations)

A
EPH Category 2 Ingestion/Dermal Residential Calculator - Version 2018
Site Mame: ABC Site Date: 5M1/2019
Sample ID: EPA-A Evaliated by, [SRP ODeVear
THQ + AT « BW + 365 d /yr
ECFV = Q 1 1’;“
(EF * ED + 10-5kg/mg) » [(Rfﬂa " m) + (Rfﬂﬂ «SA * AF + ABS,; » EV)]
D = THQ
= ﬁ'.l j:il ﬁjl ﬁ-‘l ﬁEI J]I:IEI J]r:'-l ﬁil
ECFT,, ECFV, ECFV, ECFV, ECFV, ECFV, ECFV, ECFV,
AL9-12 AL1Z-16 AL16-21 ALZ1-40 ART0-12 (Acenaphthen AR16-21 ARZ1-36
(PHC Mixture)| (PHC Mixture) | (Mineral Qil) | (Mineral Qil}) | (Maphthalene) g) (Fluorene) |(Fluoranthene)

RfD, 0.1 01 P 2 0.041 0.06 0.04 0.04

RfDg 0.1 0.1 2 2 0.041 0.06 0.04 0.04

ABS, 0.1 01 01 0.1 013 013 013 013
Child ECFV G110 6110 122210 122210 2351 3441 2294 2294
Concentratio
n of fraction 2000 1000 6500 6400 200 100 300 300

(malkg)
f 0118343195 | 0059171598 | 0384615385 | 0.384615385 | 0.01183432 | 0.00591716 | 0.017751479 | 0.017751479

| Residential |

Calculated or locked cell
Required data entry
Optional data entry/maodification

Back to EPH Menu

Exit ‘

Enter EPH Concentration
for each fraction. ND=0



EPH Category 2 Ingestion/Dermal Residential Calculator - Version 2018

Site Name: ABC Site Date: B12019 Calculated or locked call
. Required data entry
Sample [D: EPH-B
ampe : LSRP ODeYear Optional data entry/modif
THO « AT  BW « 365d
ECFV = 0 1 lm
EF «ED + 10~%kg/m #[[ ) (—#SA + AF « ABS #EV)I Reset
: { ﬂf ﬂ} Rng RfDD d
D, = e
* ﬁll + ﬁil + ﬁ.’u + fl'-ll + ﬁil + fn‘él + fl"l + fn‘ﬂl
ICFV, ICPV_ ECFV, ECFV, ECRV, ECFV, ECFV, ICHV, Jacklo £t Heny
)
' AL8-12 AL12-16 AL16-21 AL21-40 AR10-12 | (Acenaphthen |  AR16-21 AR21-36
/ (PHC Misture) | (PHC Mixture) | (Mineral Qil) | (Mineral Qi) | (Naphthalene) g (Fluorene)  |(Fluoranthene)
) RO, 0.1 0.1 2 2 0.041 0.06 0.04 0.04 Bt
) RD; 0.1 0.1 Z Z 0.041 0.06 0.04 0.04

| ABS. (01 (11 01 (01 013 013 013 013



o~

, — Define’EPH Fractionation

00'mg/ kg; Majority Arol

= vl I
. Required data entry
Sample 1D: EFPH-B
P Evaluated by: LSEP O DeYear Optional data entry/maodificati
THQ « AT « BW = 365 d/yr
ECFV = ¢ ; 1f Y
(EF + ED + 10~%kg/mg) » [(Rfﬂa * IR) + (Rfﬂg #* 54+ AF « ABS,; = EF)] Reset
ID = THQ
-;II:'.I + ﬁil + Jf:jl + ﬁ-‘l + -;II:EI + -;II:IEI + J]r:"l + j:il
ECFV, ECFV, ECFV, ECFV, ECFV, ECFV, ECFV, ECHI, Back to EFH Henu
ALS-12 AL12-16 AL16-21 ALZ1-40 AR10-12 (Acenaphthen AR16-21 ARZ1-36
(PHC Mixture) | (PHC Mixture) | (Mineral Qil) | (Mineral Qil}) [(Maphthalene) g) (Fluorene) |(Fluoranthene)
RO, 0.1 0.1 2 P 0.041 0.06 0.04 0.04 Exit
ROz 0.1 0.1 2 2 0.041 0.06 0.04 0.04
= ] | | | | | ] |
Child ECFV G110 G110 2351 3441 2294 2294
Concentratio .
noffraction | 200 100 2000 1000 6500 6500 Enter EPH Concentration
(ma/kg) for each fraction. ND=0
f 0.01183432 0.00591716 0017751479 | 0.017751479 | 0118343195 | 0.059171598 | 0.384615385 | 0.384615385
|
| Parameter Definition Units HEEME”#EJI
] Scenario
) EV Event Frequency events/day 1 Total EPH in sample:
' THO Target Hazard Quotient unitless 1 16900 malkg




A

Concentratio .

n of fraction 200 100 300 300 2000 1000 6500 6500 Enter EPH Concentration
2| (makg) for each fraction. ND=0
3 T 001183432 0.00591716 0017751479 | 0017751479 | 0118343195 | 0.059171598 | 0.384615385 | 0.384615385
4

Parameter Definition Units Residential
g Scenario
G Ev Ewvent Frequency events/day 1 Total EPH in sample:
7 THQ Target Hazard Quotient unitliess 1 16900 mgikg
8 Conversion Factor daysiyear 3658 Allowable EFPH in sample:
9 EF. Exposure Frequency - child daysifyear 350 2500 mg'kg

Exposure Duration and
] EDzand AT, Aupt;raging Time - child years 6
1 RO, Oral Reference Dose mag/kg-day see above
Cermal Reference Dose ma'kg-day see above These parameters are fixed at
- RfDg the default residential values.
3 ABS, Dermal Absorption Fraction unitless see above
4 BWW, Body Weight - child kg 15
g IR, Saoil Ingestion Rate - child malday 200
G SA Skin Surface Area - child cmiiday 2800
7 AF, Soil Adherence Factor - child maglcm® 0.2
3 ECFV Equivalent carbon fraction value magikg-day see above
EC Weight fraction = fraction .
9 f concentrationftotal concentration unitiess see above
Residential Non-carcinogenic
1D, Health-Based Soil Criterion mafkg 2500

0 [ingestion/dermal)

EPH Category 2 Ingestion/Dermal Residential Soil Remediation Standard:

2500 mglkg RESULT DOWN HERE




tep 7.b. — Comparerlotall EPH with Allowe

EPH Sampleimay PASSior FAIL ?

W oo o= oy

L=}

S0 =] 07 N &= W M

w

= 0

M = W

A . = [ H 1 . L ]
Concentratio .
n of fraction 200 100 300 300 2000 1000 6500 6500 Enter EPH Concentration
{makag) for each fraction. ND=0
f 001183432 000591716 0017751479 | 0017751479 | 0118343195 | 0.059171598 | 0384615385 | 0384615385
Parameter Definition Units Residential
Scenario
EV Event Frequency eventsi/day 1 Total EPH in sample:
THOQ Target Hazard Quotient unitliess 1 16900 maglkg
Conversion Factor daysiyear 365 Allowable EPH in sample:
EF. Exposure Frequency - child daysiyear 350 2500 mg'kg
Exposure Duration and
EDzand AT, Au[:;raging Time - child years g
RO, Cral Reference Dose mag/kg-day see above
Dermal Reference Dose malkg-day see above These parameters are fixed at
RiDg _ _ the default residential values.
ABS, Crermal Absorption Fraction unitless see above
BW. Body Weight - child kg 15
IR, Soil Ingestion Rate - child malday 200
Sh. Skin Surface Area - child cmiday 2800
AF. Soil Adherence Factor - child muafcm? 0.2
ECFV Equivalent carbon fraction value malkg-day see above
EC Weight fraction = fraction .
f . . unitless see above
concentrationftotal concentration
Residential Non-carcinogenic
1D, Health-Based Soil Criterion mafkg 2500
[ingestion/dermal)

EPH Category 2 Ingestion/Dermal Residential Soil Remediation Standard:

2500

mg/kg

RESULT DOWN HERE



Back torMain Menu to Switck

to Nonresiaential

Evaluation

Zalculated or locked cell
Required data entry
Optional data entryimodification

Reset

Back to EPH Menu

Exit

A ] L L E F 2 H |
EPH Category 2 Ingestion/Dermal Residential Calculator - Version 2018
Site Name: ABC Site Date: 6M/2019
Sample ID: EPH-B Fvaliated by: LSRP ODeYear
THO + AT » BW % 365 d/yr
ECFV = ¢ j bl
—&
(EF + ED » 10~5kg /mg) » [(RfD ) IR) (an «SA v AF x ABS, » EF)]
D, = L
e -;II:'.I -;ll:il ﬁ.’u + -;ll:-il -;II:EI Jl:él + f:"l Jl:il
ECFV, ECFV, ECFV, ECFV, ECFV, ECFV, ECFV,. ECFV,
AL9-12 AL12-16 AL16-21 ALZ21-40 AR10-12 (Acenaphthen AR16-21 ARZ1-36
(PHC Mixture) [ (PHC Wixture) (Mineral Qily | (Mineral Qil} | {Maphthalene) e) (Fluarene)} [(Fluoranthene)
RfD, 01 0.1 2 2 0.041 0.06 0.04 0.04
RfD5 01 0.1 2 2 0.041 0.06 0.04 0.04
ABS, 01 01 01 01 013 013 013 013
Child ECFV 6110 6110 122210 122210 2351 3441 2294 2294
Concentratio
n of fraction 200 100 300 300 2000 1000 6500 6500
(malkg)
f 001183432 0.00591716 0017751479 | 0017751479 | 0118343195 | 0.059171598 | 0.384615385 | 0.384615385
Parameter Definition ‘ Units ‘ Residential ‘

Scenario

Enter EPH Concentration
for each fraction. ND=0



Step 9.b. — Switch from Residential to Nonresidential
Standard Calcuiation - Sampie A

MJDEP EPH Calcu

CALCULATE CATEGORY 2 EPH
REMEDIATION STANDARD

Category 2 EPH Category 2 EPH
Residential Monresidential




-Enter EPH Eractionation for

Sample A

EPH Category 2 Ingestion/Dermal Nonresidential Calculator - Version 2018

Site Mame:

ABC Site

Date: 5/1/2019

Sample [D:

EPH-A

Evaluated by:

LSRP O DeYear

1

(rro: * %) * (mros

# 54« AF = ABS; * EF)

Calculated or locked cell
Fequired data entry
Optional data entryimodificat

Reset

Back to EPH Menu

RfD,
I = THY
= fn’ll f:'il .ﬁ.’u + -;lr:'-ll fn’il + ﬁél + ﬁ'l ﬁﬂl
ECFV,, ECFV, ECFV, ECFV, ECFV, ECFF, ECFF,. ECFI,
AlL9-12 AL12-16 AlL16-21 ALZ1-40 ARM0-12 (Acenaphthene ARE-21 (Fluoranthene
(PHC Mixture) |  (PHC Mixture) (Mineral Qily | (Mineral Qily |(Maphthalene) ) (Fluorene) )
RfD, 0.1 0.1 2 2 0.041 0.06 0.04 0.04
ROz 0.1 0.1 2 2 0.041 0.06 0.04 0.04

Exit

Adult ECFV

62407

65407

1368139

1368139

25058

24447

Concentratio
n of fraction

(mg/kg)

2000

1000

6500

6500

200

300

f

0.118343195

0.059171598

0.384615385

0.384615385

0.01183432

0.00591716

0.017751479 | 0.017751479

| Parameter Definition units | Wonresidentia
: I Zcenario
i EV Event Frequency events/day 1

THOQ Target Hazard Cluotient unitless 1

Total EPH in sample:
16900 maikg

Enter EPH Concentration
for each fraction. ND=0




L B L

— Nt

L . A L

e

Total/All

Viel

W Calculated
~

ol

Standard and
pwable EP.

H for Non-R

ol O L L - r LS m 1
ABS, 0.1 0.1 0.1 0.1 0.13 013 0.13 013
Adult ECFY 68407 68407 1368139 1368139 25058 36670 24447 24447
Concentratio
n of fraction 2000 1000 6500 6500 200 100 300 300
(magikg)
f 0.118343185 0.059171598 0.384615385 | 0.384615385 | 0.01183432 000591716 0017751479 | 0.0177514789
Parameter Definition Units Monresidentia
I BEcenario
=" Event Frequency events/iday 1 Total EPH in sample:
THQ Target Hazard Ciuotient unitless 1 16900 mglfkg
Conversion Factor daysiyear 365 Allowable EPH in sample:
EFs Exposure Frequency - adult daysiyear 225 130000 mg'kg
ED. and AT, Exposure E_JI_LiJr:FEIl:?r;;SI? Averaging years o5 PASS
R, Cral Reference Dose maglkg-day see above .
These parameters are fixed
RDo Dermal Reference Dose malkg-day see above at the default nonresidential
ABS, Crermal Absorption Fraction unitless see above values.
B, Body Weight - adult kg 70
IRz Soil Ingestion Rate - adult maiday 100
SAL Skin Surface Area - adult cmiiday 2300
AR Soil Adherence Factor - adult maglcm® 02
ECFV Equivalent carbon fraction value malikg-day see above
EC Weight fraction = fraction .
T . . unitless see above
concentrationfotal concentration
Honresidential Hon-carcinogenic
1D Health-Based Soil Criterion mafkg 190000

{ingestion/dermal)

EPH Category 2 Ingestion/Dermal Nonresidential Scoil Remediation Standard:

190000

mg/kg

Pa L Il

Enter EPH Concentration
for each fraction. ND=0

RESULT DOWNMN HERE




H' Fractionation

D
b

EPH Category 2 Ingestion/Dermal Nonresidential Calculator - Version 2018

Site

Mame:

ABC Site

Date: 5172019

Sample 1D:

EPH-B

Evaluated by:

LSRP O'DeYear

Calculated or locked cell
Fequired data entry
Cptional data entry/maodificatior

Reset

Back to EPH Menu

THQ = AT « BW + 365 d
ECFV = < o
(EF » ED = 10~5kg /mg) (R},D . m) (pr «SAxAF = ABS, EF)
ID = THY
"‘ Joy Jen Jizy Jean Jis Jier Jivy Jay
ECFV,,, ECFV, ECFV, ECFV, ECFV, ECFV, ECFV,. ECFV,
AL9-12 AL1Z2-16 AL16-21 ALZ1-40 AR0-12 (Acenaphthene AR16-21 (Fluoranthene
(FHC Mixture) | (PHC Mixture) (Mineral Qily | (Mineral Qil} [(Maphthalene) ) (Fluorene) )]
RC, 0.1 0.1 2 2 0.041 0.06 0.04 0.04
RO 0.1 0.1 2 2 0.041 0.06 0.04 0.04

Exat

Adult ECF"I.F

62407

2407

1368139

1368139

25058

36670

24447

Concentratio
n of fraction

(marka)

200

100

300

300

2000

1000

6500 6500

f

0.01183432

0.00591716

0.017751479

0.017751479

0118343195

0.059171598

0.384615385 | 0.384615385

Farameter

Definition

LUnits

Monresidentia

| Scenario

EY

Event Frequency

events/day

1

THQ

Target Hazard CQuotient

unitless

.1

Total EPH in sample:
16900 maikg

Enter EPH Concentration
for each fraction. ND=0




p——

R R T el I —-_— RORM T ) N

e

N,

Step -

)
11.D.

View
and Comparenlotal/Allowa

Calcula

A B = = (=
ABS, 0.1 0.1 0.1 0.1 012 012 012 013
Adult ECFY Ga407 628407 1368129 13681329 25058 36670 24447 24447
Concentratio
n of fraction 200 100 300 300 2000 1000 6500 6500
(mg/kg)
T 001183432 000591716 0017751479 | 0017751479 | 0118343195 | 0.059171598 | 0. 384615385 | 0. 384615385
Parameter Definition Units honresidentia
I Scenario
EV Event Fregquency events/day 1 gyt
THX Target Hazard Quuotient unitless 1 16900 malkg
Conversion Factor daysfyear 365 Allowable EPH in sample:
EFz Exposure Frequency - adult daysivear 225 26000 mg'kg
ED. and AT, Exposure ql_?:él?r;gﬂl? Averaging years 25
R, Cral Reference Dose maikg-day see above
These paramete
RO Cermal Reference Dose maikg-day see above at the default nonresidential
ABS, Dermal Absa.rptmn Fraction unitless see above values.
BW, Body Weight - adult kg 70
IRs Soil Ingestion Rate - adult magiday 100
S Skin Surface Area - adult cr-iday 3300
AFL Soil Adherence Factor - adult malcm?® 0.2
ECFW Equivalent carbon fraction value mgikg-day seea above
EC Weight fraction = fraction .
f A ) unitless see above
concentrationsotal concentration
HNonresidential Non-carcinogenic
| . Health-Based Soil Criterion mafkg 26000

{ingestion/dermal)

EPH Category 2 Ingestion/Dermal Nonresidential Soil Remediation Standard:

26000

mg/kg

Enter EPH Concentration
for each fraction. ND=0

RESULT DOWN HERE



EPH Category 2 Ingestion/Dermal Monresidential Calculator - Version 2018
Site Mame: ABC Site | Dse: 512013

) [
Sample ID: EPH-E | Evaamdny LSRF O'De'ear

TEQ: AT +BIV = 365 4/ 37

= . 1 . 1 - S

(EF+ED+ 10 %kgfmg) s LD—F-D—:)—{F—F-D—SA ¢ AF + ABS, -.-.1-}]
Fral ] THE

E R S R R S U S

ECF¥, ECFV,, ECF¥V., ECFF., ECFF;, ECFF,, ECFV., ECFFn

- ALE-TT ALTE-TS ALTEET ALT-40 AFIG-TE ARTZI-TS AR ARIT-IE
{PHC Midure) | (PHC Mixchure) {Mineral Oily | (Mineral Qi | (Maphthalens) | (Acenaphthens)| (Fluorene) | ({Fluasnthens)
R, 0.1 0.1 2 2 0041 0.08 0.04 0.04
RD_ 0.1 01 F F 004 0.08 0.04 0.04
AES. 0.1 0.1 041 0.1 013 013 012 0.12

[Aduit ECFV BRA0T BR407 136338 168115 250ER JEETD 24447 2447
EACH sample
n of Faction 200 100 200 00 2000 1000 6500 8500
{WGFW}

001183432 000551718 00177514759 | 00T7T5147 | 0118343156 | 0055171658 | 0.2B4515385 | 0.3B4815385

Farameier Definition Lhits Scenan‘:ﬁ
= Ewent Fraquency =wents/idey 1 Tot| EPH in sample:
TH2 Target Hazard Quotient uniiess i 16300 mghg

Conwarsion Factor dEysear 86 Allwable EFPH in sample:
xa m e S Exposute Fremengy- 200t |Eyehe P 25000 mghg
Exposur Dustion and Averagng

ED:, and AT, Tirme - aduit EIE = PASS

RiD, Oral Reference Dose mgkg-dsy see abowe

These parameters are fixed

a I C u I a to r o e e reteEy =eswe atthe default nonresidential
ABS5: Cermal Absorption Fracton J— T
BN, Body Vieight- adut P ) values.
F.
FAa

Soil Ingestion Rate - adult Mgy 00

Skin Surfzcs Area - adult ity 3300

|
AR, Sail Adherence Factor - adult mgT” [iF]
I I n 0 u ECFY Equiwalent carbon fracton wale mipdgpdsy ses abowe
EC Weight faction = fracton -
f ooncenfratontotsl concentraton unitess ez
Meoniras ke ntial Non-c2 e inogenic

Sheet O. | wnmeowcmenn | mkg | @

EPH Category 2 Ingestion/Dermal Nonresidentfial Soil Remediation Standard:
26000  mg'kg




Comparison ofiliwo EPH Data

Total EPH

Sum of Aliphatics

Sum of Aromatics

Calculated Residential
Standard

Calculated Non-Residential
Standard

A\ AII

16,900 mg/kg

16,000 mg/kg

900 mg/kg

17,000 mg/kg
Pass Res.

190,000 mg/kg
Pass NonRes

A\ BII

16,900 mg/kg

900 mg/kg

16,000 mg/kg

2,500 mg/kg
Fail Res.

26,000 mg/kg
Pass NonRes

EPH Cat 2 Fractionation Data

—EPH Sample A —EPH Sample B

AR 21-36

AR 16-21

AR 12-16

AL9-12
7000

6000
5000 AL12-16

4000
3000
000

N AL 26-21

AL21-40

AR 10-12




Questions?




EPH Guidance & Scenarios

John Donohue David Puchalski, PE, LSRP
Fuel Merchants Association of NJ NewFields Princeton, LLC
www.fmanj.org dpuchalski@newfields.com




Base

e Each Scenario was developed to present specific points
— All information is conceptual and may be abbreviated for training
— Generally the same site, but different AOCs
— Same surface covering & same surface water percolation rate
— Same depth to water
— Access is available for each of the AOCs unless indicated

e Variations exist in the mass of petroleum that was released
— Variations in degradation characteristics




SCENARIO 1

#2 FUEL OIL WITH A
PLANNED RESIDENTIAL/
UNRESTRICTED PROPERTY USE




Scenario 1 /

1. Are more samples required?
2. Is a ground water investigation required?

Sample Name S§S-1 SS-2 SS-3 SS-4 SS-5
EPH Concentration (mg/kg) 800 3,785 7,675 3,650 2,100

2 Methyl-Naphthalene
(8 mg/kg RDCSRS) NA NA 7.85 NA NA

Naphthalene
(6 mg/kg RDCSRS) NA NA 4,25 NA NA

EPH Product Limit
Concentration

RAO Goal? Residential — Unrestricted Use
Remedial Action?

8,000 mg/kg

To Be Determined

SS-1
(04
AQOC-1 EPH
Product
Source
Q® §S-2
SS4 4
b ¢
SS-5
D
SS-3

Plan View: Not-to-scale



Scenario 1 /

. S5-6 & 7 are required to delineate the EPH exceedance
. SS-3 deep is required for vertical delineation
. No GW investigation is required

2 MeN is below criteria

Sample Name

EPH Concentration
800
(mg/kg)

2 Methyl-Naphthalene
(8 mg/kg RDCSRS) NA NA

3,785

Naphthalene
(6 mg/kg RDCSRS) NA NA

EPH Product Limit
Concentration

Remedial Action?

SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-3d

7,675 3,650 2,100 4,150 2,105 650

7.85 NA NA NA NA NA

4.25 NA NA NA NA NA

8,000 mg/kg

Compliance Average - EPH

AOC-1 EPH
Product
Source

® SS8-2
SS-4 Q@
Q®

$S-5
Q
S$S-3deep

D
SS-3

Plan View: Not-to-scale



SCENARIO 2A AnD 2B

3,000 GALLON #2 FUEL OIL WITH A
PLANNED NON RESIDENTIAL
PROPERTY USE




cenario 2 / Cat 1, 3;000-gal Non-Residential Use

1. Are more samples required?
2. Is a ground water investigation required?

« SPLP samples are collected by the field team ¢
3. What remedial actions are available?

AOC-1 EPH
Product
Source
Q® $S-2
SS4 D
Sample Name SS-1 SS-2 SS-3 SS-4 SS-5 .
EPH Concentration (mg/kg) 1,020 3,785 8,551 3,650 2,100
2 Methyl-Naphthalene
(8 mg/kg NRDCSRS) NA 4.10 9.25 NA NA S§-3
Naphthalene
(17 mg/kg NRDCSRS) NA 0.85 5.15 NA NA
EPH Product Limit —
Concentration 8,000 mg/kg (DefaUIt Va|UE) Plan View: Not-to-scale

RAO Goal? Non-Residential



1. 5 Borings Completed— 2 Horizontal, 1 Vertical, 2 Grain Size
SS-6 & 7 are required for horizontal delineation

3. 2MeN exceedance triggers further investigation
a. SPLP is analyzed on SS-2, SS-3 and SS-6 & PASSES

4. SS-3 deep is required for vertical delineation EPH & 2MeN

Sample Name S$S-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-3d
EPH Concentration 1,020 3,785 8,551 3,650 2,100 4,150 2,105 650

(mg/kg)
Z(yﬁfg,y,'(;'“:gfgggge NA 410 9.25  NA NA 415 NA 6.05
(17 nI:ISIpE;hI\?ILeI:gSRS) NA 0.85 5.15 NA NA 1.35 NA NA
. 8,000 mg/kg (Default value)

Concentration
RAO Goal? Non-Residential — Limited-Restricted Use or Unrestricted

SS-1
Q@

GS-1 622
v AOC1EPH |V
Product
Source
b4 $S-2
SS-4 ®
Q@

SS8-5
S$S-3deep
o ¢
b4
SS-3
SS6 ¢ @ SS-7

GS-3

Plan View: Not-to-scale



Scen

Grain size yields — D, Larger than 0.110 mm

Alternate Product Indicator Concentration = 8,552 mg/kg v
Remedial Alternatives GS.2
. . . GS-1

Compliance Average EPH and 2MeN in soils W | A0C EP v
rocu
Alternate product indicator concentration for EPH o ™ g5
ss4 ®
Sample Name S$S-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-3d SS.-5
EPH Concentration 1,020 3,785 8,551 3,650 2,100 4,150 2,105 650 S$S-3deep
(mg/kg) ®
o DCeRey  NA 410 925 NA NA 415  NA  6.05 SS.3
Naphthalene o ®SS-
(17 mgF/’kg NRDCSRS) NA 0.85  5.15 NA NA 1.35 NA NA SS6 © gg ':I,’
EPH Product Limit 8,552 mg/kg (Site Specific “C” Value) PR

Concentration

RAO Goal? Non-Residential — Limited-Restricted Use or Unrestricted



Scenario 2B / Cat 1, 3,000-gal Non-Resider
WHAT IF, SPLP was not collected?

1. Site specific EPH product indicator concentration remains valid.
2. 2 Methyl-Naphthalene MUST be addressed.
a. A groundwater investigation may be conducted for 2 MeN

b. OR —Evaluate 2 MeN impact to GW with SPLP samples or F
Soil-Water Partition Equation

Sample Name SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 Ss-3d

EPH Concentration 1,020
(mg/kg)

2 Methyl-Naphthalene

(8 mg/kg RDCSRS) e

Naphthalene
(6 mg/kg RDCSRS)

EPH Product Limit
Concentration

RAO Goal?

NA

8,552 mg/kg (Site Specific “"C” Value)

Unrestricted Residential Use is available

S5S-1
D
GS'1 GS'2
v AOC1EPH | W
Product
Source
Q S$S§-2
S$S-4 ®
Q@
S§S-5
S$S-3deep/
e
®
S$S-3
MW-2 <« & GS-3/
SS8-6 MW-3/
SS-7

Plan View: Not-to-scale



SCENARIO 3A AnD 3B

8,000 GALLON #2 FUEL OIL
WITH A PLANNED RESIDENTIAL
PROPERTY USE




1. Are more samples required?
a. Where to take samples and how many?

2. Is a ground water investigation required?
3. What additional work is required?

Sample Name SS-1 SS-2 SS-3 SS-4 SS-5
EPH Concentration (mg/kg) 800 3,185 8,675 3,950 16,875
e i NA NA  9.65 215 1175
. NA NA 425 132 <0.15

EPH Prodiict Himit 8,000 mg/kg (Default value)

RAO Goal? Residential — Unrestricted Use

AOC-1 EPH
Product
Source

D
SS-3

Plan View: Not-to-scale

SS-2



Scenario 3 Use
SPLP at SS-5 and SS-3 PASSES. No ground water trigger ss1
SS-5 must be remediated in order to reach residential standards. ®
GS-1
SS-4 Naphthalene may be compliance averaged after delineating o “;?'2
Do we need vertical delineation of SS-47? YES :mduct
ource
Q SS-2
- D
Sample SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-8 SS-3d sS4
Name ® SS-5
EPH Concentration
(ma/ka) 400 3,185 8,675 3,950 16,875 4,150 2,105 2,005 650 sg_g SS-3deep
2 Methyl- 92 :
Naphthalene NA NA 9.65 2.15 11.75 4.15 0.21 0.19 7.95 SS-3
(8 mg/kg RDCSRS)
Naphthalene NA NA 425 13.2 <0.15 135 021 <0.19 <0.22 SS-6 ®SS-7

(6 mg/kg RDCSRS)

EPH Product
Limit Conc.

RAO Goal?

9,160 mg/kg (Site Specific “"C"” Value)

Plan View: Not-to-scale

Residential — Unrestricted Use



Scenario 3B /

SPLP SS-5 Fails. A ground water investigation is required
SS-5 must be remediated in order to reach residential standards
SS-4 Naphthalene may be compliance averaged after delineating

Sample SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-8 SS-3d
Name
EPH Concentration 400 3,185 8,675 3,950 16,875 4,150 2,105 2,005 650
(mg/kg)
2 Methyl-
Naphthalene NA NA 9.65 215 11.75 415 021  0.19 7.95
(8 mg/kg RDCSRS)
Naphthalene NA NA 425 13.2 <015 135 021 <0.19 <0.22

(6 mg/kg RDCSRS)

EPH Product
Limit Conc.

RAO Goal?

9,160 mg/kg (Site Specific “"C"” Value)

Residential — Unrestricted Use

SS-1
GS-1 GS-2
AOC-1EPH W/
Product
Source
® S$S-2
$S-8 SS4 ®
GS-3 D
@ 33-5
SS-3deep/
MW
> 4
S$S-3
MW-2 @ & MW-3/
SS-6 SS-7

Plan View: Not-to-scale



SCENARIO 4

2,000 GALLON DIESEL OIL WITH A
PLANNED RESIDENTIAL PROPERTY
USE




Scenario 4 / Diesel Fuel Oil 2000 gal. UST

1. The LSRP collected Grain Size samples during the investigation
2. What remedial actions are available? SS-4 is at a footing

' GS &
3. Are more samples required? | S§g1
« Where to take samples and how many?
AOC-1 EPH
Product
Sample Name g:_i‘ gg_sz‘ SS-3 SS-4 gg_g‘ | N Source
| | $S-4 ®
EPH C(On:‘ﬁ;‘)trat'on ND ND ND 17,000 ND | ® GS &
GS & $S-2
2 Methyl-Naphthalene j SS8-5
. mgy/kg IEDCSRS) NA NA NA 5.15 NA |
Naphthalene Q
ol i <o NA NA NA 13.2 NA . 883
EPH Product Limit 8,000 mg/kg (Default Limit)

' Plan View: Not-to-scale

RAO Goal? Residential — Unrestricted Use



Scenario 4 / Diesel Fuel Oil 2000 gal. UST

1. Site specific product indicator concentration = 22,000 mg/kg.

| GSsa
2. What delineation is required? sg-1
3. How does Naphthalene in SS-4 affect the site? |
AOC-1 EPH

’.'_3::‘ @ |
S S _4ass.gD Product
. Source

®
Sample Name SS-1 SS-2 SS-3 SS-4  SS-5 SS-4D SS-4A SS-4B | §S-4 ®
. SS-?ib D GS &
A Conesilizion - N> ND 17,000 ND 5050 4,00 3,800 | GS&  ss2

(mg/kg) SS-5
2 Methyl-Naphthalene : |

(8 mg/kg RDCSRS) NA NA NA 5.15 NA 4.7 3.6 3.21 o
$5-3
Naphthalene
(6 mg/kg RDCSRS) NA NA NA 13.2 NA 4.4 3.2 1.8 |
EPH Product Limit 22,000 mg/kg (Site Specific “C” Value)  Plan View: Nocio e

RAO Goal? Residential — Unrestricted Use



SCENARIO 5

LUBRICATING OIL WITH A
PLANNED RESIDENTIAL PROPERTY
USE




What remedial actions are available?

Are more samples required?

« Where to take samples and how many?
Is a groundwater investigation required?
What additional work is required?

Sample Name SS-1  SS-2 SS-3 SS-4 SS-5

EPH Concentration

EPH Product Limit

80 3,785 22,000 3,650 1,150
(mg/kg)
EPH Cat 2 Risk
Calculator Results NA Pass Pass Pass Pass
(mg/kg)
Individual PAH No NoO NoO No
Exceedances of NA
exceed. exceed. exceed. exceed.

Residential

17,000 mg/kg (Default Limit)

Conc.

RAO Goal? Residential - Unrestricted Use

-

Scenario 5 / Lubricatir 1l Ca Residential v

Plan View: Not-to-scale



Alternate Product Indicator Concentration = 21,755 mg/kg

Remedial Alternatives BB

EPH Product Indicator Exceedances T

. / AOC-1 EPH \% 1
EPH Cat 2 — Is not a chemical of concern / Source
Individual PAH Compounds —Are not chemicals of concern sss \ . /\is'z
T
Sample oo, ss2 s53 Ss4 SS5 SS6 SS8 SS9 SS12 |\ . ss1a
Name esa~ _ sSa GS-3
EPH A7 ® o $8-10
Concentration 80 3,785 22,000 3,650 1,150 4,250 24,200 21,750 13,150 SS+4 - SS-8
(mg/kg) $S-9 "
EPH Cat 2 Risk Q® ] $8-11
Calculator NA Pass Pass Pass Pass Pass Pass Pass Pass oe-1a ®
Results (mg/kg) $8-12
Individual PAH
No No No No No No No No
ExceeqanC¢S of A exceed exceed exceed exceed exceed exceed exceed exceed
Residential

EPH Product = - PRR\V_ Y/}
Limit Conc. 21,755 mg/kg (Site Specific "C” Value)

RAO Goal? Residential - Unrestricted Use



SCENARIO 6A & 6B

CUTTING OIL WITH AN
INDUSTRIAL PROPERTY USE




ol

1. What remedial actions are available?

Are more samples required?

« Where to take samples and how many?
3. Is a ground water investigation required?
4. What additional work is required?

Sample Name S$S-1  SS-2 SS-3 $S-4 SS-5
EPH Concentration (mg/kg) 85 4,785 23,250 3,650 1,150
EPH Cat 2 Risk Calculator
Results NA Pass Pass Pass Pass
Indivi. PAH Exceedance of NA No No No No
Residential Criteria exceed. exceed. exceed. exceed.
EPCI-:):::::Et:;;r:lt 8,000 mg/kg (Unique Petroleum Product)

RAO Goal? Industrial — Limited Restricted Use

SS-6
4,250

Pass

No

exceed.

Scenario 6A / Cutting Oil= Industrial Use

/ AOC-1 EPH \
/ Source

Plan View: Not-to-scale
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Scenario 6A / Cutting O1l— Industrial Use

1. Whys is the default Product Limit concentration =

8,000 mg/kg?

2. Alternate Product Indicator Concentration =

25,755 mg/kg

Sample Name SS-1
EPH Concentration 85
(mg/kg)
EPH Cat 2 Risk NA
Calculator Results
Indiv PAH
Exceedance of NA

Residential Criteria

EPH Product Limit
Concentration

RAO Goal?

SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-8 SS9 °

4,785

Pass

No
exceed

23,250 3,650 1,150 4,250
Pass Pass Pass Pass
No No No No
exceed exceed exceed exceed

25,755 mg/Kkg (Site Specific “"C"” Value)

Unrestricted RAO

1,020

Pass

No
exceed

5,010

Pass

No
exceed

SS-1
Q
e
/" Aoc-1EPH o G:-3
Source \ v
® Q® \ $S-2
SS-5 \ SS-6 / ®
\ Y
/ & $S-7 &
___~ ss3 GS-1
- 525
» Y .
Pass SS9 &
GS-2
No
exceed



o)l

Scenario 6B / Crude Oi1l— Industrial Use

1. EPH and Cat 2 concentrations are the same,
however the petroleum product was a CRUDE

OIL release
2. Why is the default Product Limit concentration =
UNKNOWN?

Sample Name S$S-1  SS-2 SS-3 $S-4 SS-5 SS-6
EPH Concentration (mg/kg) 85 4,785 23,250 3,650 1,150 4,250

EPH Cat 2 Risk Calculator
Results NA Pass Pass Pass Pass Pass
Indivi. PAH Exceedance of N No No No No No
Residential Criteria exceed. exceed. exceed. exceed. exceed.
EPH Product Limit UNKNOWN

Concentration

RAO Goal? Industrial — Limited Restricted Use

AOC-1 EPH \
Source

Plan View: Not-to-scale



scenario 6B / Crude Oil= Industrial Use

Crude Oil & MGP & Waste Oil with an unknown

source are considered unique mixtures of chemicals °
2
/ AOSC-1 EPH\ \
The LSRP & PRCR can contact the NJDEP to evaluate the source  _/ . -
material and determine a project specific EPH criteria for the 585 | 830 )"
product indicator concentration \ e
~ - ss3
Sample Name S$S-1  SS-2 SS-3 S$S-4 SS-5 SS-6 -

EPH Concentration (mg/kg) 85 4,785 23,250 3,650 1,150 4,250
EPH Cat 2 Risk Calculator

Plan View: Not-to-scale
Results NA Pass Pass Pass Pass Pass
Indivi. PAH Exceedance of NA No No No No No
Residential Criteria exceed. exceed. exceed. exceed. exceed.
EPH Product Limit
rocuet -imi UNKNOWN

Concentration

RAO Goal? Industrial — Limited Restricted Use



SCENARIO 7

#4 FUEL OIL WITH AN
INDUSTRIAL PROPERTY USE




Scenario 7 / #4 Fuel Oill'Cat 2 — Industrial Use

What remedial actions are available?

Are more samples required?

Where to take samples and how many?
Is a ground water investigation required?
What additional work is required?

Sample Name

EPH Concentration
(mg/kg)

EPH Cat 2 Risk
Calculator Results

(mg/kg)

Individual PAH
Exceedances of
Residential D

EPH Product Limit
Conc.

RAO Goal?

SS-1  SS-2 SS-3 SS-4 SS-5 SS-6

80 3,785 26,250 3,650 1,150 4,250
NA Pass Fail Pass Pass Pass
NA No YES No No No

exceed.

17,000 mg/kg (Default Limit)

Industrial — Limited Restricted or Unrestricted Use

exceed. exceed. exceed.

/ Source
@

Plan View: Not-to-scale



Sc

Alternate Product Indicator Concentration =14,378 mg/kg

Remedial Alternatives

nario 7 /

r i
7T 4 I
77 R

EPH Product Indicator
EPH Cat 2 Risk analysis
Individual PAH Compounds

Sample oo, o5
Name
EPH
Concentration 80 3,785
(mg/kg)

EPH Cat 2 Risk
Calculator Results NA

(mg/kg)

Individual PAH
Exceedances of NA
Residential D

EPH Product
Limit Conc.

RAO Goal?

Pass

No
exceed

SS-3 SS-4 SS-5 SS-6 SS-8
26,250 3,650 1,150 4,250 21,250
Fail Pass Pass Pass Fail
No No No
YES exceed exceed exceed YES

17,000 mg/kg (Default Limit)

SS-9 SS-12
16,200 13,150
Fail Fail
YES  oyceed

Industrial — Limited Restricted or Unrestricted Use

Fuel 01l Cat 2 — Industrial Use

- o
AN
e \SS-Z
SS-6 / ®
\ Am Sg'l &
Gs2~ .~ SS3 GS-3 )
¥ Ssﬁ SS-8 SS8-10
Qe
5S-9
[+ 4]
Plan View: Not-to-scale % SS-11
® S§S812 &
S$S-13 S$S-14
Not all results are
presented.



Scenario 7 / #4 Fuel O1l Cat 2 — Industrial Use

Remedial Alternatives
EPH Product Indicator - Active Remediation - No Compliance Avg

EPH Cat 2 Risk analysis - Active Remediation - No Compliance Avg -
[+
Individual PAH Compounds — Compliance Averaging is available o s
Consider 75%/10X & Spatially Weighted Average Technique ;== \\V
S I al . / a
aMP'€  ss.1 ss2 ss3 ss-4 ss5 S5-6 SS8 SS9 SS-12 ¥
Name /@ GS-3
GS-2\ — $S-3
EPH A% ® @ s§-1o
Concentration 80 3,785 26,250 3,650 1,150 4,250 21,250 16,200 13,150 a4 " RE-B
(mg/kg) SS-9 s
EPH Cat 2 Risk Plan View: Nottoscale
Calculator Results NA Pass Fail Pass Pass Pass Fail Fail Fail ® §8-12 4
(mg/kg) $S-13 $S-14
Individual PAH . . . . -
E)F({(;esiec?ear?t?aels[? f A exceed YES exceed exceed exceed YES YES exceed
e - - Not all results are
Limit Conc. 17,000 mg/kg (DEfaUIt lelt) presented

RAO Goal? Industrial — Limited Restricted or Unrestricted Use



Calculated EPH Product Indicator Concentration Based on Petroleum Type
Identical Grain Size Data - Only Varying Petroleum Product

30,000
25,000 l
30,000
21,773
20,000 18 966 20,090 17,000 mg/kg
15,000 14,378 13,145
8,552 8,552 8,552
10,000
5,000 I
0
#2 Heating Oil/ No. 4 Heating OilNo. 6 Heating Oil Hydraulic Oil Cutting Oil Lubricating Oil Unknown Waste Vehicle Mineral Oil  Dielectric Fluid /
Diesel Petroleum Crankcase Oil Dielectric
Hydrocarbon Mineral Oil
205
| Category 1 Category 2 Petroleum Products




summary

e EPH concentrations provide three pieces of data:
1. Indication of the potential for free or residual petroleum product
2. Indication of a direct contact human health exposure
3. A screening point to determine if additional actions/analytical is required

e The LSRP must focus on compliance with all chemicals/
compounds in accordance with N.J.A.C. 7:26D and N.J.A.C.
/:26E

e The LSRP may use the Attainment & Compliance Technical
Guidance




Questions?




Thank you!
Please signh out
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